MIHICTEPCTBO OCBITU I HAYKH YKPATHH
3axiaHoyKpaiHCbKUi HALIOHAJbHHH YHIBEPCHTET
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POBOYA IMPOI'PAMA

3 AHCUMILITHU
.BHma maremaruka”

Cryniub BHIIOT OCBiTH — Oakajiasp
I'any3b 3HaHb —

CneuianbHicTs —
OcsiTHbo-npodeciiina nporpama — ., TexHosorii iHTepHeTy pedeil”

Kadenpa ekoHoMiuHOT KiOepHeTHKH Ta iHPOPMATHKH

17 ,,EnekrpoHika, aBroMaTH3allis Ta e1eKTPOHHI KOMYHiKka1i+

175 ,,IndopmartiiiiHo-BUMIpIOBabHI TEXHOJIOTT

Ddopma Kype | Cemectp Jlekuii IpakTuuni IPC Tpeninr | CPC | Pasom | Banik | Ekzancu |
HaBUaHHS/ (ron) 3AHATTSI (roa) (rom) (cem) (cem) ‘
_axyaster | — (roa) _____,‘
Jenna 1 152 60 60 5 G 129 270 = ls 2
3aouna 1 1,2 16 8 — 246 270

Tepuoniab — 2024

2220 z:;/{é



Poboua TporpamMa CKIajgeHa Ha OCHOBI OCBITHBO-IIPO(QECIHNOL  MporpamMu THAro 1
GakaiaBpa ranysi 3uanb ranysi 3uanb 17 Enekrponika, aBroMatusaiis ta eNEKTPOHHI KOMYHiKall
cnemianbrocti 175 IHpopmaniiino-pumipiosaibhi  Texnonorii”, 3arsepikenoi Buewoio Panowo
3VHY. uporokos Ne 11 Bin 26.06.2024 p.

PoGouy nporpamy CKIanu:

A.¢.-m.1., podecop kadenpn EKI Jmutpo BOJIH
K.(b.-M.H., gonenT kadeapu EKI Ouera BO3HSIK
PoGoua mporpaMa 3aTeepiukeHa Ha 3acijanHi Kaeapu eKOHOMiuHOT KiOepHeTHKH Ta
inopmaruxu, nporokon Ne 4/ Bin 2§ 0F . 2024 p.
3asijyBay Kadepu
JL.€.H., mpodecop *ﬂ/‘? Jlecs BY SIK

/

PosriisiyTo  Ta  cxpaieHo rpynoio  3abesmevenis  cremianbuocTi . lndopmartiiino-
BHMipIoBabHi TexHonorii”, npotokoa Ne / Bin 30 . 0F . 2024 p.

T'osioea 1'3C -
K.T.H., JIOUEHT 4)/% Borgan MACJIN

I'apant OI1 o~
K.T.H., JIOLICHT 4 borjian MACJIMAK



CTPYKTYPA POBOYOI IPOI'PAMU HABYAJIbHOI JUCLHUILITHUA

»BUIIA MATEMATHUKA”

1. Onuc gucoumning ,, Buima martemaTuka”

Jucuumiina —
Buma maremaTtnka

["airy3p 3HaHB, CHIEIIATBHICTS,
CTYIIiHb BHIIOI OCBITH

XapakTepucTuKa
HABYAJILHOT IUCIUTUTIHA

Kinbkicts kpenutie ECTS: 9

l'any3b 3HaHb
17 ,EnexTpoHika, aBTOMATH3AIIis
Ta eJICKTPOHHI KOMYyHIKaIii”

Craryc AUCIUIUTIHA
0JI0OK 000B’SI3KOBHX
JUCIAIUTIH, IIHKJIT
npodeciiiHoT MATOTOBKH
MoBa HaBYaHHS

YKpaiHcbka
KinbkicTs 3anikoBux moayiis — 10 CremiajbHICTb Pix miaroroBku:
175 ,,Jndopmaniiino-BumMiproBanbHi |/Jenna — 1
TEXHOJIOTI” 3aouna —1
Cemectp:
Jlenna -1, 2
3aouna—1, 2
KinpkicTh 3MiCTOBUX MOJYIiB — 4 Cryninb BumIoi ocBitH — OakanaBp | Jlekmii:

Jlenna — 60 200.
3aouna — 16 200.
[IpakTuyHi 3aHATTS:
Jlenna — 60 200.
3aouna — 8 200.

3arajbHa KIJIbKICTh TOAUH:
Jlenna ¢popma HaBuaHHs — 270
3aouHa ¢opma HaBuaHHA — 270

CamocriitHa po6ora:
Jenna — 129 200.

3aouna — 246 200.
Tpenine — 16 200.
[nnuBinyansHa pobota —
5ron.

TwxkHEeBUX TOINH:

Jlenna ¢opma HaBUaHHS

1 cemectp — 10 roz.,

2 cemectp — 8 rog.,

3 HUX ayJUTOPHUX — 4 TOI.

Bun M1JICYMKOBOT'O
KOHTPOJIIO — €K3aMeH

2. MeTa i 3aB1aHHa JucHMILUIiHN ,,Buia maremaTuka”
2.1. MeTa BUBYECHHSA JUCIHUILIIHH.
Merta BUKJIaJaHHs AUCLUUILIIHYU MOJIATA€ Y PO3BUTKY JOTTYHOIO 1 AITOPUTMIYHOTO MUCJICHHS, B
OJIep’KaHHI CTYJEHTaMH TEOPETUYHUX 3HAHb 1 MPAKTUYHUX HABHUKIB 3 OBOJOJIHHS Ta BUKOPUCTAHHSI
OCHOBHUMH METOAAMHM JOCTIKEHHS 1 pO3B’sI3yBaHHS MaTeMaTHYHUX 3a/1ay, a TaKOXkK Y GOopMyBaHHI
0a30B0OI MAaTEMAaTHYHO]I ITIATOTOBKH JJIg BIAMOBIIHUX CHEIIAIBHAX AUCIIUAILIIH.
[Iporpama Ta TemMaTUYHHI IJIaH HAMpaBJieHI Ha TIMOOKE Ta TPYHTOBHE BUBUYCHHSI OCHOB BHIIOT
MaTeMaTHKu. Ll nucuuruiiHa BITHOCUTHCS 10 3arajbHOOCBITHIX ()yHIaMEHTAIBHUX JUCHUIUTIH, K1
¢dbopMy10Th CBITOTNIAA MaOyTHIX QaxiBUiB 3 1HQOpPMALIMHUX Ta KOMIT IOTEPHO-IHTETPOBAHUX

TEXHOJIOTIH.

BuBuenns kypcy nependadae HasBHICTh CUCTEMAaTHUYHUX 3HaHb, IIJIECIIPSIMOBAHOI pOOOTH HaL
BUBYCHHSM MAaTEMAaTHUYHOI JIITEpPaTypH, aKTUBHOI poOOTH HAa JIEKLIAX 1 MPAKTUYHUX 3aHATTIX,
CaMOCTIHHOT pOOOTH Ta BUKOHAHHS 1HAWBIAyalbHUX 3aBJaHb.

2.2. 3aBaaHHA BUBYCHHSA AUCIUILIIHM.

lonoBHMM 3aBHaHHSIM JAHCHUIUIIHM ,Buma wmaremartuka” €

BHUBYCHHA 3arajJJbHUX




3aKOHOMIPHOCTEH Ta 3B 3Ky MDK pI3HUMH BEJIMYMHAMH 1 iX 3aCTOCYBaHHS B KOHKPETHHUX
IIOCIIIKEHHAX.

B pesynbrati BUBUEHHS Kypcy ,,Buina maremaruka’ CTyJeHTH OBUHHI 3HATH:

—OCHOBHI TMOHATTS 1 03HAYEHHS TEOPii MaTPHUIlh 1 BA3HAYHUKIB; OCHOBHI METO/IH PO3B’I3YBaHHS
CHCTEM JIIHIHHUX pPIBHSAHb, METOJIM 3HAXO/KEHHS BIACHUX YHMCENl 1 BJIACHUX BEKTOPIB JIHIAHHX
OTepaTopiB; pi3HI BUAM PIBHSAHB MPSAMOi Ha IUIOUIWHI, IUIOIMIMHM Ta MPSAMOI B IPOCTOPi, JIHIN Ta
MOBEPXOHb JPYTOTO MOPAIKY;

—TIOHATTS TPAHMIII YMCIOBOI MOCIHIIOBHOCTI Ta (YYHKIII, MOHATTS MOXITHUX 1 AuQEpeHIiamB
GyHKIIH OHIET 3MIHHOT, CXeMy MOBHOT'O JOCHIKeHHS (DYHKI(IT; MOHATTS YACTHMHHUX TMOXITHHX 1
MOBHUX AudepeHItiatiB GyHKIii 6araTbox 3MIHHHUX.

Merta mpoBeACHHs JEKIii Mmoidrae y TOMy, 00 O3HAaHOMUTH CTYACHTIB i3 OCHOBHUMH
MUTaHHSAMU Kypcy ,,Buia matemaruka’.

3aBlaHHs MPOBEACHHS JICKLIN TOJISTaE y:

—BUKJIQJICHHI CTYJI€HTaM Yy BIJIOBIIHOCTI 3 IPOrpaMor0 Ta poOOUYMM IJIAHOM OCHOBHUX IMUTaHb
Kypcy ,,Buiia maremaTtuka’;

—chopMyBaHHI y CTYJEHTIB IUTICHOI CHCTEMH TEOPETHYHUX 3HaHb 3 Kypcy ,Buma
MareMaruka’.

OCHOBHHMM 3aBIaHHIM MPOBEACHHS MPAKTUYHHUX 3aHATH € INIMOOKE 3aCBOEHHS Ta 3aKPIMJICHHS
TEOPETUYHHUX 3HAHb, OTPHUMAHUX Ha JeKUifx. [IpoBejeHHS NPAKTUYHUX 3aHATH Iependadae
BUPOOJICHHS] y CTYJIEHTIB HaBUKIB PO3B’SA3yBaHHS 3ajay, 3 MOJAIBIIUM BHUKOPUCTAHHSAM HaOyTHX
3HaHb.

