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Poboua mnporpaMa CKJajeHa Ha OCHOBI OCBiTHBLO-IPO(ECIiinol  TpOrpamMu MroT.
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CTPYKTYPA POBOYOI [TPOTPAMU HABYAJIbHOT JIUCLUTIJITHA

1. Onuc guciuniiny ,,Buiiia MmaremaTuka’

»BUILLIA MATEMATHUKA”

Jucrumiina —
Buma maremaruka

l"amy3s 3HaHb, CICHIATBHICTS,

CTYIIiHb BHIIO1 OCBITH

XapakTepucTuKa
HaBYaJIbHOIL
JNIUCLUATUIIHA

Kinbkicts kpenutie ECTS: 9

l"any3b 3HaHb

17 ,,Enekrponika, aBTOMaTH3aIlis Ta

Craryc AUCIUIUTIHE OJIOK
000B’SI3KOBUX JUCLIMILIIH,

€JICKTPOHHI ITUKJI

KOMYHIKarii” npodeciiHOol MiArOTOBKH
MoBa HaBYaHHS
VYkpaiHcbKa

KinbkicTs 3anikoBux MoayiiB — 10 CrerianbHICTD Pix miaroToBku:
175 ,,IndpopmaniitHo-BuMiproBaibHi | /lenna — 1

TEeXHOJIOT11” 3aouna — 1 CemecTp:

Henna —1, 2

3aoyna — 1, 2

KinbKicTh 3MiCTOBHX MOJYJiB — 4

Cryminb BUIIOI OCBITH — OaKaiaBp

Jlexuii:

Henna — 60 roz.
3aouHa — 16 rop.
[TpakTUuHi 3aHATTS:
Henna — 60 rog.
3aouHa — 8 rog.

3arajgpHa KUJIBKICTh TOIMH:
Jenna popma HaByaHHs — 270
3aouna opma HaBuaHHs — 270

CamocriiiHa pobora:
Henna — 129 rog.
3aounHa — 246 rop.
Tpeninr — 16 rox.
InnuBinyansHa pobora
— S rog.

TwxHeBUX rOIuH:
Jlenna ¢popma HaBUaHHS
1 cemectp — 10 rogx., 2
ceMecTp — 8 TO/I., 3 HUX
ayIUTOPHUX — 4 TOx.

Bun M1JICYMKOBOT'O
KOHTPOJIIO — €K3aMEH

2. Merta 1 3aBIaHHs JUCHUILIIHY ,,Buina MaTemaTuka”

2.1. Mera BUBUEHHS TUCHUILIIHH.

Merta BUKJIaJaHHS TUCHUIUTIHY MOJIATAE Y PO3BUTKY JIOTIYHOIO 1 aJTOPUTMIYHOTO MUCJIEHHS, B
OJIepKaHHI CTYJEHTaMH TEOPETUYHUX 3HAHb 1 MPAKTUYHUX HABUKIB 3 OBOJIOAIHHS Ta BUKOPHUCTAHHS
OCHOBHUMH METOJAaMH JIOCIIIKEHHSI 1 pO3B’sI3yBaHHS MaTeMaTUYHUX 3a/a4, a TakoX Yy (OpMyBaHHI

0a30B01 MAaTEMATHYHO]I ITIATOTOBKH JJIg BIAMOBIIHUX CHELIaTIbHAX JUCIIUILIIH.

[IporpaMa Ta TeMaTHYHHI TUTAaH HaMpaBJieHI HAa TIMOOKE Ta IPYHTOBHE BUBYCHHS OCHOB BHIIOL
MaTeMaTuku. L[ nucruIutiHa BiJHOCHUTHCS 10 3arallbHOOCBITHIX (DyHAaMEHTaIbHUX AWUCHUILTIH, SIKi
dbopMytoTh cBITOMIISI MaOyTHIX (axiBuiB 3 1H(GOpMaUIHHUX Ta KOMII IOTEPHO-IHTEIPOBAHUX

TEXHOJIOTIH.

BuBueHHs Kypcy nependayae HasBHICTh CUCTEMATHYHUX 3HAHb, IIIECIIPSAMOBAaHOI poOOTH Hax
BHBYCHHSIM MATEMAaTHYHOI JIITEpaTypHu, aKTUBHOI POOOTH HA JIEKIAX 1 MPAKTHYHUX 3aHATTAX,
CaMOCTIHHOT poOOTH Ta BUKOHAHHS 1HAWBIAyaIbHUX 3aBIaHb.




2.2.3aBIaHHsa BUBYEHHS IUCIIMIUIIHU.

TonoBHMM 3aBJaHHSIM JTUCHMIUTIHM ,,Bumia MaTtematuka” € BHBUCHHS 3arajbHUX
3aKOHOMIPHOCTEH Ta 3B’S3KYy MDK pI3HHMH BeJIMYMHAMM 1 iX 3aCTOCYBaHHS B KOHKPETHHX
JIOCHIIKEHHAX.

B pesynbrari BUBUEHHS KypCy ,,Buia maremaruka’” CTyJAeHTH OBUHHI 3HATH:

—OCHOBHI IMOHATTS 1 O3HAYEHHS TEOpii MaTPHIh 1 BU3HAYHHUKIB; OCHOBHI METOJIM PO3B’sI3yBaHHS
CHCTEM JIHIWHUX pIBHSHB, METOAW 3HAXOKEHHS BJIACHUX YHMCEN 1 BIACHUX BEKTOPIB JIIHIHHHUX
OTepaTopiB; pi3HI BUAM PIBHSHb NPsIMOi Ha IUIOIIMHI, TUIONIMHU Ta MPSMOi B MPOCTOPi, JIHIA Ta
IIOBEPXOHb JPYroro MopsaKy;

—TOHATTS TPAHUI[ YUCIIOBOI MOCTITOBHOCTI Ta (YHKILIi, TOHATTS MOXiTHUX 1 AudepeHianiB
GbyHKIIH OAHIET 3MIHHOI; CXE€My ITOBHOTO JOCTIIKCHHS (DYHKIl; MOHSATTS YACTUHHUX IMOXITHHX 1
MOBHUX JUdepeHIfianiB GyHKid 6araTbox 3MiHHUX.

Merta npoBeieHHS JIEKLIH MOJsArae y TOMY, LI00 O3HAWOMUTH CTYAEHTIB 13 OCHOBHUMHU
NIUTaHHSAMU Kypcy ,,Buia maremaruka’.

3aB/1aHHs POBeICHHSA JEKIiH 0JIATaE y:

—BUKJIAJICHHI CTY/ICHTaM y BIAMOBIAHOCTI 3 MPOrpaMor0 Ta poOOYMM IJIAHOM OCHOBHHX NHUTAaHb
Kypcy ,,Buiia marematuka”;

—c(opMyBaHHI y CTYJEHTIB LIUTICHOI CUCTEMHU TEOPETUUHUX 3HAHb 3 KypCy ,,Buia maremaTuka”.

OCHOBHUM 3aBJaHHSIM NPOBEIEHHS MPAKTUYHUX 3aHATH € TIMOOKE 3aCBOEHHS Ta 3aKPIIUICHHS
TEOPETUYHHUX 3HaHb, OTPUMAHMX Ha JeKuisx. [IpoBeleHHS NpPaKTUYHMX 3aHATH Iependadae
BUPOOJICHHS Y CTY/ICHTIB HABHUKIB PO3B’I3yBaHHS 3a/1a4, 3 OJAJILIIIMM BUKOPHCTAHHIM HAOyTHX 3HAHb.

2.3. HailiMeHyBaHHSI Ta ONKMC KOMIIETeHTHOCTEH, (OpMYyBaHHS KOTpUX 3a0e3Meuye BUBUCHHS
IUCUMILIIHY ,,Buina Mmatematnka’:

—(K16) 3naTHiCTP BUKOPUCTOBYBATH Cy4YacHI IHKEHEPHI Ta MaTEeMaTHYHI AKETH [T CTBOPEHHS
MOJIeNIel TIPUITAJIB 1 CUCTEM BUMIPIOBAHb;

—(K17) 3naTHicTh 3aCTOCOBYBATH CTaHIAPTHI METOIM PO3PAXyHKY IIPU KOHCTPYIOBaHHI MOJTYJIIB,
JIeTasei Ta By3JIiB 3aC001B BUMIPIOBAILHOT TEXHIKHU Ta X 00YHMCIIOBATFHUX KOMIIOHEHT 1 MOJTYJIIB.

3MiCT BMiHHS, 110 3a0€3MevyeThCsl BUILEONUCAHUMU KOMIETEHTHOCTSIMHM, — OCBOEHHS CYyTI Ta
BUPOOJICHHS] HABUKIB BUKOPUCTAHHS OCHOBHHX METO/IiB BUIIOT MATEMATHKH.

2.4. IlepenyMoBH /1711 BUBYEHHSI IUCLUILTIHHY ,,Builia MmaTrematuka’.

ba3oBi 3HaHHS Ta BMIHHS 13 aIreOpu Ta MOYaTKiB aHAJI3y, TEOMETPIi.

2.5. [IporpamMHi pe3yaibTaTH HABYAHHS.

