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3 AUCHHUILTIHM
,,BHIa maremaTuka”

Cryninb BHIIOT OCBITH — OakaJiaBp

I'any3b 3HaHb —
CneuiajbHicTh —

OcBiTHbO-IpOdeciiiHa nporpama —

Kadenpa ekonHomiunoi kibepHeTHKH Ta IHPOPMATHKH

12 Iudopmariitai TexHonorii”
122 KoM’ rorepHi HayKu”

HLTYUHWN 1HTENeKT”

dopma Kype | Cemectp | Jlekuii | Ilpakrnuni | IPC | Tpeninr | CPC | Pasom | 3anix | Ex:
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PoGoya mporpama cKiaJeHa Ha OCHOBi  OCBiTHbO-mpodeciiinoi mporpamm "ITyunuii
iHTeNneKkT ' miAroToBKM Gakanaspa ranysi 3Hanb 12 ,Indopmauiiini Texsonorii” cneuianbHocTi 122
.Komm’orepui Hayku 3aTBepkenoi Buenoro Pagoio 3YHY (nporokon Nell Bix 26.06.2024 p.)

PoGouy nporpamy ckiaanu:
a.¢.-m.H., npodecop xkapenpu EKI Jmutpo BOJIHAP

K..-M.H., n1oueHT kadeapu EKI Ounbra BO3HSIK

PobGoua nporpama 3aTBep/DKEHa Ha 3aciiaHHl Kadeapu €KOHOMIYHOI KiOepHer
indopmaruku, nporokoa Ne 4/ Bin 24 08 2024 p.

3agityBau kadeapu
J1.€.H., npogecop % Jlecs BY SIK

Posrasuyto Ta cxBalleHO rpynor 3abesmedents cueianbHocTi , Komi'iorepui Haykn™.
nporokon Ne 7/ Bix 30, OF. 2024 p.

I'onosa I'3C
A.T.H., ipodecop o Mmupocnas KOMAP

[apanT OI1 ,I1ITyunnit inTeaekt” a
K.T.H., JIOIICHT Bacuis KOBAJIb



CTPYKTYPA POBOYOI IPOT'PAMUW HABYAJIbHOI IUCIUILITHUA

»~BUILIA MATEMATHUKA”

1. Onuc gucnuiutiay ,,Buima maremaTuka”

JucounJiina —
Buma marematnka

I'any3b 3HaHb, cIEeNIiAJIBHICTD,
CTYNiHb BHIIOI OCBITH

XapakTrepucTuka
HAaBYAJbHOI
TUCIHHUILTIHA

Kinbkicts kpenutiB ECTS: 8

I'any3b 3HaHB
12 ,,Indopmaniiini TexnoJorii’

b

Craryc AucuunaiHu
0JI0K 000B’SI3KOBHX
JUCLATUTIH, IIMKJI
npodeciiHOT MATOTOBKH
MoBa HABYAHHA

YKpaiHChKa
KinbkicTs 3aiikoBux Moay.tiB — 10 ChneniajapHIiCTD Pixk minroroBkm:
122 ,,Komn’1oTepHi HayKun” Jenna —1
Cemectp:
Jenna -1, 2
KisibkicTb 3MicTOBUX MoayJ1iB — 4 OcBiTHbO-IpOQeciiina nporpama | Jlekuii:

I TyuHunii inTesexkT”

Jenna — 60 200.
IpakTu4yHi 3aHATTS:
Jlenna — 60 200.

3arajabHa KiIBKICTh FOAMH:
Jenna ¢opma napuanus — 240

Cryninb BHIIOT

O0akajaBp

oCBITH —

Camocriiina po0ora:
Jenna — 98 200.

Tpeninz — 16 200.
InpuBinyanbna pobora
— 6 roa.

TH:KHEeBHX TOMH:

Jdenna ¢popma HaBYAHHS

1 cemectp - 8 rox.,

3 HUX ayAMTOPHUX — 4 TO/1.,

2 cemectp — 8 ron.,
3 HUX ayJIMTOPHUX — 4 TOJ.

Bun MiJICYMKOBOI0
KOHTPOJIIO — eK3aMeH




2. MeTa i 3aBIaHHA TUCHUILTIHY .. Bunia matemaTuka”

2.1. MeTra BUBYEHHS JUCIUILIIHHA.

Merta BUKJIQAaHHS JUCHUIUTIHU MOJIATAE Y PO3BUTKY JIOTIYHOTO 1 aITOPUTMIYHOTO MUCIICHHS, B
OJlep’KaHH1 CTYJEHTAMH TEOPETHUYHUX 3HAHb 1 MPAKTUYHUX HABHUKIB 3 OBOJIOJIHHS Ta BUKOPHUCTAHHSA
OCHOBHMMH METOJIaMH JOCIII/DKEHHS 1 PO3B’SI3yBaHHA MaTeMaTHYHHX 3a/1a4, a TaKoXK y (HopMyBaHHI
0a30B01 MaTeEMaTUYHOI HIATOTOBKY I BIAIIOBIAHUX CIIElaIbHUX JUCLIAILIIH.

[IporpaMa Ta TeMaTUYHHI TUTAH HAMIPABJICHI HA TJIMOOKE Ta ITPYHTOBHE BUBYCHHSI OCHOB BHIIO1
MareMaTuku. L[ qucrumiina BiTHOCUTHCA JI0 3araJIbHOOCBITHIX (DyHIaMEHTaIbHUX AMCIMILIIH, SKi
dopmyroTh cBiTONIAN MaiOyTHIX (axiBUiB 3 iH(OPMAIIHUX Ta KOMI IOTEPHO-IHTEPOBAHUX
TEXHOJIOT1H.

BuBuenHs kypcy nependadae HasiBHICTh CUCTEMAaTHUYHUX 3HAHb, LIJIECIPSIMOBAHOI POOOTH Hax
BUBUCHHSIM MaTE€MaTHUYHOI JITepaTypd, aKTUBHOI POOOTHM Ha JEKIIAX 1 MPAKTUYHUX 3aHATTSAX,
CaMOCTIHHOT pOOOTH Ta BUKOHAHHS 1HJIMBITyaIbHUX 3aBaHb.

2.2. 3aB1aHHA BUBYEHHS JUCIUILTIHN.

l'onoBHMM  3aBHaHHSIM JHCHUIDIIHK ,Bumia wMaremaruka” € BUBYCHHS  3arallbHUX
3aKOHOMIPHOCTEH Ta 3B’A3Ky MDK pI3HUMH BeJIMYMHAMU 1 iX 3aCTOCyBaHHS B KOHKPETHHUX
JOCITI JKCHHSX.

B pe3ynbrati BUBYEHHS KypCy ,,Builla MaTemMaTuka” cTy/I€HTH IOBHUHHI 3HATH:

—OCHOBHI TOHSATTS 1 O3HAYEHHS TEOPil MAaTPHIlb 1 BU3HAYHHUKIB; OCHOBHI METO/IN PO3B’A3yBaHHS
CUCTEM JIIHIMHMX PIBHSHB, METOJIM 3HAXOJDKEHHS BJIACHMX YHCE] 1 BJIACHUX BEKTOPIB JIHIMHHUX
OIepaTopiB; pi3HI BUAM PIBHSAHBb NMPsAMOi HA IUIOMIMHI, TUIOIIMHHU Ta MPSIMOI B MPOCTOpI, JiHIA Ta
MIOBEPXOHb JPYTrOro MOpsIKY;

—TIOHATTSI TPAHUII YUCIOBOI MOCTITOBHOCTI Ta (YHKIIi, MOHATTS MOXiAHUX 1 JudepeHmiaiiB
GyHKIIM OfHi€l 3MIHHOT; CXEMy ITOBHOIO AOCIHIMIKEHHS (DYHKIIT; MOHATTS YaCTHHHHUX MOXITHHX 1
MOBHUX JU(epeHianiB QyHKIii 6araTb0X 3MiHHUX.

Meta mnpoBeleHHsS JEKIiil monsArae y TOMYy, II00 O3HAHOMHUTH CTYACHTIB 13 OCHOBHHMH
MUTaHHSAMH Kypcy ,,Buina matemaruka’.

3aBaHHA IPOBEICHHS JISKIIIH MMONISATaE y:

—BUKJIQJICHH] CTYJIEHTaM y BIJIOBIIHOCTI 3 IPOrpaMoi0 Ta poOOYMM IJIAHOM OCHOBHUX IUTaHb
Kypcy ,,Buiia maremaTtuka’;

—c(hopMyBaHHI Yy CTYJIEHTIB LUIICHOI CHUCTEMHM TEOPETHUYHMX 3HaHb 3 Kypcy ,Buiia
MareMaTuka’.

OCHOBHHUM 3aBJaHHAM IIPOBCACHHA MNPAKTUYHUX 3aHATH € ranOOKe 3aCBOECHHS Ta 3aKpiHJ'IeHH$I
TEOPETUYHUX 3HAHb, OTPMMAHHUX Ha JIEKIisX. [IpOBeEHHsI MPAaKTUYHUX 3aHATH Tependadac BUPOOICHHS Y
CTY/ICHTIB HaBUKiB PO3B’sI3yBaHHsI 33124, 3 MOJANBIINM BUKOPUCTAHHSIM HaOyTHX 3HAHb.