2.3. HaiiMeHyBaHHSl Ta ONHUC KOMIIETEHTHOCTell, () OPMYBaHHS KOTpHUX 3ale3nedye
BHBYEHHS AUCIHUILIIHY ,,Buia MmaTemaTuka”:

—(K16) 3maTHiCTh BUKOPHUCTOBYBATH CYYacHI iH)KCHEPHI Ta MATEMAaTUYHI IAKETH JUISI CTBOPEHHSI
MOJIeJIel TIPUITAJIIB 1 CUCTEM BUMIPIOBaHb;

—(K17) 3patHicTh 3aCTOCOBYBATH CTaHIAPTHI METOAM PO3PAXYHKY IPH KOHCTPYIOBaHHI
MOJYJIiB, JIeTaJieil Ta BY3JB 3aCO0IB BUMIPIOBAJIBHOI TEXHIKH Ta X OOUYMCIIOBAIILHMX KOMIIOHEHT 1
MOJIYJiB.

3MICT BMIHHS, 110 3a0€3MeUy€eThCsl BUIIEOMMCAHUMH KOMIIETEHTHOCTSIMU, — OCBOEHHS CYTI Ta
BUPOOJICHHS] HABUKIB BUKOPUCTAHHS OCHOBHUX METOJIIB BUIIIOI MAaTEMATHKH.

2.4. llepenymMoBHM /151 BUBYEHHS TUCIHUILTIHM ,,Buina matemaTuka”.

ba3oBi 3HaHHs Ta BMiHHSA 13 aNreOpH Ta MOYaTKiB aHai3y, T€OMETpii.

2.5. IIporpamHi pe3y1bTaTH HABYAHHS.

B pe3ynbrarti BUBUEHHS IUCIUILTIHY ,,BUIlla MaTeMaTuKa” CTy/I€HT ITOBHHEH:

—(ITP02) 3HATH i PO3yMITH OCHOBHI MOHSTTSI METPOJIOTII, TEOPil BUMIPIOBaHb, MATEMATHYHOTO
Ta KOMIT FOTEPHOTO MOJICIOBAHHS, Cy4YacHI MeToau OOpoOKM Ta OIIHIOBAaHHS TOYHOCTI
BHUMIPIOBAJILHOTO €KCIIEPUMEHTY;,

— (ITP04). BwmiTi BHUOMpATH, BUXOISYM 3 TEXHIYHOI 3ajadi, CTAHIAPTU30BAHUN METOJ
OILIIHIOBAaHHS Ta BUMIPIOBAJIHHOTO KOHTPOJIO XapaKTePHUX BIACTHBOCTEH MPOIYKIli Ta mapamerpiB
TEXHOJIOTTYHHX MPOIIECIB.

3. Iporpama gucumiutinu ,,Buina maremaTuka”

3microBuii MoayJs 1. JliniiiHa Ta BeKTOpPHA ajaredpa.

Tema 1. MaTpuui Ta aii Hax HUMU.
[Tonarts npo marpuiio. Buan matpuie. Omnepauii Haa MaTpuIsiMH Ta iX BiIacTuBocTi. OOepHEHa
MaTpHIls Ta ii 3HaXOPKeHHS. PaHT MaTpuIll Ta HOro 3HAXOHKCHHS.

Tema 2. EnemenTH Teopii BU3BHAYHUKIB.
BusHauHUKM Ipyroro i TpeTbOro MOPSIKIB Ta iX BIACTHUBOCTI. MiHOpH Ta anreOpaiuHi JOMOBHEHHS.
Po3knan BHM3HAYHMKA 3a €JIeMEHTaMu psjaka abo croBmus. [IOHATTS NpO BHU3HAYHMKM BHIUX
nopsiAKiB. MeToau 00YMCIICHHS] BU3HAYHUKIB.

Tema 3. Cucremu JiHIi{HUX PIBHAHb.

3araqbHUA BWUTJIS[ CHCTEMH JIHIMHMX —anreOpaiunux piBHAIHb. OCHOBHI O3HAYCHHS.
Po3B’s13yBaHHs cHCTeM JiHIHHUX pPiBHSIHb 3a (hopmynamu Kpamepa. MaTpuyHuii 3amuc CHUCTEMHU
JHIMHUX PiBHSAHB. PO3B’A3yBaHHSA MaTPUYHHUX PIBHSHB 1 JIHIHHUX CHCTEM 32 JOTIOMOTOI0 OOEpHEHOT
Mmatpuili. Enementapni neperBopenHs. Kputepiii cyMIiCHOCTI cucTeMu JiHIHHUX piBHAHB. Teopema



Kponekepa-Kanemni. Po3p'si3yBaHHs cucteMm JiHIHHUX piBHSAHb MeronoM [aycca. Po3’si3yBaHHS
CUCTEM JIIHIHHUX piBHSAHb MeToAoM KopaaHa. CTpyKTypa 3arajJbHOTO PO3B’SI3KY OJHOPITHOI CUCTEMU
TiHIMHUX piBHSAHB. PYHIaMEHTaTbHA CUCTEMA PO3B’SA3KIB OJHOPITHOI CUCTEMH JIiHIHHUX PiBHSHB.

Tema 4. Bexropu i JiHiiiHi aii 3 HuMu. Cucremn koopanHar. Bekropu B cucremi
koopauHar. JliniiiHa 3anexunicTs BekTopis. [loaiua Bigpizka y 1aHoMy BilHOIIEHHi.

Ckanspri 1 BekTopHi BenuuuHHW. JIiHiMHI Aii 3 BekTopamu. Po3kiian BekTopa 3a 06a3ucom.
[Tpoekmisi BekTopa Ha Bick Ta ii BiactuBocTi. IIpsSMOKyTHa nexapTroBa cHcTeMa KOOpPAWHAT Ha
IUIOIIMHI Ta y mpocTopi. IlepeTBopeHHsT NpSAMOKYTHOI CUCTEMM KOOpAMHAT Ha miouuHi. [lonspHa
cucrema KoopauHat. Lluninapudna ta chepuyHa cucreMu koopauHart. JIiHiliHA 3aJ€KHICTh BEKTOPIB
Ha TwiomMHI 1 B mpoctopi. basuc Ha mrommHi 1 B mpoctopi. Bekropu B cucTteMi KOOpIWHAT.
Koopaunatu, noBXHHA 1 HampsMHI KocuHycu BekTopa. JIiHiiiHI omepamii Haj BEKTOpaMu y
KOOpAWHATHIN ¢opMi. PiBHICTE 1 KoJliHeapHicTh BekTopiB. [1oi Bipizka y JaHOMY BiTHOIICHHI.

Tema 5. Cxanasipauii 100yToK BekTOpiB. BekTopHi npocTopn. BekTopHuii Ta Milnanui
N00yTKH BEKTOPIB.

CkaysipHuil TOOYTOK JBOX BEKTOPIB, HOTO BJIACTUBOCTI Ta TEOMETPUYHHM 3MicT. BupakeHHS
CKaJIIPHOTO JOOYTKY 4epe3 KOOpauHaTu BeKTopiB. KocuHyc KyTa Mk J1BOMa BekTopamu. BekTopHuii
TOOYTOK JBOX BEKTOpIB, MOro BIACTHBOCTI Ta TeoMeTpuuHUil 3micT. KoopanHaTHe BUpaxeHHs
BEKTOPHOro M0OYyTKY. YMOBa KOJIHEApHOCTI JABOX BEKTOpiB. MimaHuii JOOYTOK BEKTOpPiB, HOTro
BJIACTUBOCTI Ta TreoMeTpu4yHHi 3MmicT. KoopanHaTHe BHpaXEHHS MINIAHOTO JO00YyTKY. YMOBa
KOMILJIAHAPHOCT1 TPhOX BEKTOPIB.

Tema 6. BaratoBuMipHi npoctopu, JiHiliHi onepaTopu, KBagpaTu4Hi ¢popmu.

N-BUMIpHHUI BeKTOpHUH mpocTip. EBkiiaiB npoctip. BuMipHIicTh 1 6a31c BEKTOPHOTO IPOCTOPY.
3B's130K Mk Oaszucamu. JIiHilHI omepaTtopy Ta iX MaTpuili. BiacHi uncia Ta BIacHi BEKTOPH JHIHHAX
OIeparopiB, iX BJIACTHBOCTI. 3HAXO/PKEHHS BJIACHMX YHMCENl Ta BJIACHUX BEKTOPIB JIIHIHHUX
oreparopiB. MaTpuis omneparopa B 6a3uci 3 BiacHUX BekTopiB. KBagpaTuuni ¢popmu Ta ix MaTpuiis.
IlepeTBOopeHHs MaTpulli KBaJpaTUYHOI (GOpPMH NpU MEpexoli A0 HOBOro Oaszucy. 3BeICHHS
KBaJIpaTUYHOI (POPMU /10 KAHOHIYHOTO BHU]LY.

3micToBuii MOAYJIb 2. AHAJITHYHA reoMeTpist.

Tema 7. IIpsima JiHiA HA NJIOIIMHI.

[ToHATTS mpo MiHIi Ha IUIOIIMHI Ta iXHI PiBHAHHA. Pi3HI BUIU piBHSAHB MpPSIMOI Ha IUIOIIMHI.
3aranbHe piBHSAHHSA NpAMOI Ta oro gociimkeHHs. Kyt Mk gBoMa npsiMUMH. Y MOBH HapajiesibHOCTI
Ta NMEPNEeHIUKYIISPHOCTI ABOX NpsIMUX. BiJcTaHb BiJ TOUKU A0 MPSAMOI.

Tema 8. Jlinii gpyroro mopsaky.

ITonarTs miHii apyroro mopsiaky Ta ii piBHsAHHA. Eninc Ta #loro piBHsHHA. ['imepOona Ta ii
piBHsaHHsA. [lapaGoma Ta 1ii piBHAHHA. [lonsipHe piBHAHHA eninca, rimepOoau Ta mapaloiu.
JlociakeHHs pIBHSIHB IPYTOro MOPSIIKY.

Tema 9. ILlnomuHa Ta NpsiMa B IPOCTOPI.

[TonsTTs Mpo MoOBepxHi 1 JiHII B MPOCTOp1 Ta iXHI PIBHAHHS. 3arajbHE PIBHAHHS IUIOIIMHU Ta
foro pocnipkeHHs. PIBHSHHS IUIOIIMHY, IIO MPOXOAWUTH uepe3 Tpu Toukd. KyT Mixk JBOMA
TUTOMMHAMHA. YMOBH TApalelbHOCTI Ta MEPIeHAMKYISIPHOCTI JBOX IUIOMIMH. llepeTHH TphoX
IonMH. BiacTaHp Bil TOYKHM M0 MIOMMHHU. Pi3HI BHIM pPIBHSHB MpPsIMOi B MPOCTOpi. 3araibHe
piBHAHHA npsaMoi. KyT Mixk nBoMa mpsiMUMH. YMOBH HapajelibHOCTI Ta MEPHEeHIUKYISIPHOCTI ABOX
npsMux. Kyt Mixk npsiMoro Ta MJIOIMIMHOK. YMOBH HapasiebHOCTI Ta MEPIEHAUKYIISIPHOCTI MPsIMOI Ta
TUTOIIHHH.