B pe3ynbrati BUBUEHHS TUCIMILIIHM ,,Buiia MaTemMaTika” CTy/I€HT TOBHHEH:

—(ITP02) 3HaTH 1 pO3yMITH OCHOBHI MOHSTTS METPOJIOTI, TEOPii BUMipIOBaHb, MATEMaTUYHOT'O Ta
KOMIT IOTEPHOT'O MOJIETIIOBAHHS, Cy4acHl METOIU OOpOOKH Ta OLIIHIOBAHHS TOYHOCTI BUMIPIOBAIbHOIO
eKCTIIEpUMEHTY;

—(ITP13) 3HaTu Ta BMITH 3aCTOCOBYBATH Cy4acH1 1H(GOpMaIiiiH1 TEXHOJIOTI] 17151 BUPILIEHHS 3a1a4
B cepi MeTpoJIorii Ta iHpopMaLiiHO-BUMIPIOBAIHOI TEXHIKU

3. Ilporpama aucuuiiiHu ,,Buma matemaruka” 3MiCTOBHIA

Moxayns 1. JliniiiHa Ta BeKTOpHA anredpa.

Tewma 1. Matpwurii Ta aii HaJg HUMH.

[Tonstrst mpo marpuuto. Bunn marpuns. Onepanii Haa MaTpuisiMU Ta iX BiacTuBocTi. OOepHeHa
MaTpHId Ta 11 3HaXOJUKEHHs. PaHr MaTpulli Ta HOro 3HaXOXKEHHS.

Tema 2. EnemenTH Teopii BU3BHAUHUKIB.

BusHayHukM Ipyroro i TpeThOro MOpSAAKIB Ta iX BIACTMBOCTI. MiHOpH Ta anreOpaidHi JOMOBHEHHS.
Poskiian BU3HaUHMKA 3a €JIeMEeHTaMu psijika ado cToBmIls. [IOHATTS PO BUSHAYHUKY BUIIMX MOPSAKIB.
Metoau o0UMCIeHHS BU3HAYHUKIB.

Tema 3. Cucremu JiHIHHUX PIBHSHB.

3aranpHUNl  BUTJISA  CUCTEMM JIiHIHHMX —aireOpaiuHux piBHAHb. OCHOBHI O3HAuY€HHS.
Po3B’si3yBaHHs cucTeM JiHIWHHMX piBHSIHB 3a ¢dopmymnamu Kpamepa. MaTpuuHmii 3ammuc CHCTEMH
JHIMHUX piBHAHB. PO3B’A3yBaHHS MaTpUYHUX PIBHSHB 1 JIHIHHUX CHCTEM 3a JIOTIOMOT0I0 OOEpHEHOT
Matpuili. Enemenrtapui neperBopenHs. Kpurepiii cymMiCHOCTI CHCTEMHU JiHIMHHMX PIBHAHB. Teopema



Kponekepa-Kanemni. Po3B'si3yBanHs cucTeM NiHIHHUX piBHAHb MeTojnoM [aycca. Po3B’s3yBaHHA
CUCTEM JIIHIHHUX PIBHAHDb MeTOI0M JKopaaHa. CTpyKTypa 3arajibHOT0 po3B’SA3KY OJHOPITHOT CUCTEMH
TiHIMHUX piBHSAHB. PyHAaMEHTaIbHA CUCTEMA PO3B’3KiB OHOPITHOI CUCTEMH JIHIMHUX PIBHSIHB.

Tema 4. Bexropu 1 miHiiHi nii 3 HuMu. CucremMu koopauHat. Bektopu B cucTeMi KOOpAMHAT.
JliniifHa 3anexHicTh BeKTOPiB. [loain Bipi3ka y 1aHOMY BiHOIIIEHHI.

CkanspHi 1 BekTOpHI BennunHH. JIiHIiHI 111 3 BekTopamu. Po3kian Bekropa 3a 6azucom. [Ipoekiris
BEKTOpa Ha BiCh Ta ii BIAacTUBOCTI. IIpsMOKyTHa JekapToBa cucTeMa KOOPAWHAT Ha IUIOMIMHI Ta Y
npoctopi. [lepeTBopeHHs NPSAMOKYTHOI CHUCTEMM KoopAuHAaT Ha IuiomuHi. IlonsipHa cucrema
koopauHat. [lwmiHgpuuna ta cdepuyHa cucteMu KoopauHat. JIiHiiHA 3aleXHICTH BEKTOPIB Ha
IJIOIIMHI 1 B TpocTopi. basuc Ha momuHi 1 B mpocTopi. Bektopu B cuctemi koopauHat. Koopaunaru,
JIOBKMHA 1 HaNpsIMHI KOCUHYCH BekTopa. JIiHiiiHI omepamii HaJl BEKTOpaMH y KOOPAWHATHIN (Gopmi.
PiBHiCTb 1 KOTiHEapHICTh BeKTOpPiB. [Toain Bifpi3ka y JaHOMY BiTHOIICHHI.

Tema 5. Ckansipauii 100yTOK BeKTOpiB. BekTopHi mpoctopu. BekTopHuii Ta Mimanuii 100yTKu
BEKTODIB.

Ckanspauii 100yTOK JIBOX BEKTOpPiB, WOTO BIACTUBOCTI Ta T€OMETPUYHHUU 3MicT. BupaxeHHs
CKJIIPHOTO JJOOYTKY uepe3 KoopauHaTH BeKTopiB. KocuHyc KyTa MiXx ABOMa BeKTopamu. BekropHuit
IOOYTOK JBOX BEKTOpiB, HOTO BIACTHBOCTI Ta TeoMeTpuyHHid 3MicT. KoopanHaTHe BUpaXXeHHS
BEKTOPHOTO JOOYTKY. YMOBa KOJIHEApHOCTI JBOX BEKTOpiB. Mimmanuii 10OYTOK BEKTOpiB, HOTO
BJIACTUBOCTI Ta TreoMeTpu4yHMH 3MmicT. KoopauHaTHe BUpaXKEHHS MilIAaHOrO JOO0YyTKY. YMOBa
KOMILIAHAPHOCTI TPHOX BEKTOPIB.

Tema 6. baraToBUMipHI IPOCTOPH, JTiHIKHHI ONEPAaTOPH, KBaPATUIHI (POPMH.

N-BUMIpHUN BEKTOpHUII mpocTip. EBKkiiaiB mpocTip. BumipHicTs 1 6a3uc BEKTOPHOTO IPOCTOPY.
3B'130Kk Mk 6azucamu. JIiHiitHI omepaTopu Ta iX MaTpuili. BiacHi uncia Ta BiacHi BEKTOPH JiHIMHUX
OIIepaTopiB, X BIACTHBOCTI. 3HAXOKEHHI BIACHUX YHCEN Ta BIACHUX BEKTOPIB JIHIHHUX OIEpaTopiB.
Marpuis oneparopa B 6a3uci 3 Bi1acHuX BekTopiB. KBagpaTuuni ¢popmu Ta ix marpuis. IleperBopenns
MaTpHIll KBaJPaTUIHOI (OPMH IPU TEPEXO0/Ii 0 HOBOTO Oa3mcy. 3BeIeHHs KBaJApPaTUIHOI GOpMH 10
KaHOHIYHOT'O BUJLY.

3MiCTOBHI MOy b 2. AHAJIITUYHA FE€OMETPis.

Tewma 7. [IpsimMa iHis HA TJIOMIKHI.

[TonsTTst Mpo miHIT Ha MIOLIMHI Ta iXHI piBHSAHHS. Pi3HI BUAM piBHSAHB NPSIMOi Ha IUIOIIMHI.
3aranpHe piBHAHHS OpsAMoi Ta Horo nociimkeHHs. Kyt Mixk 1BoMa npsMUMH. Y MOBH NapajieabHOCTI Ta
MEPIEeHIUKYJISIPHOCTI JBOX MpsAMUX. BiicTaHb BiJ TOUKH 10 MPSAMO].

Tewma 8. JIinii gpyroro nopsiaxy.

[TonarTs minii npyroro mopsaky Ta ii piBHsAHHA. Eminc ta ioro piBHsHHsA. ['imep6ona Ta ii
piBHsaHH. [Tapabona Ta ii piBHsHHA. [lonsipHe piBHAHHS enirnca, rinepooiau Ta napadosu.
JlociskeHHs pIBHSHB IPYroro MOpsIKy.

Tewma 9. [Inomuna Ta mpsiMa B MpocTopi.

IToHATTS PO MOBEPXHI 1 JIiHIT B IPOCTOpI Ta iXHi piBHAHHS. 3arajibHe PiBHSIHHS IJIOIIMHU Ta HOTO
JOCHIKeHHs. PIBHAHHS TUIOIIMHY, IO MPOXOJIUTHh 4epe3 Tpu TOukdu. KyT MK JBOMa IIIONIMHAMH.
YMOBH napanenbHOCTI Ta NePIEeHANKYISIPHOCTI ABOX IIOMKH. [lepeTH Tprox miomuH. Bijncrans Big
TOYKU JI0 TUIOMMHHU. Pi3HI BUAM PiBHSAHB MpsAMOi B MpOCTOpi. 3aranbHe piBHAHHA mpsmoi. Kyt mix
JBOMA MPSIMAMH. YMOBH MapajelbHOCTI Ta MePHeHIUKYISIPHOCTI IBOX MpsAMux. KyT Mix mpsiMoro Ta
IUTOIIMHO0. YMOBH NapalieIbHOCTI Ta NMEPNEeHAUKYISIPHOCT] MPSAMOT Ta MJIOIIMHU.

Tema 10. [ToBepxHi APYroro MOpsaKY.