2.3. HaiiMeHyBaHHSl Ta ONHUC KOMIETEHTHOCTell, (P OPMYBaHHA KOTpPHX 3ade3medye
BHBYEHHS IMCOHUILIIHN ,,Buia maremaTuka”:

3K1. 3gaTHicTs 70 aOCTPAKTHOTO MUCJICHHS, aHAITI3Y Ta CHHTE3Y.

CK1. 3aaTHICTh 10 MaTeMAaTHYHOTO (HOPMYIFOBAHHS Ta JOCIIIKYBAHHS HEMEPEPBHUX Ta TUCKPETHHX
MaTeMaTHYHUX MoJiesieii, OOTpYHTOBYBaHHS BHOOPY METOZIB 1 MiAXOIIB Ui PO3B’SA3yBaHHS TEOPETUYHUX 1
MIPHUKJIaTHUX 337]a4d y Taily31 KOMIT I0TEPHHUX HAyK, aHaJi3y Ta IHTepIpeTyBaHHs.

2.4. llepenymMoBH /1151 BUBYEHHS TUCHUILTIHM ,,Buina matemaTuka”.

ba3oBi 3HaHHS Ta BMiHHS 13 anreOpw Ta MOYATKIB aHai3y, T€OMETpii 13 MKUIBHOTO KYypCy
MaTETaTHKH.

2.5. [IporpamHi pe3yibTaTH HABYAHHS.

ITP1. 3acTocoByBaTH 3HAHHS OCHOBHHX (OPM i 3aKOHIB aOCTPAaKTHO-JIOTIYHOIO MHCIICHHS, OCHOB
METOOJIOTT HAyKOBOTO Mi3HaHHs, (GOPM 1 METONIB BUJIYUEHHS, aHaji3y, oOpoOku Ta cuHTe3y iHpopmamii B
MpeIMETHIN 00J1aCTi KOMITIOTEPHHUX HAYK.

[TP2. BukopucTOBYBaTH Cy4YaCHHWH MAaTeMAaTHYHWH amapaT HEMEePEepBHOTO Ta IUCKPETHOTO aHai3y,
TiHiHOI anreOpH, aHATITUYHOI reoMeTpii, B mpodeciiHill AisTBHOCTI U1 pO3B’A3aHH 3a/1a4 TEOPETUIHOTO Ta
MIPHUKJIAIHOTO XapaKTepy B MPOLIECI IPOSKTYBAaHHS Ta peatizalii 00’ eKTiB iHpopMaTH3aiii.

[1P6. BukopucTOBYBaTH METOAM YHCEILHOrO TU(EPEHIIIIOBaHHS Ta IHTErpyBaHHA QYHKIIH, pO3B'I3aHHS
3BUYAWHUX JU(epeHIiabHIX Ta IHTErPAIbHUX PiBHSAHB, OCOOIMBOCTEH YHCENBLHUX METO/B Ta MOXKJIUBOCTEH
iX ajanTamii 0 IlKCHEPHHX 3a/]1a4, MaTH HABHYKH MPOTPAMHOI pealti3allii YuCeIbHIX METO/IIB.



3. lIporpama aucuumiinu ,,Buma marematuka”

3microBuii moayas 1. JliniiiHa Ta BeKTOpHA ajredpa.

Tema 1. MaTpuui Ta aii Hag HUMU.

ITonarrs npo marpuito. Buau matpuns. Onepauii Hag MaTpuisIMHM Ta iX BiaacTuBocTi. OOepHEHa
MaTpHId Ta 11 3HaXOJUKEHHs. PaHr MaTpuili Ta HOro 3HaXOKEHHS.

Tema 2. EneMeHTH Teopii BUBHAYHMKIB.

Bu3HayHMKH Jpyroro i TpeThOro MOPSAKIB Ta iX BIACTUBOCTI. MiHOpH Ta anredpaidHi JONOBHEHHS.
Po3knan BH3HauHMKa 3a eleMeHTaMu pszaka abo croBmnus. [IOHATTS Npo BHU3HAYHMKM BHIIUX
nopsaKiB. MeTou 004YHCIICHHS] BUBHAYHUKIB.

Tema 3. Cucremu JIiHIiHUX PiBHSAHb.

3araqpHUNl  BUTJSA  CUCTEMH JIHIMHMX —anreOpaiyHux piBHAHb. (OCHOBHI O3HAYEHHS.
Po3B’si3yBaHHs cucTeM JiHIHHUX piBHAHBb 3a (Qopmynamu Kpamepa. MarpuuHuii 3amuc cuUCTEMHU
TMHIMHUX piBHAHB. PO3B’A3yBaHHS MaTPUYHUX PIBHAHB 1 JIHIMHUX CHCTEM 3a JOMOMOTOI0 0OepHEHOI
Matpuui. Enemenrtapui neperBopeHHs. Kpurepiii cyMicHOCTI CUCTEMU JIHIMHHMX piBHSIHB. Teopema
Kponekepa-Kanemni. Po3s'si3yBaHHs cucTeMm IJiHIHHUX piBHSAHb MertonoM [aycca. Po3’sizyBaHHS
CHCTEeM JIIHIHHUX piBHAHB MeTo10M JKopaaHna. CTpyKTypa 3arajlbHOTO pO3B’ 13Ky OJJHOPIIHOI CUCTEMHU
NiHIMHUX piBHSAHB. DyHIaMEHTabHA CUCTEMa PO3B’S3KiB OJHOPIIHOI CUCTEMH JIiHIHHUX PIBHSHB.

Tema 4. Bexkropn i JiHiiiHi aii 3 HUMu. Cucremu koopauHat. Bekropu B cucremi
koopauHar. Jliniiina 3ane:xxnicTs Bektopis. [loais Bigpizka y 1anomMy BiiHOLIEHHi.

Ckanspri 1 BekTopHi BenuuuHHW. JIiHIKMHI aii 3 BekTopamu. Po3kiag BekTopa 3a 06a3ucom.
[Ipoekmisi BekTopa Ha Bick Ta ii BiactuBocTi. IIpsMOKyTHa nekaproBa cHcTeMa KOOpPAWHAT Ha
IUIOIIKHI Ta y mpoctopi. IlepeTBopeHHsT MPSAMOKYTHOI CUCTEMHU KOOpAMHAT Ha IuiowmuHi. [lonspHa
cucrema KoopauHat. Lluninapudna ta chepuyna cucreMu KoopauHat. JliHiiHA 3aJ€KHICTh BEKTOPIB
Ha IUIOIIMHI 1 B mpocropi. ba3uc Ha miommHi 1 B mpoctopi. Bekropu B cuctemi KOOpIMHAT.
Koopaunatu, noBxuHA 1 HampsiMHI KocuHycH BekTtopa. JliHiiiHI omepamii Haj BeKTOpaMH y
KoopauHaTHIN ¢opmi. PiBHICTE 1 KoniHeapHicTh BekTopiB. [loain Bigpizka y TaHOMY BiTHOLIEHHI.

Tema 5. Cxaasipuuii 100yTok BekTopiB. BekTopHi npocropu. BekTopHuii Ta Mmilnanui
AO00YTKHM BEKTOPIB.

CkansgpHuil 100yTOK JBOX BEKTOpIB, MO0 BJIACTUBOCTI Ta T€OMETPUYHUN 3MiCT. BupaskeHHs
CKaJIIPHOTO JOOYTKY uepe3 KoopJuHaTH BekTopiB. KocuHyc KyTa Mix 1BoMa BeKTopamu. BexTopHuit
N0OyTOK JBOX BEKTOpIB, HOro BIACTHBOCTI Ta reoMeTpuuHuil 3micT. KoopauHaTHe BHpakKeHHS
BEKTOPHOTO JTOOYTKY. YMOBa KOJIHEApHOCTI ABOX BEKTOpiB. Mimanuii 100yTOK BEKTOpiB, HOTro
BJIACTMBOCTI Ta TreoMmeTpuyHuil 3micT. KoopanHaTHe BHpak€HHS MilIaHOro MA00YyTKYy. YMoBa
KOMIIJIAHAPHOCTI TPHOX BEKTOPIB.

Tema 6. BaratoBumipHi npocTopw, JiHilHI onepaTopu, KBagpaTu4Hi ¢popmu.

N-BUMIpHUI BeKTOpHUI npocTip. EBKIiAIB npoctip. BuMipHICTb 1 6a3uc BEKTOPHOTO MPOCTOPY.
3B's130K Mk Oazucamu. JIiHilHI onepaTopu Ta X MaTpulli. BiacHi yncia Ta BIacHi BEKTOPHU JTiHIMHUX
OTepaTopiB, iX BIACTHUBOCTI. 3HAXO/PKCHHsS BJIACHUX UHCET Ta BJIACHUX BEKTOPIB JIHIMHHUX
oreparopiB. MaTpuis oneparopa B 6a3uci 3 Bi1acHUX BekTopiB. KBagpaTuuni Gpopmu Ta iX MaTpHLs.
[TepeTBoperHss MaTpuIll KBaApaTudHOi (OPMH TpHU TEpPeXo]i 10 HOBOro 0Oa3ucy. 3BeneHHS
KBaJpaTU4HOI (POPMHU 10 KAHOHIYHOTO BU]TY.