Tema 10. IToBepxHi APyroro nopsiaxy.

[TonsatTs mpo moBepxHi apyroro nopsaaky. [{umiaapuyani noBepxHi. Koniuni moBepxHi. Jeski
MOBEPXHI JAPYroro TOPSJIKY: eJIICOi[, OJHOMOPOKHUHHUK TinepOoJIoi, IBOMOPOKHUHHHUNA
rinep6ooin, exinTuyHui mapabonoin. JlocaimKkeHHs piBHSIHb TOBEPXOHb APYTOro MOPSIKY.

3microBuii MoayJb 3. KommiiekcHi ynciaa. EsemenTapui gpyHkmii.

I'panuui nocainosuocti Ta ¢pynkuii. HemepepBHicTh.

Tema 11. [diiicni yucaa. Enementapni ¢pyHkuii.

Hiticui uncna. Moayne mificHoro yucia. ®yHkiii ogHiei 3MiHHOI. Criocobu 3aBnanHs QyHKIIIH.
[TapHi, HeMmapHi, NepiouYH1, MOHOTOHHI, 00epHeHi (QyHKIil. EnemenTapHi QpyHKIii Ta ix rpagiku.

Tema 12. KommuiekcHi yncia.

KommekcHi yncna. Omnepaniii HaJy KOMIUIEKCHUMH YucliaMH. AnreOpaidHa, TPUrOHOMETpUYHA



Ta MOKa3HUKOBI popmu ix 3anmucy. @opmyna Myaspa. KopeHi i3 KOMIUIEKCHUX YHCEIL.

Tema 13. I'panuust nocJaiI0BHOCTI.

YacTKOBO Ta JiHIHHO BIOPSAAKOBaHI MpocTopu. Mexi MHOXHH. O3Hau€HHs IMOCIiTOBHOCTI.
Okin Touku. ['paHutlsg mociigoBHOCTI. BracTuBoCTi 301KHUX MOCTIIOBHOCTEH. ['paHUIlT MOHOTOHHOL
nocainoBHocTi. Yucno €. IlignocminoBuocti. Teopema bonbriano-Beitepmrpacca. BepxHs 1 HUKHA
rpanui nocaigoBHocti. @yHaamenTanbHi mocaigoBHocti. Kpurepiii Ko 361kHOCTI IOCTITOBHOCTI.

Tema 14. I'panunsa ¢pyukuii B Touni. HenepepBHicTb.

I'pannuni Toukn MHOXMHM. ['panmus ¢ysxoii B touni 3a Komni i 3a [eifne. BmactuBocri
rpanuni ¢yHkuii B Touni. [lepma 1 apyra Baxiusi rpanuui. OnHoO14H1 rpaHuli. IcCHyBaHHS rpaHMIl
¢ynkuii B Tounmi. HeckinueHHO Maii 1 HecKiHYeHHO BenuKi (yHKHil mpu X — a. Bignomenus “O” i
“0”, BIOHOUICHHs eKBiBaJieHTHOCTi. HemepepBHicTh ¢yHkmii B Touuli. EmemeHtapni BiacTUBOCTI
HeriepepBHUX GyHKIIA. HermepepBHicTh enementapHux (QyHkKiid. Po3puBn dynkimiii. Knacudikaris
TOYOK po3puBY. BiractuBocti ¢yHKIiii, HeIEpepBHUX Ha BiJIPi3Ky.

3microBuii MmoayJs 4. [IlndepenniaibHe ynciaeHHss PyHKUii oaHi€l Ta 6araTb0X 3MiHHUX.

Tema 15 IndepenniajibHe uncieHHs PyHKUiA oaHi€l 3MiHHOI.

OszHauyeHHs moxigHOi, 11 MexaHiyHU#, ¢Gi3uyHU Ta reoMeTpuuHuil 3mict. OIHOCTOPOHHI
noxigHi. HemepepBricth Ta nudepeniiiioBricts. [lpaBmna oOumcnenHs moxigamx. [loximHa Bifg
ckianeHoi ta ooepHenoi ¢ynkiii. [ToxinHi B OcCHOBHUX eneMeHTapHuX QyHkuii. [Toxigna ¢pyHkmii,
3amaHoi  mapamerpuuHo.  JludepenmiroBanHs  HesBHO 3amaHoi  ¢yHkmili.  Jlorapudmiune
mudepenniroBantd.  Judepenmiiopanicte.  udepenmian.  Kpurepiii  audepeHiiioBaHoCTI.
I'eomerpuunmii 3micT audepeniiana, Horo BIACTUBOCTI Ta 3aCTOCYBAaHHS 10 HAOIMKEHUX O0YNCIICHb.
[Toxiani Ta TUdepeHIiaii BUIIUX TOPSJIKIB.

Tema 16. 3acTtocyBanHs AudepeHuiaJJbHOr0 YMCJIEHHS 10 A0CTioKeHHs (PYHKIIii.

Teopema ®depma. Teopemu Posns ta Jlarpanxka. Teopema Komri. Po3kpuTTss HeBU3HAYCHOCTEH.
[IpaBuno Jlomitans. @opmyna Teiinopa. MonotoHHicTs QyHKLIT. JlokampHM ekcTpemyM (QyHKITI.
Haii0Oinbme 1 HaiimMeHme 3HadyeHHS (yHKHii. OMyKIiCTh 1 BrHYTICTh KPUBHX. ACHMIITOTH KPHBOI.
Cxema nocmimxeHHs QyHKIT Ta moOyaoBa ii rpadika.

Tema 17. I'panuus, HenmepepBHICTb, YACTHHHI MOXiAHI Ta MOBHUH audepeHniag QpyHKIil
0araTtboX 3MiHHHX.

OsnaueHHs (yHKIil 6arathox 3MiHHUX. OKUI TOUKHM y OGaraToBUMipHOMY npocTtopi. I'panuis
¢ynkuii Oaratbox 3MiHHUX. [lonBiiiHiI 1 moBTOpHI rpanuui. HenepepBHicTh ¢yHKIIT Oaratbox
3MiHHUX. BiactuBocTi HenepepBHUX (QyHKIIH Ha KOMIakTax. YacTHHHI MOXiAHI NEPIIOro Ta BUILUX
nopsanki. JudepenuiiioBHicts QyHkuii. [ToBauit mudepenuian. udepeHuianyn BUIIUX MOPSIKIB.
IToxigna cknanenoi ¢yukuii. IToBHa mnoxigHa. IHBapiaHTHICTH (GOpMHM TMOBHOIO udepeHIiaa.
HudepenuiroBanHs HesiBHOT pyHkuii. [ToxigHa 3a HanmpsMoM 1 TpaJlleHT .

Tema 18. 3acTocyBanns yacTuHHHX noxignux. Excrpemym pyHkuii ABOX 3MiHHHX.

JloTMYHa TUTOIIMHA Ta HOpPMalb JO TOBEpXHi. 3acToCyBaHHS TOBHOTO udepeHIiany a0
HaOmkeHux obuucienb. @opmyna Teinopa st ¢yHKIIT ABOX 3MIHHUX. JIOKaJbHI €KCTpeMyMH
¢GbyHKIIi ABOX 3MIHHMX. YMOBHUH ekcTpeMyM. Meton MHOxHUKIB Jlarpanxka. HaiiGunbme Ta
HaiiMeHI1Ie 3Ha4eHHs QYHKIII{ Ha KOMITAKTi.

4. CTpyKTypa 32J1IKOBOI0 KpeauTy 3 AMCUMILIIHM ,,Buina maTtemaTnka”
JlenHa ¢popma HaBYAHHS

KinpkicTh ronun
Jlexuii | IIpakTuuni CPC IPC | Tpeninr | KonTponbHi
3aHATTS 3aXOH
3mictoBuid Moayab 1. JliHiliHA Ta BeKTOpHA anredpa

Tema 1. Matpuii Ta Aii HaJ HUMHU 2 2 6 ITotoune
OTIUTYBAaHHS

Tema 2. Enementu teopii BU3Ha4- 2 2 7 1 4 ITotoune
HUKIB ONUTYBAHHS

Tema 3. Cucremu NiHIHHUX piB- 6 8 14 ITotoune
HSIHb ONUTYBAHHS




Tema 4. Bekropu 1 miHilHI mii 3 2 2 6 ITotoune

Humu.  CucreMu  KOOpJUHAT. ONMUTYBaHHS

Bektopu B cucremi KOOpIHMHAT.

JliniliHa 3aJIeKHICTh BEKTOPIB.

