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CryniHne BHIIOT OCBITH — OaKkanasp

I'any3b 3HaHb — 12 ,JudpopmauiliHi TeXHOJOTIT™
CneuianbHicTb — 123 ,,Komm’roTepHa imxeHepis”
OcsiTHbO-nIpodeciiiHa nporpama — . Komn’rotepHa iHxeHepis”

Kadeapa ekonomiunoi kidepHeTHKH Ta iIHPOPMATHKH

dopma Kypc | Cemectp | Jlexuii | Ilpaktuuni | IPC | Tpeninr | CPC | Pasom | 3anik | Exzamen
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Poboya mnporpama cknageHa Ha OCHOBi OCBiTHBO-mpodeciiiHOi mnporpamMu MiAroOTOBKHU
GakanaBpa ranysi 3vaep 12 ,Indopmauiiini Texnosorii” cneuianpHocTi 123 »Komn’rorepHa
iHKeHepia”, 3aTBepasenoi Buenoro Panoro 3YHY, nporokon Ne 11 six 26.06.2024 p.

Pobouy nporpamy cknanu:
A.d.-M.H., npodecop xadeapn EKI Jmutpo BOIHAP
K.p.-M.H., noueHT kadeapu EKI Onera BO3HSAK

Poboua mporpama 3aTBepmkeHa Ha 3acigaHHi Kadeapd eKOHOMIYHOT KiGepHeTku Ta
indopmarnku, npotokon Ne { min A& 0K . 2025 p.

3aBizyBau kadenpu

A.€.H., npogecop Jleca BY AK

Iapanr OI1

K.T.H., JOUEHT Jleca IYVBYAK




CTPYKTYPA POBOYOI IPOT'PAMU HABUYAJIbHOI JTUCIHUILJITHUA

»,BUIIA MATEMATHUKA”

1. Onmc gucouiutinm ,,Bumma maremaTuka”

Jucuumiaina —

Buimia MmatemaTnka

I'any3b 3HaHb, CHIENiAJBHICTD,
CTYNiHb BUIOI OCBiTH

XapakTepucTuka
HaB4YaJbHOI
MUCIUILIIHNA

KiabkicTs kpeautis ECTS: 9

I'any3b 3HaHB
12 ,,Indopmauniiini TexnoJiorii”

Craryc (ucuMILTiHI
0J10K 000B’I3KOBHX
MUCIHAILTIH, [IUKII
npodeciitHoT miArOTOBKH
MoBa HaBYaHHS
YkpaiHcbka

KinbkicThb 3a7ik0BUX MOAYTiB — 9

CneuiajbHicTh

123 ,,Komn’roTepHa iH:keHepis”

Pik miaroroBkm:
enna — 2
3aouna — 2
Cemecrtp:
Jenna — 3, 4
3aouna — 3,4

KinbkicTb 3MicToOBUX Moay.1iB — 4

Crtyninp BUIIOI OCBiTH —
0akajaBp

Jekmii:

Jenna — 60 zoo.
3aouna — 16 200.
IIpakTH4Hi 3aHATTH:
Jenna — 60 200.
3aouna — 8 200.

3arajbHa KLIBLKICTh FOAHH:
Jlenna ¢popma HaBUAHHS —
3aouna opma HaBuyaHHs — 270

270

Camocriiina podora:
JMenna — 126 200.

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

— 8 roa.
TuskHeBUX roAUH: Bun niJICYMKOBOI0
Jenna ¢gopma HaBYAHHS KOHTPOJIIO —  3aJiK,
3i4 cemectpu — 10 roga. i 8 roga., eK3aMeH

3 HUX ayJAUTOPHUX — 4 TO].




2. MeTa i 3aBAaHHA TUCHHUILTIHY ,,Buma maremaTuka”

2.1. MeTa BUBYECHHSA JUCIHUILIIHHA.

Merta BUKJIa[aHHS TUCIHUIUTIHA TIOJIATAE Y PO3BUTKY JIOTTYHOTO 1 aITOPUTMIYHOTO MHUCIICHHS, B
OJIep’KaHHI CTYJCHTAMH TEOPETUYHUX 3HAHB 1 MPAKTUYHUX HABHUKIB 3 OBOJOJIIHHS Ta BUKOPUCTAHHS
OCHOBHHMH METOJIaMH JIOCIIKEHHS 1 pO3B’SI3yBaHHS MaTeMaTUYHUX 3a/a4, a TaKOXK y (hopMyBaHHI
0a30B01 MaTEMAaTHYHOT ITIATOTOBKY JJIA BIAMIOBIIHUX CHEIIAIBHAX JUCIIUAIUIIH.

[Iporpama Ta TeMaTU4YHMII TUIaH HANpaBJeH] HAa TNIMOOKE Ta IPYHTOBHE BUBYEHHSI OCHOB BUILOT
MaTeMaTHKH. LI muciuIuTiHa BITHOCUTHCS JI0 3aralibHOOCBITHIX ()yHIAMEHTAIBHUX JAUCIUILIIH, SKi
dbopMyrOTh CBiTOIISIA MaWOyTHIX ¢axiBiiB 3 1HGOPMAIIHHUX Ta KOMIT FOTEPHO-IHTEIPOBAHUX
TEXHOJIOTIH.

BuBuenns kypcy nependavae HasBHICTh CUCTEMATHUYHUX 3HaHb, IUJICCIIPSIMOBAHOI pOOOTH HaL
BUBYCHHSM MaTEMaTHYHOI JIITEpaTypH, aKTUBHOI poOOTH Ha JEKUiAX 1 MPAKTUYHUX 3aHATTAX,
CaMOCTIHOT poOOTH Ta BUKOHAHHS 1HIUBIIyaIbHUX 3aB/IaHb.

2.2. 3aB1aHHA BUBYECHHS JUCIHUILIiHHA.

l'omoBHMM  3aBOaHHSAM  OUCHUIUIIHK . Buima MareMaTtuka” € BHBYEHHS 3arajabHUX
3aKOHOMIPHOCTEH Ta 3B’A3KYy MDK pI3HUMH BeIMYMHAMU 1 iX 3acCTOCYyBaHHS B KOHKPETHHX
JIOCIIIKEHHIX.

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

—TIOHATTS HEBU3HAYCHUX, BHU3HAYEHUX IHTETPAIiB, X BJIACTUBOCTI Ta METOJM IHTETPYBaHHSI;
MOHATTS KPaTHUX, KPUBOJIIHIHHUX, IIOBEPXHEBHUX 1HTErPaiB, iX BIACTUBOCTI Ta OOYUCIICHHS;

—TIOHATTS YHUCJIOBHUX, (PYHKI[IOHAIBHUX, CTETIEHEBUX PAMIB Ta JOCTIIHKEHHS iX 301KHOCTI;
po3BUHEHHS QYHKIIN 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 TMOJsArae y TOMY, MO0 O3HAWOMHUTH CTYACHTIB 13 OCHOBHHMH
MIUTaHHAMU KypCy ,,Buia matemaruka’.

3aBaaHHs IPOBEACHHS JICKITIH TTOJISITAE Y:

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

—chopMyBaHHI Yy CTYIEHTIB IUIICHOI CHUCTEMH TEOPETHYHHX 3HaHb 3 Kypcy ,Bwuma
MaTeMaTuka’.

OCHOBHHMM 3aBIaHHIM TMPOBEACHHS MPAKTUYHUX 3aHITH € TITHOO0KE 3aCBOEHHS Ta 3aKPIIICHHS
TEOPETUYHHX 3HaHb, OTPUMAHUX Ha JeKUifx. [IpoBeleHHS MNPaKTUYHHX 3aHATH Mependadae
BUPOOJICHHS] y CTYACHTIB HAaBHUKIB PO3B’A3yBaHHS 3a/ad, 3 MOJAIBIINM BHUKOPHUCTaHHAM HaOyTHX
3HaHb.

2.3. HaiiMeHyBaHHSI Ta ONKC KOMIIETEHTHOCTell, (opMyBaHHSI KOTpPHUX 3ale3nedye
BHBYEHHS AUCIHUILIIHY ,,Buina maremaTuka”:

—(K02) 31aTHICTH BYUTHUCS 1 OBOJIOAIBATH CyYaCHUMH 3HAHHSMH;

—(K03) 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHUHUX CUTYAaIlisX.