3MmicTroBuii MOayJIb 2. AHAJIITHYHA reoMeTpis.

Tema 7. IIpsimMa J1iHiA HA NJIOIINHI.

[TonsTTs Mpo diHIT Ha IUIOUIMHI Ta iXHI PIBHAHHA. Pi3HI BUJIU pIBHSHb MPSIMOi Ha IUIOMIMHI.
3aranpHe piBHSAHHS OpsAMoi Ta Horo gocnipkeHHs. KyT Mk ABOMa MpsIMUMU. YMOBH MapaliebHOCTI
Ta NEPIEeHIUKYISIPHOCTI ABOX NPSIMHUX. BiZCTaHb BiJl TOUKU J0 IPSIMOI.

Tema 8. Jlinii Apyroro nopsiaxy.

[TonsTTst minii Apyroro mopsaky Ta ii piBHAHHA. Eminc Ta #loro piBHsHHS. ['imepbona Ta ii
piBusHHA. [lapaboma Ta 1i piBHAHHA. [lonmsipHe piBHAHHA eninca, TinepOoau Ta mapaboiu.
JlocTiiKeHHs PIBHSIHD IPYTOTO TMOPSIIKY.

Tema 9. [lnommHa Ta NIpsAMa B POCTOPI.

[TonsATTS mMpo mMoBepXHi 1 JiHIT B TPOCTOP1 Ta iXHI PiBHAHHSA. 3arajbHE PIBHSIHHS TJIOMWHHU Ta
fioro pocnipkeHHs. PIBHSHHS IUIOIIMHY, IIO MPOXOAWUTH uepe3 Tpu Toukd. KyT Mixk JBOMA
IUIOIIMHAMHM. YMOBH MapaleiabHOCTI Ta MEpHeHAMKYISIPHOCTI ABOX IUIOMMH. IlepeTwH Tphox
IUIOMMH. BifcTaHp Bil TOYKHM 10 MUIOMMHU. Pi3HI BUIM PIBHSAHB TPSIMOi B MPOCTOPi. 3arajibHe



piBHsAHHS npsmoi. KyT Mix aBoMa nmpsMuUMH. YMOBHU MapajieabHOCTI Ta NEPHEHIUKYISIPHOCTI ABOX
npsMux. KyT Mixk npsMoro Ta IJIOIMMHOK. YMOBH MapalielbHOCTI Ta MEPIEHANKYIIPHOCTI IPAMOi Ta
TUTOIIMHH.

Tema 10. IloBepxHi Apyroro nopsiaky.

[TonsTTst Ipo MoBepxHi Apyroro nopsaky. [lwriaapuani nosepxHi. Koniunai moBepxHi. [eski
MOBEPXHI JAPYroro MOpPSJAKY: €JIICOi[, OJHONOPOKHUHHUN TinepOoJIoi, IBONOPOKHUHHHUNA
rinepOonoin, emintuaHui mapadonoin. JocmimkeHHs piBHSHb TOBEPXOHB APYTOTO MOPSAKY.

3microBuii Mmoayab 3. KommiekcHi ynuciaa. Eemenrapui gynkiii.

I'panuui nocainosHocti ta pynkuii. HemepepBHicTs.

Tema 11. [iiicHi uncaa. Ejementapni pynkumii.

HiiicuHi yncna. Moynb pilicHoro yucna. OyHkiii oaniel 3MinHO1. CriocoOu 3aBaHHs PYHKIIIH.
[TapHi, HEnmapHi, NepioU4HI, MOHOTOHHI, 00epHeHi ¢yHkii. EnementapHi ¢pyHKii Ta iX rpadikm.

Tema 12. KommuekcHi uncia.

KommnekcHi yncna. Onepauii HaJy KOMIUIEKCHUMU 4duciiaMu. AnreOpaidHa, TPUrOHOMETpUYHA
Ta MOKa3HUKOBI opmu ix 3ammcy. @opmyna Myaspa. KopeHi i3 KOMIUIEKCHUX YHCE.

Tema 13. I'panuist mocaig0BHOCTI.

YacTKkoBO Ta JiHIHHO BIOPSAAKOBaHI HMpocTopu. Mexi MHOXKHH. O3HaueHHs IMOCIiTOBHOCTI.
Okin Touku. ['panuiig nociigoBHOCTI. BiracTuBocTi 301KHUX MOCIITIOBHOCTEH. ['paHuUIT MOHOTOHHOT
nociigoBHocTi. Yucmo €. IlignocmimoBHocti. Teopema bonprano-Beiiepmrpacca. BepxHs 1 HIKHS
rpaHui nocaigoBHocTi. @yHaamenTanbHi mocuigoBHocTi. Kpurepiii Ko 301kHOCTI IOCTITIOBHOCTI.

Tema 14. I'pannus ¢pynkuii B rouni. HemepepBHicTs.

I'pannuni Toukm MHOXMHH. ['panmus ¢yskmii B touni 3a Komi i 3a I'eitne. BmactuBocrti
rpanuni ¢yskmii B Touui. [lepia i apyra Baxknusi rpanuni. OnHoOiyHi rpanuii. [cHyBaHHS rpaHHMIIi
¢yskuii B Toumi. HeckinueHHO Mai i HecKiHYeHHO BenuKi QyHKHil mpu X — a . Bignomenns “O” i
“0”, BITHOIICHHs eKBiBaJIeHTHOCTi. HemepepBHicTh ¢yHKmii B Toumi. EmemeHTapHi BIacTHBOCTI
HenepepBHUX (yHKIiH. HenepepBHicTh enemenTapHux ¢yHkuid. Pozpusu ¢ynkmii. Knacugikaris
TOYOK po3puBY. BiactuBocTi QpyHKIIiH, HEenepepBHUX Ha BIIPI3KY.

3microBuii MoayJsb 4. Iludgepenuianbue yncaeHHs: GyHKLin oaHiel Ta 6araTboX 3MiHHHUX.

Tema 15 IndepenniaibHe uncjieHHs PpyHKuUii oaHiel 3MiHHOI.

O3naueHHs noxinHoi, i MexaHiuyHMM, (i3MUHMM Ta reoMeTpuyHuil 3MicT. OIHOCTOPOHHI
noxigni. HemepepBHicth Ta mudepeniiiioBHictb. [IpaBuna oOuucieHHss moximHux. [loximHa Bix
cKki1ajeHoi Ta ooepHeHoi ¢pyHkuii. [ToxigHi Bl OCHOBHMX ejeMeHTapHuX (pyHkuii. [loxinna ¢yHxmii,
3amaHoi  mapaMmerpuuHo. JludepeHimiroBaHHd ~ HesIBHO  3adaHoi  QyHkuii.  Jlorapudmiune
mudepenuiroBanHa.  JudepenuiiioBanicts.  dudepenuian.  Kpurepiii  audepeHuiioBaHOCTI.
I'eomeTpuyHuil 3MicT AudepeHiiana, HOro BIaCTUBOCTI Ta 3aCTOCYBaHHS A0 HAOIMKEHUX OOUYUCIIEHb.
[ToxiaHi Ta TudepeHIiany BULUX TOPSIIKIB.

Tema 16. 3acTtocyBanHs AudepeHniaJIbHOT0 YUCJIEHHS 10 T0CTiKeHHs (PYHKITi.

Teopema ®@epma. Teopemu Posist ta Jlarpanxka. Teopema Korri. Po3kpuTTst HeBu3HaUeHOCTE.
[IpaBuno Jlomitansa. @opmyna Teitnopa. MoHoToHHICTh QyHKIII. JIoKanbHUN eKCTpeMyM (QYHKIII.
Haii0inbme 1 HaiimMeHnme 3HaueHHS (yHKHii. OMyKIiCTh 1 BrHYTICTh KPUBHX. ACHMIITOTH KPHBOI.
Cxema nocnipkeHHs GyHkuii Ta moOynoBa ii rpadika.

Tema 17. I'panuus, HemepepBHICTb, YACTHHHI MOXiAHI Ta MOBHMH audepeHniag QyHKIII
0araTtboX 3MiHHHX.

OsnauenHs QyHkmii 6aratbox 3MiHHUX. OKUI TOUYKH y OGaraToBUMipHOMY mpocTtopi. I'panuis
¢bynkuii Oararbox 3MiHHUX. [lonBiiiHi 1 moBTOpHI rpanuui. HemepepBHicTh ¢yHKIIT Oaratbox
3MiHHUX. BractuBocTi HenepepBHUX (pyHKIIH Ha KoMnakTax. YacTHHHI MOXiAHI MEPUIOro Ta BUILUX
nopsankis. udepenuiiioBHicts Qynkuii. [ToBauit mudepenuian. udepeHuiaan BUIUX MOPSIKIB.
IToximna cknanenoi ¢ynkuii. [ToBHa mnoxigua. [HBapianTHiCTE (GopMu mMoOBHOrO audepeHuiana.
HudepenniroBanns HesBHOT GyHKIi. [ToxigHa 3a HATPSAMOM 1 TPAIEHT .

Tema 18. 3acTocyBanHs yacTuHHHX noxignux. Excrpemym pyHKuii ABOX 3MiHHHX.