[Momin Bimpi3ka y JaHHOMY

BIJIHOIIIEHH]

Tema 5. Ckanspauii A00yTOK 2 2 6 [ToToune

BEeKTOpiB. BekTopHi mpocTopH. OIMUTYBaHHS

Bekropuuii Ta Mimmanuii 100yTKH

BEKTOPIB

Tema 6. bararoBumipHi mpocTo- 4 2 7 ITotoune

pH, JiHIKHI omnepaTopH, KBajpa- OTIUTYBaHHS

TUYHI HopMH

3MicTOBUH MOAYJIb 2. AHATITUYHA TE€OMETPIs
Tewma 7. IIpsimMa J1iHIsA HA MJIOIIHHI 2 2 8 I[Toroune
ONMTYBaHHS

Tewma 8. Jlinii gpyroro nopsaxky 4 4 10 [Toroune
1 4 ONMTYBaHHS

Tema 9. Ilnomumua Ta mnpsma B 4 4 10 [Toroune

IPOCTOPI OMUTYBaHHS

Tema 10. IloBepxHi apyroro 2 2 8 [ToToune

TOPSIIKY ONMTYBaHHS

3mictoBuii Monyib 3. KomiiekcHi uncia. EnementapHi GyHkIii.
['pannui nocainoBHOCTI Ta GyHKHii. HemepepBHICTH

Tema 11. JlificHi uncna. 2 2 4 [Toroune

EnemenTapni ¢pyHkiii ONUTYBAHHS

Tema 12. KommuiekcHi uncia 2 2 4 [ToToune
1 4 OTMTYBaHHS

Tema 13. I'panuns 4 2 4 [Totoune

MIOCITiJOBHOCTI ONUTYBaHHS

Tema 14. I'panuns QyHKIIT B 6 6 7 [Totoune

touni. HemepepBHiCTh ONUTYBaHHS

3wmicToBuit Moayis 4. {udepeniiianbue YUCIeHHS PYHKITINA OAHIET Ta 0araThb0X 3MIHHUX

Tema 15. udepenuianbue 4 4 6 ITotoune
YucleHHs QYHKIIN OJTHIET ONUTYBaHHS
3MIHHO{
Tema 16. 3actocyBaHHS 6 6 8 [Totoune
JTQepeHIiaTbHOr0 YUCIEHHS J10 OTIUTYBaHHS
JOCTIKeHHs QYHKIIN
Tema 17. I'panuns, 2 4 6 2 4 ITotoune
HETIepEPBHICTh, YACTUHHI MTOXi IHI OTIUTYBaHHS
Ta MOBHUM qudepeHIian GyHKiii
0araThb0X 3MIHHUX
Tema 18. 3actocyBaHHA 4 4 8 MOTOYHE
YaCTUHHHX TTOX1THUX. OTIUTYBaHHS
Exctpemy™m ¢yHKIii 6araTbox
3MIHHUX
Pazom 60 60 129 5 16
3ao4HO-AKCcTaHIIHA (hOpMa HAaBYAHHS
Kinexicts ronuna
Jlexuii |IIpakTuuni CPC IPC | KontpombHi
3aHATTS 3aX0H




3microBuii Monyis 1. JliHiiiHa Ta BeKTOpHa anredpa

Tewma 1. Matpui Ta aii HaJl HUMA

Tema 2. EnemenTtu Teopii BU3Hau-
HUKIB

Tema 3. CucremMu JIHIHHUX
piBHSIHB

Tema 4. BekTtopu 1 JiHIWHI mii 3
Humu.  CucremMu  KOOpAMHAT.
BekTtopu B cucTemMi KOOpAMHAT.
JlinifiHa 3aleXHICTh BEKTOPIB.
[Tomin  Bigpizka y  JaHOMY
BIJTHOIIICHH]

Tema 5. Ckamsgpuuii 7100yTOK
BEeKTOpiB. BekTopHi mpocTopwm.
Bekropuuii Ta mimaHuii 100y TKH
BEKTOpiB

Tema 6. bararoBumipHi TpoCTO-
pH, JiHIKHI omepaTopH, KBajpa-
TUYHI HopMHU

Tewma 7. [Ipsima JTiHisSI HA TUTONTHHI

Tewma 8. JIiHii gpyroro nopsaky

Tema 9. IlnoummHa Ta npsma B
POCTOPi

10 — —
2 1 16 - -
9 1 22 - -
10 - -
1 1 10 - -
14 - -
3MicTOBUN MOyJb 2. AHATITHYHA T€OMETPis
12 — —
16 — —
3 1 18 — —
10 — —

Tema 10. TloBepxHi apyroro
MOPSLAKY

3mictoBuii Monynb 3. KommekcHi uncna. EnemenrapHi gyHKIii.
I'panuui nocxaioBHOcTi Ta pyHKuii. HemepepBHICTH

Tewma 11. JliticHi uncna.
EnemenTapHi pyHkuii

Tema 12. KomrurekcHi uncia

Tema 13. I'panuns
MOCJIIIOBHOCTI

Tema 14. I'panuns QyHKIil B
Toulli. HenepepBHicTh

5 _ _
1

7 _ _

1 7 - -

1 7 — —

3mictoBuii Monyiib 4. lude

EHIllaJIbHE YUCJICHHS (PYHKITINA OfHi€T Ta 6araThb0X 3MIHHUX

Tema 15. Audepenuianbue
qucieHHs QyHKIIN OHIET
3MiHHO{

1 14 — _

Tema 16. 3acrocyBaHHs
T epeHIiabHOTO YUCIIEHHS 110
JIOCIIJKeHHSL QYHKILIN

2 24 — _

Tema 17. I'pannns,
HEeMepepBHICTh, YACTUHHI MOX1/IHI
Ta NOBHUM qudepenian GyHKIii
0araThboX 3MIHHUX

1 20 — —

Tema 18. 3acTocyBaHHs
YACTUHHUX MMOX1THUX.
Excrpemym ¢yHKIIiT 6arathox
3MIHHUX

Pazom

16 8 246 - -




5. TemaTuka NPAKTUYHMUX 3aHATH 3 JUCHUINJIIHU JTUCHHUILIIHH ,,Buia maremaTtuka”.

I cemecTp
IIpakTuyHe 3aHATTS Nel-2.
Tema: MaTpuui Ta aii Hax HUMHU. BU3HAYHUKH, IX BJACTUBOCTI Ta 00YMCIEHHS
Mera: HaBuuTHCA BHKOHYBATH Jii HaJa MaTPpUUSAMH |1 OO0YHMCIIOBATH BHU3HAYMKH,
BHKOPHMCTOBYIOYH iX BJIACTHBOCTI.
IIuTanHs st 00rOBOPEHHSA:
1. Matpui ta ix Buau. 2. JlogaBaHHs i BiTHIMAHHS MaTPUIlb, MHOKEHHS MaTPUIIi HA YUCJIO.
3. MHoxeHHs MaTpullb. 4. BUSHAUHUKU JPYTroro NOpsAKY, iX BIaCTUBOCTI Ta OOYUCIICHHS.
5. O0GuucIeHHsI BU3HAYHUKIB 32 TEOPEMOIO po3KiIaxy. 6. OOUNCICHHS BU3SHAYHHUKIB BUILIOTO MOPSAKY.
IIpakTuyHe 3aHATTS Ne3-4,

Tema: MaTpuuHmnii MeTO PO3B’SI3yBaHHS cHCTeM JIiHiHHUX piBHsAHb. MeToa Kpamepa
poO3B’si3yBaHHs cucTeM JiHiHHMX piBHsAHb. MeToa "ayca Ta ZKopaana
PO3B’I3yBaHHS CUCTEM JIiHiliHUX PiBHAHb
Meta: HaBuumTHCcsl 3HAXOAUTH PO3B’SI3KM CHCTEM JIiHIHHMX PiBHSAHb MATPUYHUM METOAO0M,

metoaom Kpamepa, meronom I'ayca i merogom Kopaana.

IMuranHs 118 00rOBOPEHHS:
1. 3naxompkeHHs oOepHeHOi Marpumi. 2. 3HAXO/KEHHS PO3B’S3Ky CHUCTEMH JIHIMHUX pIBHAHB
MatpuuHuM MeTosioM. 3. CyTh metoay Kpamepa. 4. Cuctema piBHSIHb Ma€ €IMHUN PO3B’SI30K, HE MAE
PO3B’A3KY, Mae 6e311id po3B’sa3KiB. 5. [Ipsmuii i 3BopoTHHi Xin ['ayca. 6. Cyts MmeTony Kopaana.
7. Cuctema piBHSHb Ma€ €JUHUIN PO3B’ 30K, HE Ma€ PO3B’A3KY, Ma€ 0€3J1iU pO3B’ A3KiB.

MpakTuune 3anaTTsa Ne5-6.
Tema: Po3B’si3yBaHH# cHCTeM JIiHITHNX OAHOPIAHUX PIBHAHb. 3HAXO’KEHHA (PYHIAMEHTAJIbHOI

HOPMOBAaHOI cucTeMH Po3B’s3KiB. Jloc/iIskeHHs ccTeM Ha CyMICHICTB

Mera: HaBuutucsi po3B’AA3yBaTH OJAHOPIAHI CHCTEMH PiBHSIHb, 3HAXOAUTH (PYHIAMEHTAJIbHY
HOPMOBAHY CHCTEeMY PO3B’SA3KiB, JOCJHII>KYBATH HA CYyMiCHICTb O/IHOPiIHY CMCTeMY PiBHSIHb.

IInTanns 11 00roBOpeHHs:
1. Po3B’si3yBaHHS CHCTEM JIHIMHUX OJHOPIAHUX pIBHSAHB. 2. 3HAXOMKEHHS (PYyHIAMEHTAIbHOI
HOPMOBaHO{ CHUCTeMH pO3B’s3KiB. 3. 3HAXO/KEHHS paHry marpuui. JlochijykeHHs Ha CyMICHICTb
cucTeM 3a gonomoror Teopemu Kponekkepa-Kamenmi.

IIpakTuune 3ansaTrsa Ne7-8.

Tema: BexTopu Ta aii 3 HumMu. I'eomeTpuuHni 100yTKku BekTopis. Bincrann
Mixk 1BoMa Toukamu. [loain Bigpizka y 1anoMy BigHOIIEHHI

Mera: HaBunTHC BMKOHYBATH il HaJ BEKTOPaMH, 3HAXOJMTH CKAJSIPHUI, BEKTOPHHIl Ta
MilIaHuii 100yTKH BeKTOpiB.

IInTanns 1yt 00roBOpeHHs:
1. Jii Han Bektopamu. 2. CkansipHHil 100yTOK BEKTOPIB Ta Horo BIacTUBOCTI. 3. BekTopHMii 100yTOK
BEKTOpIB Ta oro BiactuBocTi. 4. Mimanuii 100yTOK BEKTOpiB Ta HOro BiacTUBOCTI. 5. Biactanp Mixk
nBoma Toukamu. 6. [Toain Bigpi3ka y JaHOMY BiJTHOIICHH] HA TUIOMIMHI Ta B IPOCTOPI.

IpakTuune 3ansaTrsa Ne§-9.

Tema: BiacHi 3HaUeHHS Ta BJIACHI BEKTOPH JIiHIAHOT0 onepaTopa

Mera: HapumTHCcA nepeTBOpIOBaTH KBaJApaTH4Hi (opMH 10 KAaHOHIYHOIO BHIJISIAY Ta
3HAXOJUTH BJIACHI BEKTOPH TA BJIACHI 3HAYEHHH JIHIHUX onepaTopiB.

IMutanHs 118 00rOBOPEHHS:
1. KBagpatuuni ¢popmu Ta iX mepeTBOPEHHS 10 KAHOHIYHOTO BUAY. 2. 3HAXO/KEHHS BJIACHUX 3HAYEHb
TiHIAHUX omepaTopiB. 3. 3HAXOKEHHS BIACHUX BEKTOPIB ONEPaTOPIB.