3MICT BMIHHSA, IO 3a0€3MeUyEThCS BUIIEONMCAHUMH KOMIIETEHTHOCTSIMH, — OCBOEHHS CYTI Ta
BUPOOJICHHS] HABUKIB BUKOPUCTAaHHS OCHOBHHX METO/IIB BUIIIOI MATEMaTHKH.

2.4. [lepenymoBHM 1Jisi BABYEHHS TUCUMILIIHY ,,Buiia MmaremaTuka”.

ba3oBi 3HaHHS Ta BMIHHA 13 aNreOpy Ta MOYaTKIiB aHANi3y, FT€OMETpii.

2.5. [IporpamHi pe3yJbTaTH HABYAHHS.

B pe3ynbraTi BUBUEHHS NUCHUILTIHH ,,BHila MaTeMaTuka” CTy/IEHT IOBUHEH:

—(ITPH1) 3Hat 1 po3yMmiTH HAYKOBI1 TOJOXKEHHS, IO JIEKAaTh B OCHOBI (DYHKIIIOHYBaHHS
KOMIT IOTEPHHX 3aC00iB, CUCTEM Ta MEPEK;

—(ITPH11) BmiTH 3aificHIOBaTH TOMIYK iH(GOpMaIii B pI3HUX JDKEpeNIax i Po3B’s3aHHS 3a71a4
KOMIT FOTEPHO]T 1HXKEeHepil;

—(ITPH16) BMiTH OLIIHIOBaTH OTPHUMAaHI pe3yJjbTaTH Ta apryMEHTOBAHO 3aXHWINATH TPUHHSTI
pileHHs.



3. Ilporpama aucumiuiiny ,,Buima maremaruka”
3microBuii MoayJb 5. IHTerpaibHe yncjeHHs: PyHKIIA oaHi€l 3MiHHOI.
BusHaveHuii Ta HeBJIACHI IHTerpaJu.

Tema 19. HeBuzHaueHuii interpaJ.

[lepBicha. HeBuszHaueHWil iHTErpas, MHOro BIACTUBOCTI. MeTOau IHTETpYBaHHS 3aMiHOIO
3MIHHUX, [iJJICTAHOBKOIO Ta YacTMHaMHU. IHTerpyBaHHS paliOHATbHUX (YHKIIH, HesIKux
1ppallioHaIbHOCTEN, HAWUTPOCTIMIMX TPUTOHOMETPUYHUX BHpa3iB, OIHOMIaTbHMX JudepeHIliaiB.
[HTerpany, 1o He BUPaXKAThCS yepe3 eeMeHTapHI QYHKITI.

Tema 20. Buznauenuii interpaJ. HeBisacHi inTerpasam.

OsnauenHs interpany Pimana. HeoOximna ymoBa inTerpoBanocti. Cymm [lapOy Ta ix
BractuBocTi. Kputepiit inTerpoBanocti. Knacu iHTerpoBanux ¢yHKIIH. BracTuBOCTI BU3HAYEHUX
inTerpaniB. Teopema mpo cepenHe A BU3HAYEHUX iHTErpaiiB. BiacTuBocTi iHTerpamy sk QyHKii
BepxHBLOi rpanuili. Popmymna Herotona-JleitbonHina. @opmyna 3amMiHM 3MIHHMX Ta I1HTErpYyBaHHS
YaCTUHAMM B O3HAYEHOMY IHTETpasii. 3aCTOCYBaHHS BU3HAYCHMX IHTETPAIiB Al OOUYHMCICHHS IO
¢iryp, 00’e€MIB TUI, JOBXHUH YT, TUION[ MOBEPXOHb, (QI3UYHMX Ta MEXaHIYHMX BeJuuuH. HeBmacHi
IHTerpajy 3 HEeCKIHYEHUMH MeXaMH1, HEBJIACHI IHTETPaii Bil PO3PUBHUX (PYHKITIH.

3microBHUII MoayJab 6. KpaTHi, KpuBOJIiHIiiHI Ta MOBEepXHeBi IHTerpaJu.

Enemenrtu Teopii moJs.

Tema 21. KpatHi inTerpau.

[TonBiiiHMIA iHTErpan, MOro BIACTHBOCTI Ta OOYMCICHHsS. 3amiHAa 3MIHHUX Yy TOJBIHHOMY
iHTerpasi. 3acTocyBaHHS TMOABIMHMX i1HTerpamiB. [loTpiiiHui i1HTErpans, MHOro BIACTHBOCTI Ta
oOuncieHHs. 3aMiHa 3MIHHUX y TOTpiHOMY iHTerpam. Lluninapudni Ta chepudHi KOOPAMHATH.
3acTocyBaHHS MOTPIMHHUX 1HTETPAJIiB.

Tema 22. KpuBoJiHiliHi Ta moBepxXHeBi iHTerpaiu.

[ToHATTS KPUBOJIHIMHMX 1HTErpajiB TMEPIIOr0 Ta JAPYroro pojiB, iX OOYHCICHHS Ta
3acrocyBanHs. @opmyna ['pina. O3HadeHHs TUIoNIi MOBepXHi. [TOHITTS MOBEPXHEBHX IHTETPAIIiB
MepIIoro Ta JPYyroro poay, iX oOuncineHHs Ta 3actocyBaHHsA. Dopmyna Crokca. dopmyna
OcTporpaacbkoro.

Tema 23. EsleMeHnTH TEopii moJis.

[MTotik Bektopa. JuBeprenuis. Hupkymnsauis. Porop. IloTeHniansHe Ta coneHoinanbHe BEKTOPHI
nosist. Oneparop ["amisibToHAa.

3micToBHUI MoayJIb 7. UnCJIOBI Ta PYHKIIOHATBHI pSIAU.

Tema 24. Yucaosi psaau.

[Tonsarts psay. HeoOxigHa ymoBa 301kKHOCTI. ['apMOHIUHME Ta y3arajgbHEHHUH TapMOHIMHUI
psamu. Kpurepit Komri 30ikHOCTI psaay. BrmactuBocti 301kHUX psaaiB. Kpurepiit 301KHOCTI psIiB 3
HeBI' eMHUMH wieHaMmu. O3Haku MOpiBHSHHSA. JlocTaTHI O3HaKM 301KHOCTI PAJIB 3 HEBiJ €MHUMH
qiieHaMu. 3HakomeMmepeMiHHi psau. O3Haka 30ixkHOCTI JleiOHia. AOGCONIOTHO Ta YMOBHO 301kHIi
psau. [lepectaHoBKa Ta TpymyBaHHS WIEHIB psay.

Tema 25. @ynkuionanbHi psiau. CreneHesi psaam.

BnactuBocti piBHOMIpHO 30DKHOI mochimoBHOCTed (ynkmid. Kputepii Komi. Os3naka
Beiiepmrpacca piBHOMipHOT 301KHOCTI (PYHKI[IOHAJIBHOTO psAy. BiacTUBOCTI piBHOMIPHO 301KHUX
¢dbynkmionansHux psanaiB. Crenenesi psaau. Pamiyc 36ixHOCTI. Teopema AGens. MHOkHHA 301KHOCTI
CTENeHEeBOro pAxy. PiBHOMIpHa 301KHICTh CTerneHeBOro psny. BimactuBocTi cTeneneBux psuiB. Psaau
Teinopa. Po3kianu enementapanx Gynkmi y psau Teitnopa.

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

Tpuronomerpuuni psau. Psaun @yp’e. Pag Oyp’e nns mapuux 1 Hemapaux Qyukmii. Psg @yp’e
s 2l-nepionnyHoi  GyHKUii Ta a8 QyHKUiNH, 3amaHux Ha Biapisky [0;/]. Pamm ®Dyp’e mo
OPTOHOPMOBAHIN MOCTIAOBHOCTI GyHKIIH. YMoBU 30ixkHOCTI Jlimmmuma psay ®yp’e . IpuHiun
nokamizanii Pimana. [aterpan @yp’e.

3microBuii MmoayJb 8. Indepennianbui piBusiaus. Teopis criiikocTi.

Tema 27. [IndepenuiaibHi piBHIHHS NEePUIOr0 NOPAIKY.