[TonarTs npo moBepxHi apyroro nopsaky. Luninapuuni noBepxHi. Koniuni moepxHi. Jleski
MOBEPXHI JPYroro TOPSJAKY: €NINCOil, OIHOMOPOKHUHHHUKN TinepOosoi, IBOMOPOKHUHHHMA
rinepOomnoin, enintuyHuii napadonoin. JocmiakeHHs piBHSIHb TOBEPXOHB APYTOTO MOPSIIIKY.

3microBuii Mostyib 3. KomrutekcHi uncina. Enemenrtapi ¢yHkiii.

I'panunui nocnigoBHocTi Ta ¢pyHkuii. HemepepBHICTS.

Tewma 11. JliticHi uncna. EnemenTapai ¢yHKITii.

JiticHi uncna. Moaynb aiiicHoro uncna. Oyakuii ogniel 3MinHO1. CriocoOu 3aBaaHHs GYHKITIN.
[TapHi, HemapHi, MepioguyYHi, MOHOTOHHI, 00epHeHi ¢pyHkuii. EnemenrtapHi ¢pyHkuii Ta ix rpadiku.



Tema 12. KommiekcHi uuncna.

KommekcHi yucna. Onepartii HaJ KOMIUIEKCHUMH YiciamMu. AnreOpaidHa, TPUrOHOMETpUYHA Ta
noka3HuKoBi hopmu ix 3anucy. Popmyna Myaspa. KopeHi i3 KOMIIJIEKCHUX YUCel.

Tema 13. I'panuns nociioBHOCTI.

YacTkoBO Ta JIIHIMHO BIOPSAKOBaHI MPOCTOPH. Mexi MHOXWH. O3HaueHHSI MOCTiA0BHOCTI. OKiI
Toukd. ['panmusg mocnigoBHOCTI. BnactuBoCTi 301KHUX MOCHiZOBHOCTEH. ['paHWIT MOHOTOHHOI
nociinoBHocTi. Yncno e. IlinmocainoBHocti. Teopema Bonbunano-Beiepmrpacca. BepxHs 1 HUKHA
rpaHuii nociigoBHocTi. @yHaaMeHTanbHi mocaigoBHocTi. Kpurepiit Korri 301KHOCTI OCTiZ0BHOCTI.

Tema 14. I'pannusg ¢yskuii B Touni. HenepepBHicTs.

I'pannyni Toukn MuoxuHH. ['panuns ¢ynkiii B Touni 3a Ko 1 3a ['eitne. BnactuBocti rpanuii
¢bynkuii B touni. [lepma 1 gpyra Baxuusi rpanuii. OnnoOiuH1 rpaHuii. IcHyBanHs rpanuii GyHKIii B
toui. HeckiHueHHO Mauti 1 HecKiHueHHO BenuKi GyHKIiT npu xOa. Bigromenns “0” 1 “0”, BiqHOMICHHS
exBiBajeHTHOCTI. HenepepBHicTh GyHKIIiT B TOUIll. ETeMeHTapH1 BIaCTUBOCTI HEMepEepBHUX (DYHKIIIM.
HenepepBHicth enementapuux ¢yHkuid. Po3puBu  ¢yskmiii. Knacudikariss ToO4ok po3puBy.
BrnacTtuBocti hyHKIIIN, HEMepepBHUX Ha BIAPI3KY.

3mictoBuit Mmonynb 4. JludepenuiaabHe yucieHHs QyHKIINH o/1HI€T Ta 0araTboX 3MiHHHX.

Tema 15 /ludepenmiansae yncneHas QyHKIIH OHIET 3MIHHOI.

HenepepsHicth Ta qudepenmiiioBHicTs. [IpaBuna obuucnenns moxiguux. [loxinHa Big ckianeHoi Ta
obepuenoi Qynkuii. [ToxinHi Bix ocHOBHHX enemeHTapHUX QyHkmii. [loximna ¢ynkuii, 3amanoi
napametrpuuHo. [ludepenuiroBanHs HesBHO 3amaHoi ¢yHkuii. Jlorapudmiune audepeHiiroBaHHS.
HudepenuiiioBanicts. udepenmian. Kpurepiii mudepenmiiioBanocti. ['eomerpuunuii  3mict
nudepeHiiiana, Horo BIaCTUBOCTI Ta 3aCTOCYBAaHHSA JI0 HAOIMKEHUX O0UYHMCIICHb.

[MoxiaHi Ta qudepeHITiaay BUIIX TOPSIIKIB.

Tema 16. 3acrocyBanHs Tu(epEeHIIIATEHOTO YUCICHHS IO JOCIIKeHHS (DYHKITIH.

Teopema ®epma. Teopemu Posns ta Jlarpanxka. Teopema Komri. Po3kpuTTsi HeBU3HaUeHOCTEH.
ITpaBuno Jlomitans. @opmyna Teiinopa. MoHoToHHICTh ¢QyHKLIi. JIOKanbHUN eKcTpeMyM (YHKIII.
Haii6inb1e 1 HaliMeH1e 3Ha4eHHs! QyHKIIT. OMyKIIiCTh 1 BTHYTICTh KpUBUX. ACUMITOTH KpuBOi. Cxema
nociipkeHHs GyHKLIi Ta moOyaoBa ii rpadika.

Tema 17. I'panuist, HerepepBHiCTh, YACTUHHI MOX1/1HI Ta MOBHUM Audepenian GyHKIiT 6araTbox
3MIHHUX.

O3zHaueHHs QyHkuii 6aratbox 3MiHHHUX. OKUI TOYKHM y OaraToBUMIpHOMY mpoctopi. I'panuns
¢ynkuii 6ararbox 3MiHHUX. [10/1B1iHI 1 MOBTOPHI IpanuLi. HenepepBHicTh GyHKIIIT 6araTboX 3MIHHHX.
BrnacTtuBocTi HenepepBHUX (YHKIIIM HAa KOMIakTax. YacTUHHI MOX1JHI MEPIIOTO Ta BUIUX MOPSAIKIB.
HudepenuiiioBricts Qynkuii. [loBuit audepenuian. Judepenuianu Bummx nopsaaxis. [loxigHa
cknaneHoi ¢pynkiii. [loBHa moxiana. [HBapianTHICTE (popMuU MOBHOTO AudEpeHITiana.
HudepenuiroBanns HesiBHOT GyHKIi. [ToxXi/1Ha 32 HAPSAMOM 1 TpaIi€HT .

Tema 18. 3acTocyBaHHs YaCTUHHHUX MOX1THUX. EkcTpeMym QyHKIIT 1BOX 3MIHHUX.

JloTMuHa IUIOIIMHA Ta HOpMalb 0 MOBEpXHi. 3aCTOCYBaHHS IMOBHOro audepeHuiaty a0
HabmmxeHnx oOuucineHb. @opmyna Teinopa ans ¢GyHKHIT 1BOX 3MIHHMX. JIOKanbHI eKcTpeMyMu
¢byHKkuii ABOX 3MIHHUX. YMOBHMH ekcTpemyM. Merox MHOxHMKIB Jlarpamxka. HaiiGuieme Ta
HaiiMeHI1e 3Ha4eHHs QYHKIII{ Ha KOMITAKTi.

4. CTpyKTypa 3aJ1iKOBOTO KpEAUTY 3 AUCIHILIIHY ,,Buiia MatemaTuka’”
Henna dhbopma HaBYaHHS

KinepkicTs roguu

Jlexuii | IlpakTuuni CPC IPC | Tpeninar | KontposbHi

3aHATTA 3axX011
3microBuid Moayas 1. JliHiiiHa Ta BekTOpHA anredpa
Tema 1. MaTpurii Ta aii Hax HUMH 2 2 6 [Toroune

OIMUTYBaHHA




Tewma 2. EnemenTu Teopii 2 2 7 [ToToune
BHU3HAUYHUKIB ONUTYBaHHS
Tema 3. Cucremu JTiHIHHUX 6 8 14 [Totoune
piBHSHB ONMTYBaHHS
Tema 4. Bekropu 1 miHilHI mii 3 2 2 6 [Totoune
Humu.  CucTteMH  KOOpAMHAT. ONUTYBaHHS
Bektopu B cucTemi KOOpIUHAT.
JlinifiHa 3aNeXHICTh BEKTOPIB.
[Tomin Bigpi3ka y  JAaHHOMY
BIJIHOIIIEHH]
Tema 5. Ckamapuuii a00yTOK 2 2 6 [ToToune
BEeKTOpiB. BekTopHi mpoctopu. ONUTYBaHHS
BekTopHuii Ta MimmaHuii 100yTKU
BEKTOPIB
Tewma 6. bararoBuMipHi MpoCTOpH, 4 2 7 [Toroune
JHIAHI omepaTopH, KBaJpaTUYHI OTMUTYBAHHS
dbopmu
1 4
3MicTOBHIA MOTYJTb 2. AHATITUYHA TE€OMETPIs
Tewma 7. [Ipsima JTiHISL HA TUTOIIHHI 2 2 8 [Toroune
OTHUTYBaHHS
Tewma 8. Jlinii gpyroro nopsaxky 4 4 10 IToroune
| 4 ONUTYBAHHS
Tema 9. [InouuHa Ta npsima B 4 4 10 [Toroune
pocTopi ONUTYBAaHHS
Tema 10.  IloBepxHi 2 2 8 IToroune
JPyroro NOpsiaAKy OTUTYBaHHS
3microBuii Montynb 3. KommuiekcHi uncna. Enemenrtapui ¢ynkuii. I'panui
nociiioBHOCTI Ta ¢pyHkuii. HenepepBHICTH
Tema 1. HiticHi yucna.| 2 2 4 IToroune
EnemenTapsni ¢pyHkiii ONUTYBAaHHS
Tema 12. KomnuiekcHi uncna 2 2 4 [Toroune
1 4 ONUTYBAaHHS
Tema 13. I'panuns nocmiioBHOCTI 4 2 4 IToroune
OTUTYBaHHS
Tema 14. I'panuis pyHKIIIl B 6 6 7 [Toroune
touri. HemepepBHicTh ONUTYBAaHHS