IIpakTuyne 3ansaTTs Nel0.

Tema: IIpsaima Ha MIOIIUHI
Meta: HaBuuTHcsl CKJIAJaTH Pi3Hi PIBHAHHS NPSAMOI, IePeX0AUTH Bil OAHOr0 PiBHSHHS MPSAMOIL
10 iHIIoro, Ta ix OyayBaTH.

IIuTanusa 1j1st 00rOBOPEHHA:
1. Pi3Hi BuAM piBHSAHB NPSAMOI HA IUIOIIKHI. 2. 3aranbHe piBHAHHSA NMpsiMoi. KyT Mix ABOMa IpsSMUMH.
YMOBHU mapanenbHOCTI Ta NEPIEHANKYISIPHOCTI TBOX MPSAMUX. 3. PIBHSIHHS 3 KyTOBUM KOE(iI[IEHTOM.
Kyt Mix nBoMa mpsiMUMH. YMOBH MapajielIbHOCTI Ta MEPHEHAUKYISAPHOCTI ABOX mpsmux. ITydox



npsMux. 4. Binctane BiJ TOYKHU 10 MPSMOI.
IpakTuyne 3auaTTst Nell-12.
Tema: Kpusi apyroro nopsaky
Meta: HaBunTHCA CKJIAJATH PiBHAHHS KPHUBHUX JIiHIi, cIpomyBaTu PiBHAHHA Ta OyayBaTH
KPHBI JIiHil Apyroro nopsjaKy.
IIuTanusa 1jist 00rOBOPEHHA:
1. 3Haxo/DKEHHS ILIEHTpa Ta pajiyca Koja 3a 3araibHuM piBHAHHAM. 2. [loOymoBa i BHU3HAYCHHS
EKCIICHTPUCUTETA, (DOKYCIB, TUPEKTPUC 32 KAHOHIYHUM PiBHSHHAM eirnca. 3. [To0ymoBa 1 BU3HAYCHHS
eKCIICHTPUCUTETA, (DOKYCiB, TUPEKTpPHC 3a KAHOHIYHMM piBHSHHsIM rinepOomu. 4. IloOGynosa i
BH3HAYCHHS EKCIICHTPUCHUTETA, (DOKYCIB, TUPEKTPUC 32 KAHOHIYHUM PIBHAHHSM emirnca. 5. [ToOymosa i
BU3HA4YCHHS (POKyca 1 JAUPEKTPUCH 3a KAHOHIYHUM PIBHAHHAM mnapabonu. 6. CHpouieHHs JiHiH
APYyroro NOpsiAKy.
IIpakTnune 3ansarrsa Nel3-15.
Tema: IIpsima i nuiomuHa y npocropi. B3aemHe po3mimeHHst mpsimoi
i uommHm y npocropi. IloBepxHi apyroro nopsiaky
Merta: HaBuumTHCsl CKJIQJ4aTH Pi3HI PIBHAHHS NPAMHX Yy TMPOCTOPi, BU3HAYATH B3a€EMHE
PO3MillleHHSI NPSAAMHUX i NJIOIIMH y MPOCTOPi.
IInTanns 111 00rOBOPeHHs:
1. Bunu piBHSHB TIOMMHKA Yy mpocTopi. 2. KyT M JBOMA IJIOMIMHAMHU. YMOBH MapaleIbHOCTI Ta
NEePIEHAUKYISPHOCTI 1BOX IutomuH. 3. [lepeTun Tpbox uiomuH. BifgcTanb BiJf TOUKH O IUIOIMHHU.
4. Pi3HI BuaM piBHSAHB NPAMOI B MPOCTOpi. 3aranpHe piBHSHHS mpsiMoi. [lydok mmonma. 5. KyT Mix
JIBOMA MpPSIMUMU. YMOBHU NapajiebHOCTI Ta NEPIEeHAUKYISIPHOCTI ABOX npsAMux. 6. KyT Mix npsmoro
Ta IJIOUIMHOIO. YMOBH HAapaJIEIBHOCTI Ta MEPIEHAUKYISIPHOCTI MPSAMOi Ta TuIomuHH. 7. CrpomieHHs
PIBHSIHB IOBEPXOHB JIPYTOro MOPSIKY.
II cemecTp
IIpakTnune 3aHaTTA Nel.
Tema: [liiicui uncaa. Enementapni pynkuii
Mera: HaBuuTHCS pO3B’A3yBaTH HEPIBHOCTI, IO MICTATH HEBiIOMi I 3HAKOM MOIYJsA
kjaacudikyBatu GyHKii, 3HAXOAUTH iX 00J1acTh BUSHAYEHHS i OynyBaTtu ix rpadikm.
IInTanHs 111 00roOBOpPeHHs:
1. Monyne pilicHoro umcia. HepiBHOCTI, MO MIcCSITh HEBiOMi miJa 3HaKOM Momyis. 2. Ob6mactb
BU3HavyeHHs ¢yHkuii. 3. [lapHi, HenapHi, nepioAuyHi, MOHOTOHHI QyHKIII. 4. OGepHeH] QyHKIII.
5. [loOynoBa rpagikiB eneMeHTapHUX (YHKIIIH.
IIpakTnune 3ansarrs Ne2,
Tema: KommuiekcHi uncia
Meta: HaBuuTHcs mpeacTaBiIsATH KOMIUIEKCHI 4uciaa y pi3HuX ¢opmax, BUKOHYBaTH il HaJ
KOMILIEKCHUMM YHCJIaMH.
IIuTanusa 1j1st 00rOBOPEHHA:
1. AnreOpaiuyHa, TPUTOHOMETPUYHA Ta MOKAa3HUKOBI (JOPMU 3amMcy KOMIUIEKCHUX yucen. 2. Jii Hax
KOMIUIEKCHUMH unciamu. 3. @opmyna Myaspa. 4. KopeHi 13 KOMIUIEKCHUX YHCET.
IIpakTnune 3ansarrs Ne3.
Tema: I'panuus nocaiioBHOCTI
Meta: HapunTHCSl 3HAXOAUTH IPAHULI OCJTiIOBHOCTEH.
IIuTanusa st 00rOBOPEHHA:
1. OGuucneHHs rpaHull TOCTIIOBHOCTI. 2. 301kHI Ta po30ixHI mociitoBHOCTI. 3. HeckiHdeHHO Maii
Ta HECKIHYEHHO BEIUKI HOCIITOBHOCTI. 4. MOHOTOHHI ITOCHITOBHOCTI.
IpakTuune 3ansaTTsa Ne4-6.
Tema: I'panuus ¢pynkuii. HenepepBHicTs GpyHKIii
Mera: HaBuutHCcsi o0uMc/IOBATH TpaHuni (yHKniii, BUKOPHCTOBYIOYM, 30Kpema, mepumy i
APYTY BaXKJIUBi rPaHNL, BCTAHOBJIIOBATH XapaKTep TOYO0K PO3PUBY.
IuranHs 11 00roBOpPeHHS:
1. Po3kpuTTS pi3HMX HEBHU3HAUYCHOCTEH NpuU OOYHMCICHHI rpaHuls (QyHKIiA. 2. Ilepma i mpyra
BaJIMBI rpaHuii. 3. HeckiHueHHO MaJli Ta HECKIHYeHHO BeJHKi (yHKuii. 4. BcTaHOBICHHS XapakTepy
TOYOK pO3pUBY (PYyHKIIi.



IpakTuune 3anarrsa Ne7-9.
Tema: /IudepenuianbHe unciaeHHs: GyHKIIA 0Hi€l 3MiHHOL

Meta: HaBuutucs o0uuciawBaTu noxigni ta audepenuiagm aias GyHkuUiil 3aJaHux SIBHO,
HESIBHO, IAPAMETPUYHO, 3HAXOAUTH MOXiJIHIi BUIIIMX MOPAIKIB.

InTanHs 111 00roBOpPeHHs:
1. IToximHa cymu noOyTKy 1 yactku QyHkiin. 2. [Toximna ckmagnoi ynkii. 3. Iloxigna dyHkIii,
3aJaHol TMapaMeTpu4yHo 1 3amaHoi HesiBHO. 4. Jlorapudmiune audepenuitoBanus. 5. PiBHAHHS
N0TU4HOi 1 HopMmami. 6. udepenuian GyHkuii. 3HaxX0KeHHST HAOJIMKEHOro 3HA4YeHHA (yHKUIT B
Toulli. 7. OOUMCICHHS MOXITHUX BUIIOTO MOPSIKY.

IpakTuyne 3ausaTTss Nel0-12.

Tema: 3acTocyBaHHs 1M(pepeHiaJIbLHOI0 YHCJCHHS /10 J0CTiAKeHHA QyHKIiN

Meta: HaBpuutucs BUKOPUCTOBYBATH npaBuJio Jlomitass 1Js o04ucieHHs rpaHulb GyHKIiH,
AOCJHIIZKYBATH (QYHKIIiI0O HA eKCTPEMYM i 3aCTOCOBYBATH pe3yJIbTaTH JA0CIIIKeHb 10 N00yA0BH
ecki3zy rpagika ¢pyHkuii.

IIuTranus 11 060roBOpPeHHs:
1. Po3kpurrs HeBHM3HaueHOCTeH 3a jomomorow mnpaBwia Jlomitans. 2. 3HaXOMKEHHS TOYOK
eKCTpeMyMy. 3. 3HaXOKEHHS HalOUTBIIOTO 1 HAHMEHIIOTO 3HAYeHHS (QYHKIIIT Ha BiIPi3Ky.
4. BruyTicTh Ta OnyKJIicTh rpadika ¢pyHKIii. 5. 3HaXOHKEHHS TOYOK Meperuny. 6. ACUMIITOTH.
7. Mocmimkenns i moOynosa rpadika GyHKIIii.

IIpakTnune 3ansarra Nel3-14.

Tema: I'panuus, HenepepBHiICTb, YACTUHHI NOXiAHI Ta MOBHMUI
audepennian GyHkuii 6ararb0X 3MiHHHUX

Merta: HaBpunTHcsl 3HaX0AMTH 00,1aCcTi BU3HAa4YeHHs] QyHKIiH ABOX 3MiHHMX, YACTHHHI MOXiJIHi,
MillIaHi MOXiIHI APYroro mopsiaAKy, MOXiAHI 32 HANPSIMKOM, I'PA/Ii€HT.