3aranbHi MOHATTS Ta o3HaveHHs. 3amada Komri. Teopema iCHyBaHHS Ta €IMHOCTI PO3B’S3KY.
JudepenuianbHi piBHAHHSA 3 BIIOKPEMIIIOBAHUMHU 3MIHHUMH, OJTHOPIIHI PIBHSHHS MEPIIOTO MOPIIKY
1 pIBHSIHHS, SIK1 3BOJASTHCS J0 HUX, JIIHINHI qudepeHItiaabHl PIBHSIHHS MEPIIOro MOPSIKY, PIBHSIHHS
bepnyimni. [ludepenuianbhi piBHIHHSA B TOBHUX Audepenuianax. PiBusuus | nopsiaky, He po3B’sa3aHi



BiIHOCHO ToxiHO1. PiBHsHHS Jlarpanxka 1 Knepo.

Tema 28. /In¢epenuianbHi piBHIHHSA BUIIMX NOPSIAKIB.

OcHoBHI MOHATTS 1 03HaueHHs. 3anava Komri. JludepeHiansHuX piBHSIHb BUIIUX TOPSIKIB, IO
JOMYCKAaIOTh TOHWXKEHHS Nopsaky. JIiHiiHI onxHOpiaHi AudepeHuiadbHI PIBHAHHA 31 CTAJTUMH
koedimientamu. JIiHiiHI HeomHOPiAHI nudepeHIialbHl PIBHAHHS 31 CTaTUMU KoedillieHTaMH 3
MPaBUMH YACTHHAMH CIICIiabHOTO BUTIIsIY. MeTo Bapiallii cramux.

Tema 29. Cucremu audepeHuiaJibHUX PIBHAHD.

HopmaneHni cuctremu nudepenmiansHux piBHAHb. 3amada Komi . Teopema mpo icHyBaHHS
€IUHOTO PO3B’sA3Ky. Po3B’s3yBaHHsS cucteMu AUQEpeHLiaTbHUX PIBHAHb METOJIOM BUKIIOYEHHS
3minHOi. HopmanbHa cuctema audepeHnianbHuX piBHSAHB 31 CTATMMU KOoe]ilieHTaMH.

Tema 30. Teopis crilikocTi.

[TonsaTTs mpo Teopito cTiiikocti JIsamyHoBa cucteMu nudepeHIiaTbHuX piBHIHb. JlOCHiHKEHHS
Ha CTIHKICTh TOYOK CIIOKOIO CHCTeMU AWQEpeHIliaIbHUX PIBHAHb 31 CTaTUMU Koe(ilieHTamHu.
Kpurepiit I'ypBinia ymoBH BiJ’€MHOCTI MIHCHMX YacTHH BCIX KOpEHIB MHoOrowieHa. lloBemiHka
TpaexkTopii AudepeHITiaIbHOT0 PIBHAHHS B OKOJIi 0co0mmBoi Touku. [pyruit meton JlsmyHoBa.

4. CTpykTypa 3a/1iKOBOr0 KpeauTy 3 IMCUMILTiHM ,,Buia maTtemaTnka”
Jlenna hopma HaBYaHHS

KinekicTs roguu

Jlexmii | TIpakTuysi CPC IPC | Tpeninr | KontpomasHi
3aHSTTS 3aX0]I1

3micTtoBui Moay b 5. [HTerpanbue ynucineHds GyHKIN OHI€T 3MIHHOT.
BusHaueHuii Ta HeBIaCHi iHTErpaiu

Tema 19. HeBuznauenuit 8 8 18 IIOTOYHE
iHTerpal ' ) 4 ONUTYBaHHS
Tema 20. Buznauenuit iHTerpas. 8 8 18 [Toroune
HesnacHi iHTerpamu ONUTYBaHHS
3micToBuid MOAyIb 6. KpaTHi, KprBOITIHIMHI Ta MOBepXHEBI iHTerpanu. EnemenTu Teopii mos
Tema 21. KpatHi iHTerpasin 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 MOAYIb 7. YHCIIOBI Ta DYHKITIOHAJIBHI PSIN
Tema 24. Yucnosi psaau 6 4 7 IIOTOYHE
ONUTYBaHHS
Tema 25. @yHKIIOHATBHI PAIH. 4 4 7 1 4 IIOTOYHE
CreneHesi psiiu ONUTYBaHHS
Tema 26. Paau @yp’e. InTerpan 2 2 7 IIOTOYHE
dyp’e ONUTYBaHHS
3micToBuit Moayib 8. JludepeniianbHi piBHSHHS. Teopist CTIHKOCTI
Tema 27. IudepenuianbHi 6 6 10 IIOTOYHE
PIBHSIHHS MEPIIOTO MOPSAKY ONUTYBaHHS
Tema 28. Iudepenuianbhi 6 8 7 IIOTOYHE
PIBHSIHHS BUIITUX TIOPSIIKIB ) 4 OTIMTYBAHHS
Tema 29. Cucremu 4 4 6 IIOTOYHE
nudepeHIiaTbHUX PIBHSHD OTIMTYBAHHS
Tema 30. Teopist CTIHKOCTI. 2 2 5 MIOTOYHE
ONUTYBaHHS

Pazom 60 60 126 8 16




3ao4yHO-HCTaHITITHA (hopMa HABYAHHS

KinekicTs roguu

Jlexmii

[TpakTruni
3aHATTA

CPC

IPC

KoHnTposnbHi
3axX01

3MICTOBUI MOIYITh

5. IaTerpanpHe yncneHHs GYHKIIA OHIET 3MIHHOT.
BusHaueHuii Ta HeBIaCHi iHTerpaiu

Tema 19. HeBuznauenuit 2 1 32 — —
iHTerpal
Tema 20. Buznauenuii iHTerpall. 2 1 30 — —

HesnacHi iHTerpanu

3mictoBuii Mostynb 6. KpaTHi, KpUBOIiHIIHI Ta MTOBE

pxHEBi iHTerpanu. ExemenTn teopii nmons

Tema 21. KpaTHi iHTerpasin 2 1 28 — —

Tema 22. KpuBominiiiHi Ta 2 1 26 — —

MTOBEPXHEBI IHTErPAIN

Tema 23. Enementu teopii nosis — — 22 — —
3micToBHUN MOAYIb 7. YHCIIOBI Ta (DYHKITIOHAJIBHI PSIN

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

3micToBuii Moayab 8. JludepeniianbHi piBHAHHS. Teopist cTiliKOCTI
Tema 27. IudepeniianbHi 2 1 16 — —
PIBHSHHSI IEPIIOTO MOPSIAKY
Tema 28. IudepeniianbHi 2 16 — —
PIBHSIHHS BUIITMX TIOPSIIKIB 1
Tema 29. Cucremn 1 16 — —
nudepeHniaabHUX piBHIHD
Tema 30. Teopist CTIHKOCTI. — — 12 — —
Pazom 16 8 246 — —

5. TemaTnka NPaKTUYHUX 3aAHATH 3 JUCUMILIIHUA IMCHUILUIIHM ,,Bria matemaruka”.

palioHaIbHUX Ta KBaApaTHUX (QyHKIIH. 8. [HTerpyBanHs OiHOMIadbHUX IU(eEpeHITialiB.

Mera:

III cemectp
IIpakTnune 3ansarrsa Nel-4.
Tema: HeBuzHaueHnuii inTerpaJ

Meta: HaBunTucsi 004HC/II0BATH HeBU3HAYEHI iIHTerpaiu.
IMuTanua 1jist 00rOBOPEeHHA:
1. besnocepenne inTerpyBanHs. [HTerpyBaHHS 32 JOIOMOTOIO TiICTAHOBKH 200 3aMiHU 3MIiHHOI.
2. InrerpyBanHs yactuHamu. 3. Po3kiian parioHaIbHOTO Ipo0y Ha CYMY €JIeMEHTapHHUX IPO0iB.
4. IaTerpyBaHHs eJIEMEHTApHUX JIPOOiB. 5. YacTKOBI BUMAAKH TPUTOHOMETPHYHHX IiICTAHOBOK.
6. YHiBepcaJIbHI TPUTOHOMETPUYHI MMiJICTaHOBKA. 7. [HTETpanu, Mo MICTITh paauKa I BiJ APOOOBO-

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

HaBuutHcs o004YHMcCJIIOBATH BH3Ha4YeHI

iHTerpasm,

OCBOITH

iX 3aCTOCYyBaHHSl /10

00YMCJICHHSI TeOMETPUYHHX TA (Pi3MYHMX BeJUYHMH, 00UHCIIOBATH 200 AOCHIIKYBATH 30IKHICTH

HEBJIACHUX IHTErpaJiB.