JloThdHa TUIONIMHA Ta HOPMallb JO TOBEpPXHI. 3aCTOCYBaHHs MOBHOTO nudepeHmiany 10
HaOmwkeHux obuucienb. @opmyna Teimopa mist ¢yHkuii ABOX 3MiHHUX. JIOKajabHI eKCTpeMyMu
GbyHKIT 1IBOX 3MIHHMX. YMOBHHUW ekcTpeMyM. Merton MHOHMKIB Jlarpamxka. Haiibinpme Ta
HaiiMeHI1e 3Ha4eHHs (QYHKIII{ Ha KOMITAKTi.



4. CTpyKkTypa 3a/1iKOBOr0 KpeauTy 3 IMCUMILTiHM ,,Buina maTtemaTnka”
Jlenna dbopma HaBYaHHS

Kinekicts roany

Jlexmii | [IpakTuuni CPC IPC | Tpeninr | KonTpoabHi
3aHATTS KIII3 3ax01u
3micToBuit Mmoayib 1. JliHiliHa Ta BeKTOpHA anredpa
Tema 1. Marpuui Ta aii HaJ HUIMA 2 2 4 IIOTOYHE
ONUTYBaHHS
Tema 2. EnemenTtu Teopii BU3Hau- 2 2 4 MOTOYHE
HUKIB ONMTYBaHHs
Tema 3. Cucremu JNiHIHHHX PiB- 6 8 10 MOTOYHE
HSIHB ONHUTYBaHHS
Tema 4. Bekropu 1 JiHIiHI mii 3 2 2 4 [IOTOYHE
Humu.  CucTeMH  KOOpZIHMHAT. OTIUTYBAaHHS
BekTopu B cuctemi KOOpIWHAT.
JlinifiHa 3aJeXKHICTh BEKTOPIB. 2 4
[Tomin Bigpi3ka y JAaHHOMY
BITHOIIIEHH]
Tema 5. Ckanspuuii a00yTOK 2 2 4 MOTOYHE
BEeKTOpiB. BekTopHi mpocTopw. OTMUTYBaHHS
Bekropuuii Ta mimaHuii 100yTKH
BEKTOpiB
Tema 6. baratoBumipHi IpoCTO- 4 2 4 MOTOYHE
pH, IiHIAHI omeparopu, KBazpa- ONMTYBaHHS
TUYHI popMu
3micToBUMA MOAYJb 2. AHATITHYHA T€OMETPIs
Tema 7. [Ipsima niHisS HA TUTOIIHHI 2 2 5 IIOTOYHE
OTIUTYBAHHS
Tema 8. JIiHii qpyroro nopsaxky 4 4 5 IIOTOYHE
1 4 OTHTYBaHHS
Tema 9. IlnomumHa Ta mpsma B 4 4 5 IIOTOYHE
IpOCTOpi OTHUTYBaHHS
Tema 10. IloBepxHi apyroro 2 2 4 MOTOYHE
HOPSIAKY OTHTYBaHHS
3mictoBuii Monynb 3. KommekcHi uncna. EnemenrapHi ¢pyHkmii.
I'panuui nocaizoBHocTi Ta pyHKuii. HenmepepBHICTH
Tewma 11. JliticHi uncna. 2 2 4 TTOTOYHE
Enemenrapui QyHKIii ONMTYBaHHs
Tewma 12. KommnekcHi uncia 2 2 6 MMOTOYHE
1 4 OTHUTYBaHHS
Tema 13. I'panuns 4 2 4 MOTOYHE
MIOCITiTOBHOCTI ONUTYBaHHS
Tema 14. I'panunus ¢yHKIii B 6 6 7 NOTOYHE
touri. HemepepBHiCcThH ONUTYBAHHS

3mictoBuii Monyinb 4. JludepenniansHe ynciaeHds GpyHKIii oHiel Ta 6aratboX 3MiHHUX

Tema 15. Iudepeniiansue 4 4 6
quclneHHsT QYHKIIH OHI€ET

3MIHHOL

Tema 16. 3acTocyBaHHS 6 6 8

nudepeHIiaTbHOTO YUCIICHHS 10
JOCIIJKeHHSL QYHKILIN

IIOTOYHE
OIMUTYBAaHHA

IIOTOYHEC
OIMUTYBAaHHA




Tema 17. I'panuns,
HeTepEePBHICTh, YACTHHHI TTOXITHI
Ta MOBHUH qudepeHtian GyHKuii
0araThb0X 3MIHHUX

Tema 18. 3acrocyBaHHA
YaCTMHHUX MOX1THUX.
Exctpemy™m ¢yHKIii 6aratbox
3MIHHUX

IIOTOYHEC
OIMUTYBAaHHA

IIOTOYHEC
OIIMTYBAHH:A

Pazom

60

60

98

16

5. TemaTuka NPaKTHYHUX 3AHATH 3 JMCHUILIIHA JMCHUILIIHN ,,Buima maTtemaruka”.
I cemecTp
IpakTuune 3ansarrsa Nel-2.
Tema: MaTpuui Ta aii Hag HuMH. BU3BHAYHUKH, IX BJACTHBOCTI Ta 00YHCIEHHSA
Mera: HapuuTHcs BHKOHYBATH il HaA MAaTpuusiMH | OOYMCJIIOBATH BH3HAYMKH,
BHKOPHCTOBYIOYH iX BJIACTUBOCTI.
IIuTranus 11 060roBOpPeHHs:
1. Matpwuiti Ta ix Buad. 2. JlogaBaHHs 1 BiTHIMAHHS MaTpHUIlb, MHOKCHHSI MaTPHII Ha YHCIIO.
3. MHOXeHHs MaTpullb. 4. BU3HaUHUKHU APYroro NOpsIKY, iX BIACTUBOCTI T4 OOUUCIIEHHS.
5. O0GuncIeHHsT BU3HAYHUKIB 32 TEOPEMOIO po3kiany. 6. OOUuCIeHHs] BU3SHAYHHUKIB BUIIOTO MOPSIKY.
IIpakTnune 3ansarrsa Ne3-4.

Tema: MaTpuuHmnii MeTO PO3B’SI3yBaHHS cHCTeM JiHiliHUX piBHsAHb. MeToa Kpamepa
poO3B’si3yBaHHs cucTeM JiHiHMX piBHsAHBb. MeToa I"ayca Ta ZKopaana
PO3B’I3yBaHHS CUCTeM JIiHiliHUX PiBHAHb
Mera: HaBuuTHcs 3HAXOAMTH PO3B’A3KH CHCTEM JiHIHHMX PiBHSAHb MATPHUYHHM METOAOM,

metoaom Kpamepa, meronom I'ayca i merogom Kopaana.

IInTanns 11 00roBOpPeHHs:
1. 3naxomxeHHs oOepHeHOi MaTpuii. 2. 3HAXO/PKEHHS PO3B’A3KYy CHUCTEMH JIHIMHUX pIBHIHb
MaTpudHuM MetoaoM. 3. CyTh Metoay Kpamepa. 4. Cuctema piBHSHb Ma€ €JMHUN PO3B 30K, HE Ma€
PO3B’A3KY, Mae 6e311id po3B’sa3KiB. 5. [Ipsmuii i 3BopoTHHi Xin [ayca. 6. Cyts MmeTony KopaaHa.
7. CucteMa piBHSHb Ma€ €IMHUI PO3B’A30K, HE MA€ PO3B’ 3Ky, Mae Oe31i4 po3B’sI3KiB.

MpakTuune 3anaTTs Ne5-6.
Tema: Po3B’si3yBaHHA cHCTEM JiHITHUX OAHOPIAHUX PIBHAHb. 3HAXOKEHHS (PYHAAMEHTAJIBHOI

HOPMOBAaHOI cucTeMH Po3B’si3KiB. JlociigkeHHs1 cMcTeM HA CYMICHICTH

Mera: Hapuutucsi po3B’A3yBaTH OJHOPIAHI CHCTeMH PiBHSIHb, 3HAXOAMTH (yHIAMEHTAJIbLHY
HOPMOBAHY CHCTeMY PO3B’fA3KiB, JOCJHIIKYBATH HA CYyMiCHICTb O/IHOPiIHY CHCTeMY PiBHSIHb.

IMutanHs 118 00rOBOPEHHS:
1. Po3B’si3yBaHHS CHCTEM JIHIMHUX OJHOPIAHMX pPIBHSIHb. 2. 3HAXOMKEHHS (QyHIAMEHTAIbHOI
HOPMOBAHO{ CHUCTEMH pO3B’SA3KiB. 3. 3HAXO/HKEHHS paHTy Marpuui. JlochmiykeHHs Ha CyMICHICTb
cucTeM 3a Jonomoror Teopemu Kponekkepa-Kamenmi.

IpakTuune 3ansaTrsa Ne7-8.

Tema: BexTopu Ta aii 3 HumMu. I'eomerpnuni 100yTkH BekTopiB. Bigcrann
Mixk 1BoMa Toukamu. [loain Bigpizka y 1anoMy BigHOIIEHHI

Mera: HaBunTHCsT BUKOHYBATH il HAl BEKTOPaMH, 3HAXOAUTH CKAJSPHHUH, BEKTOPHUI Ta
MilIaHui 100yTKH BEKTOPIB.

