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CTPYKTYPA POBOYOI MPOI'PAMU HABYAJIbHOI JTUCHUILJITHUA

»,BUIIA MATEMATHUKA”

1. Onmc gucouiutinm ,,Bumma maremaTuka”

Jucuumiaina —
Buimia MmatemaTnka

I'any3b 3HaHb, CHIENiAJBHICTD,
CTYNiHb BUIIOI OCBiTH

XapakTepucTuka
HaB4YaJbHOI
MUCIUILIIHNA

KiabkicTs kpepurtiB ECTS: 7

I'any3b 3HaHB
12 ,,Indopmauiiini TexHoJorii’

b

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

Kinbkicts 3aiikoBux moayais — 10

CrneniajbHicTh
124 ,,CucreMHuii aHajiz”

Pik miaroroBkm:
Menna — 1
3aouna — 1
Cemecrtp:
Jenna —1, 2
3aouna -1, 2

KinbkicTb 3MicTOBUX MOayJIiB — 4

Crtyninp BUIIOI OCBiTH —
0akajaBp

Jekmii:

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

3arajbHa KLIBLKICTh FOAHH:
lenna ¢popma nHapuanus — 210
3aouna ¢opma HaBuyanHs — 210

Camocriiina podoTta:
Jenna — 68 zoo.

3aouna — 186 200.
Tpeninz — 16 200.
InauBinyanbna pobGora
— 6 roxa.

TH:KHEeBHX TOIUH:

Jenna ¢gopma HaBYAHHS

1 cemectp — 6 rop.,

2 cemecTp — 8 rogu.,

3 HUX ayAUTOPHUX — 4 To]1.

Buna niJICYMKOBOI0
KOHTPOJII0 — eK3aMeH




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

2.1. Mera BUBYEHHS AMCUMILIiHM.

Merta BUKJIQIaHHS JUCHUIUTIHU MOJIATA€ Y PO3BUTKY JIOTIYHOTO 1 aIrOPUTMIYHOT'O MUCIICHHS, B
oJiepKaHHI1 CTyJIEHTaMH TEOPETHYHUX 3HAHb 1 MPAKTUYHUX HABUKIB 3 OBOJIOAIHHS Ta BUKOPUCTAHHS
OCHOBHMMH METOJIaMH JIOCHIKEHHS 1 PO3B’sA3yBaHHS MaTeMaTHUHUX 33714, a TAaKOX y (popmyBaHHI
0a30B01 MaTEMAaTUYHOI HIATOTOBKY I BIAIIOBIAHUX CIIElaJIbHUX JUCIIUAILIIH.

[IporpaMa Ta TeMaTUYHWI TUTAH HAMPABJICHI HA TJIMOOKE Ta IPYHTOBHE BUBYCHHSI OCHOB BUIIOT
MateMaTuku. L[ mucrumiina BITHOCUTBCS 10 3aralbHOOCBITHIX (PyHIAMEHTAJIbHUX TUCIUILIIH, SKi
dbopmytoTh cBiTOIIAN MaiOyTHIX (QaxiBUiB 3 iH(OPMAIIfHUX Ta KOMI IOTEPHO-IHTEIPOBAHUX
TEXHOJIOT1H.

BuBuenHs1 kypcy nependayae HasiBHICTh CUCTEMAaTHYHUX 3HaHb, LIJIECTIPIMOBAHOI pOOOTH HaJ
BHBYCHHSIM MATEMAaTHYHOI JIITEpaTypy, aKTUBHOI pOOOTH HA JEKIISIX 1 MPAKTHUYHUX 3aHITTIX,
CaMOCTIHHOT pOOOTH Ta BUKOHAHHS 1HJAWBIAyaIbHUX 3aB/IaHb.

2.2. 3aB1aHHSA BUBYCHHS AUCHUILTIHH.

l'onoBHMM 3aBAaHHSIM JUCHUIUIIHK ,Bumia wmarematuka” € BHUBYCHHS  3arallbHUX
3aKOHOMIPDHOCTEH Ta 3B’SI3Ky MDK PI3HHMH BEJIMYMHAMH 1 1X 3aCTOCYBaHHS B KOHKPETHHUX
JOCTIKEHHSIX.