IMutanHs 118 00rOBOPEHHS:

1. ®opmyna Herorona-JleitOnima. 2. 3amina 3MiHHOI y BH3HaueHOMY iHTerpami. 3. IHTerpyBaHHS
YacTUHAMM BU3HAYEHOro iHTerpana. 4. [HTerpanu i3 HECKIHYEHHUMH MexaMmu. 5. IHTerpanu Bix
HeoOMexxeHnX (yHkmin. 6. O6uncnenHs tomll Twiockoi ¢irypu. 7. OOUYUCICHHS MOBXHHH TyTd
KpuBoi. 8. O0uncneHHs 00’eMiB Ti o0epranHHs. 9. OOUMCIEHHS IO TOBEPXOHb TiJ1 00epTaHHSI.

10. 3acTocyBaHHsI BU3BHAUEHOTO IHTETpasia 10 0OYMCICHHS MEXaHIYHUX BEJTUYHH.



IpakTnyne 3anaTTsa Ne9-11.
Tema: Kpathi iHTerpa/au
Meta: HaBuutHCcs 004YMCaH0OBATH NOABIHI Ta NOTPiiiHi iHTerpasu i 3acTOoCOBYBAaTH iX /10
00YMCJIEHHSI TeOMEeTPUYHUX TA (PI3UYHUX BEJTUYHH.
IMuTanusa 1jist 00rOBOPEeHHA:
1. OGuucneHHs MOBIMHOTO iHTETpana. 2. 3BeJIeHHs OABIMHOTO 1HTETpally 10 TOBTOpHOTO. 3. 3amiHa
3MIHHUX y IO/IBiiHOMY iHTeTpati. 4. 'eomeTpuyHi Ta Pi3UUHI 3aCTOCYBAaHHS MMOJBIMHUX IHTETPAJIIB.
5. O6uucneHHs MOTpiHOrO iHTEerpana. 6. 3BeJeHHs MOTPIIHOTO iHTEerpaty 10 NOBTOPHOTO. 7. 3aMiHa
3MIHHUX y TOTpidHOMY iHTerpam. 8. Cdepuuni Ta HUWIIHAPUYHI KOOpAWHATH. 9. 3acTocyBaHHS
NOTPIMHUX 1HTETpaliB.
IMpakTnyne 3anarTa Nel2-14.
Tema: KpusoJiiniiiHi Ta noBepxHeBi iHTerpaJu
Meta: HaBpuutucst 004MC/II0BATH KPUBOJIiHINHI Ta MOBEepXHEBI iIHTErpaJiu.
IutanHs 118 00rOBOPEHHS:
1. OOuucneHHS KPUBONIHIMHUX IHTETPANIB TMEPHIOTO 1 Jpyroro poxiB. 2. 3acTOCyBaHHS
KpUBOJiHIMHUX iHTerpainiB. 3. ®opmynu I'pina. 4. OOUHCICHHS NOBEPXHEBUX IHTETPAJIiB MEPIIOTO i
JPYTOTO POJIiB.
IIpakTnune 3ansarra NelS.
Tema: EnemenTH Teopii moJis
Meta: HaBunTucsi 004MC/II0BATH NMOTIK, JUBEPreHIil0, POTOP BEKTOPHOI'O MOJIs.
IMuTanua st 00rOBOPEeHHA:
1. ®opmynu Crokca, I'ayca-Octporpancekoro. 2. OOUYMCICHHS TOTOKY, AMBEPreHIlii, poTopa
BekTOpHOTO ToJ1s1. 3. Onepatop ['aminbToHA.
IV cemectp
IMpakTnyne 3anarrsa Nel-2.
Tema: Yucaosi paaun
Meta: HaBuuTHCca AOCTIIKYBaTH 30i’KHICTH YHCJI0BHX PSAIiB HA OCHOBiI O3HAK 30i’KHOCTI Ta
TeopeM NOpPiBHSIHHS.
IMuTanusa st 00rOBOPEeHHA:
1. HeobOximHa ymoBa 301HOCTI YHCIOBUX psAiB. 2. O3HaKKW TOPIBHAHHA PSAIIB 3 JIOJaTHUMHU
enemenTamu. 3. O3Haka 30ikHOCTI lamambepa. 4. Panukanbaa o3Haka 30ixHOCTI Komri.
5. InrerpanbHa o3Haka 30DkHOCTI Maknopena-Komi. 6. 3namouepexHi psau. O3Haka 301KHOCTI
Jleti6Hina. 7. AGCONIOTHO Ta YMOBHO 301KH1 PSI/IH.
IIpakTnune 3ansarrsa Ne3-4.
Tema: ®ynkuionaabHi psau. CreneHesi psau
Merta: HapuuTHCH JOCTIIKYBATH MHOKMHU 30DKHOCTI (YHKUIOHANBHUX i, 30Kpema,
cTelneHeBUX psAiB, OyayBaTu po3BuHeHHs1 pyHkuiil y psigu Teitnopa.
IMuTanusa st 00rOBOPEeHHA:
1. MHO1Ha 301KHOCTI (PyHKIIOHATBHOTO psiny. 2. Paziyc Ta 061acTh 301KHOCTI CTENIEHEBOTO PSY.
3. Po3Bunenns ¢yHkiii y psan Teinopa.
IIpakTuyHe 3aHATTH NeS.
Tema: Psaau ®@yp’e. Interpan dyp’e
Merta: HapuntHcs OyanyBaTu po3BMHEHHs nepionnynux GpyHkuiii y psg @yp’e.
IMuTanusa st 00rOBOPEeHHA:
1. Po3BuHeHHs 27 - 1 2/ - nepioguunux ¢yHKUid B psag Oyp’e. 2. Po3BUHEHHS MapHUX Ta HEMAPHUX
¢bynkuit B pax dyp’e. 3. Poskman ¢yskmid B psg DPyp’e, MpoAOBKEHHX HEMApHUM 1 MapHUM
cniocobamu. 4. [arerpan @yp’e.
IpakTnyne 3aHATTS Ne6-8.
Tema: /InepenuiajibHi piBHIHHS NEePUIOro NOPAAKY
Meta: HaBuutucs po3B’si3yBaTu qudepeHiajbHi PiBHAHHA NEePLIOT0 MOPSAKY.
IMutanHs 118 00rOBOPEHHS:
1. Po3B’si3yBanns 3anaui Ko st qudepeHItiaabHAX piBHSHD 3 BiJOKPEMITFOBAaHUMH 3MIHHUMH.
2. OpHopinHi nudepeHIialbHi PIBHAHHSA TNEPIIOTO MOPSAAKY Ta PpIBHSAHHS, SKI 3BOJSATHCS [0
omHopigaux. 3. JliHiitHl mudepenmianpHl piBHsSHHA. 4. PiBHsHHS bepnymm. 5. Qudepenmianbhi
PIBHSIHHS, JTiBa YACTHHA SKUX € TIOBHUM TU(PEPEHIIIaTIOM.



IpakTnyne 3aHATTS Ne9-12.
Tema: /InepenuiajbHi piBHIHHSA BUIIMX NOPSIAKIB

Meta: HaBuutucst po3B’sisyBaTH Ju(epeHUiabHi PIBHAHHS BUIIUX MOPSAKIB, AKi J0NMYCKAIOTh
3HUKeHHSI TOPS/AKY, OJHOPiAHI Ta HeOAHOPiHI JM(pepeHUialIbHI PIBHAHHA BHIIMX NOPSAKIB 3i
CTAJIUMH Koe(inieHTamu.

IutanHs 118 00rOBOPEHHS:
1. Turm mudepeHmianTbHUX PIBHSAHD BUIIMX MOPSJIKIB, K1 JOMYCKAIOTh TOHMKECHHS TIOPSIKY.
2. [TobynoBa 3aranbHOTO PO3B’SI3KY OJJHOPITHOTO Ta HEOJHOPIAHOTO PiBHSAHG. 3. JIiHIiHI OMHOPIIHI Ta
HEOAHOPIIHI AU epeHITiaabHl PIBHAHHS BUIUX MOPSAKIB 31 CTATMMU KOe(DillieHTaMH.

IIpakTnune 3ansarrsa Nel3-14.