IIuTranus 11 060roBOpPeHHS:
1. 3naxomkeHHsT 007acTi BU3HAYCHHS, JIIHIN PIBHS Ta NOBEPXOHb PIBHA (PYyHKIIN. 2. 3HAXOKEHHS
YaCTUHHHUX TOXIIHUX MEPHIOro MOpsAKYy i moBHOTO audepeHmiana. 3. 3HAXOKEHHS YaCTHHHUX
MOXIAHUX JPYroro MOpsAKY, MIIIAHUX MOXITHMX Ta JudepeHiiana JIpyroro nopsaiaky. 4. PiBHAHHsS
JOTUYHOI IJIOLUIMHKM 1 HOpMail 10 MOBEPXHI y TO4YIll. 5. 3acTOCyBaHHS MOBHOIO AUQepeHLianga 10
HaOmkeHuX o0unciens. 6. [ToxigHa 3a HanpsMoM. 7. I'pajieHT.

IIpakTnune 3ansarra Nel4d-15.

Tema: 3acTtocyBanHs YyacTHHHMX NOXiAHNX. EkcTpemym pyHKuii 0ararbox 3MiHHHX
Merta: HaBunTHcs a0caigxKyBaTH Ha ekcTpemMyM ¢(yHKUil ABOX i TPbOX 3MiHHHMX, 3HAXOJMTH
HalOiIbIIe | HAliMeHIIe 3HAYeHHA (QPYHKIII HA KOMIIAKTI.

IInTanHs 111 00rOBOpPeHHs:
1. HMocmimpkeHHs: Ha eKkcTpeMyM (yHKIIi 1BOX 3MiHHUX. 2. JloCHmipkeHHS Ha eKcTpeMyM (yHKIIT
TpbOX 3MiHHMX. 3. Meron MHOXHUKIB Jlarpamxka. 4. 3HaXO/P)KEHHS HAWMEHIIOTO 1 HaWOLIBIIOTO
3HaueHHS QYHKIIT ABOX 1 TPhOX 3MIHHUX B 0OMEKeH1i 3aMKHEHii o0acTi.
6. CamocrTiiina podoTa

Jlnst ycmimHOTO BWBYEHHS 1 3aCBOEHHS NUCHMIUIIHU ,,Buia matemaTuka” CTyACHTH TOBUHHI
BOJIOJIITH 3HaYHUM 0OcsroM iH(opmarllii, 3HaYHy YacCTHHY SIKOi BOHM OTPHUMYIOTh 1 ONpaIbOBYIOThH
HUIAXOM caMocTiitHOi poboTu. CamocTiiiHa poOoTa MoJsArae B ONpalfOBaHHI HaBYAJIbHOI 1 HAYKOBOT
(axoBoi JiTepaTypH 3a TAKOI TEMAaTHKOIO:

Ne
TemaTuka caMoCTiiiHOI po0oTH
TeMH

1. Hii Hang marpumsimu. OOepHeHa MaTpuls Ta i 3HaXOMKeHHs. PaHr marpuii Ta Horo
3HAXOKCHHSI.

2. BusHauHuKM Jpyroro i TpeThOTO MOPSAIKIB Ta iX BIACTUBOCTI. BU3HAYHUKHA BUIIMX
MOPSIZIKIB Ta iX BIACTUBOCTI. MeTou 00YnCIICHHS! BU3HAYHHKIB.

3. Po3B’s3yBaHHA cUcTeM JiHIHHUX piBHAHb 3a ¢opmyinamu Kpamepa. Marpuunuii 3ammc
CHUCTEMH JIIHIMHKUX PIBHSIHB Ta 1 po3B’s3yBaHHS. PO3B'sI3yBaHHS CUCTEM JIIHIHHUX PIBHSHb
metonoM ["aycca. Po3B’s13yBaHHS cucTeM JiHIHHUX piBHAHB MeTonoM JKopaana. Kputepiit
CYyMICHOCTI CHCTEMH JIHIHHUX piBHSAHB. PO3B’sA3yBaHHS OJHOPIMHOI CHCTEMH JIHIMHHUX
PIBHSIHb.




[TonsaTTs BekTOpiB Ta JiHINAHI omepauii Hax HUMHU. IIpoekiis BekTopa Ha Bick. Po3kman
BEKTOpa Ha CKJIAJIOBI IO OcsiX KoopauHat. JIiHiitHA 3anexHICTh BeKTOpiB. [loin Biapizka y
JTAHOMY BiJHOIICHHI.

Cxkanspauil 7o00yTOK JBOX BEKTOPIB Ta oro BiaacTuBOCTi. KyT Mixk BekTopamu. BekTopHwmii
NO0OYTOK JIBOX BEKTOpIB Ta Horo BiacTUBOCTi. Mimanuii 100yTOK BEKTOpIB Ta HOro
BJIACTUBOCTI.

BiacHi uncna Ta BIacHI BEKTOPH JIIHIMHHMX OIepaTopiB Ta iX 3Haxo/pkeHHS. KBaapaTtnuHi
dopmu Ta IX HEepETBOPEHHS 10 KAHOHIYHOTO BHTY.

Pi3H1 BuaM piBHSAHB NMPSMOI HA TUIONTMHI. 3arajgbHe PIBHSIHHS MPSAMOI Ta HOTO TOCIIIPKSHHS.
Kyt Mix nBOMa mpsMUMU. Y MOBHU MapaieIbHOCTI Ta MEPICHIUKYISIPHOCTI IBOX MPSIMHUX.
Bijcranp BiJi TOUKH 10 MPSIMOI.

Eninc. I'imep6ona. [1apadona. CripoliieHHsI piBHSHB JiHIN IPYroro Mopsaky.

3arajpHe PIBHSHHS IUIOMIMHK Ta HOTO JOCII/DKEHHS. PIBHAHHS IUIOMIMHM, IO TPOXOIHUTH
yepe3 Tpu TOYkM. KyT MK [BOMa IUIOMIMHAMH. YMOBH MapalelbHOCTI Ta
NEepPHEeHANKYJISIPHOCTI IBOX IUIOMMH. [lepeTH TphoX mutonmH. Bigcranb BiJg TOYKH 10
wiomuyHU. Pi3HI BUIM PIBHAHB MPSAMOi B IpOCTOpi. 3aranbHe piBHAHHS npsaMoi. Kyt mix
JIBOMa MPSIMUMHU. YMOBHU HapajeIbHOCTI Ta MEPIEeHAMKYIAPHOCTI ABOX mpsMux. Kyt Mix
OpsSMOI0 Ta IUIOIIMHOI. YMOBH TapalieIbHOCTI Ta MEPIEeHAMKYJSPHOCTI TpsMoi Ta
IUIOLIMHY.

10.

[uninapuyani noBepxHi. Koniuni moBepxHi. Jleski moBepxHi Apyroro mopsaky. CrpouieHHs
PiBHSHB IIOBEPXOHB JAPYTOTO MOPSIIIKY.

11.

Crioco6u 3amannst Gynkuii. Kimacudikaris enemenTapaux ¢yHkuid. BiractuBocTi GyHKIIMH.
[ToOynoBa enementapHux QyHkiiil. [loGynoBa ¢GyHKIINH 32 HONOMOrOK €IeMEHTapHUX
MIEPETBOPECHb.

12.

Onepartii HaJ KOMIZIEKCHUMH YHCIIAMHU.

13.

O3HaueHHs NOCHIAOBHOCTI Ta apu@mernyHi naii Hajg HUMH. O3HaueHHA TpaHUL
MTOCIiOBHOCTI. HeckiHueHHO MaJli Ta HEeCKIHYEHHO BEJIMKI BEJITUYHUHHM Ta 3B’ 130K MK HUMHU.
BrnactuBocTi  HeckiHUYeHHO Mayiux BenuyuH. (OCHOBHI  TEOpeMH IMpO  TpaHUIll
TTOCJIiJOBHOCTEH.

14.

O3nauenHs rpaHuii ¢yHkuii. OnHocTopoHHI rpaHuii. OCHOBHI T€OpeMH IPO TPaHMLI.
[lepwa 1 gpyra Baxkausi rpanuii. [IopiBHSHHS HECKIHUYEHHO MainuX QyHKuii. EkBiBaneHTHI
HECKIHYeHHO Maii (QyHKIIi. PO3KpuTTS nesikux HeBU3HaueHocTel. HemepepBHICTh PyHKIIT
B Toumi. Touku po3puBy. [lii Hax HenmepepBHUMH (yHKUissMU. HenepepBHicTh
eneMeHTapHuX QyHKIIN. BracTuBOCTI QyHKIIHM, HENEPEepBHUX HA BIJIPI3KY.

15.

O3HaueHHs MOXIAHOI, 11 MeXaHIYHUH, QI3uYHMI Ta reoMeTpuyHuil 3MicT. OIHOCTOPOHHI
noxinHi. HenepepBHicth Ta audepenuiiioBHicTb. IloxigHa ckiageHoi  (QyHKIII.
['inep6omiuni QyHkuii Ta ixHi moxigHi. [loxigHa obepHenoi Qynkuii. udepenuiroBanHs
o0epHeHUX TpuroHoMeTpuyHux ¢yHkuid. Iloxinna ¢yHkKUii, 3a7aHOl MapamMeTpUYHO.
JudepenuiroBanHs HesBHO 3afaHoi QyHKuii. Jlorapudgmiune nudepenmiroBanns. [loxinHa
MOKA3HUKOBO-CTENIEHEBOT PYHKIIII.

16.

O3znavenHs paudepeHIiiaga, HOro TEOMETPUYHUN Ta MeEXaHIYHUU 3MicT. BractuBocTi
mudepenmiana. [aBapianTHICTh Gopmu nudepeHiiana. 3acToCcyBaHHS JudepeHIiaga B
HaOmmwkeHnx obuncneHHsx. [loxigai Ta gudepeHmiany BUIMX nopsakiB. Teopema depma.
Teopemu Pomns ta Jlarpamxa. Teopema Komri. Poskputtst HeBu3HaueHocteit. [IpaBuio
Jlomitans. ®opmyna Teinopa. MonoToHHicTh (yHKIII. JIOKambHUI ekcTpeMyM (QYHKIIII.
Haiibinbie 1 Haiimenine 3HadeHHs QyHKUIi. OMyKJIICTh 1 BIHYTICTh KPUBHUX. ACHMIITOTH
kpuBoi. Cxema gociipkeHHs GyHKIIT Ta mobyoBa ii rpadika.

17.