IIuTanHsa 115t 00rOBOPEHHA:
1. [ii nan Bektopamu. 2. CkansgpHHil 100yTOK BEKTOpPiB Ta ioro BiactuBocTi. 3. BekTopHuii 106yToK
BEKTOPIB Ta HOTo BIAaCTUBOCTI. 4. Mimanuii 1oOyTOK BEKTOPIB Ta HOTo BIACTUBOCTI. 5. Bimctanp mMix
nBoMa Toukamu. 6. [Toain Bifpizka y JTaHOMY BiJJHOIIEHH] HA IUIOIIKHI Ta B TIPOCTOPI.

IIpakTuyHe 3aHATTS Ne§-9.

Tema: BiacHi 3Ha4YeHHs Ta BJACHI BEKTOPH JIiHIHHOr0 oneparopa

Mera: HapuuTHCs T1EepPeTBOPIOBATH KBAaJApPaTU4YHiI (OPMH [0 KAHOHIYHOrO BHIJISAY Ta
3HAXOJMTH BJIACHI BEKTOPH Ta BJIACHI 3HAYeHHs JiHIiHNX OnepaTopis.

IIuTanusa 1j1st 00rOBOPEHHA:




1. KBagpaTtuuni ¢popmu Ta iX mepeTBOPEHHS 10 KAHOHIYHOTO BUAY. 2. 3HAXO/KEHHS BJIACHUX 3HAYECHb
JHIMHUX omepaTopiB. 3. 3HAXOHKEHHS BIIACHUX BEKTOPIB OMEPaTOpiB.
IIpakTnune 3ansTrs Nel0.
Tema: IIpsima Ha UIOIIMHI
Meta: HaBunTHCS CKJIAIATH Pi3Hi pIBHAHHSA NPSAMOI, NepeX0IUTH Bil 0HOr0 PiBHAHHS NPSAMOI
110 iHIIOro, Ta IX OyXyBaTH.
IIuTranus 11 060roBOpPeHHs:
1. Pi3Hi BuaM piBHSHB NMPSAMOI Ha IUIOMIMHI. 2. 3arajgbHe piBHIHHS NMpsAMoi. KyT Mixk aBOMa IpsIMUMU.
YMOBH MapajenbHOCT Ta MEePIEeHIUKYIIIPHOCTI JBOX NpsAMUX. 3. PIBHAHHA 3 KyTOBUM Koe(illieHTOM.
KyT MK nBOMa NpsIMUMH. YMOBH IapajelbHOCTI Ta MEPHEHIUKYJIAPHOCTI IBOX HpsMux. Ilydok
npsmux. 4. BincTane BiJ TOYKHU 10 IPSMOI.
IpakTuyne 3ansaTTst Nell-12,
Tema: Kpusi apyroro nopsaky
Meta: HaBunTHCcs CKJIAJaTH PiBHAHHS KPUBHUX JiHili, cpouyBaTH piBHSAHHSA Ta OyJayBaTH
KPHBI JiHil Apyroro nopsjaKy.
IInTanus 111 00rOBOPeHHs:
1. 3Haxo/DKEHHS I[IEHTpa Ta pajiyca Kojia 3a 3aralbHUM piBHAHHAM. 2. [loOymoBa i BHU3HAYCHHS
EKCIICHTPUCHUTETA, (DOKYCIB, TUPEKTPUC 32 KAHOHIYHUM PiBHSHHAM eirnca. 3. [To0ymoBa i BU3HAYCHHS
eKCIICHTPUCUTETA, (DOKYCiB, TUPEKTpPHC 3a KAHOHIYHUM pIiBHSHHAM rinepoomu. 4. IloOynosa i
BH3HAYCHHS EKCIICHTPUCHUTETA, (POKYCIB, TUPEKTPUC 3a KAHOHIYHUM PiBHSIHHAM eminca. 5. [ToOynosa i
BH3HAUCHHs (OKyca 1 JUPEKTPUCH 33 KAHOHIYHUM PIBHAHHAM mapabonu. 6. CrpoimeHHs TiHIN
JPYyroro NopsiaKy.
IIpakTnune 3ansarrsa Nel3-15.
Tema: IIpsima i niomuHa y npocropi. B3aemue po3mimeHHst nmpsimoi
i iommum y npocropi. IloBepxHi apyroro nopsiaky
Mera: HapumTHcd cKJIagaTH Ppi3Hi PiBHSAHHA NPAMHX Yy MNPOCTOPi, BH3HAYATH B3a€MHE
PO3MillleHHSI NPSAMHUX i NJIOLIMH y MPOCTOPi.
IInTanHs 111 00rOBOpPeHHs:
1. Buau piBHSAHB IIOUMHM Y npoctopi. 2. KyT Mk 1BOMa miomuHamMu. YMOBH HapajesibHOCTI Ta
NEePIEHANKYISIPHOCTI 1BOX IutomuH. 3. [lepeTuH Tpbox ruiomuH. BifgcTanp BiJl TOUKH O TUIOIMHH.
4. Pi3H1 BuaM piBHSAHB NPsSMOi B IpocTopi. 3aranbHe piBHAHHS npsmoi. [lydok mionma. 5. Kyt Mixk
JIBOMA MpPSIMUMHU. YMOBHU NapajeNbHOCTI Ta NEPIEeHAUKYISIPHOCTI ABOX MpsMUX. 6. KyT Mix npsmoro
Ta TUIOIIMHOIO. YMOBHU HapanelbHOCT] Ta MEPHEeHAUKYIISPHOCTI NpsAMOI Ta IUIOMMHU. 7. CrpoleHHs
PIBHSHB TOBEPXOHB JIPYTOro MOPSIIIKY.
II cemectp
IpakTuune 3aHaTTs Nel.
Tema: [liiicui uncia. Enemenrapui pynkuii
Mera: HaBumTHCcs pO3B’SI3yBATH HEPIiBHOCTI, II0 MICTATH HEBiAOMI I 3HAKOM MOAYJs
kjaacudikyBatu GyHKIil, 3HAXOAUTH iX 00J1aCcTh BUSHAYEHHH i OynyBaTtn ix rpadikm.
IIuTanHsa 115t 00rOBOPEHHA:
1. Moayne miiicHoro umcia. HepiBHOCTi, 0 MicsATh HEBimOMiI Mif 3HaKoM Moxayis. 2. Obmactb
Bu3HavYeHHs QyHKii. 3. [lapHi, HenapHi, mepioguyHi, MOHOTOHHI QyHKIIIT. 4. OOepHeH] QyHKIIIi.
5. ITobynoBa rpadikiB eneMeHTapHUX (QYHKIIIH.
IIpakTHyHe 3aHATTS No2.
Tema: KommuiekcHi uncia
Mera: HaBunTHcs NpeacTaB/IsiTH KOMIUIEKCHI YKMc/Ia y pPi3HHUX (popMax, BUKOHYBATH il HaJ
KOMILIEKCHUMM YU CJIAMHU.
IIuTanHsa 1J1st 00rOBOPEHHA:
1. AnreOpaiuyHa, TPUrOHOMETpPUYHA Ta MOKA3HUKOBI ()OPMU 3amHCy KOMIUIEKCHUX uucen. 2. Jlii Hax
KOMIUTeKCHUMU drciiamu. 3. opmyia Myaspa. 4. KopeHi 13 KOMIUIEKCHUX YnCe.
IIpakTnune 3ansaTTs Ne3.
Tema: I'pannus nocJaiIoBHOCTI
Meta: HapunTHCSl 3HAXOAUTH IPAHULI OCJTiI0BHOCTEH.
IIuTanusa st 00rOBOPEHHA:
1. OGuucneHHs rpaHuIl TOCTIIOBHOCTI. 2. 301kHI Ta po30ixHI mociitoBHOCTI. 3. HeckiHdeHHO Maiti



Ta HECKIHYEHHO BEJIMKI ITOCIITOBHOCTI. 4. MOHOTOHHI ITOCIIOBHOCTI.
IIpakTuyHe 3aHATTS Ned-6.
Tema: I'panuns ¢pynkuii. HemepepBHicTb QyHKIil

Merta: HaBuutucsa 004uCII0OBATH TpaHuli (yHKIIA, BUKOPUCTOBYIOYH, 30KpeMa, mepmy i
APYTY BaKJIUBi rpaHMLi, BCTAHOBJIIOBATH XapaKTep TOYOK PO3PHUBY.

IIuTanusa 1jist 00rOBOPEHHA:
1. PO3KpUTTS pPi3HUX HEBU3HAYCHOCTEW Npu oOuMcieHHI rpaHunb ¢yHkmin. 2. Ilepma i gpyra
BaXJIuBI1 rpaHuilil. 3. HeckiHueHHO MaJti Ta HECKIHUEHHO Beluki GyHKIi. 4. BcTaHOBIGHHS XapakTepy
TOYOK PO3pUBY (PyHKIIIT.

IIpakTuyHe 3aHATTS Ne/-9.
Tema: [IndepennianbHe ynciaeHHss QyHKIIH OHi€l 3MiHHOT

Merta: HaBuurucs 00uYMcJIIOBATH NOXiAHI Ta audepeHumiaam aasa (yHKuUiii 3agaHux SIBHO,
HesIBHO, NapaMeTPU4YHO, 3HAXOAUTH MOXi/IHi BUIIIUX MOPS/IKIB.