Tema: Cucremu nudepeHuiaibHUX PiBHAHb

Meta: HapuuTHcs PpoO3B’S3yBATH CHUCTeMH JIHIHHUX OJHOPIIHUX Ta HEOJHOPIAHHUX
audepeHiaIbHUX PiBHAHD MEPLIOT0 MOPSAKY i3 cTaIMMU KoedinieHTaMu.

IutanHs 118 00rOBOPEHHS:
1. 3BemeHHS HOPMAJIBHUX CHUCTeMH AUGEpPEHIIaJbHUX pPIBHAHB [0 JIHIHHOTO OJHOPIAHOTO
mudepennianbHoro piBHsHHs. 2. [ToOynoBa Ta 3acTOCYBaHHS XapaKTEpPUCTHMYHOTO BU3HAUHHUKA IIPH
pO3B’s3aHHI cucTeM audepeHITliaTbHUX PIBHSIHD.

IIpakTnune 3ansarra NelS.
Tema: Teopis crilikocTi

Mera: HapumTHcs O0CTIAKYBATH HA CTIMKICTD TOYKH CIOKOI0 cHUcTeM AudepeHmiaJbHUX
PiBHSAHB 3i cTaIMMU KoedimieHTaMu.

IutanHs 118 00rOBOPEHHS:
1. JlocmimkeHHS Ha CTIMKICTh TOYOK CIIOKOK CHUCTEeMHU AuQeEpeHIlialbHUX pPIBHSIHL 31 CTATUMHU
koedimientamu. 2. Kpurepiii ['ypBina yMOBH Bijl’€MHOCTI JiHICHUX YaCTHH BCiX KOPEHIB MHOTOUJICHA.
3. [loBeninka TpaekTopii qudepeHITiaTbHOTO PIBHAHHS B OKOJII OCOOJIMUBOI TOUKH.

6. Camocriiina podorta
Jlnst ycminmiHOTO BHBYEHHS 1 3aCBOECHHSI NUCIMIUIIHU ,,Buia matemaTuka” CTYACHTH TMOBHHHI

BOJIOJIITH 3HAYHUM 00csAroM iH(opmarllii, 3HaUHy YaCTHHY SIKOi BOHM OTPHUMYIOTH 1 ONpaIbOBYIOThH
IUIBIXOM caMOCTiHOI po6otu. CamocTiiiHa poOoTa Mmossirac B OMpaIfOBaHHI HAaBYaJIbHOT 1 HAYKOBOL
(haxoBoi JiTEpaTypH 3a TAKOI TEMAaTHKOIO:

Ne e
TemaTtuka camocTiiiHoi po6oTH
TeMH
1. HeBu3nauenuii iHTerpay, WOro BIACTHBOCTI. MeToa Oe3MmocepeHOro I1HTErpyBaHHS.

Metonu iHTETpyBaHHS 3aMiHOK 3MIHHHX, IIJICTAHOBKOK Ta dYacTHMHAMH. [lOHSATTS
parioHanpHOTO npoOy. HaiimpocTimi pamioHansHi aApoOu. I[HTErpyBaHHS BHpasiB, IO
MICTSITh KBaJpaTHUN TpUWICH. PO3KIagaHHs MPaBUWIBHOTO APOOYy HA CyMy HaWIIPOCTIIIHX.
[aTerpyBaHHS  parioHaANBHUX JpO0IB, JCIKUX  IppaIliOHATILHOCTEH, HAWMPOCTININX
TPUTOHOMETPUYHHX BUPA3iB, O1HOMIATBHUX AU(EpeHIialiB.

2. Busnauenuii interpan. IlpencraBnenns mnepBicHoi Ta ¢opmyna JleiOninma-HproToHa.
Busnauenuii iHTerpan i3 3MIiHHOIO BEPXHBOIO MEXEI0 Ta Horo moxiaHa. I'eomerpuyne
3aCTOCYBaHHS BU3HAaueHUX iHTerpaiiB. HeBnacHi iHTerpanu. TeopeMu MOpiBHIHHSL.

3. [MonBiliHuil iHTErpai, HOro BIACTUBOCTI Ta OOYHMCICHHA. 3BE/IEHHs MOABIMHOTO iHTErpana
710 TIOBTOpHOTO. ["'eomeTpuuHi Ta (i3nyHi 3aCTOCYBaHHS MOABIWHUX 1HTETpaiB. [loTpiitHMI
iHTerpaj, MOro BIACTHUBOCTI Ta oOuucieHHS. ['eomeTpuyHi Ta (i3MyHI 3aCTOCYBaHHS
MOTPIMHKUX 1IHTETPAITIB.

4. [ToHATTS KPUBOMIHIMHMUX IHTErpajiB MEPLUIOr0 poAy, iX OOYHMCICHHS Ta 3aCTOCYBaHHS.
[ToHATTS KPHWBOJIHIMHUX IHTETPATIB APYroro poiay, iXx OOUYMCIEHHS Ta 3aCTOCYBaHHS.
@opmyna I'pina. TTOHATTS MOBEpPXHEBHX IHTErpaliB MEPIIOrO POAY, iX OOYMCIEHHS Ta
3actocyBaHHs. [IOHATTS TOBEPXHEBHX IHTETPATIB APYroro poiay, iX OOYMCIEHHS Ta
3actocyBaHHs. Popmyna Crokca. Popmyna OcTporpajacbKoro.

5. [ToximHa 3a HampsMOM 1 TrpaaieHT ckaysipHoro moss. [loTenmiansae BekTopHe moe. [ToTik
BekTopa. Jlueeprenuis. CoseHoinanbHe BekTOopHe mone. Porop. be3BuxpoBe BeKkTOpHE
noJe.

6. HeoOxinHa ymoBa 301kHOCTI Ta kKputepiid Ko 301kHOCTI uncioBoro psay. ['apMoHiuHMMA




psan. BoactuBocTi 30DKHUX psamiB. Kpurtepiit 301KHOCTI pSIiB 3 HEBI €MHUMHU YJICHAMHU.
JlocTaTHi 03HaKH 301KHOCTI PAIB 3 HEBII'EMHUMH 4ieHaMHU. 3HaKouepryooui paau. O3Haka
301kHOCTI JleiOHina. AGCOTIOTHO Ta YMOBHO 3015KHI PSIH.

7. PiBHOMipHa 30DKHICTH (yHKIIOHANBHOTO psAay. 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 Maxkopena juist QyHKITIT 01HIET HE3aIeKHOT 3MIHHOI.

8. Pan ®@yp’e mo opTOHOpPMOBaHIH Ta TPUTOHOMETPUYHINW IMOCHIAOBHOCTAX (YHKIIN. Psn
®dyp’e s mapHuX 1 HemapHux (QyHkid. Psg @yp’e mnsa 2/-nepioguunoi GyHKIT Ta 11s
¢ynkuii, 3aganux Ha Biapi3ky [0;/]. Inrerpan ®yp’e miga mapHuUX 1 HEMapHUX (YHKIIN.
IleperBopenns Oyp’e.

9. JudepenuianabHi piBHAHHA 3 BIAOKPEMIIOBaHUMH 3MiHHUMH. OnHOpiaHi AudepeHmiaabHi
PIBHSIHHS TIEPIIIOTO MOPSAKY 1 PIBHAHHS, sIK1 3BOAATHCA 0 HUX. OHOPIAHI 1udepeHIianbHi
PIBHSHHS TEpIIOTO MOPSAKY 1 PiBHSHHS, SIKI 3BOJATHCA 10 HUX. JIiHIHHI qudepeHmianbHi
PIBHSIHHSI TIEPIIOTO MOPSAKY, piBHSHHS bepnymmi. udepeHnmianbHi piBHSAHHS B TMOBHUX
nudepenIianax Ta ix po3s’s3yBaHHs. [HTerpyBaJIbHUI MHOXKHUK Ta HOTO 3HAXOJKEHHS.

10. |Ha#npocTiur (iHTerpoBHi) THNU IudepeHIialbHUX PIBHSAHb BUIIMX TOpsAakiB. JliHiiHI
oHOpiAHI audepeHLianbHl PiBHSIHHA 13 cTaduMu Koedimientamu. JIiHiiHI HeoxHOpPIAHI
nudepeHIiabHI PIBHIHHS 13 CTAIMMH KOe(IIIEHTaMH 3 TPAaBUMH YaCTHHAMH CIICI1aTbHOTO
BUTIIAMYy. MeTon Bapiamii cTanmux IS pO3B’sS3yBaHHSA JIHIWHUX  HEOJIHOPIIHUX
nudepeHIiaTbHUX PIBHSAHD 13 CTAIMMH KOE(DIlIEHTaMH.