OsznauenHss ¢yHkuii OaraTthox 3MiHHMX. ['panuns QyHKIii 6araTboX 3MiHHHX.
HenepepBHicTs ¢yHKIIi O0araTboX 3MiHHUX. YacTHHHI TOXIJHI TEPIIOr0 Ta BHIIUX
nopsakiB. dudepenuiiiopnicts ¢ynkuii. IloBuuit nudepenmian. JAudepenuianu BUIIUX
nopsiakiB. [loximua ckmanenoi ¢yskiii. [ToBHa nmoxigHa. [HBapiaHTHICTE (HOPMH TTOBHOTO
mudepenmiana. AudepenuiroBants HesIBHOT (PYHKILII.

18.

JloTrdHa 1TUIOIMHA Ta HOpMaJh 110 MoBepxHi. ['eomerpuunuii 3mict nudepenmiana GyHKIii
nBox 3MiHHMX. Popmyna Teinopa s dyHkuii nBox 3MiHHHMX. JIOKadbHI €KCTPEMyMH




¢ynkuii aBox 3MiHHUX. Haiibineme Ta HalimeHne 3HaueHHS (yHKIil. YMOBHHUI
ekcTpeMyM. MeTon MHOXKHUKIB Jlarpanxa.

KpiM TOro KOXKHOMY CTyIEHTY HPOMOHYETHCS CaMOCTIHHO BUKOHATH KOMILJICKCHE 3aBJaHHS,
sIK€ OXOIUIIOE YC1 OCHOBHI TEMU AMCLUIUTIHY ,,Buia maremaTka”. MeTor0 BUKOHaHHS KOMIIJIEKCHOTO
3aBJIaHHs € OBOJIOAIHHA HAaBMYKAMH 3aCTOCYBaHHS METOJIB BHUIOI MaTeMaTHKHU IMPH PO3B’S3yBaHHI
3agad. KokeH 3 MyHKTIB KOMIUIEKCHOTO 3aBAaHHS OLIHIOEThCA 3a 100-0anbHOMNO ILIKAJIOK, a TaKOoX
BU3HAYA€THCS MiJICYMKOBA OIliHKA (SIK cepeHs apu(MeTH4Ha 3 MPOMIXKHUX OLIIHOK).

3aB/jaHHs 1JI1 BUKOHAHHSA CAMOCTIHHOI po0oTH

I cemectp: 1. Bukonaru aii Hax marpumsimMu. 2. OOUMCIUTH BU3HAYHHK TPETHOTO 1 BHUILOTO
nopsiaky. 3. Po3B’s3aTu cuctemy piBHSAHb MeTonoM Kpamepa Ta MatpuuyHuM mMeTosioM. 4. Po3B’s3atu
cucreMy piBHSHb MetonoM laycca i Kopmana I'aycca. 5. Jlocmiautu cucreMy Ha CyMiCHICTh. 6.
3HalTH BIIACHI 3HAYCHHS Ta BEKTOPHM MaTpHIIl oreparopa. 7. BukoHaTu Aii Hajg BEeKTOpaMH, 3HAWTH
JOBXXHHH BKa3aHUX BEKTOPIB. 8. OOUMCINTH IJIOLTY TPUKYTHHKA 32 IOTIOMOT0I0 BEKTOPHOTO JOOYTKY
1 00’eM mipaMiay 3a JOTMIOMOIOK MIIIAHOTO JOOYTKY BEKTOpPiB. 9. 3HAWTH BCi BKa3aHi €JIEMEHTH B
TPUKYTHHUKY y ripocTopi. 10. 3HaiiTi BCi BKa3aHi €JIEMEHTH B MipaMiJii y IpOCTOpi.

II cemectp: 1. OOumciuTu BKazaHi rpaHulll QyHKHid. 2. OOYMCIUTH TOXIAHI CKIIAJEHUX
(byHKII, BUKOPUCTOBYIOUM NpaBuWia mudepeHIiroBaHHs. 3. BuxopucroByroun mpaswio Jlomitans,
3HAWTH BKa3aHi rpaHuili. 4. 3HaliTH ekcTpeMyM (QYHKIIIT Ta HalOIbIIe 1 HaliMeHIe 3Ha4eHHsT (PyHKIIiT
Ha Biapi3Ky. 5. [IpoBecTn moBHe nociipkeHHs GyHKIIT Ta OOy yBaTH ii rpadik. 6. 3HAWTH YaCTHHHI
MOX1H1 1 MOBHUK audepeHIian GyHKIii ABOX 3MIHHUX. 7. 3HAHUTH MOXifgHI 1 MOBHI audepeHianu
Jpyroro mopsaky (GpyHkmii ABOX 3MIHHHX. 8. 3HAWTH MOXIJHY CKIQJCHOI Ta HESABHOI (DYHKIINH JTBOX
3MIHHHX. 9. 3HaWTH MOXiJHY B 33JIaHOMY HAIPSMKY Ta rpalieHT QYyHKIiT ABOX 3MiHHUX. 10.3HaiiTu
eKCTpeMyM (YHKIII{ JBOX 3MIHHHX a00 YMOBHUI eKcTpeMyM (DyHKIIiT IBOX 3MiHHUX.

7. TpeHiHr 3 AUCUMILTIHM ,,BHIIa MaTemaTuka”
Ilopsiiok npoBeeHHS TPEHIHTY:

1. BerynHa yacTuHa IPOBOJUTHCS 3 METOI0 O3HAHOMIIEHHS CTYJEHTIB 3 TEMOIO TPEHIHI'OBOTO
3apiaHHdA. 2. OpradizainiiiHa YyacTMHA TNOJIATA€E y CTBOPEHHI POOOYOro HACTPOK Y KOJIEKTHUBI
CTY/EHTIB, BU3HAYECHHI NMPaBWJI TPEHIHTOBOT0 3aHATTA. 3. [IpakTHuHa YacTUHA MPOBOJUTHCS MUISIXOM
BUKOHaHHs 3aBJaHb (BapiaHTH 3aBaaHb BimoOpaxeni y Moodle). 4. IlinBeaeHHS MiACYMKIB.
OOroBopeHHs pe3ysbTaTiB BUKOHAHHS 3aB/laHb, OOMIH JyMKaMH 3 IPOOJIeMaTUKH TPEHIHTY.

3aBaHHs 1J19 TPEHIHTY:

I cemectp: 1. Po3p’si3aT HeONHOpPIAHY cUCTeMy JiHIMHMX piBHAHb MeTogamu Kpamepa,
matpuuHnM, ['aycca i XKopnmana-I'aycca. 2. BusHauntu B3a€MHE PO3MIIEHHS MPSMOi 1 TUIOIIWHU Y
pocTopi. 3. 3BECTH 10 KAHOHIYHOT'O BUTJISAY PIBHSAHHS KpUBOi 200 MOBEPXHI 1 MOOyAyBaTH ii.

IT cemectp: 1. Po3kpuTH HEBU3HAUEHICTh MPH 00YMCIIeHH] rpaHulli. 2. Jocaianti QyHKIi0O Ta
noOyyBatu 1 rpadik. 3. JlocniguTy Ha eKcTpeMyM (PyHKIIIO ABOX 3MIHHUX.

8. MeToau HAaBYAHHS

VY HaBYaJbHOMY TMpOLECi 3aCTOCOBYIOTHCS: JEKIi, NMPaKkTHUYHI Ta I1HAWBIAYyaldbHI 3aHSATTA,

KOHCYJIbTaIli1, METOJT OMTUTYBAaHHSI, TECTYBaHHS, BUKOHAHHS 3aBJaHb JJIsi CAMOCTIHHOI pOOOTH.
9. 3aco0m OiHIOBAHHS Ta METOAM IeMOHCTPYBaHHS pe3yJbTATIB HABYAHHA

VY mporieci BUBUEHHS TUCIUILIIHY ,,Buiia MaTemaTika” BUKOPUCTOBYIOTHCSI HACTYITHI 3aC00H Ta
METOAM JIEMOHCTPYBAHHS pe3yJIbTaTiB HaBYaHHA: IMOTOYHE TECTYBAaHHS Ta ONMUTYBAHHS; IiJICYMKOBE
TECTYBaHHsS IO KOXHOMY 3MICTOBOMY MOJYJIIO; OIIHIOBaHHS 3aBJaHb TPEHIHTY Ta CaMOCTIHHOT
poOOTH; MMCEMOBHIA €K3aMeH.

10. MoaiTuka ouiHIOBaAHHS

Tonimuka wooo Oeonatinié i nepecknaoanns. JIns BUKOHAHHS IHAMBIIYyaJbHHX 3aBJaHb 1
MIPOBEJICHHS! KOHTPOJBHUX 3aXOJiB BCTAHOBIIOIOTHCS KOHKPETHI TepMiHM. IlepeckinamanHs MoaymiB
BIIOYBa€eTbCsA 3 JO3BOJNY JUpEKLii (akyJabTeTy Ta HasBHOCTI MOBAXHMX MNPUYUH (HANpHUKIA,
JKapHIHU).

Ionimuxa wooo axkademiunocmi 0obpouecrHocmi. BUKOPUCTaHHS JPyKOBAaHHUX 1 €IEKTPOHHHUX
JoKepen iHdopMartii mi1 9ac KOHTPOJIBHUX 3aX0/IiB Ta €K3aMEHIB 3a00pOHEHO.

THonimuka wooo 6i0sidysanns. BinBimyBaHHS 3aHITH € 000B’I3KOBHM. 33 00’ €KTHBHUX MPUYHH
(HampuKJIaZ, KapaHTHH, BOEHHMH CTaH, XBOp00Oa, 3aKOpPJOHHE CTa)XXyBaHHS) HaBYAHHSI MOKeE
BinOyBaTHCA B OH-IAH (opMi 3a MOTOKEHHSIM 13 KEPIBHUKOM KypCy 3 J03BOJIy ITUPEKIii




bakynpTeTy.