B pe3ynbTaTi BUBUEHHS KypCy ,,Buiia Marematuka” CTy/IGHTH ITOBUHHI 3HATH:

—OCHOBHI TOHATTS 1 O3HaYEeHHS Teopii MaTPUIlb 1 BU3HAYHUKIB; OCHOBHI METO/IU PO3B’A3yBaHH:I
CHUCTEM JIHIMHMX PIBHSHB, METOJM 3HAXOJ/KEHHS BJIACHMX YHCEJ 1 BJIIACHUX BEKTOPIB JIHIMHHUX
OIepaTopiB; pi3HI BUAM PIBHSAHb NMPsAMOi HA IUIOMIMHI, IUIOIIMHHM Ta MPsSMOI B MPOCTOpI, JiHIA Ta
MOBEPXOHb JPYTOro MOPSIKY;

—TOHATTS T'PAaHUIll YUCIOBOI MOCHTIJOBHOCTI Ta (PYHKIi, MOHATTS MOXIAHUX 1 JuQepeHmiaIiB
GyHKIIM OaHIET 3MIHHOT; CXEMy MOBHOTO JOCITI/DKCHHsI (DYHKIIIl; MOHATTS YaCTMHHUX TOXITHUX 1
MOBHHUX JudepeHianiB GyHKIiH 6araTboX 3MIHHUX.

Mera mnpoBeneHHs JIEKIIA TMOJsArae y TOMY, MO0 O3HAWOMUTH CTYACHTIB 13 OCHOBHHMH
MIUTaHHAMU KypCy ,,Buiia matemaruka’.

3aBaaHHs IPOBEACHHS JICKITIH TTOJISITAE Y:

—BUKJIAJICHHI CTy/IEHTaM Y BIAMOBIZIHOCTI 3 MPOrpamMoi0 Ta poOOYMM IUIAHOM OCHOBHHUX IHTaHb
Kypcy ,,Buiia Mmarematuka’”;

—chopMyBaHHI Yy CTYJIEHTIB IUIICHOI CHUCTEMH TEOPETHUYHHX 3HaHb 3 Kypcy ,Buima
MaTeMaTuka’.

OCHOBHUM 3aBJaHHSM TPOBEJCHHS NMPAKTHYHUX 3aHATH € MIMOOKE 3aCBOEHHS Ta 3aKPIIUICHHS
TEOPETUYHHX 3HaHb, OTPUMAHUX Ha JeKUiAx. [IpoBeleHHs MNPaKTUYHMX 3aHATH Mependadae
BHPOOJICHHsSI Y CTYJEHTIB HaBHKIB PO3B’S3yBaHHS 3a/ad, 3 TOJAJIBIIUM BHUKOPHUCTAHHSIM HaOyTHX
3HaHb.

2.3. HaiiMeHyBaHHSI Ta ONKC KOMIIETEHTHOCTell, (opMyBaHHSI KOTpPHUX 3ale3nmedye
BHBYEHHS JUCIHUILIIHY ,,Buina maremaTuka”:

—(K25) 3maTHicTh TpenCTaBIATH MaTEMaTHYHI apryMEHTH 1 BHUCHOBKM 3 HHX 3 SICHICTIO 1
TOYHICTIO 1 B TaKuX (popMax, sIKi MIXOASATh IS ayAUTOPIi K YCHO TaK i B MUCbMOBIH (hopmi.

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

2.4. [lepenymoBHM 1Jisi BAUBYEHHSI TUCUMILIIHY ,,Buiia MmatemaTuka”.

ba3oBi 3HaHHS Ta BMIHHA 13 aNreOpy Ta MOYaTKiB aHaNi3y, FTeOMETpIii.

2.5. [IporpamHi pe3yJbTaTH HABYAHHS.