3micToBuit Moayis 4. ludepentiianbue YuciaeHHs QyHKIINA OAHIET Ta OaraThb0X 3MIHHUX

Tema 15. Audepenuianbue 4 4 6 2 4 [Totoune
quCcIeHHs QYHKILINA oHi€T 3MIHHOT ONMTYBaHHS
Tema 16. 3acrocyBaHHs 6 6 8 IToroune
JTuQepeHIiaTbHOTO YUCIEHHS J10 OTIUTYBAHHS
JOCIIJKeHHS (PYHKIIN
Tema 17. I'panuns, HenepepBHICTb, | 2 4 6 IToroune
YaCTHUHHI ITOX1IHI Ta ITOBHUI OMUTYBaHHS

mudepennian GyHKIii 6araTbox
3MIHHUX




Tema 18. 3acTocyBaHHs yacTUHHUX | 4 4 8 MOTOYHE
noxigaux. Excrpemym ¢yHKIii OTIUTYBaHHS
0araThb0X 3MIHHUX
Pazom 60 60 129 5 16
3aouHO-AMCTaHIlIIHA (hopMa HABYAHHS
KinpkicTs rogun
Jlexuii |IIpakTuuni CPC I[PC | KonrtpombHi
3aHSTTS 3ax0/11

3mictoBuii Moayib 1. JliHiliHA Ta BeKTOpHA anredpa

Tema 1. Matpuui Ta aii HaJ HUMU 10 — —

Tewma 2. EnemenTu Teopii 2 1 16 — —

BU3HAYHUKIB

Tema 3. Cucremu ) 1 22 — —
JTHIAHUX PIBHSHB

Tema 4. Bekropu 1 miniliHI gii 3 10 — —

Humu.  CucremMu  KOOpAMHAT.
BexTopu B cucremi KOOpIMHAT.
JlinifiHa 3aleXHICTh BEKTOPIB.
[Momin  Bimpi3ka y  JaHOMY
BITHOIIIEHH]

Tema 5. Cxamsapauii 100yTOK 1 1 10
BEKTOpiB. BekTopHi mpocTopu.
Bekrophuii Ta mimanuii 100yTku

BEKTOpIB
Tema 6. bararoBumipHi npocTopH, 14 — —
JiHIMHI omepaTopu, KBaapaTH4HI
bopmu
3MiCTOBUN MOAYJb 2. AHAJIITHYHA T€OMETPIs
Tema 7. IlpsimMa niHis Ha MIIOLIUHI 12 — —
Tema 8. JIinii gpyroro nopsaxky 16 — —
Tewma 9. [1nomuHa Ta npsima B 18 — —
pocTopi
Tema 10.  IloBepxHi 10 — —
JPYTOTO HOPAIKY 3 1
3mictoBuii Moayinb 3. KommnekcHi uncna. Enemenrapni ¢pyukuii. I'panuii
nociigoBHOCTI Ta pyHKLIi. HenepepBHIiCTh
Tema 1. HiticHi 4yucia. 5 - -
EnemenTapi pyHkuii 1
Tema 12. KommuiekcHi uncna 7 - —
Tema 13. I'panuis mocmioBHOCTI 1 7 — —
Tema 14. I'panunus ¢yHKIii B ! 7 — —

toulli. HenepepBHicTh

3micToBui Moayib 4. ludepeniiiaabue YMCIeHAS QYHKIINA OAHIET Ta OaraThb0X 3MIHHUX

Tema 15. ludepenmiansue 1 14
yucIeHHS QYHKIIA OHI€eT 3MIHHOT 2




Tema 16. 3acTocyBaHHs 2 24 - -
nudepeHIiaTbHOTO YUCIICHHS 10
JOCIIJKeHHS (yHKLIN

Tema 17. I'panuns, HeiepepBHICTD, 1 20 — —
YaCTHUHHI ITOX1IHI Ta ITOBHUI
mudepennian GyHKIii 6araTbox
3MIHHHX

Tema 18. 3acrocyBaHHsI YaCTUHHUX | 2 1 24 — —
noxigaux. Excrpemym ¢yHKIii
06araThb0X 3MIHHUX

Pazom 16 8 246 — —

5. TemaTuka MPakKTUYHKUX 3aHATH 3 TUCIUIUIIHU AUCIUILTIHY ,,Buiia MaTemaTuka’.

I cemectp [IpakTrune
3aHATTA Nel-2.

Tema: Matpumi Ta aii Ha HUMH. Bu3HauHHUKY, iX BIIACTUBOCTI Ta 004YnCIieHHs Mera:
HaBuutucss  BuKOHyBaTtu il HaJ  MaTpuisMH 1 00YMCIIOBAaTH BU3HAUUKUY,
BUKOPHUCTOBYIOUYH 1X BJIACTUBOCTI.

ITuTanHs A5 0GrOBOPEHHS:
1. Marpurii Ta ix Buau. 2. JlomaBaHHs 1 BiIHIMAHHS MaTPHUIlb, MHOKCHHS MaTPHIIl HA YUCJIO.
3. MHOeHHs MaTpuLlb. 4. BU3HaUHUKN APYrOro MOPSIIKY, iX BIACTHBOCTI Ta OOUMCIICHHS.
5. O0uHcneHHs BU3HAYHUKIB 32 TEOPEMOIO po3kiany. 6. OOUNCIeHHS] BU3SHAYHHUKIB BUILOTO MOPSAKY.
ITpaxTuune 3anarTs Ne3-4.
Tema: MatpuuHuil MeTOJ] po3B’sI3yBaHHS CUCTEM JIiHINMHUX piBHsAHB. MeTtoa Kpamepa
PO3B’sI3yBaHHS CHCTEM JiHINHUX piBHAHb. Meron ["ayca ta XKopaana po3B’si3yBaHHs
CHCTEM JIiHIHHUX PIBHAHB
Mera: HaBunTucs 3HaXOAUTH PO3B’A3KH CHCTEM JIIHIKHUX PIBHSHb MAaTPUUYHUM METOJIOM, METOJOM
Kpamepa, metogom ["ayca i metogom JXKopnana.
[TuTanHs A5 0GrOBOPEHHS:
1. 3HaxomxeHHs oOepHeHOT MaTpuli. 2. 3HaXOJKEHHS pO3B’A3KY CHCTEMH JIHIHHUX PpIBHSAHb
MaTpuuHuM MeTosioM. 3. Cyte Merony Kpamepa. 4. Cucrema piBHSIHb Ma€ €IUHUIN PO3B’SI30K, HE MAE
PO3B’A3KY, Mae 6e31i4 po3B’a3kiB. 5. [Ipsmuii 1 3BopoTHuit xif ['ayca. 6. Cyts MeTony XKopaana.
7. Cuctema piBHSIHb Ma€ €IMHUN pO3B’S30K, HE Ma€ po3B’sI3Ky, Mae 0e3mid po3B’sa3KiB. [IpakTuune
3aHATTA Ne5-6.
Tema: Po3B’s13yBaHHs cCHCTEM JIHIMHUX OAHOPITHUX PIBHAHB. 3HAXOJKEHHS (yHIaMEHTAIbHOT
HOPMOBAHOI CHCTEMH PO3B’sI3KiB. JlOCTIHKEHHSI CUCTEM Ha CYMICHICTh
Merta: HapuuTHcs po3B’sI3yBaTH OJHOPIJHI CUCTEMH pIBHSHb, 3HAXOAUTH (yHIAMEHTAIbHY
HOPMOBAHY CHUCTEMY PO3B’SI3KiB, IOCII)KYBAaTH HA CYMICHICTh OJTHOPITHY CUCTEMY PiBHSAHB. [IuTaHHs
111 OOTOBOPEHHS:
1. Po3B’s3yBaHHS CHCTEM JIHIMHUX OJHOPITHUX pIBHSAHb. 2. 3HAXO/PKeHHS (yHIaMEHTaIbHOI
HOPMOBaHOi CHUCTEMH pO3B’s3KiB. 3. 3HAXO/UKEHHS paHry Marpuui. JlochmikeHHs Ha CYMICHICTb
CUCTEM 3a JoroMororo Teopemu Kponekkepa-Karmenmi.
[Ipaktnune 3ansrrsa Ne7-8.
Tema: Bektopu Ta nii 3 HuMu. ['eometrpuuni 1o0yTKH BeKTOpiB. Binctans Mix
nBoma Toukamu. [Toain Bigpizka y JaHOMY BiJHOIIEHH]
Mera: HaBuuTucsi BUKOHYBATH [ii HaJ BEKTOpaMH, 3HAXOIUTH CKAIAPHUN, BEKTOPHHUM Ta MiIlIaHUHA
TOOYTKH BEKTOPIB.
IIuTanHs A1 0OGrOBOPEHHS:



1. [ii nan Bekropamu. 2. CkaisipHuil 100yTOK BEKTOpIB Ta HOro BIACTUBOCTI. 3. BekTopHMii 100yTOK
BEKTOPIB Ta HOTO BIAacTUBOCTI. 4. Mimanuit 1o0OyTOK BEKTOPIB Ta HOro BIACTUBOCTI. 5. BigcTanb Mik
nBoMa Toukamu. 6. [Toain Bigpizka y JaHOMY BiJHOIIEHH] HA TUIOIIKHI Ta B IPOCTOPI.
[IpakTrune 3aHaTTs Ne§-9.
Tewma: BiiacHi 3HaueHHS Ta BIACHI BEKTOPH JIIHIHHOTO orepaTopa
Merta: HaBunTHCs IepeTBOPIOBATH KBAAPaTU4HI (POPMHU 10 KAHOHIYHOTO BUTIISAY Ta 3HAXOAUTH
BJIACHI BEKTOPH Ta BJIACHI 3HAUEHHS JiHIIHUX onepaTopiB. [TuTanus A 0OrOBOpEHHS:
1. KBagpatuuHi ¢popMH Ta iX EpEeTBOPEHHS 10 KAHOHIYHOIO BUY. 2. 3HAXOAKEHHsI BIACHUX 3HAUY€Hb
TMiHIAHUX omepaTopiB. 3. 3HAXOKEHHS BIACHUX BEKTOPIB OTMIEPATOPIB.
ITpakTrune 3anarts NelO.
Tewma: [Ipsima Ha mIOMUHI
Mera: HaBuuTHcs ckiagaTy pi3HI PIBHSHHSA NPsAMOi, MEPEXOJUTH BiJ] OJHOTO PIBHSHHSA MPSAMOI J10
iHIIOTO, Ta iX OymyBaTH.
ITuTanHs A7 0OGrOBOPEHHS:
1. Pi3Hi BuaM piBHAHB NPSAMOI HA TUIOUIHMHI. 2. 3aranbHe piBHAHHS npsiMoi. KyT Mix JBOMA NpSIMUMHU.
YMOBH napasienbHOCTI Ta NePHEeHANKYISIPHOCTI IBOX MPsAMUX. 3. PIBHAHHS 3 KyTOBHM KOE(iI[i€EHTOM.
Kyr mix nBOoMa mpsMuMH. YMOBH MapajielIbHOCTI Ta MEPIEHAMKYISIPHOCTI ABOX mpsmux. [Tydox
npsMux. 4. Bigcrane Bijg TOUKHU 10 NPSIMOI.
[IpakTuune 3ansrrsa Nel1-12.
Tema: Kpusi n1pyroro nopsaxy
Merta: HaBunTrcs ckinajatv piBHSHHS KPUBUX JIiHIN, CIIPOILIYBAaTH PIBHSHHS Ta OyAyBaTH KpHBI JiHIT
APYroro MOPSAKY.
[Tutanns nus 0OroBOpEeHHS:
1. 3Haxo/DKEHHS I[IEHTpa Ta pajiyca Kojia 3a 3arajbHuUM piBHAHHAM. 2. [loOynoBa i BU3HAYCHHS
eKCLEHTpUCUTETa, POKYCIB, AUPEKTPUC 32 KAHOHIYHUM PiBHAHHAM edinca. 3. [loOynoBa 1 BU3HaYEHHS
eKCIICHTPUCUTETA, (DOKYCIB, TUPEKTpPHC 3a KAHOHIYHMM pIiBHSAHHAM rinepOonu. 4. IloOymoma i
BU3HAYEHHS €KCLIEHTPUCUTETA, (POKYCIB, IUPEKTPUC 3a KAHOHIYHUM PIBHAHHAM edninca. 5. [To6ynosa 1
BHU3HAuUEHHS (OKyca 1 JUPEKTPUCH 3a KAHOHIYHUM PIBHSAHHAM napadonu. 6. CopoIieHHs JiHii Apyroro
MOPSI/IKY.
IIpaktnune 3anarrsa Nel3-15.
Tema: IIpsima i mommHa y npoctopi. B3aemue po3MitieHHs npsMof i
IUIOUIMHM Y TipocTopi. [ToBepxH1 Apyroro nopsaky
Mera: HaBuuTHCs CKialaTH pi3HI PIBHSHHS NMPSIMHUX Y MPOCTOpPi, BU3HAYATH B3AaEMHE PO3MIILIEHHS
MPSIMUX 1 TUTOUTUH y TIPOCTOPI.
[TuTanHs A5 0GrOBOPEHHS:
1. Buau piBHSHB MIomMHU y npocTopi. 2. KyT Mk ABOMa IUIOIIMHAMU. YMOBH IMapalieIbHOCTI Ta
NEepPIeHAUKYIIPHOCTI ABOX IutomuH. 3. [lepeTuH Tpbox miomuH. BifcTaHb BiJl TOYKH 10 IUIOIIMHU.
4. Pi3H1 BuaM piBHSAHB NpPSIMOi B IpocTopl. 3arajibHe piBHAHHSA Npsamoi. [lydok mimomun. 5. Kyt Mixk
JIBOMA MPSIMUMHU. YMOBH MapajeIbHOCTI Ta MEPIEeHAUKYISIPHOCTI ABOX mpaAMux. 6. Ky Mixk npsimoro
Ta TUIOIIMHOIO. YMOBHU NapajielbHOCTI Ta MePHEeHANKYIIPHOCTI NpsIMOi Ta MmiomuHu. 7. COpoIieHHs
PIBHSHB TOBEPXOHb JIPYTOTO MOPSIKY.
IT cemectp
ITpakTiune 3anarTs Nel.
Tema: JlificHi uncna. EnemenTtapHi GpyHkii
Merta: HaBuuTucs po3B’si3yBaTH HEPIBHOCTI, 1110 MICTATh HEBIJIOMI MiJ 3HAKOM MOJYJIs KJIacu(piKyBaTU
¢byHK1ii, 3HaXOAUTH 1X 00JIaCTh BU3HAYCHHS 1 OyyBatH iX rpadiku. [lutanus nis oOroBopeHHs:
1. Monyne nmificHoro yucna. HepiBHOCTI, 10 MICATH HEBiAOMI mia 3HaAKoM Moxayis. 2. O6macte
BU3HavyeHHs ¢yHkuii. 3. [TapHi, HenapHi, nepioAnyHi, MOHOTOHHI QyHKIIT. 4. O6epHeHi QyHKIIII.
5. Ilo6ynoBa rpadikiB eeMeHTapHUX (YHKIIH.
[IpakTrune 3aHATTS Ne2.
Tema: KommiekcHi uucna