IInTanHs 111 00rOBOPEHHS:
1. IToxigHa cymu noOyTKy i wacTku ¢yHkmii. 2. [loxigna cxmagnoi ¢ynkmii. 3. Iloxinna ¢yHKmii,
33/IaHOi TIapaMeTpuYHO 1 3amaHoi HesBHO. 4. Jlorapudwmiune nudepenuiroBanHs. 5. PiBHAHHS
notryHoi 1 HOpMam. 6. [udepenmian ¢yHkmii. 3HAXOMKEHHS HAOIMKEHOTO 3HA4YCHHS (YHKIIT B
TouIli. 7. OOYKCIICHHS MOX1AHUX BHIIOTO MOPSAKY.

IpakTunyne 3ansarrsa Nel(-12.

Tema: 3acTocyBanus qudepeHniaJIbHOI0 YNCJAEeHHS 10 A0CTiIKeHHs PyHKITii

Meta: HaBuuTHCS BUKOPUCTOBYBATH NpaBuio Jlomiraas 1Jist 00uucjieHHs rpaHunb GpyHKui,
AOCTIIKYBATH (PYHKINII0O HA eKCTPEMYM i 32CTOCOBYBATH Pe3yJbTATH J0CTiIKEeHb 10 MO0y 10BH
ecki3zy rpagika ¢pyHkuii.

IInTanus 111 00roOBOpPeHHs:
1. Po3kputTsi HeBuU3HayeHOcTed 3a jgomnomororo mnpaBwia Jlomitand. 2. 3HaXOKEHHS TOYOK
eKCTpeMyMy. 3. 3HaXOPKEHHs HallOUTBIIOTO 1 HAaliMEHIIOro 3HaueHHs (PyHKIIIT Ha BIIPI3KY.
4. BruyTicTh Ta ONyKJIiCTh rpadika GyHKIII. 5. 3HAXOKEHHS TOUOK Meperuny. 6. ACUMIITOTH.
7. JocnimxeHHs 1 moOynosa rpagika GyHKIIII.

[MpakTuyne 3auaTTa Nel3-14.

Tema: I'panuus, HenepepBHiCTb, YACTHHHI NMOXIAHI Ta NOBHUH
nudepennian GpyHkuii 6araTboX 3MiHHUX

Meta: HaBpunTrcst 3HaX0oAuTH 00/1acTi BU3HAYeHHs (PyHKUIH 1BOX 3MiHHUX, YACTMHHI MOXi/IHI,
MillaHi moxXigHi APyroro NOpsAKy, NOXigHI 32 HANPAMKOM, I'PaJi€HT.

IInTanHs 111 00roOBOpPeHHs:
1. 3naxomkeHHsT 001acTi BU3HAYCHHS, JIIHIM PIBHS Ta MOBEPXOHb piBHA (QyHKIIH. 2. 3HaXOIKEHHS
YaCTUHHHUX TOXIIHUX MEPHIOro MOPSAKY 1 MoBHOTO audepeHmiana. 3. 3HAXOPKEHHS YaCTHHHUX
NOXIAHUX JPYroro MOpsAKY, MIIIAHUX MOXITHUX Ta Ju(epeHiiana JApyroro nopsaky. 4. PiBHAHHsS
JOTHYHOI TIJIOMIMHUA 1 HOpPMaJli 10 TIOBEPXHI y TouIll. 5. 3acToCcyBaHHs MOBHOTO audepeHiiana a0
HabmkeHuX odunciens. 6. [ToxigHa 3a HanpssMoM. 7. I'pajieHT.

IIpakTnune 3ansarra Nel4d-15.

Tema: 3acTocyBaHHsl YacTHHHHMX NOXiZHUX. EkcTpemym ¢pyHnkuii 6araroox 3MiHHHX
Mera: HaBuutucsl J0CHIIKYBATH Ha eKCTpeMyM (yHKUII ABOX i TPbOX 3MIiHHHX, 3HAXOIAMTH
HalOiIbIe | HaliMeHIIe 3HaYeHHA QYHKIII HA KOMIIAKTI.

IIuTanusa st 00rOBOPEHHA:
1. HMocnipkeHHs Ha ekcTpeMyM (yHKUIi JBOX 3MiHHUX. 2. JlOCHipKeHHS Ha eKcTpeMyM (yHKIIT
TphOX 3MiHHUX. 3. Meronx MHOXHUKIB Jlarpamka. 4. 3HaXO/pKEHHS HAaHMEHIIOro 1 HaiOiIbIIOro
3Ha4YeHHs (YHKIIT IBOX 1 TPbOX 3MIHHUX B OOMEKeHii 3aMKHeHil 00acTi.



6. CamocrTiiina podoTa
Jlns ycmimHOTO BWBYEHHS 1 3aCBOEHHS NUCLMIUIIHU ,,Buia maremaTuka” CTyJACHTH TOBUHHI
BOJIOZIITH 3HAYHUM 0OcsroM iH(opmarllii, 3HaYHy YacTHHY SIKOI BOHM OTPUMYIOTH 1 ONPalbOBYIOThH
IUBIXOM caMOCTiiHHOI po6otu. CamocTiiiHa poOoTa IoJsirae B OMpaIfOBaHHI HAaBYAIBHOI 1 HAyKOBOI
(haxoBoi JTiTepaTypu 3a TAKOK TEMAaTHKOIO:

Ne e
TeMH TemaTuka caMoCTiiiHOI po0oTH

1. Hii mag marpuigsimu. OOepHeHa MaTpuIld Ta ii 3HaXOMKeHHS. Panr martpuii ta ioro
3HAXOJKEHHSI.

2. BusHauHuKM Apyroro i TPeThOro MOPSAIKIB Ta iX BIACTHBOCTI. BU3HAYHMKU BHIIUX
MOPSIJIKIB Ta X BIACTUBOCTI. MeTOIM 00YHCIICHHS] BU3HAYHHKIB.

3. Po3B’s3yBaHHA cUCTEeM JiHIKHUX piBHAHb 3a ¢opmyinamu Kpamepa. Marpuunuii 3ammc
CHUCTEMH JIIHIMHKMX PIBHSHB Ta 1 po3B’sA3yBaHHA. PO3B'sI3yBaHHs CUCTEM JIIHIHHUX PIBHSHB
metonoM ["aycca. Po3B’si3yBaHHs cucTeM JiHIHHUX piBHAHB MeTonoM JKopaana. Kputepiit
CYMICHOCTI CHUCTEMH JIHIWHUX piBHSIHb. P0O3B’S3yBaHHS OJHOPIAHOI CHCTEMHU JIHIHHUX
piBHSIHB.

4, [ToHsATTS BEKTOpPIB Ta JIiHIMHI omepamii Hag HuMH. [Ipoekiis BekTopa Ha Bich. Po3kian
BEKTOpa Ha CKJIAJIOBI MO ocsAx KoopauHat. JliHiitHa 3anexHicte BekTopiB. [lomin Bimpiska y
JIAHOMY BiJHOIIICHHI.

S. CkanspHuii 7oOyTOK IBOX BEKTOpiB Ta Horo BiactuBocTi. Kyt Mixk BekTopamu. Bekropuuit
n00yTOK JIBOX BEKTOpIB Ta MOro BIacTUBOCTI. MimaHuii AOOYTOK BEKTOPIB Ta HOro
BJIACTHBOCTI.

6. Brnacui yucna Ta BiacHi BEKTOPH JIIHIHHUX OMEpaTropiB Ta ix 3HaxomkeHHs. KBaxparnuni
dbopMu Ta iX IEepeTBOPEHHS O KAHOHIYHOTO BUY.

1. Pi3Hi BuIu piBHAHB MPSIMOT Ha IUIOLIHMHI. 3arajibHe PIBHAHHS IPSAMOI Ta HOTO TOCIIIKEHHS.
Kyt Mix aBOMa mpsMUMH. YMOBH HapajelbHOCTI Ta MEPIEeHANKYISIPHOCTI TBOX MPSMHUX.
Bigcranp BiJl TOUKH 10 IPSIMOI.

8. Eninc. I'inep6ona. [Tapabona. CrpoliieHHs piBHSIHB JIIHIN IPYTOTro MOPSIIKY.

9. 3aranpHe PIBHSHHSA TUIONIMHU Ta MOTO JOCTIIHKCHHS. PIBHSHHS TUIONIMHU, IO TPOXOJUTH

yepe3 Tpud Toukd. KyT MK JBOMa IUIOIIMHAMHM. YMOBH THapajleibHOCTI Ta
NEePIEHANKYIISIPHOCTI MBOX IonmH. llepetnH Tphox miommH. Bixcranp Big TOYKH 10
IoIKHKU. Pi3H1 BUIM PIBHAHB NMpPsMOi B IpocTopi. 3arajibHe piBHAHHA mpsmoi. Kyt mix
JIBOMa MPSIMAMH. YMOBH MApaleIbHOCTI Ta MEPIEHINKYISPHOCTI JBOX HpsMux. Kyt mix
OpsSMOI0 Ta IUIOIIMHOI. YMOBH TapalieIbHOCTI Ta TEPIEeHIUKYISIPHOCTI MpsMOi Ta
IUIOIMHH.

10. |Hwmmingpuyni noBepxHi. Koniuni noBepxHi. Jleski moBepxHi Apyroro nopsaaxky. CrpouieHss
PIBHSIHB ITOBEPXOHbB JIPYTOTO MOPSIKY.