B pe3ynbraTi BUBUEHHS NUCHUILTIHHY ,,Builla MaTeMaTuka” CTy/IEHT IOBUHEH:

—(ITPO1) 3HaTH 1 BMITH 3aCTOCOBYBATH Ha MPAKTHUIll JU(EpeHIliabHe Ta IHTeTpaIbHE YUCIICHHS,
paiau Ta iHTerpan ®Dyp’e, aHANITUYHY TeOMETpil0, JiHIHHY anredpy Ta BEKTOpPHHUU aHami3,
(YHKIIOHATLHUMA aHaATI3 Ta JUCKPETHY MaTEMATHUKY B 00Cs31, HEOOXITHOMY JIJIsi BUPIIICHHS TUIIOBUX
3aBJIaHb CUCTEMHOI0 aHai3y;

—(ITP04) 3HaTH Ta BMITH 3aCTOCOBYBAaTH 0a30BI METOIU SKICHOTO aHaJi3y Ta iHTErpYBaHHS
3BUYANHUX JU(epeHIiaTbHUX PIBHAHD 1 cUCTeM, MU(EpeHIialbHUX PIBHAHD B YACTUHHUX IMOX1IHUX,
B TOMY YHCJIl PIBHSAHb MAaTeMaTUIHOI (Pi3UKH.



3. Ilporpama aucumiuiiny ,,Buima maremaruka”

3microBuii MoayJs 1. JliniiiHa Ta BeKTOpHA ajredpa.

Tema 1. MaTtpuui Ta aii Hax HUMU.

[TonsarTs npo marpunto. Buan matpuns. Onepaunii Hag mMaTtpuusMu Ta ix BnactuBocTi. OOGepHeHa
MaTpHIls Ta ii 3HaXOPKEHHS. PaHT MaTpuIll Ta HOTO 3HAXOKCHHS.

Tema 2. EnemenTH Teopii BU3BHAYHUKIB.

BuzHauHuKM Ipyroro i TpETHOTO MOPSAJKIB Ta iX BIACTHBOCTI. MiHOpHW Ta anreOpaidHi JOTIOBHEHHS.
Po3knan BuM3HayHMKa 3a eleMeHTaMu psaka abo croBmis. [IOHATTS Npo BU3HAYHUKU BHUIIHUX
nmopsiiKiB. MeTou 00YMCIICHHS] BU3HAYHUKIB.

Tema 3. Cucremu JiHIiHMX PIBHAHD.

3araJibHUA  BWTJISI[] CHUCTEMH JIHIWHMX —anreOpaiunux piBHAHb. OCHOBHI O3HAYCHHS.
Po3B’s13yBaHHs cUCTEeM JiHIHHUX pPiBHSAHBb 3a (popmynamu Kpamepa. Marpuynmii 3amuc cucTeMH
JIHIMHUX PiBHSAHB. PO3B’sI3yBaHHS MaTpUYHHUX PIBHSAHB 1 JTIHIHHUX CHCTEM 3a JOTIOMOTOI0 OOepHEHOT
maTpuili. Enementapni neperBopenHs. Kputepiii cymMiCHOCTI CUCTeMH JiHIHHUX piBHAHb. Teopema
Kponekepa-Kanemni. Po3B's3yBanHs cucteM JiHIHHUX piBHSAHH MeTojgoM [aycca. Po3B’s3yBaHHS
CHCTEeM JIiHIHHUX piBHAHB MeTo10M XKopaana. CTpyKTypa 3arajbHOTO PO3B’SI3KY OJJHOPIIHOT CUCTEMHU
NiHIMHKUX piBHSIHB. DyHAaMEHTaNBHA CUCTEMA PO3B’I3KIB OJHOPITHOT CUCTEMHU JIIHIMHUX PIBHSHb.

Tema 4. BexrTopu i Jiniiini aii 3 Humu. Cucremu koopanHat. Bekropu B cucremi
koopauHar. Jliniiina 3aje:xknicTb BekTopis. [logiu Bigpizka y 1anomy BiHOIIEHHI.

Ckansipui 1 BekTopHi BennuuHM. JIiHiMHI 1ii 3 BekTopamu. Po3kman BekTopa 3a 06a3mcoMm.
[Ipoexmiss BekTopa Ha Bich Ta ii BimacTUBOCTI. [IpsIMOKyTHa JekapToBa CHUCTEMa KOOpPIAMHAT Ha
IUIOIIMHI Ta y mpocTopi. IlepeTBOpeHHsT NMPSIMOKYTHOI CHCTEMH KOOpAMHAT Ha ruiomuHi. [lonspHa
cucteMa kKoopauHart. [lwmiaapuyna ta chepudHa cucteMu KoopauHat. JIiHiliHA 3a7€XKHICTh BEKTOPIB
Ha IUIOMMHI 1 B mpoctopi. basuc Ha momuHi 1 B mpocropi. Bekropu B cucTeMi KOOpAMHAT.
KoopnunaTt, moBkWHa 1 HampsiMHI KOCHMHYcH Bektopa. JIiHIWHI omeparlii HaJx BEKTOpaMH Yy
KoopauHaTHIN (opmi. PiBHICTE 1 KoniHeapHicTh BekTopiB. [loain Bifpizka y JaHOMY BiJHOIICHHI.