Mera: HaBuutucs mnpeacTaBisTH KOMIUIEKCHI 4Wcia y pi3HHUX (opmax, BUKOHYBATH il Haj
KOMIIEKCHUMH YHCIIAMH.
ITuTanHs A8 0OOGrOBOPEHHS:
1. AnrebpaiuHa, TPMrOHOMETPUYHA Ta MOKa3HUKOBI (pOpMHU 3amucy KoMIUIeKCHUX uucen. 2. Jlii Haj
KoMIUIeKcHUMHE yrciaamu. 3. @opmyna Myaspa. 4. KopeHi i3 KOMIUIEKCHUX YHCEIL.
[IpakTuune 3ansrrsa Ne3.
Tema: I'panuns mociimoBHOCTI MerTa:
HaBunTHCs 3HaXOIUTH IPaHMILIl TOCTIIOBHOCTEH.
ITuTanHs A7 0OGrOBOPEHHS:
1. OGurCIIeHHsI TPAHMIII MTOCTIAOBHOCTI. 2. 301KHI Ta po301kHi mocigoBHocTi. 3. HeckiHueHHO Maui Ta
HECKiHYE€HHO BEJIHKI MOCIiT0BHOCTI. 4. MOHOTOHHI MTOCIiAOBHOCTI.
[IpakTrune 3auatTs Ne4-6.
Tema: I'panuns ¢pynkuii. HenepepBHicTh QyHKIIIT
Mera: HaBuuTucs oOumcitoBaTH TpaHWIl (DYHKIIH, BUKOPHUCTOBYIOYHM, 30KpeMa, IMepury i Apyry
Ba)KJIMBI T'PaHMULIl, BCTAHOBIIIOBATH XapaKTep TOUOK po3puBy. IIuTanHs a1 06GroBopeHHs:
1. Po3kpuTTS pi3HUX HEBU3HAYEHOCTEH Mpu o04KcIeHH] rpanuib GyHkuii. 2. [lepima i npyra BaxIiuBi
rpanumi. 3. HeckiHueHHO Malli Ta HeCKIHYEHHO BenuKi (yHKii. 4. BCTAaHOBIGHHS XapaKkTepy TOYOK
po3puBY QYHKIII.
[IpakTuune 3ansrra Ne7-9.
Tema: Iudepenuianbue unciaeHHs QyHKIIH OAHI€T 3MIHHOT
Mera: HaBumtucs obumcmioBaTé moximHi ta audepenmianu aias (yHKLOIA 3alaHUX SBHO, HESBHO,
napaMeTpUYHO, 3HaXOAUTH MOX1IH1 BUIUX NopsaKiB. [TuTaHHs a1 0GroBopeHHs:
1. IMoximaa cymu noOyTky i wactku QyHkuii. 2. [Toximna ckmamuoi ¢ynkmii. 3. Ioxigna ¢yHKmii,
3aJIaHO1 TapaMEeTPUYHO 1 3a1aHol HessBHO. 4. Jlorapudmiune audepeHiiitoBadHs. 5. PIBHIHHS TOTHYHOT
i Hopmani. 6. udepenmian ¢yskiii. 3HaX0oKeHHS HAOIMKEHOTO 3HAa4YeHHS (yHKIII B TouIi. 7.
OO0uucIeHHs MOX1THUX BUILOTO MOPSIJIKY.
IIpakTnune 3anarra Nel0-12.
Tema: 3acTocyBaHHs AU]eEpeHIIaIbHOI0 YUCIEHHS 10 JOCIIKeHHs QyHKLii Mera:
HaBuuTucs BukopucToByBatu npasuiio Jlomirans ans oOYMCIEHHS TpaHULlb QYHKIIIH,
JOCHIKYBaTH (DYHKIIIFO Ha €KCTPEMYM 1 3aCTOCOBYBATH PE3y/IbTaTH TOCIIIKEHb 10 MOOYJ0BU
ecki3y rpagika QyHKIii.
[Tutanns ns 0OTOBOPEHHS:
1. Po3kpuTTsi HeBU3HaueHOCTeW 3a Jomomoror mpasuia Jlomitansa. 2. 3HaXOJUKEHHS TOUYOK
eKkcTpeMyMy. 3. 3HaXO/)KEHHS HallOUIbIIOro 1 HaliMEeHIIOro 3Ha4eHHs (DyHKLIT Ha BIAPI3KY.
4. BruyTicTh Ta OMyKJIICTh Ipadika GyHKii. 5. 3HaXOAKEHHS TOYOK MEPEruHy. 6. ACUMITOTH.
7. JocmimkenHs 1 mooynosa rpadika GyHKIii.
IIpaktnune 3anarrsa Nel3-14.
Tema: I'panunis, HemepepBHICTh, YACTHHHI NOX1/IH1 Ta MOBHUHU AudepeHiian
¢byHKIIT 6araTb0X 3MIHHUX
Mera: Hapuntucs 3Haxonutu 00y1acTi Bu3Ha4YeHHs (DYHKIM IBOX 3MIHHUX, YACTHHHI MTOX1TH1, MIITaH1
MOX1JH1 IPYroro MOPSJIKY, MOX1AHI 3a HANIPSIMKOM, rpaaieHT. [IuTanHs 111 0OroBOpeHHs:
1. 3Haxo/KeHHs] 00JacTl BU3HAUEHHS, JIHIN PIBHSA Ta NMOBEPXOHb PIiBHS (QYHKIINA. 2. 3HAXOMKEHHS
YaCTUHHHUX TMOXIJHUX MEpUIOro MOpsAKYy 1 moBHOro audepenuiana. 3. 3HAXOPKEHHS YaCTUHHHUX
MOXITHUX APYTroro MOpsAKY, MIMIAHUX MOXIAHUX Ta AudepeHuiana Apyroro nopsaaxky. 4. PiBHSHHS
JOTUYHOI IJIOMIMHU 1 HOpMaJi J0 TOBEPXHI y Touli. 5. 3aCTOCYBaHHS MOBHOTO JuQepeHIiana 10
HaOmkeHnx obuncnens. 6. [Toxigna 3a HampsimoM. 7. ['pafieHT.
[IpaxkTnune 3ansaTTs Nel4-15.

Tema: 3acTocyBaHHS YaCTHHHUX MOXiAHMX. ExcTpemyMm ¢yHkuii 6aratbox 3MiHHHUX Mera:
HaBunTtrcs nocniakyBaTd Ha €KCTpeMyM (YHKIIT BOX 1 TPbOX 3MIHHHX, 3HAXOJIUTH HaWOUIbIIE 1
HalMEHIIIe 3HAYCHHs (PYHKIIIT Ha KOMITaKTI.

IIuTanHs A1 0OGrOBOPEHHS:



1. MocnimkeHHs Ha eKCTpeMyM (GYHKLIT ABOX 3MIHHUX. 2. JIOCTiIKEHHS Ha eKCTpeMyM (QYHKIIT TPhOX
3MiHHUX. 3. Meroa MHOXHHMKIB Jlarpanka. 4. 3HaX0KEHHSI HAaWMEHIIIOTO 1 HAMOUTBIIIOTO 3HAYCHHS
¢byHKLIT IBOX 1 TPHOX 3MIHHUX B OOMEKEHil 3aMKHEH1i 00JIacTi.

6. CamocriitHa poboTta

Jlist ycminmHOTO BUBYEHHS 1 3aCBOEHHS TUCIUILIIHU ,,Builla Maremaruka” CTYyIEHTH TOBHUHHI
BOJIOJIITH 3HAYHUM OOCsATOM iH(OpMAaIlii, 3Ha4Hy YaCTUHY SKOI BOHH OTPUMYIOTh 1 ONPAIbOBYIOTh
HUIIXOM caMocCTiiHO1 poboTu. CaMocTiiiHa poOOTa MosArae B ONpallOBaHHI HABYAIBHOI 1 HAYKOBOI
(axoBoi JriTepaTypH 3a TAKOK TEMaTHKOIO:

Ne
TEMU

Temaruka camMocCTiitHOT poOoTH

1.

Jii nag matpunsimu. OGepHeHa MaTpuIls Ta 11 3Haxo/KeHHs. Panr maTtpuiii Ta iioro
3HAXOKEHHS.

Bu3HaUYHUKH IPYroro i TPEThOro MOPSIKIB Ta X BIACTUBOCTI. BU3HAYHHMKYN BUIIMX MOPSIKIB
Ta 1X BJIacTUBOCTI. MeTonu 0O04YMCIIeHHs] BU3SHAYHUKIB.

Po3p’s3yBanHs cucteM JiHIMHMX piBHAHB 3a (opmynamu Kpamepa. Matpuunuii 3amuc
CHCTEMH JIIHIHHUX PIBHSHB Ta i1 po3B’si3yBaHHA. PO3B'I3yBaHHS CHCTEM JIIHIHHUX PiBHSIHD
metonoM ['aycca. Po3B’s3yBaHHs cucTeM JIiHIHHUX piBHSHBb MeToqoM JKopmana. Kpurepiit
CYMICHOCTI CHCTEMH JiHIHHUX pIBHSHb. PO3B’S3yBaHHS OJIHOPIAHOI CHUCTEMH JIiHIHHUX
PiBHSHB.

[ToHsATTS BekTOpiB Ta JiHIMHI omepamii Hax HuUMHU. [Ipoekiis BekTopa Ha Bich. Po3kian
BEKTOpA Ha CKJIAJIOBI MO ocAx KoopauHart. JliHiiiHa 3anexHicTh BekTopiB. [loain Bimpizka y
JTAHOMY B1JHOIICHHI.

CkansipHuii 10OYTOK JIBOX BEKTOPIB Ta Horo BiactuBocTi. Kyt Mixk BekTopamu. BekTopHuit
NOOYTOK JIBOX BEKTOpPIB Ta HOro BiacTUBOCTI. MimaHuii JO0OYTOK BEKTOPIB Ta HOTO
BJIACTHUBOCTI.

BracHi uncna Ta BiacHi BEKTOPH JIHIMHUX ONEpaTopiB Ta iX 3HaxokeHHs. KBaapaTuuHi
dopmH Ta iX IEepEeTBOPEHHS 10 KAHOHIYHOTO BUITY.

Pi3H1 BUu piBHSAHB NPsAMOi Ha IUIOMIMHI. 3arajibHe PIBHAHHSA NPSAMOI Ta HOTO AOCHIIKEHHS.
Kyt Mk 1BoMa mpsMUMH. YMOBH MapajiebHOCTI Ta MEPHEHAUKYISIPHOCTI JBOX MPAMHUX.
Biacrans Bijg TOUKH 10 TIPSIMOA.

Eninc. I'imep6ouna. [TapaGona. CripolieHHs piBHSHB JIIHIN APYrOro MOpsJIKy.

3aranpHe PIBHSHHS IUIONIMHUA Ta WOTO AOCTIKEHHS. PIBHSHHS IJIOMIMHM, IO TPOXOJIUTH
yepe3 Tpu Touku. Kyr MDK [ABOMa [IJOIIMHAMU. YMOBHM MapajelbHOCTI Ta
NEePIEeHIUKYIAPHOCTI IBOX IIomuH. [lepeTuH Tpbox miomuH. Bifctanp Big TOYKH 110
IoMMHYU. Pi3HI BUJIU pIBHSHB NpsIMOi B IpocTopl. 3araigbHe piBHAHHA HpsiMoi. Kyt mixk
JIBOMa IpPSIMUMH. YMOBH NapajesibHOCTI Ta MEPHEHAUKYISPHOCTI ABOX mpsMux. Kyt mix
MPSIMOIO Ta MJIOIIKMHOK. Y MOBH MapajielbHOCTI Ta MePHEeHANKYIIPHOCTI MPSAMO] Ta TUIOIIKHU.

10.

[Muninapuyani nosepxHi. KoniyHi nmoBepxHi. Jleski moBepxHi Apyroro nopsjaky. CrpolieHHs
PIBHSIHb TOBEPXOHb JPYTOro HOPSIKY.