11.  |Cnoco6wu 3amanns ¢pynkuii. Knacugikauis enementapaux ¢yHkiii. BmactuBocti QyHKIii.
[TobynoBa enementapuux ¢yHkimii. [ToOymoBa (yHKIH 3a JOMOMOroH eleMEeHTapHHUX
IEPETBOPEHb.

12. Oneparrii HaJ KOMIJIEKCHUMH YHCTIAMHU.

13. O3HaueHHS TOCHIAOBHOCTI Ta apudmernyni paii Haxg HuUMH. O3HAYeHHS TpaHMII
rmociigoBHOCTI. HeckiHUEHHO MaJll Ta HECKIHUYEHHO BEJIMKI BEIWMYMHU Ta 3B’ A30K MK HUMU.
BrnactuBocTi  HeckiHueHHO Manux BenuduH. (OCHOBHI TEOpeMH TMpPO  TPaHUII
IMOCITOBHOCTEMN.

14.  |O3nauyenns rpanuui ¢yskmii. OgHOCTOpoHHI rpaHuii. OCHOBHI TEOpPEMH NpO TPaHUIII.
[Tepmra 1 gpyra BaxknuBi rpanutil. [lopiBHSHHS HeckiHUeHHO Mayux (pyHKIiH. ExBiBaneHTHI
HecKiHueHHO Mani QyHKiii. Po3kpuTTs neskux HeBuzHaueHocTell. HemepepBHicTh QyHKINT
B Touri. Toukm pospuBy. [ii Ham HenmepepBHuMH GyHKIisIMU. HenepepBHIiCTH
esJieMeHTapHuX QyHKUINA. BiacTuBocTi QyHKIIIH, HENEepEepBHUX HA BIAPI3KY.

15. |Os3nauenHs noxigHoi, il MeXaHIYHHM, (I3MUHUNA Ta TEOMETPUUHUN 3MicT. OTHOCTOPOHHI
noxinHi. HenepepBuicth Ta audepenuiiioBHicts. Iloximna ckimageHoi  QyHKIi.
[NnepOomiuni ¢ynkiii ta ixai moxigHi. [Toxigaa obeprenoi Qynkiii. dudepeHiitoBanHs
oOepHeHNX TpuroHoMmeTpuyHux ¢ynkuid. Iloxigna ¢yHKuii, 3agaHoi mapamMeTpHyHO.




JudepenuiroBanHs HessBHO 3anaHoi QyHkuii. Jlorapupmiune nudepeniiroBanss. [Toxigna
MMOKa3HUKOBO-CTENEHEBOT (DYHKIIII.

16. |OsznauyenHs mudepeHmiana, HOro TEOMETPUYHHMI Ta MEXaHIYHUN 3MicT. BractmBocTi
nudepenniana. [aBapiantHicTh Gopmu mudepenmiana. 3actocyBaHHS AudepeHIiiaga B
HaOmkeHnx obuncneHHsx. [loxiaai Ta nudepermiany BUIUX mopsakiB. Teopema Depma.
Teopemu Pomns Tta Jlarpamxka. Teopema Komri. Poskpurts HeBusnaueHnocteit. IlpaBuino
Jlomitansa. ®opmyna Teitnopa. MonoTonHicTh (yHKIii. JIokanbHUN eKcTpeMyM (YHKIIII.
HaiiGinpine 1 HaiiMeHine 3Ha4eHHs (QyHKIi. OMyKIiCTh 1 BrHYTICTh KPUBUX. ACHMIITOTH
KkpuBoi. Cxema nociipkeHsst GpyHkii Ta noOdyosa 1i rpadika.

17. |OsnauenHs ¢yskuii Oaratbox 3MmiHHUX. ['panunsg ¢yHKmii Oaratbox 3MIHHHUX.
HenepepBaicts (yHKIii Oarathox 3MiHHMX. YacTHHHI TOXiAHI TEpPHIOr0 Ta BHIIUX
nopsiakiB. Judepenmiiionicte ¢ynkmii. [loBHmit gudepenmian. dudepeHmiaay BUIMX
nopsakiB. [Toxigna cknagenoi ¢ynkmii. I[loBHa moxigHa. IHBapiaHTHICTE (OPMH MTOBHOTO
nudepenniana. JudepeHiiroBanHs HEIBHOT QYHKITII.

18. |[loTmuHa IUIOMMHA Ta HOPMaJb 10 MOBEpXHi. ['eomerpuunuii 3micT audepenniana GyHKii
nBox 3MmiHHMX. Dopmyna Teitnopa mis yskuii n1Box 3miHHHX. JIOKaidbHI €KCTpeMyMHU
¢ynkmii aBox 3MiHHUX. Haiibinemie Tta HaliMeHmne 3HaueHHS (QYHKIIl. YMOBHUH
eKcTpeMyM. MeTox MHOXKHUKIB Jlarpanika.

KpiM TOro KOXKHOMY CTYyIIEHTY IPOMOHYETHCS CaMOCTIHHO BUKOHATH KOMILJICKCHE 3aBJaHHS,
sIK€ OXOILTIOE YC1 OCHOBHI TEMU AMCLUILTIHY ,,Buinia MmaremaTnka”. MeTor BUKOHAHHS KOMITJIEKCHOT'O
3aBJIaHHS € OBOJIOAIHHA HABMYKAMH 3aCTOCYBaHHS METOJIIB BHUINOI MaTeMAaTHKH IPH PO3B’s3yBaHHI
3agad. KokeH 3 MyHKTIB KOMIUIEKCHOTO 3aBAaHHS OLHIOEThCA 3a 100-0anbHOO IIKAJIOK, a TaKOoX
BH3HAYAETHC IMiJICYMKOBA OIliHKA (SIK cepeaHst apu(MeTHIHA 3 TPOMIKHHUX OLIHOK).

3aBaHHs 11 BAKOHAHHSA CaMOCTIiHHOI po0oTH

I cemectp: 1. Bukonaru aii Hax marpumsiMu. 2. OGUUCIUTH BU3HAYHUK TPETHOTO 1 BHUIIOTO
nopsaky. 3. Po3p’a3atu cuctemy piBHSIHb MeToioM Kpamepa Ta MatpuuHuM metosoM. 4. Po3B’s3aTu
cucreMy piBHsHb MeronoM [aycca 1 XKopnmana I'aycca. 5. JlocnmiguTu cucteMy Ha CyMICHICTh. 6.
3HalTH BJIacCHI 3HAYEHHsS Ta BEKTOpU MaTpulll oneparopa. 7. BukoHatu nii Haj BEKTOpaMu, 3HalTH
JIOB’KMHU BKa3aHUX BEKTOPIB. 8. OOUMCINTH MJIOULY TPUKYTHHKA 32 JIONIOMOT0I0 BEKTOPHOTO TOOYTKY
1 06’eM mipamiaM 3a JOMOMOIOI0 MIIIAHOTO JOOYTKY BEKTOpiB. 9. 3HalTH BCi BKa3aHi €JIEMEHTH B
TPUKYTHUKY y npoctopi. 10. 3HaliTu BCl BKa3aH1 €IEMEHTH B MipaMifl y IpOCTOpi.

II cemectp: 1. OOumcnuTu BKazaHi rpaHuui (GyHKOifA. 2. OOYMCIUTH TMOXIJHI CKIIAJEHUX
GyHKIIH, BUKOPUCTOBYIOUM TpaBuia nudepeHuitoBadHsa. 3. BukopucroByroun mpaswio Jlomitans,
3HalTH BKa3aHi rpaHulli. 4. 3HalTH ekcTpeMyM (QYHKIIT Ta HaOLIbIIE 1 HaliMeHIIe 3HaYeHHs QYHKIIT
Ha B1Jpi3Ky. 5. [IpoBecTu moBHE NOCHIPKEHHS QYHKIIII Ta o0y xyBaTH ii rpadik. 6. 3HalTH YaCTHUHHI
NOXiAHI 1 MOBHUNA AudepeHian GyHKLIi ABOX 3MiHHHMX. 7. 3HAWTH MOXiAHI 1 MOBHI AudepeHuianu
JIPYTOro MOpsAKy (YHKIT IBOX 3MIHHHX. 8. 3HAWTH MOXIAHY CKJIQJCHOI Ta HESBHOI (YHKIINA JTBOX
3MIHHUX. 9. 3HalTH MOXiJHY B 33JaHOMY HANpsIMKy Ta TpalieHT (QyHKIil 1BoX 3MiHHUX. 10.3HaiiTn
excTpeMyM QYHKIT ABOX 3MIHHUX a00 YMOBHMI eKcTpeMyM (DYHKLIT TBOX 3MIHHHUX.

7. Tpeninr 3 pucuumiinm ,,Buma maremaruka”
IMopsiiok nMpoBeeHHs TPEHIHTY:

1. BcrynHa yacTuHa IPOBOJUTHCA 3 METOI0 O3HAMOMIIEHHS CTYACHTIB 3 TEMOIO TPEHIHTOBOTO
3apaanHHdA. 2. OpradizaiiiiHa 4yacTMHA TIOJISiTa€ y CTBOPEHHI poO0YOro HACTPOI y KOJEKTHBI
CTY/EHTIB, BU3HAYCHHI MPaBWJI TPEHIHTOBOT0 3aHATTS. 3. [IpakTHyHa YacTHHA MPOBOJUTHCS IUIIXOM
BUKOHaHHs 3aBJaHb (BapiaHTH 3aBaaHb BimoOpaxeni y Moodle). 4. IlinBeaeHHS MiACYMKIB.
OOroBopeHHs pe3yJbTaTiB BUKOHAHHS 3aBJlaHb, 0OMiH JTyMKaMH1 3 IPOOJIEeMAaTUKU TPEHIHTY.