Tema 5. Cransipuuii 100yTOK BeKTOpiB. BekTOopHi npocTopu. BekTopHuii Ta Mmimnanmi
N00yTKHM BEKTOPiB.

Cxkanspauii 100yTOK JBOX BEKTOPIB, HOTO BJIACTMBOCTI Ta T€OMETPUUYHHUI 3MicT. BupakeHHs
CKaJIAPHOTO JOOYTKY uepe3 KOOpJuHATH BeKTopiB. KocuHyc KyTa Mixk JBOMa BeKTopamMu. BexTopHuit
T0OyTOK JBOX BEKTOpIB, MOTO BIIACTUBOCTI Ta TeOMETpHUYHHH 3MicT. KoopauHaTHe BHpa)KeHHS
BEKTOPHOTO TOOYTKY. YMOBa KOJIHEapHOCTI JABOX BeKTOpiB. Mimanuii A0OYTOK BEKTOpIB, HOTO
BJIACTUBOCTI Ta TreoMeTpudHHi 3MmicT. KoopawHaTHE BUpPaXKEHHS MIIIAHOTO JO00YTKY. YMOBa
KOMILJIAHAPHOCT] TPHOX BEKTOPIB.

Tema 6. bararoBumipHi npocropu, JiHiiiHi oneparopu, KBaapaTu4Hi popmu.

N-BUMIpHUM BEKTOPHUH mpocTip. EBKIiAiB mpocTip. BumipHICTE 1 6a3uc BEKTOPHOTO TIPOCTODPY.
3B's130k Mixk 6azucamu. JIiHilHI onepaTopu Ta iX MaTpulli. BiacHi 4ucia Ta BIacHi BEKTOPH JHIMHUX
omeparopiB, iX BIACTUBOCTI. 3HAXO/DKEHHS BJIACHUX YHCEN Ta BJIACHUX BEKTOPIB JIHIMHHX
oreparopiB. MaTpuis oneparopa B 6a3uci 3 Bi1acHuX BekTopiB. KBagparuuni ¢popmu Ta iX MaTpHIis.
[TepeTBoperHss MaTpuIll KBaApaTudHOi (OPMH TpHU TEpexoli N0 HOBOro 0a3ucy. 3BeIeHHS
KBaJIpaTU4HOI (POPMHU 1O KAHOHIYHOTO BHILY.

3micToBuii MOIYJIb 2. AHAJITHYHA TeOMeTpis.

Tema 7. IIpsimMa J1iHis1 HA NJIOIIMHI.

[TonsaTTs Mpo JiHII HA IJIOMMHI Ta iXHI PiBHAHHA. Pi3HI BUAM pIBHSHB NPsIMOI Ha TUIOIIHHI.
3aranpHe pPiBHAHHS NpsAMOi Ta Horo gociipkeHHs. KyT Mk 1BOMa MpsiIMUMHU. Y MOBH MapaiebHOCTI
Ta MEePIEHIUKYISIPHOCTI IBOX MPsIMUX. BiICTaHb BiJl TOUKH 10 TPSIMOI.

Tema 8. Jlinii Apyroro nopsaxy.

[TonsaTTs MiHIT Apyroro mopsiAKy Ta ii piBHsAHHs. Eminc Ta #oro piBHsHHA. [imepOona Tta i
piBusHHs. [lapaboma Ta 1i piBHAHHA. [lonsipHe piBHAHHA eninca, TinepOoau Ta mapaboiu.
JlocTiKeHHsT PIBHAHD IPYTOTO TOPSJIKY.

Tema 9. [lnommMHA Ta NpAMAa B POCTOPI.