11. Kpurepii, ¢popMH MOTOYHOTO TA MiICYMKOBOI'0 KOHTPOJII0
IMincymroBuii 6ai (3a 100-0aypHOT MIKAJIO0) 3 IUCIUILIIHY ,,BHIla MareMaThKa” BU3HAYACTHCS
y »
SIK CEPETHhO3BAXKEHA BEITMYMHA, 3AJICKHO BiJl TUTOMOI Barv KOJKHOI CKJIaJIOBOI 3a1iIKOBOT'O KPEIIUTY:

1 cemecTp
3anikoBuit MoTyIb 1 3amikoBuii Moyns 2 | 3amikoBuil | 3amikoBmii | 3amikoBuil | Pazom
MOJYJIb 3 MOmyJib 4 MOIYJIb 5
(ex3ameH)
10% 10% 10% 10% 5% 15% 40% 100%
Onuty- | MonyneHa | Onuty- | Moaynbaa | Orminka3a | OriHka 3a TecroBi
BaHHSA mig | pobora 1 | BaHHSA mig | poOoTa 2 — | BAKOHAHHS | BUKOHAHHS 3aBIaHHA
gac 3aHIT- | —Makc. | 4ac 3aHsT- | makc. 100 | 3aBmaHb 3aB/IaHb (10 TectiB
T (temu | 100 GanmiB | 15 (Temu OaiB miJ 9ac | caMOCTIHHOI | 1o 2 6anu
1-3), 4-10), TPEHIHTY — | poOoTH — 3a TecT) —
makc. 100 makc. 100 Mmakc. 100 makc. 100 Mmakc. 20
OaJtiB OaJtiB OaitiB OaiiB abo
Teoperuune
MMATAHHS —
Makc. 20
OaiB
3anaui (2
3a/1a4i) — 1mo
30 oauis,
Mmakc. 60
OaiB
2 cemecTp
3anikoBuil Moyb 1 3amikoBuii Moyns 2 | 3amikoBuit | 3amikoBmii | 3amikoBuil | Pazom
MOAYJb 3 Moaynb 4 MOJIYJb 5
(ex3aMeH)
10% 10% 10% 10% 5% 15% 40% 100%
Onuty- | Moaynbna | Onwuty- | MogynbHa | Ominka3a | OmiHka 3a Tecrosi
BaHHA Mij | poborta 1 BaHHS Mij | poboTa 2 — | BUKOHAHHS | BUKOHAHHS 3aBJaHHA
vac 3aHAT- | — MakKC. yac 3audT- | makc. 100 3aBIaHb 3aBIaHb (10 TectiB
Ts (temu | 100 GamiB | T (Temu | OamiB miJgyac | caMocCTiiiHOi | mo 2 6anu
11-14), 15-18), TPEHIHTY — | pOOOTH — 3a TeCT) —
makc. 100 makc. 100 makc. 100 | makc. 100 Mmakc. 20
OaiB OaiB OaiiB OaniB abo
Teopernune
MMUTAHHS —
makc. 20
OaniB
3amaui (2
3a/1a4i) — 1Mo
30 Oauris,
Makc. 60

OaiiB




HIkana ouiHIOBAHHSA:

3a mkanor | 3a HaliOHAJIBHOIO 3a mkanow ECTS
YHiBepcutery IIKAJIOI0
90-100 Bigminao A (BiIMiHHO)
85-89 B (myxe mobpe)
75-84 Jlodpe C (mobpe)
65-74 3a70BIBHO D (3a10BiJIBHO)
60-64 E (nocratHpO)
35-59 . FX (1e3a/10B1JIBHO 3 MOKJIMBICTIO TOBTOPHOTO CKJIAJIAHHSI)
He3anosiipHO - S
1-34 F (He3a10B1IBHO 3 000B’I3KOBUM ITOBTOPHHUM KYpPCOM)

12. IHCTpYMeHTH, 00J1aJHAHHS TAa MPOrpaMHe 3a0e3neYeHHs1, BAKOPUCTAHHSI SIKUX Nepeadayae
HABYaJILHA JUCHHUILIIHA , BHina maTemaTuka”

Ne HalimenyBaHHs Homep temn

1. | Texniune 3a0e3MEUYCHHS: MYJIBTUMEAINHUN MPOEKTOP, MPOCKIIHHUI 1-18
€KpaH, HOYTOYK, IEPCOHAJIbHI KOMIT I0TEpHU

2. | lporpamue 3a6e3neuennss OC Windows 1-18

3. | Komynikariiitne nmporpamue 3abesmeuenns (Internet Explorer, Opera, 1-18
Google Chrome, Firefox, Viber, Telegram, Signal)

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

5. | KomynikamiiiHe nporpamue 3a0esnedeHns (Zoom, Google Meet) s 1-18
MIPOBEACHHS 3aHITh Y PEXKUMI OH-JIalH (32 HEOOX1THOCTI)

6. | Komynikariiina naBuaipHa tuiardopma (Moodle) mns opramizarii 1-18
JMCTAHIIIMHOTO HaBYaHHS (32 HEOOXiTHOCTI)

PEKOMEHJIOBAHI JKEPEJIA IHOOPMAIIII
OCHOBHA JIITEPATYPA

1. Bomnap A.1., Bysik JL.M., Bogusx O.I'. [IpakTukym 3 MaremMaTH4HOTo aHamizy y 3 dactmHax. Yactuna IIL
JudepennianbHi piBHsHAS: HaBuanpauii nocioHuk. — TepHomnink: HaBuanpaa kaura — borgan. — 2015. — 176 c.
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http://www.bohdan-digital.com/userfiles/file/catalog/review_file_667961170.pdf
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JEKUTbKOX 3MIHHHX): METOMUYHUH nociOHuk. — TepHonins: CMIT Taiin. — 2015. — 80 c.
5. bognap .1, Bosmak O.I'., ByO6usx M.M. Meroan4ni BKa3iBKH A0 MPAaKTUYHUX 3aHATH 3 Kypcy
«MatemMaTrnuHuii aHani3» (iHTerpajgbHe 4YuclIeHHA (YHKOIM oOJHie€l 3MiHHOI, KpaTHi, KPHBONIHIHHI Ta
MOBEPXHEBI IHTETPaJH): MeTOMUYHUI nocionuk. — Tepronins: CMIT Taiin. — 2016. — 112 c.
6. bomuap /I.I., Bosusak O.I'., binanuk [.b. Meroanuni Bka3iBKHM 10 MPaKTUYHHX 3aHATH 3 Kypcy «Buiia
MaTeMaTHKa» (JIiHiliHa anreOpa Ta aHaJiTHYHA reoMeTpis): MeToauuHuii mociOHuK. — Tepronine: CMII Taiim.
—2022. - 168 c.
7. Bomnap JI.I., Bosusk O.I'., Binanuk [.b. Meronnyni Bka3iBKM 10 MPAaKTUYHHMX 3aHATH 3 Kypcy «Buia
MaTeMaTHKa» (BCTYH A0 MaTeMaTHYHOIo aHaji3y, nudepeHuianbHe YUcAeHHS (YHKUIA OAHIET Ta AEKUTBKOX
3MIHHUX): MeToArnYHHN TociOHUK. — Teprominb: CMII Taiim. — 2022. — 132 c.
8. Bomuap /JI.I., Bosusk O.I'., Binanuk [.b. Meronnyni Bka3iBKM 0 MPAaKTUYHHUX 3aHATH 3 Kypcy «Buia
MaTeMaTHKa» (IHTerpajbHe 4YHcieHHs (QyHKUid onHiel 3MIHHOi, KpaTHi, KPHBOJIIHIHHI Ta IOBEPXHEBI
iHTerpanu): Meroguynnii nocionuk. — Tepromins: CMII Taiin. — 2023. — 148 c.
9. Buma marematuka. Y. 1. JliniiiHa anreOpa Ta aHajgiTHuHa reomerpis. JudepeniiaibHe YUCICHHS QYHKIT
onHiel Ta OaraTthox 3MiHHMX: HaB4. mociOHuk // O.B. bapabam, C.}O. [Izsmuk, 1O.JI. XKnmanoma, O.b.
Owmenuncbka, B.B. Onumenko, C.M. Illepuenko — K.: YT, 2015. — 187 c.
10. Buma marematuka. Y. 2. IHTerpajgpHe unciaeHHsS (YHKIH oHiel Ta 0araTboX 3MIHHUX: HaBY. MOCIOHMK //
0O.B. bapa6am, I'.M. Bnacuk, H.b. laxso, .B. 3ampiii, O.B. Ceunuyk, B.B. lllkama. — K.: IVT, 2019. — 232 c.
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11. Buma MaremaTrika ISl CTYACHTIB TEXHIYHUX crerianbHocted: Hard. moci6. Y. 1. // B.I. I'ymyn, C.M.

Sxumenko — Kponmmeaumskwmii: [ITHTY, 2019. — 186 c.
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dinimonixina, C.M. Skumenko, JI.M. KpuooGnorpka — KpormuBaunekmii: [THTY, 2022, — 181 c.

13. ly6uax B.M., [Iprmursix B.M., Hosumpka JI.I. Buma maremarnka B mpukiiagax i 3agadax: Hapd. mociOHUK.

— Bingnung: BHAY, 2018. — 254 c.

14. Kouapyx H.E., Mansp M.M., Hikonenko B.B. Illapkani M.M. EneMeHTH BHIOi MaTeMaTWUKW: HaBY.

nocioHuk. — Ykropoa: Bua-so YxxHY «"oBepna», 2017. — 124 c.

15. Jluman ®@.M., Biacerko B.®., Ilerperxo C.B. Buma maremartnka: HaBu. mociOnuk y 2 gactuHax. — K.:

VYHiBepcuTeTchka kaura, 2018. — 614 c.

16. Xom’rok B.B., Xom’tok 1.B. Buma maremartuka. Y. 1. JliniiiHa anreOpa Ta aHalmiTHYHA TEOMETPis:

npakTukyM. — Bigaumsa: BHTY, 2017. — 117 c.

17. Xom’ 1ok B.B., Xom’tok [.B. Buma matematuka. Y. 2. Betynm no MarematidaHoro anamizy. AudepeHiiaibpae

Ta iHTerpagbHe YUCIeHHs PyHKIIH oHieT 3MiIHHOI: IpakTHKYM. — Binauusa: BHTY, 2017. — 151 c.

18. Xom 1ok B.B., Xom 1ok 1.B. Buria maremaruka. Y. 3. @yHkIii 6aratb0X 3MiHHUX: MPAKTUKyM. — BiHHHIIS:

BHTY, 2020. - 69 c.

19. Jim Hefferon, Linear Algebra, Vermont USA, 2020.

20. Marin Marin , Andreas Ochsner, Complements of Higher Mathematics, Springer Cham, 2018.

21. P. Kalenyuk, O. Rybytska, G. Ivasyk, Linear Algebra and Analytic Geometry. Basic Course, Lviv
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JOJATKOBA JIITEPATYPA
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