3aBaaHHA /151 TPEHIHTY:

I cemectp: 1. Po3p’si3aT HEONHOpIAHY cUCTeMy JiHIMHMX piBHSHb MeTogamu Kpamepa,
MarpudyHuM, ['aycca 1 XKopnana-I'aycca. 2. BuzHauutu B3a€eMHE PO3MIIICHHS TPSAMOI 1 TJIOMIUHU Y
npocTopi. 3. 3BECTH 10 KAHOHIYHOT'O BUTJISAY PIBHSAHHS KpUBOi a00 MOBEPXHI 1 MOOyAyBaTH ii.

II cemectp: 1. Po3kpuTn HeBU3HAUYEHICTh Tpu oOuucieHH] rpanull. 2. Jlocmiautu GyHKIi0O Ta
noOynyBaru 1i rpadik. 3. JlocniguTu Ha eKcTpeMyM (PYHKIIIIO ABOX 3MiHHUX.

8. MeToau HaBYaHHS
VY HaBYaJbHOMY MpPOLECI 3aCTOCOBYIOTBHCS: JIEKIi, NMPaKTH4YHI Ta I1HAWBIAYyalbHI 3aHSITTH,




KOHCYJIbTAIlil, METOJ] OMTUTYBAHHS, TECTYBaHHS, BUKOHAHHS 3aBJaHb JIJIsi CAMOCTIHHOT poOOTH.
9. 3aco0u oiHIOBAHHS TA METO/IM IEMOHCTPYBAHHS Pe3yJIbTaTiB HABYAHHS
VY mporieci BUBYCHHS TUCIUILTIHH ,,BUIa MaTeMaTnka” BUKOPUCTOBYIOTHCSI HACTYITHI 3aCO0U Ta
METOIM JIEMOHCTPYBAHHS Pe3yJbTAaTiB HABYAHHS: IMOTOYHE TECTYBaHHS Ta OMUTYBAHHS; IiJICYMKOBE
TECTYBaHHS 10 KOXXHOMY 3MICTOBOMY MOYJIIO; OIIHIOBAaHHS 3aBJaHb TPEHIHTY Ta CaMOCTIHHOI
pOOOTH; MUCEMOBHIA €K3aMEH.

10. [MosiTKA OLIHIOBAHHSA

Tonimuxa wooo oOeonaiinie i nepeckiadanHs. J[ns BUKOHAHHS 1HAMBIAYaJbHHUX 3aBJaHb 1
MIPOBE/ICHHS! KOHTPOJILHUX 3aXO0JliB BCTAHOBIIIOIOTHCS KOHKPETHI TepMiHM. [lepeckiamanHs MOIyIliB
BiIOyBa€ThCA 3 J03BOJY AUPEKIi (aKyJIbTeTy Ta HAsSBHOCTI IMOBAXHUX NPUYMH (HAIPHUKIAI,

JKapHSHUH).

Tonimuxa wooo akademiunocmi dobpouecrnocmi. BUKOPUCTaHHS TPYKOBAaHUX 1 €JICKTPOHHHUX
pKepen iH(opMartii mijx 9yac KOHTPOJIBHUX 3aX0/IiB Ta €K3aMEeHiB 3a00pOHEHO.
Ionimuka wooo 6iosioysanns. BinBinyBaHHs 3aHATH € 000B’I3KOBUM. 33 00’ €KTUBHUX MPUYHH
(HampuKIIad, KapaHTHUH, BOEHHUH CTaH, XBOpoOa, 3aKOPJOHHE CTaKyBaHHS TOIIO) HAaBUYAHHS MOXKE
BiOyBaTHucs B OH-JaiiH (opMi 3a MOTOUKEHHSAM 13 KEPIBHUKOM KypCy 3 JIO3BOJIY JMPEKINi

GbakynbTeTy.

11. Kpurepii, ¢popMH MOTOYHOTO TA MiICYMKOBOT0 KOHTPOJTI0
[MincymkoBwmii 6ain (3a 100-6anpHOT MIKaI0I0) 3 AUCUUILTIHY ,,Bulla MaTemMaTnka’” BU3HAYA€THCS
SK CepeIHbO3BAKCHA BEITMYHMHA, 3aJISKHO BiJl TUTOMOI Baru KOXKHOT CKJIaJI0BOI 3aJTIKOBOTO KPEIHUTY:

1 cemecTp
3anikoBuii Moynb 1 3anikoBuil MOIYINb 2 3amikoBuii | 3amikoBuUd | 3aiikOBUN MOIYIb
MOAYJIb 3 MOayJb 4 5 (eK3aMeH)
10% 10% 10% 10% 5% 15% 40%
Onuty- | MonyneHa | Omuty- | Moaynena | Ominka3a | OiiHka 3a TecToBi 3aBIaHHs
BaHHA MiJ | poOota 1 | BaHHA mia | poboTa 2 — | BAKOHAHHS | BHKOHAHHSA (10 TecTiB 1o 2
yac 3aHAT- | — Makc. | 4ac 3aHsaT- | Mmakc. 100 3aBJIaHb 3aBJIaHb Oasu 3a TecT) —
Ts (temu | 100 GamiB | T4 (Temu OamniB migyac | caMocTiiftHOi | Makc. 20 6aniB abo
1-3), 4-10), TPEHIHTY — | poOOTH — Teopernune
Mmakc. 100 Mmakc. 100 makc. 100 | wmaxkc. 100 | mutanHs — makce. 20
OaiB OaiiB OaiiB OaiB
3amaui (2 3amayi) —
o 30 Oaitis,
Makc. 60 6amiB
2 cemecTp
3anikoBuit Motyb 1 3amikoBuif Moyne 2 | 3amikoBuil | 3amikoBuil | 3anikoBHUN MOIYJb
MOIYJb 3 MOAYJb 4 5 (eK3aMeH)
10% 10% 10% 10% 5% 15% 40%
Onuty- | Moaynbaa | Onuty- | Mogynbaa | Ominka3a | Ominka 3a TecToBi 3aB1aHHs
BaHHA M7 | poboTa 1 BaHHA M1 | poboTa 2 — | BAKOHAHHS | BUKOHAHHS (10 recriB o 2
yac 3aHAT- | — MaKc. yac 3aHsT- | makc. 100 3aBAaHb 3aBJaHb Oanu 3a TecT) —
Ts (temu | 100 GaxiB | T (Temu | OamiB migyac | caMmocTiitHoi | Makc. 20 6aniB abo
11-14), 15-18), TPEHIHTY — | poOOoTH — Teoperuune
makc. 100 makc. 100 makc. 100 | makc. 100 | nmuranHs — makc. 20
OaniB OaiB OaiB OaniB
3anmaui (2 3amayi) —
o 30 Oaiis,

makc. 60 danis

IMIxajna omiHIOBAHHSA:




3a mKanoro 3a HaIloHAIbHOK 3a mxkanoro ECTS
VYHiBepcuTeTy LIKAJIO00
90-100 BigMigHO A (BiIMiHHO)
85-89 B (myxxe no6pe)
75-84 Jlodpe C (106pe)
65-74 3a/10BITBHO D (3am0B1JIBHO)
60-64 E (moctatapo)
35-59 . FX (He3a10BUIHHO 3 MOKIIMBICTIO TOBTOPHOTO CKJIAJaHHs)
HezanosuibHO . S
1-34 F (He3a10BIbHO 3 000B’SI3KOBUM ITOBTOPHUM KYPCOM)

12. IncTpyMeHTH, 00/1aJHAHHSA TA MPOrpaMHe 3a0e3MeYeHHs, BUKOPUCTAHHS SIKHX Mepeadadae
HAaBYAJbHA JHCHHUILIIHA ,,BHIma MmaTemMaTuka”

Ne HalimenyBaHHs Howmep Temun

1. | Texuiuyne 3a0e3reueHHs: MYJIbTUMEAINHUN MPOEKTOP, MPOCKIIHHUNA 1-18
eKpaH, HOYTOYK, MePCOHAIbHI KOMIT FOTePH

2. | IIporpamue 3a6e3neuenrss OC Windows 1-18

3. | Komynikamiiine nporpamue 3ade3nedenns (Internet Explorer, Opera, 1-18
Google Chrome, Firefox, Viber, Telegram, Signal)

4. | Tncrpymentn Microsoft Office (Word; Excel; Power Point, Mathcad) 1-18

5. | Komynikariiiine nporpamue 3abe3nedenns (Zoom, Google Meet) mns 1-18
MIPOBEJICHHS 3aHATh Y PEKUMI OH-JIAHH (32 HEOOXITHOCTI)

6. | Komynikamiiina HaBuanbHa tiargopma (Moodle) s opranizamii 1-18
JMCTAHIIMHOTO HaBYaHHS (32 HEOOX1JHOCTI)
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