[TonsATTS Mpo mMoBepXHi 1 JiHIT B TpocTOpi Ta iXHI PiBHSAHHSA. 3arajbHE PIBHSIHHS IUIOIMIMHHA Ta
fioro pocimipkeHHs. PIBHSHHS IUIOIMIMHU, IIO TNPOXOJWTH dYepe3 Tpu Touku. Kyr Mk 1aBoma
IUIOUIMHAMHM. YMOBHU MapaliellbHOCTI Ta NEPIEeHIUKYIAPHOCTI JBOX IUIomUH. [lepetnH Tpbhox
WIomMH. BifcTaHp Bil TOYKHM 0 TUIOMMHHU. Pi3HI BUAM PIBHSHB TPSIMOi B MPOCTOpi. 3araibHe



piBHsHHSA npsmoi. KyT Mixk ABOMa MpsSMUMH. YMOBU TapajieIbHOCTI Ta MEPICHIUKYISIPHOCTI TBOX
npsMux. Kyt Mixk npsiMoro Ta MIOUIMHOK. YMOBHU NapaieIbHOCTI Ta MEPIEeHIUKYISIPHOCTI MPSIMOT Ta
TUTOLIMHH.

Tema 10. IloBepxHi Apyroro nopsiaxy.

[TonsaTTs mpo moBepxHi apyroro mopsaky. [luniaapuuni noBepxni. Koniuni moBepxHi. [eski
MOBEPXHI JAPYroro TOPSAKY: eJINCOoil, OJHOMOPOKHUHHUKI TinepOosioin, IBONOPOKHUHHUN
rinep6ooin, exinTUIHUN mapabooin. JlociipkeHHs piBHIHb TOBEPXOHB JPYTOro MOPSIKY.

3micToBuii Moay.b 3. KommiekcHi uncia. Enementapui gpyHnkii.

I'panuui nocaigoBuocti Ta ¢pynkuii. HemepepBHicTh.

Tema 11. [diiicni yucaa. Enementapui ¢pyHkuii.

Hiticui uncna. Moayns mivicHoro yucia. @yHkIii oaniei 3MiaHOI. Criocobu 3aBnanHs QyHKITIH.
[TapHi, HemapHi, MepioIMYH1, MOHOTOHHI, 00epHeHi (yHkii. Enementapni QyHkmii Ta ix rpagiku.

Tema 12. KomnuiekcHi yncJia.

KommnexcHi yncna. Onepanii HaJ KOMIUIEKCHUMH 4YuciiaMu. AnreOpaiyHa, TpUrOHOMETpHYHA
Ta MOKa3HUKOBI opmu ix 3amucy. opmyna Myaspa. KopeHi i3 KOMIUIEKCHUX YUCE.

Tema 13. I'panuus nocai0BHOCTI.

YacTkoBO Ta JHIMHO BHOPSAAKOBaHI MpocTopu. Mexi MHOXHH. O3Ha4eHHS TMOCIIIOBHOCTI.
Oxkin Touku. ['panuiis mocnigoBHOCTI. BracTuBocTi 301KHUX MOCTiOBHOCTEH. ['paHuIlT MOHOTOHHOT
nociinoBHocTi. Yucno e. IlignocminoBaocti. Teopema bonbrano-Beitepmtpacca. BepxHs 1 HUXKHS
rpanuili nociigoBHocTi. DyHaamenTanpHi mocuinoBHocTi. Kputepiit Kol 301:KHOCTI MOCTiJOBHOCTI.

Tema 14. I'panuns ¢pynkuii B Touni. HenepepBHicThb.

I'pannuni Touku MHOXuHHM. ['panung ¢yskmii B touri 3a Komri i 3a I'efine. BmactuBocTi
rpanuni ¢yHkuii B Touni. [lepma i apyra Baxusi rpanuui. OgHoO61uHI rpanui. IcHyBaHHS rpaHHIi
¢ynkuii B Touni. HeckiHueHHO Maii 1 HeCKiHUeHHO Benuki GyHKHil npu x — a . Binnomennsa “O” i
“0”, BimHOIIEHHS ekBiBajeHTHOCTI. HemepepBHicTh (yHKIT B Touli. EnemeHTapHi BIacTHBOCTI
HeniepepBHUX (yHkIii. HenepepBHicTh enementapHux ¢ynkuid. Pospusu dynkmiit. Knacudikamis
TOYOK po3puBY. BnactuBocTi GyHKIIIH, HEEPEPBHUX HA BIJIPI3KY.