11.

CnocoOu 3anannsa ¢ynkuiil. Knacudikanis enementapaux ¢GyHkuid. BrnactuBocti GyHKIIiH.
[TobynoBa ememeHntapuux ¢yHkiid. [loOymoBa (yHKIIN 3a ITOMOMOTOI0 €leMEHTapHHUX
HEPETBOPEHb.

12.

Onepaui'l‘ Haa KOMIINICKCHUMHA YUCJIaMHU.

13.

O3HaueHHS TMOCHIIOBHOCTI Ta apudmernyHi naii Haxg HUMHA. O3HAUYeHHS TpaHUI
IIOCIIAOBHOCTI. HeCKIHUEHHO MaJjil Ta HECKIHUYEHHO BEJIMKI BEIMYMHU Ta 3B 30K MK HUMHU.
BractuBocTi HECKIHUEHHO MauX BeanduH. OCHOBHI TEOPEMH MPO TPAHUIIl TTOCIITOBHOCTEH.




14. |Osnauenns rpanuui ¢yskmii. OgHocTOpoHHI TpaHuili. OCHOBHI TEOpeMH PO TPaHMIIL.
[epmra i apyra BaxnuBi rpanutli. IlopiBHSIHHA HeCKiHYeHHO Manux ¢yHKUiHA. ExBiBaneHTHI
HEeCKiHUYeHHO Mali ¢pyHKLii. PO3KpUTTS neskux HeBU3HaueHocTell. HenepepBHicTh QyHKIIIT B
tourii. Touku po3puBy. [lii Hax HenepepBHUMHU QYyHKUIsIMU. HenepepBHICTh eeMEeHTapHUX
¢ynkuiid. BnactuBocTi QpyHKIIIH, HENEpEepPBHUX HA BiAPI3KY.

15. |O3naveHHs moXimHOI, 11 MexaHIYHWH, (DI3UYHUN Ta reoMeTpudHHi 3MicT. OTHOCTOPOHHI
noxiaHi. HemepepBHicTh Ta nudepenmiiioBHicTs. [Toxinna cknanenoi Gpynkiii. ['inepOomivni
¢dbynakuii Tta ixHi nmoximni. Iloximua oGepuenoi ¢ynkiii. JudepeHimiroBanHs 0O0CpHEHHX
TpuronoMeTpuyHuX (pynkiii. [loxigHa ¢yHKIii, 3a1aH01 MapaMeTPUIHO.

JudepenuiroBanns HesiBHO 3afaHoi ¢yHkuii. Jlorapudmiune mudepenmiroBanns. [loxinna
MOKA3HUKOBO-CTETIEHEBOT (PYHKIIII.

16. |O3nauenHs pgudepeHIiaga, HOro TEOMETPUYHUN Ta MexaHIYHWUH 3MicT. BractuBocrti
nudepenmiana. [aBapianTHICTE Gopmu audepeHiiana. 3actocyBaHHS audepeHiiaga B
HaOmmwkeHnx obunciaeHHsx. [loxigai Ta qudepeniiany Bummx nopsakis. Teopema depma.
Teopemu Pomns ta Jlarpamxka. Teopema Komri. Po3kputrs HeBM3HaueHoctel. IIpaBuio
Jlomitans. ®opmyna Teitnopa. MonotonHicte (yHkiii. JIokanpHul eKcTpeMyM (QYyHKIII.
HaiiOinbme 1 HaiimeHmie 3HaueHHs (QyHKUIl. ONyKIICTh 1 BIHYTICTh KPUBUX. ACHUMIITOTH
kpuBoi. Cxema gociimkeHHs GyHKIIIT Ta modyaosa ii rpadika.

17. |O3nauenHs ¢ynkuii Oaratbox 3MmiHHMX. ['panmus ¢QyHkmii 06aratboX 3MIHHHX.
HenepepBHicTh QyHKIIIT 6araThox 3MiHHUX. YaCTHHHI MOX1IHI IEPIIOTO Ta BUIIKMX IMOPSIIKIB.
HudepenmiiioBricts ¢ynkuii. [loBamii nudepenmian. AudepeHmiany BUIIUX HOPSAKIB.
[Toximna ckmagenoi ¢ynkuii. I[loBHa mnoxigHa. IaBapianTHiCTE (OpMH  MTOBHOTO
mudepenniana. JudepenuiroBanus HesiBHOT PyHKIIIT.

18. |[JoTuyHa IUIONIMHA Ta HOPMaJIb 10 MOoBepxHi. ['eomeTpuunmii 3mict audepenitiana GyHkiii
nBox 3MmiHHMX. Dopmyna Teinopa mist ¢yHkuii nBox 3miHHHX. JIOKanmbHI eKCTpeMyMH
¢bynkuii ABox 3MiHHMX. HaiiOiib1e Ta HaliMeHIIe 3HaueHHs PYHKLIi. Y MOBHHI €KCTPEMYM.
Metoa mHOHUKIB Jlarpanka.

Kpim TOro KOXXHOMY CTYACHTY MPOMOHYETHCSI CAMOCTIHHO BUKOHATH KOMITJICKCHE 3aBJIaHHS,
sIK€ OXOIUTIOE YC1 OCHOBHI TEMH JUCLMIUTIHM ,,Buiia maremaTnka”. MeTol0 BUKOHaHHS KOMIUIEKCHOT'O
3aB/IaHHS € OBOJIOJIIHHA HaBUYKaMH 3aCTOCYBAHHSI METOJIB BUIIOI MaTeMAaTHUKH MpPH PO3B’SA3yBaHHI
3ajad. KoxkeH 3 MyHKTIB KOMIUIEKCHOTO 3aBAaHHs OLIHIOEThCA 3a 100-0abHOIO MIKANO0, a TaKOXK
BHU3HAUYAETHCS MIICYMKOBA OLIIHKA (SIK cepe/iHs apu(pMETHUHA 3 TPOMIKHHUX OILIIHOK).

3aBaaHHA Ui BUKOHAHHS CaMOCTIHHOT poOOTH

I cemectp: 1. Bukonaru naii Hag marpuusiMu. 2. OOYMCIMTH BU3HAYHHUK TPETHOTO 1 BHILOTO
nopsaky. 3. Po3p’a3atu cucteMmy piBHSIHb MeToioM Kpamepa Ta matpuuHuM mMetonoM. 4. Po3p’s3atu
cucteMy piBHIHBb MeToZioM ["aycca 1 Kopnana ["aycca. 5. [locninutu cuctemy Ha CyMICHICTB. 6. 3HaTH
BJIACHI 3HAUEHHs Ta BEKTOPH MaTpHIli oneparopa. 7. BukonaTtu aii HaJ BEKTOpaMu, 3HAHUTH TOBXUHU
BKa3aHUX BEKTOPIB. 8. OOUMCINUTH TUIONLY TPUKYTHUKA 3a JOTIOMOTOI0 BEKTOPHOTO J0OYTKY 1 00’ eM
HipaMiJy 3a JOIMOMOT'0I0 MIIlIaHOTO J00YTKY BEKTOpiB. 9. 3HaliTH BCi BKa3aHi €JIEMEHTH B TPUKYTHHUKY
y mpoctopi. 10. 3HaliTH BCl BKa3aHi €JIEMEHTH B MipaMiai y TpOCTOpi.

I cemectp: 1. O6uncnuty BKazani rpaHuii GyHKIid. 2. OOYNCINTYU MOXIIHI CKIAACHUX QYHKIIIH,
BUKOPUCTOBYIOUM MpaBuia JudepeHuitoBands. 3. BuxopucroByroun mnpasuio Jlomitans, 3HaiTH
BKazaHl rpanuii. 4. 3HailTu ekcTpeMyM (QYHKIII Ta HalOUIblIe 1 HaliMeHIle 3HadyeHHs (QyHKUii Ha
BiZpi3Ky. 5. IIpoBectu moBHe nociimkeHHs ¢GyHKUii Ta modyaysaru ii rpadik. 6. 3HaiTH yacTUHHI
MOXiaHI 1 MOBHUM nudepeHmian GyHKIIT ABOX 3MIHHMX. 7. 3HAWTH MOXIiAHI 1 MOBHI AudepeHiaan
APYroro MopsAAaKy (GyHKUii IBOX 3MiHHUX. 8. 3HAWTH MOXiJHY CKJaJeHOi Ta HesSBHOI (QYHKIIN JBOX
3MIHHUX. 9. 3HalTH MOXiJHY B 33JJaHOMY HamNpsAMKY Ta IpadieHT ¢yHKUii [BOX 3MiHHHX. 10.3HalTH
eKCTpeMyM (YHKIIII 1BOX 3MIHHUX a00 YMOBHHMH eKCTpeMyM (YyHKIIi ABOX 3MiHHUX. 7. TpeHiHr 3
IMCLUIUTIHY ,,Buma maremaruka” [1opsiok mpoBeeHHs TPEHIHTY:

1. BerynHa dacThHA TIPOBOJIUTHCS 3 METOK O3HAMOMIIEHHS CTYJIEHTIB 3 TEMOIO TPEHIHTOBOTO
3apnaHHs. 2. OpraHizamiifHa yacTHHA MOJISTAa€e Y CTBOPEHHI poO0YOro HACTPOIO Y KOJIEKTHUBI CTYCHTIB,



BHU3HAUEHHI MMPABUJI TPEHIHTOBOTO 3aHATTS. 3. [IpakTH4HA YacTHHA IPOBOAUTHCS MIISTXOM BUKOHAHHS
3aBAaHb (BapiaHTH 3aBlaHb BigoOpaxkeHi y Moodle). 4. [linBeneHHs miICyMKiB.
OOroBopeHHs pe3yabTaTiB BUKOHAHHS 3aBJaHb, 0OMiH TyMKaMH 3 IPOOJIeMaTUKU TPEHIHTY.