11. |Po3B’s3yBaHHS cuUCTeMHM JAW(EpEHIIANbHUX PIBHAHb METOJOM BUKJIIOUEHHS 3MIiHHO.
Po3B’s13yBaHHST CHCTEM JIIHIMHUX OJHOPIAHUX JU(EpPEHIIATbHUX PIBHSIHb METOIaMH
TiHIHOI anredpu.

12.  |Kpurepiii ['ypBia yMOBH BiJ’€MHOCTI MAIMCHUX 4YacTWH BCIX KOpPEHIB MHOTIOYJICHA.
[ToBeninka TpaekTopii AU EpPEHITIATHLHOTO PIBHIHHS B OKOJIi 0COOIMBOT TOUKH.

KpimM TOro KOXKHOMY CTYJIEHTY HPOMOHYETHCS CaMOCTIHHO BMKOHATH KOMIUIEKCHE 3aBJaHHS,
SIK€ OXOIUTIOE YC1 OCHOBHI TeMH JTUCUUILUTIHH ,,Buiia MmatemaTnka”. MeTor BUKOHAHHS KOMILIEKCHOTO
3aBJaHHsS € OBOJIOAIHHA HABMYKAMH 3aCTOCYBaHHS METOJIB BHUINOI MAaTEeMaTHKH MPH PO3B’S3yBaHHI
3amad. KokeH 3 MyHKTIB KOMIUIEKCHOTO 3aBJIaHHs OIIIHIOETHCS 3a 100-0anpHOIO IIKANIOI, a TaKOX
BU3HAYAETHCS IMIJICYMKOBA OIIiHKA (SIK cepenHs apupMeTHyHa 3 MPOMDKHHMX OLIHOK). KommiekcHe
3aBIaHHA BKIIFOYac B cede:

III cemectp: 1. OO6uncIUTH BKa3aHi HEBU3HAYEHI iHTEerpaian. 2. OOUMCINTH BKa3aHi BU3HAUCH]
iHTerpany. 3. 3HalTH TwIoNTy 3aaaHoi (irypu abo 06’e€M 3a1aHOTO Tijla 32 JOTIOMOTOK BU3HAYEHOTO
iHTerpana. 4. OOUMCANTH HEBJIACHI IHTETpaly MEepUIOro i Apyroro poxay. 5. OOUUCIUTH MOABIHHMN
1HTerpas, 3BIBIIM HOro 10 MOBTOpHOro. 6. OOUYuCIUTH MUIONly (irypu 3a JOMOMOTOIO IMOBIHHOTO
iHTerpana. 7. O6uncnuTu noTpiifHMi iHTerpan. §. O0uncauT 06’ €M TiNla 32 IOTIOMOTOI0 MOTPIHHOTO
iHTerpana. 9. OOYUCIWTH KPUBOMIHIMHUN 1HTErpan mepmoro i jgpyroro poxay. 10. O6uucnuth
MOBEPXHEBUH 1HTErpaJ MepIIOro i IPYroro posay.

IV cemectp: 1. [Jocmiautu Ha 301KHICTH YUCIIOBI PSIU 3 HEBIJ €MHUMH WieHaMmH. 2. JlocaiauTu
3HAKO3MIHHUM psiZ Ha aOCOJIOTHY YM YMOBHY 30DKHICTB. 3. JlocnmiauTu (yHKUIiOHAJIBHUI pAa Ha
30DKHICTB 1 3HAWTH HOTO 00JacTh 301kHOCTI. 4. Po3BunyTH dyHKII0 B psaa Teinopa. 5. Po3Bunytn
¢ynkuio B psag @yp’e. 6. Po3p’a3atu qudepeHniaabHe piBHIHHS MEpIIOro Mopsaky. 7. Po3s’s3atu
nudepeHiiagbHe PIBHSAHHS BHILOTO MOPSAKY, IO JONYyCKae MOHMXKEHHA mnopsanaky. 8. Po3s’s3atu
JiHiIiiHE HeoIHOpiAHE IudepeHIiaTbHe APYroro MOpSAKY 13 CTaTUMH Koe(dillieHTaMH 3 TPaBOIO
YaCTHUHOIO CHEIliaTbHOTO BUTIIALY. 9. Po3B’s13atn HeomgHOpigHe AudepeHIianbHe PIBHIHHS JAPYroro
MOPSAIKY 13 cTanuMu Koe]illieHTaMu 3 PaBOI0 YaCTUHOIO HECTIEIIAIbHOTO BUTIISTY METOIOM Bapiatlii
cranoi. 10. Po3B’si3atn cuctemMy NBOX JIHIHHUX HEOMHOPIAHUX MU(EepeHIiabHUX PIBHIHB MEPIIOTO
MOPS/IKY, 3BIBIIH ii J0 JIIHIHHOTO HEOAHOPITHOTO AU(EPEHLIATBHOTO PIBHAHHS JPYroro MOpsaKy.

7. TpeHiHr 3 JucuUMILIiHYA ,,Buia maremaTuka”
ITopsiiok NpoBeeHHA TPEHIHTY:

1. BerynHa yacTiHa MPOBOAUTHCS 3 METOIO O3HAWOMIICHHS CTYACHTIB 3 TEMOIO TPEHIHTOBOTO
3apmaHHg. 2. OpranizamiiiHa 4YacTHHA TOJNATaE y CTBOPEHHI poOOYOro HACTPOK Y KOJIEKTHBI
CTYIEHTIB, BU3HAUYEHHI MPaBUJ TPEHIHTOBOro 3aHATTA. 3. [IpakTuyHa 4acTHHA MPOBOJUTHCS LUISIXOM




BUKOHAHHS 3aBlaHb (BapiaHTH 3aBaaHb BimoOpaxeHi y Moodle). 4. IligBemeHHS TMiACYMKIB.
OOroBopeHHs pe3yabTaTiB BUKOHAHHS 3aBJlaHb, 0OMiH TyMKaMH 3 IPOOJIEMaTUKH TPEHIHTY.
3aB1aHHA 1JIA TPEHIiHTY:

IIT cemectp: 1. OOunCTUTH HEBU3HAYEHI 1HTETrpaiu. 2. 3aCTOCYBaTH BU3HAYEHI IHTETpaliu J0
00YHCIICHHS TEOMETPUYHUX Ta (I3MIHUX BeNWUUH. 3. OOUUCIUTH NOABINHI, MOTPiHI 1 KPUBOTIHINAHI
THTETpaIH.

IV cemectp: 1. Jlochigutu 30DKHICTh YHCIOBOTO 1 (yHKITIOHANMBHOTO psimy. 2. [loOymyBatu
po3BuHeHHs QyHKUiH y psan Teinopa 1 psag @yp’e. 3. Po3p’sizatu nudepeHIianbHi piBHSHHS Ta
cucteMy nudepeHIiaTbHIX PiBHIHB.

8. MeToau HAaBYAHHA

Y HaBYaNbHOMY MPOIEC 3aCTOCOBYIOTHCS: JICKIlli, TMPAKTUYHI 3aHATTSA, KOHCY/IbTAIlli, METOJ
OINUTYBaHHS, BUKOHAHHS 3aBJIaHb JUII CAMOCTIIHOT poOOTH.

9. 3aco0u OI[IHIOBAHHSI TA METOAU J€MOHCTPYBAHHS Pe3yJbTATIB HABYAHHS

VY mpotieci BUBYEHHS AUCIUILUIIHY ,,BHIla MaTeMaTnka” BUKOPUCTOBYIOTBCSI HACTYIIHI 3ac00U Ta
METOJIM JEMOHCTPYBAaHHS pPEe3yJbTaTiB HABUYAHHA: MOTOYHE TECTYBAaHHS Ta OMUTYBAHHS; IiJICYMKOBE
TECTYBaHHS MO KOXXHOMY 3MICTOBOMY MOJYJIIO; OLIIHIOBAaHHS 3aBJaHb TPEHIHTY Ta CaMOCTIHHOL
pOOOTH; MHCHMOBHI 31K 1 €K3aMEH.