3microBuii MoayJsb 4. ludepennianbHe yncaeHHs: GyHKUin oaHiel Ta 6araTrbox 3MiHHHUX.

Tema 15 IudepenuianbHe yucaeHHss PyHKUIN OAHi€T 3MIHHOI.

O3naueHHs noXinHOI, 11 MexaHIuHUH, (I3UYHUN Ta TeoMeTpUyHHH 3MicT. OIHOCTOPOHHI
noxigni. HemepepBHicth Ta mudepenmiiioBHicTh. [IpaBmia obuncnenHs mnoxigHux. [loximHa Bixg
ckianaeHoi ta ooepuenoi ¢pynkuii. [ToxigHi Biy OCHOBHHX eneMeHTapHUX (yHkmii. [Toxinna ¢yHkmii,
3amanoi  mapameTpuuHo. [[udepeHnniroBanHs ~ HesBHO  3amaHoi  ¢yHKIii.  Jlorapudmiune
mudepenniroBanng.  JudepenuiiioBanicts.  dudepenuian.  Kpurepiii  nudepeniiiioBanocTi.
['eomerpuunuii 3micT audepeHItiaia, HOro BIACTHBOCTI Ta 3aCTOCYBaHHS 10 HAOIMKEHUX OOYUCIICHb.
[MoxiaHi Ta mudepeHIiaiy BUIUX TOPSIKIB.

Tema 16. 3acrocyBanHs 1M(epeHNiaILHOT0 YUCJIEHHS 10 0CTiKeHHsT (PYHKITI.

Teopema ®@epma. Teopemu Posuist ta Jlarpamxka. Teopema Korri. Po3kputTs HeBu3HaueHOCTEH.
[TpaBuno Jlomitans. ®opmyna Teiimopa. MoHoToHHICTh QyHKINT. JlokansHUN ekcTpeMyM ¢YHKIIII.
Haii0inpme i HaitmMeHme 3HaueHHS (yHKIii. OmykiicTh 1 BrHYTICTh KPUBUX. ACHUMITOTH KpPHUBOI.
Cxema nocimimkenHs QpyHKIlii Ta modyaosa ii rpadika.

Tema 17. I'panuus, HenepepBHICTb, YACTHHHI MOXiAHI Ta MOBHUH IudepeHnian PyHKUiT
0araTb0X 3MiHHHX.

OsnauenHs QyHkmii 6aratbox 3MiHHHX. OKUT TOYKM y GaraToBUMipHOMY mpocTopi. I'paHuIs
¢bynkmii Oarathox 3MiHHHMX. [lonBiitHi 1 TOBTOpHI Tpanwmii. HemepepsHicTh GyHKIII OaraThbox
3MiHHUX. BracTuBoCTi HemepepBHUX (QYHKIIH Ha KOMIakTax. YacTHHHI MOXiAHI MEPIIOro Ta BUILUX
nopsiakiB. udepenuiiioBnicts Gynkiii. [louuit audepenmian. udepenmiany BUIUX MOPSIKIB.
IMoxigna cknagenoi ¢ynkuii. [loBHa moxigHa. [HBapiaHTHICTH (GopMH MOBHOTO udepeHIiiaa.
HudepentniroBanus HessBHOT GyHKITT. [ToxigHa 3a HATPSIMOM 1 TPAIEHT .

Tema 18. 3acTocyBanns yactTuHHMX noxignux. Excrpemym ¢pyHkuii 1BoX 3MiHHHUX.

JloThuHa TUIONIMHA Ta HOPMalibh JO0 TOBEpPXHI. 3aCTOCYBaHHS IMOBHOTO audepeHmiany 10
HaOmwkeHnx obuucieHs. @opmyna Teitnopa st ¢yHkmii ABOX 3MiHHUX. JIOKallbHI €KCTpeMyMH
GbyHKIIT 1BOX 3MIHHMX. YMOBHUW eKcTpeMyM. Meton MHOXHHKIB Jlarpamka. HaiiGinbiie Ta
HaliMeHIIe 3Ha4eHHs QYHKIII{ Ha KOMITaKTi.