3aBnaHHs AJi TPEHIHTY:

I cemectp: 1. Po3B’s3atm HEOMHOPIAHY CHCTEMY JIHIMHUX piBHAHb MeToaamu Kpamepa,
MatpuyHuM, [aycca 1 XXopnana-I'aycca. 2. BusHauuTu B3aeMHE PO3MIIICHHS MPSMOi 1 TUIONIUHU Y
npocTopi. 3. 3BeCTH 10 KAHOHIYHOT'O BUTJISAY PIBHSAHHS KpUBOI a00 MOBEPXHI 1 HOOYAyBaTH ii.

IT cemectp: 1. Po3kputy HeBH3HAYEHICTh NIPH OOYKCIICHH] rpaHulll. 2. Jocmigutu QyHKIio Ta
noOynysaru 1i rpadik. 3. locniautu Ha ekeTpeMyM (pyHKIIiF0 ABOX 3MiHHUX. 8. MeToau HaBuYaHHS

VY HaBUYATBHOMY IPOIIEC] 3aCTOCOBYIOTHCS: JIEKIIIi, MPAKTUYHI Ta IHAUBIAYaTbHI 3aHATTS,

KOHCYJIbTAIlll, METO/I ONTUTYBAHHS, TECTYBaHHS, BUKOHAHHS 3aBJaHb JIJIsl CAMOCTIiiHOT poboTu. 9.

3aco06u OI[IHIOBAHHSA Ta METOAH JIEMOHCTPYBAHHSI PE3yJIbTAaTIB HABYAHHS

VY mporeci BUBYEHHS AUCLUILIIHY ,,BuIilla MareMaTika” BUKOPUCTOBYIOTHCSI HACTYIIHI 3aCO0H Ta
METOJIM IEMOHCTPYBAHHS pPE3yJIbTaTiB HABUYAHHA: MOTOYHE TECTYBAHHS Ta OMUTYBAHHS; IiJICYMKOBE
TECTYBaHHS 110 KOXXKHOMY 3MICTOBOMY MOJTYJIIO; OI[IHFOBaHHS 3aB/IaHb TPEHIHTY Ta CAMOCTIHHOT pOOOTH;
MMCEMOBUH €K3aMeH.

10. TTomniTHKa OLIHIOBAHHS

[TomiTika wOM0 NeMaliHIB 1 TepeckiamaanHs. JlJis BUKOHAHHS I1HAMBIIyaJIbHHX 3aBIaHb 1
MIPOBEJICHHS! KOHTPOJBHUX 3aXOJIIB BCTAHOBIIIOIOTHCS KOHKpeTHI TepMiHu. [lepecknananus MoayniB
BiOyBaeThCs 3 JO3BOJY JUpEKLii (akyabTeTy Ta HASBHOCTI TMOBAXHUX NPUYHMH (HAIPUKIAL,
JKapHSHUH).

[TomiTuka mOI0 akaaeMivyHOCTI M0OpoyecHOCTi. BUKOpPUCTaHHS IPYKOBAaHUX 1 €IEKTPOHHUX
mKepen iHdopMartii mix yac KOHTPOIBHUX 3aX0/IiB Ta €K3aMEeHiB 3a00pOHEHO.

[TonmiTuka moA0 BiABiAyBaHHA. BifBigyBaHHS 3aHATH € 000B’SI3KOBUM. 3a 00’ €KTUBHHUX MPUYHH
(HampuKIad, KapaHTHH, BOEHHHWH CTaH, XBOpo0a, 3aKOpIOHHE CTa)XyBaHHS) HAaBUAHHSI MOXKeE
Bi/I0yBaTHCs B OH-JIaliH (pOpMi 32 MOTOPKEHHSAM 13 KEPIBHUKOM KYPCY 3 103BOTY IUPEKIi (haKyIbTeTy.

11. Kpurepii, popMu NOTOUHOr0 Ta MiJICYMKOBOTI'O KOHTPOJIIO

[TincymkoBuii 6an (3a 100-6anpHO MIKaIO0) 3 AUCIUILTIHH ,,BuIlla MaTeMaTrka” BU3HAYA€THCA

SK CepeTHhO3BAKEHA BEITMUMHA, 3aJICKHO BiJ] MTUTOMOI Bark KOXKHOI CKJIaJJOBOT 3aJIIKOBOTO KPEAHTY:

1 cemectp
3anikoBuil Monynsb 1 3a1iKkoBH MOJTYJIb 2 3amikoBuii | 3amikoBuit | 3amikoBuil | Pazom
MOIyJb 3 | Momyns4 | MOXIyIb 5
(ex3ameH)
10% 10% 10% 10% 5% 15% 40% 100%
OnutyBanns| MoaynbsHa | OnutyBanus| MoaynpHa| Ominka 3a | OrriHka 3a TecToBi
I pobora 1 i poboTa 2 | BUKOHAHHsI| BUKOHAHHS | 3aBIaHHS
Yyac 3aHAT- — MaKc. Jac 3aHATTS - 3aBIIaHb 3aBJIaHb (10 TecTiB
T (TeMH 100 GamiB (Temu makc. 100 | migyac | camocTiiiHoi| Mo 2 Ganu
1-3), mMakc. 4-10), makc. oaniB TPEHIHTY —|  po6OTH — 3a TeCT) —
100 OaniB 100 GauiB makc. 100 | wmaxc. 100 makc. 20
OaiB OaiB abo
Teopernune
MUTaHHS —
Mmakc. 20
OaiB
3amaui (2
3aja4i) — 1o
30 GautiB,
Makc. 60
OaiB




2 cemecTp

3anikoBuii MOy b 1 3anikoBUil MOy 2 3amikoBwuii | 3amikoBuil | 3amikoBuil | Pasom
MOIyIb 3 | Momyib 4 MOZYJIb 5
(ex3ameH)
10% 10% 10% 10% 5% 15% 40% 100%
OnutyBanns | MoaynpHa | OnutyBanHs| MonyneHa| Oninka 3a | OrmiHka 3a TecroBi
iz pobora 1 iz poGora 2 | BUKOHAHHS| BHKOHAHHS | 3aBIAHHS
yac 3aHATTS | — MaKc. 9ac 3aHATTS | — pmakc. 3aBJIaHb 3aBJaHb (10 Tecris
(Temu 100 Gamis (Temu 100 6anis i 9aC | camoctiiinoi| mno 2 Ganu
11-14), 15-18), TPEHIHTY —| pPOOOTH — | 3a TecT) —
makc. 100 makc. 100 makc. 100 | maxkc. 100 makc. 20
OaiB OaiB OaiB Gaunis abo
Teopetuune
MMUTAHHS —
Makc. 20
OaiiB
3amaui (2
3a/1a4i) — 1o
30 Gaunis,
Makc. 60
OaiiB
IlIkana OoIiHIOBAHHS:
3a IIKajIo0x0 3a HaIlOHAILHOIO 3a mkanoro ECTS
VYHiBepcUTeTy LIKaJIOk0
90-100 Binminao A (BiIMIHHO)
85-89 Tobpe B (myxe nobpe)
75-84 C (mobpe)
65-74 . D (3amoB1716HO)
60-64 SanoBLIBHO E (moctaTHbO)
35-59 . FX (He3a10BUTEHO 3 MOXJIMBICTIO TOBTOPHOTO CKJIaJaHHS)
HezanosimsHO ;
1-34 F (He3anoBu1bHO 3 000B’SI3KOBUM TTOBTOPHUM KYPCOM)

12. TncTpyMeHTH, 00JIaJHAHHS Ta IPOrpaMHe 3a0e3MeUeHHS, BUKOPUCTAHHS SKHX Mepeadadae
HaBYaJbHA JUCIUINIIHA ,,Buiia MaTemMaTnka”

No HalimenyBanHs Howmep temn
1. | Texuiune 3a0e3ne4yeHHs: MyIbTUMEAINHUIN POEKTOP, MPOEKIIHHUI 1-18
€KpaH, HOYTOYK, IEPCOHAIbHI KOMIT I0TEpH
2. | Ilporpamue 3a6e3neyenns OC Windows  1-18
3. | Komynikaniiine nmporpamue 3a0esneueHHst (Internet Explorer, Opera,| 1-18 Google Chrome,
Firefox, Viber, Telegram, Signal)
4. | Inctpymentu Microsoft Office (Word; Excel; Power Point, Mathcad) -
5. | KomyHikariiiine nporpamue 3a0e3neueHHs (Zoom, Google Meet) s -
MIPOBEIAEHHS 3aHITh YV PEXKMMI OH-JIaiH (3a HEOOXITHOCTI)
6. | Komynikaniiina HaBuanbpHa miuatdopma (Moodle) nns opranizamii 1-18
JMCTAHIIIHOIO HABYAHHS (32 HEOOXITHOCTI)

PEKOMEHJIOBAHI JIKEPEJIA IHOOPMAIIII
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