10. ITosriTHKa OLIHIOBAHHA

Ilonimuxka wooo oOeonaiinie i nepecknradanHs. J{nsi BUKOHAHHS 1HAMBIAyadbHUX 3aBJIaHb 1
MIPOBE/ICHHS! KOHTPOJBHUX 3aXO0/IiB BCTAHOBIIIOIOTHCS KOHKPETHI TepMiHM. [lepeckiamanHs MOayiiB
BiIOYBA€ThCA 3 J03BOJY AUPEKIi (akyabTeTy Ta HAsSBHOCTI MOBAKHHUX NPUYMH (HANPUKIIA],
JKapHSHUH).

Tlonimuxka wooo axademiunocmi dobpouecrnocmi. BUKOPUCTAHHS IPYKOBAaHUX 1 €JIEKTPOHHUX
mpKepen iH(opMartii mij yac KOHTPOJIBHUX 3aX0/IiB Ta €K3aMEeHIiB 3a00pOHEHO.

Tonimuka wooo 6idsioysanus. BinBinyBaHHS 3aHITH € 000B’I3KOBUM. 3a 00’ €KTUBHHUX MPUYUH
(HampuKJIaZ, KapaHTHH, BOEHHHUH CTaH, XBOpOOa, 3aKOpJAOHHE CTa)KyBaHHS) HaBYAaHHS MOXeE
BiOyBaTHUCA B OH-JaiiH (OpMi 3a TMOTO/KEHHSAM 13 KEPIBHUKOM KypCy 3 JO3BOJIY JUPEKINii

bakynbTeTy.

11. Kpurepii, popMu noTo4HOro Ta miACyMKOBOIr0 KOHTPOJIIO
IMincymkoBuii 6ai (3a 100-0apHOT MIKAJIO0) 3 JUCHUILIIHY ,,BHIia MareMaTUKa” BU3HAYACTHCS

y »
SK CepeHhO3BAKCHA BEJTMUMHA, 3aJICKHO BiJl MUTOMOI Bark KOJKHOT CKJIaJIOBOT 3aJIIKOBOTO KPEIUTY:

3 cemecTp
Monayisb 1 Monayinb 2 Monaynb 3 Monyins 4
20% 20% 20% 20% 5% 15%
[Totoune | Monaynehuii | Iloroune | Moayneauii | Tpeninr | CamocrtiitHa
OIIHIOBAHHS | KOHTPOJIb | OIIIHIOBAHHS | KOHTPOJIb poboTta
Onury- MonynbsHa Onury- MonyneHa | Ominka3a | OrmiHka 3a
BaHHsA i | pobora l— | BaHHA mig | poboTa2 — | BUKOHAHHSA | BUKOHAHHS
qac 3aHAT- maxc. 100 qac 3aHAT- maxkc. 100 3aBJaHb 3aBJaHb
T4 (TeMU OauiB T4 (TeMU OaniB mij yac | caMOCTIHHO{
19-20), 21-23), TPEHIHTYy — | POOOTH —
makc. 100 makc. 100 makc. 100 | wmaxkc. 100
OautiB OautiB OautiB 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
OIIHIOBAHHS | KOHTPOJIb | OIIHIOBAHHS | KOHTPOJIb pobota
Onwury- MonynbHa Onwury- Monaynsaa | Ominka3a | Ouinka3a | TeopernuHi
BaHHs miag | pobotra 1 — | BaHHsA mix | poboTa 2 — | BUKOHAHHS | BUKOHAHHS | MUTaHHS (2
yac 3aHAT- makc. 100 yac 3aHAT- Mmakc. 100 3aBJaHb 3aBAaHb MUTaHHS) —
T4 (TeMU OaiB T4 (TeMU OaiB MiJ 9ac | CaMOCTIHHO1 o 20
24-26), 27-30), TPEHIHTY — | poOOoTH — Oais,
makc. 100 makc. 100 makc. 100 | makc. 100 Mmakc. 40




OaiiB OaiiB OaiiB OaiiB OaniB
3anmaui (2
3a/1a4i) — 1Mo
30 Ganis,
Makc. 60
OamiB

Ominka 3a TIOTOYHE ONUTYBaHHS BH3HAYAETHCSA K CEpeaHE apuPMETHYHE 3 OILIHOK,
OTpPHMaHUX 32 BUKOHAHHS 3aBJaHb Ha MPAKTHYHUX 3aHATTSX.

90-100 6aniB — CTYOEHT y MOBHOMY OO0CS31 BOJIOAIE HABYAIILHUM MaTepiaioM, HEOOXiTHUM
JUIi BUKOHAHHS 3aBJaHb, BUTPHO Ta apryMEHTOBAHO PO3KPUBAE 3MICT BUKOHAHUX 3aBIaHb, A€
MPaBWJIbHI BiJIMTOBI/i HA TEOPETUYHI MUTAHHS;

75-89 OGamiB — CTyIEHT JIOCTAaTHBO BOJIOJI€ HABUYAJbLHUM MaTepiajioM, HEOOXITHUM IS
BUKOHAHHS 3aBJaHb, apTYMEHTOBAHO PO3KPHBAE 3MICT BUKOHAHUX 3aBJaHb, ajie JIOMMYCKA€ OKpeMi
HECYTTEBI HETOYHOCTI Ta HE3HAYHI IOMUJIKH,

65-74 0amiB — CTyIEHT B IJIOMY BOJOJi€ HAaBYAILHUM MaTepialioM, HEOOXITHUM IS
BUKOHAHHS 3aBJlaHb, BUKJIAJa€ OCHOBHHI 3MiCT BUKOHAHHX 3aBJaHb, JOIYCKAIOYH MPH IIbOMY OKpeMi
CYTTEBI HETOYHOCTI Ta TIOMUJIKH;

60—64 GaJiB — CTYJIGHT HE B IIOBHOMY 00CS31 BOJIOJI€ HABYAIbHUM MaTepiajioM, HEOOX1THIUM
JUIS BUKOHAHHS 3aBJaHb, (parMEHTApHO BHUKOHYE 3aBJIaHHsS, JOMYCKAIOYM TPHU IOMY CYTTEBI
HETOYHOCTI;

1-59 GaniB — CTyJOeHT HE BOJIOJI€ HAaBUAJIbHUM MaTepiajoM, HEOOXiJHHM JJsi BUKOHAHHA
3aBJaHb, 3aBJaHHs 30cOUIBIIOr0 HE BUKOHAHI.

OmiHka 3a TpPEHIHI BHM3HAYAETHCS SAK CEpeAHE apUPMETHYHE 3 OI[IHOK, OTPUMAHHUX 32
BUKOHAHHS 3aBJIaHb TPEHIHTY.

90-100 6aniB — CTYAEHT y TOBHOMY 00CSI31 BOJIOJIi€ HABYATILHIUM MaTepiaioM, CaMOCTIHHO Ta
apryMEHTOBAHO MOTO0 BUKOPHUCTOBYE ITi/I YaC BUKOHAHHS 3aBJaHb TPEHIHTY, BHABJISE TBOPUYUH MiAX1]a
710 BUKOHAHHS 3aBJIaHb;

75-89 0amiB — CTyIEHT JOCTaTHbO TOBHO BOJIOJI€ HABYAJIBHUM MaTrepiajioM, ajie¢ TpH
BUKOHAHHI OKpEMUX 3aBJlaHb TPEHIHTY HE BHCTA4Ya€ JOCTAaTHHOI apryMeHTallli HOoro BUKOPHUCTaHHS,
JOMYCKAIOThCS MPU IIBOMY OKpeMi HECYTTE€BI HETOYHOCTI Ta HE3HAYHI IMOMUJIKH, 3arajioM BHUSBIISE
HII[IaTUBY Ta TBOPYHI MiJIXi1 10 BAKOHAHHS 3aB/IaHb;

65—74 OGamiB — CTyACHT B IJIOMY BOJIOJIi€ HAaBYAJIBHHM MaTepialoM Ta 3arajoM Horo
BUKOPHCTOBYE TpPH BUKOHAHHI 3aBJaHb TPEHIHTY, aje 0e3 TIUOOKOro BCEOIYHOTO aHamizy Ta
OOTPYHTYBaHHS, JAOMYCKAIOUU TPHU IIbOMY CYTTEBI HETOYHOCTI Ta TMOMHIIKH, B OKPEMHUX MOMEHTax
BUSIBIISIE TBOPYHH ITiJIX1/1 O BUKOHAHHS 3aB/IaHb;

60—64 OamB — CTyIEHT HE B IIOBHOMY 0O0Cs31 BOJIOJIE HaBYAJBHHM MaTepiajioMm,
(dbparMeHTapHO WOTO BHKOPUCTOBYE, 3aBJIaHHSI TPEHIHTY BHKOHYE, JOMYCKAIOYH MPH I[LOMY CYTTEBI
HETOYHOCTI, HE BHSBIISIE TBOPYOTO MiIXOAY 10 BAKOHAHHS 3aB/IaHb;

1-59 GaniB — cTyneHT He BOJOI€ HAaBYAILHUM MaTepiajioM, He PO3KpPHBAE 3MICT 3aB/aHb
TPEHIHTY.

Orminka 3a caMOCTiHHY poOOTY BU3HAYA€EThCS SIK CepeHe apu(MeTHUHE 3 OLIHOK, OTPUMAaHUX
3a BUKOHAHHS 3aBJIaHb ISl CAMOCTIHHOT poOOTH.

90-100 OGamiB — BHUKOHaHI 3aBJaHHS CaMOCTIHHOI pPOOOTH TOBHICTIO BiJMOBIIAIOTH
BCTAHOBJICHUM BUMOTaM, MICTSTh €JIEMEHTH CaMOCTIHHOTO OCIIJDKEHHS, CBiYaTh MPO BUCOKUM
piBEHb ONaHYBaHHs HaBYAJIbHOT'O MaTepially; CTyJI€HT Ha BUCOKOMY PiBHI BUSIBIISI€ TBOPUYHUH MiIXi[ 10
BUKOHAHHS 3aBJIaHb;

75-89 OGaniB — BUKOHaHI 3aBJAHHS CAaMOCTIHHOI pPOOOTM B OCHOBHOMY BIJIIOBiAIOTh
BCTAaHOBJICHUM BHMOTaM, CBiJ4aTh NMPO HAJECKHUN DPIBEHb ONaHyBaHHS HAaBUAIBHOTO Martepiaiy;
CTY/ICHT BUSIBJISIE TBOPYMIA MiJXiJ O BUKOHAHHS 3aBJaHb, ajie € JesIKi HECYTTEB] HEJJOMPALIIOBAHHS 32
OKpEMHUMH 3aBJIaHHSIMU;

60—74 OamiB — TOCTaBJEHI 3aBJaHHA BUKOHAHI HAa HEIOCTaTHHOMY piBHi, CBiAYaTh MpPO
HEJIOCTAaTHIN piBEHb OINAHYBaHHS HABYAJIBHOTO MaTepialy, CTYIEHT TPHUITYCKAETbCS 3HAYHUX
MOMWJIOK TPH BHUKOHAHHI 3aBJaHb, JMIIE B OKPEMHX MOMEHTAaX BUSBISIE TBOPYMU MiAXiA MO



BUKOHAHHS 3aBJIaHb;

1-59 GaniB — 3aBOaHHA NMPAKTHYHO HE BHKOHAHI; JOMYIIEHI rpy0i MOMWIKHM NMPH BUKOHAHHI
3aBJaHb, 110 CBITYUTh NMPO HHU3BKWI pPIBEHb OMAHYBAHHS HABUAIBHOTO MaTepialy, CTYICHT He
BUSBIISIE TBOPYOTO MiXOAY 10 BUKOHAHHS 3aBJIaHb.

MoaynbHAN KOHTPOJIb — MOJIyJIbHA POOOTA, SIKa CKIIAAEThCS 3 YOTUPHOX 3a/1a4, 3a BiJIIOBIb
Ha KOXHE 3 HUX CTYACHT MOX€e OTpUMATH MakCUMyM 25 OaiiB.

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

Ex3amMenariiiguii O171€T CKIIagacThCA 13:

— JIBOX TEOPETUYHHX IUTaHb, 32 BIAMOBIIh HA KOXHE 3 SKHUX CTYJCHT MOXE OTPHUMATU
MakcumyMm 20 6ariB:

15-20 GanmiB — y moBHOMY 00cs31 BOJOJi€ HAaBYAIBHUM MartepialioM, BceOIUHO Ta
apryMEHTOBAHO MOT0 BUKJIAJIAE, 1a€ TPaBUIILHI BIJIMOBI/I HA TOJATKOBI 3alTUTAHHS;

10-14 6aniB — 1OCTaTHHO BOJIOJi€ HABYAJIBHUM MaTepialioM, aje MpH BHUCBITICHHI JESKUX
NMMTaHh HE BHCTAYa€ TIMOWHM Ta apryMEHTaIlli, JOMyCKAlOThCS TPH IbOMY OKpeMi HECYTTEBI
HETOYHOCTI Ta HE3HAYHI IOMUJIKH;

1-9 GamiB — B IJIOMy BOJIOJI€ HaBYaJIBLHUM MaTepiaJioM, ajié He B TOBHOMY 00Cs3i,
dbparmenTapHo (0e3 apryMeHTarlii Ta OOTpyHTYBaHHS) MOTO BUKJIA/Ia€, HEAOCTATHHO PO3KPUBAE 3MICT
TEOPETHUYHOT'O THUTAHHS, IOMYCKAIOUW TPH I[bOMY CYTTEBI HETOYHOCTI, BIJIOBIAI Ha J0JIATKOBI
3alMTaHHs HEYITKI,

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

20-30 OayiB — y mOBHOMY 00CsI31 BOJIOJII€ HaBYAJIBHUM MaTepiajioM, MPaBUIBHO BUKOHYE
NPaKTUYHE 3aBJJaHHS Ta aHAi3y€e OTPUMaHi pe3yabTaTh, IEMOHCTPYE CAaMOCTIHICTh BUKOHAHHS;

1019 6aniB — y 70cTaTHHOMY 00CS31 BOJIOJI€ HABYAIbBHIM MaTepiajioM, MPAaBHJIbHO BUKOHYE
MPAKTUYHE 3aBIaHHI, JIOMYCKa€ HETOYHOCTI Ta/abo (parmenrapHo (0e3 aprymeHTarlii) iHTepIpeTye
OTpUMaHI pe3yJabTaTH, IEMOHCTPYE CAMOCTIMHICTh, BUKOHAHHS, aJIe Ha JIOJATKOBI 3alTUTaHHS BIJICYTHS
IIOBHA BIIOBIIb;

1-9 GaniB — HE B MOBHOMY 0OCs31 BOJIO/IIE€ HABUAJILHUM MatepiajioM, GparMeHTapHO BUKOHYE
MPAKTUYHE 3aBJAaHHS, JOIMYCKa€ CYTTEBI HETOYHOCTi, IMOBEPXHEBO BIIMNOBia€ Ha JOJATKOBI
3aIMTaHHS.

Ilkaya ouiHIOBAHHA:

3a mKaiow 3a HaIlOHAIBHOO 3a mxkainoro ECTS
VYHiBepcUTeTYy IIKAJIO00
90-100 BigMingo A (BiIMIHHO)
85-89 B (myxe mobpe)
75-84 Jlobpe C (106pe)
65-74 3a/10BLIBHO D (3a710Bis1bHO)
60-64 E (mocratHbo)
35-59 . FX (He3a10BUTEHO 3 MOXJIMBICTIO ITOBTOPHOTO CKJIATAHHS)
Hes3agoBiipHO -
1-34 F (1e3a10BiIbHO 3 000B’SI3KOBUM TTOBTOPHUM KYPCOM)

12. IncTpyMeHTH, 00JIaJIHAHHS TA MPOrpamMHe 3a0e3Ne4YeHHs, BAKOPUCTAHHS SIKUX Nepeadavae
HaBYAJbHA AMCHHUILIIHA ,,Buina maremaTnka”

No HaiimenyBanHs Homep Temu

1. | Texuiune 3abe3neueHHs: MYJIbTUMEIIMHUNA MPOEKTOP, MPOCKIIHHUN 19-30
€KpaH, HOYTOYK, ePCOHAIbHI KOMIT FOTEPH

2. | Ilporpamue 3a6e3neuenns OC Windows 19-30

3. | KomynikamiitHe nporpamue 3a0esneuenns (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) nmst 19-30
MIPOBEACHHS 3aHITh Y PEXKUMI OH-JIalH (32 HEOOXITHOCTI)

6. | Komynikamiitna naBuanbHa 1iardpopma (Moodle) ans opranizamii 19-30
JUMCTAHIIMHOTO HaBYaHHS (32 HEOOXIHOCTI)
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	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