4. CTpyKTYypa 3aJ1iK0BOr0 KpeauTy 3 TUCUMILIIHU ,,BUIa MaTemaTuka”
Jlenna popma HaBuaHHS

Kinpxicte rogua

Jlexuii | Ipaktuysi CPC IPC | Tpeninar | KonTponbHi
3aHATTSA 3ax0]i1
3mictoBuii Moayinb 1. JliHiliHA Ta BEKTOpHA anredpa
Tema 1. Matpwurii Ta aii HaJ HUMHA 2 2 1 IOTOYHE
ONUTYBaHHS
Tema 2. EnemenTtu Teopii BU3Hau- 2 2 1 MOTOYHE
HUKIB ONUTYBaHHS
Tema 3. Cucremu JiHIMHUX piB- 6 8 4 IIOTOYHE
HSIHB ONUTYBaHHS
Tema 4. Bekropu 1 miHilHI Aii 3 2 2 2 IIOTOYHE
Humu.  CucreMu  KOOpIMHAT. ONUTYBaHHS
Bektopu B cucreMi KOOpIMHAT.
JliniliHa 3aJIeKHICTh BEKTOPIB. 1 4
[Momin Bimpi3ka y JaHHOMY
BIJIHOIIIEHH]
Tema 5. Ckanspauii a00yTOK 2 2 2 MMOTOYHE
BEKTOpiB. BektopHi mpocropw. OTUTYBaHHS
BekropHuii Ta Mimanuii 100yTKH
BEKTOPIB
Tema 6. bararoBuMipHi mpoOCTO- 4 2 2 MOTOYHE
pH, JiHIKHI omepaTopu, KBaJpa- OTUTYBAaHHS
TUYHI HopMHU
3MICTOBUI MOAYJH 2. AHAIITUYHA TEOMETPIs
Tema 7. IIpsima niHis HA TUIOIIKHI 2 2 2 IIOTOYHE
ONUTYBaHHS
Tema 8. Jlinii gpyroro nopsiaky 4 4 2 IIOTOYHE
1 4 ONUTYBaHHS
Tema 9. IlmommHa Ta npsma B 4 4 2 IIOTOYHE
POCTOPI OMUTYBAHHS
Tema 10. TloBepxni npyroro 2 2 2 MMOTOYHE
TIOPSITIKY ONUTYBaHHS
3wmicToBuit Moayib 3. KommiekcHi uncna. Enementapui QyHKITii.
I"'panuui nocaifgoBHocTI Ta GyHKuii. HemepepBHICTH
Tema 11. JlidicHi uyncna. 2 2 4 ITOTOYHE
EnemenTapsi pynkiii ONMUTYBAHHS
Tema 12. KommuiekcHi uncia 2 2 4 IIOTOYHE
) 4 ONUTYBaHHS
Tema 13. I'panuiis 4 2 4 IIOTOYHE
MOCTTIOBHOCTI ONUTYBaHHS
Tewma 14. I'panuns GyHKITi B 6 6 6 MMOTOYHE
toulli. HemepepBHiCTh ONMUTYBAHHS

3wmicToBuii Moayinb 4. ludepeniiansae yncaeHHs QYHKINN oaHiel Ta 6araThboX 3MiHHUX

2 4

Tema 15. ludepenmianpae 4 4 7
qucleHHsT QYHKIIH OHI€T

3MIHHOT

Tema 16. 3actocyBaHHs 6 6 8

nudepeHIiaTbHOTO YUCIICHHS 10
JOCIIJKEHHS (YHKIIN

IIOTOYHEC
OINMUTYBAHHA

IIOTOYHEC
OIMUTYBaHHs




Tema 17. I'panuns, 2 4 7 IIOTOYHE
HETIepEPBHICTh, YACTUHHI MOX1H1 ONUTYBaHHS
Ta MOBHUM qudepenmian GyHKIii
0araThbOX 3MIHHUX
Tema 18. 3acTocyBaHHs 4 4 8 MOTOYHE
YACTUHHUX TOX1THUX. OMUTYBaHHS
Excrpemym ¢ yHKI1i1 6aratbox
3MIHHUX
Pazom 60 60 68 6 16
3ao4yHO-HCTaHITIiTHA (hOopMa HABYAHHS
KinekicTs roguu
Jlexmii | [IpakTuysi CPC IPC | KontponbHi
3aHATTS 3axX0/IH

3microBuit Moaysb 1. JliHiliHa Ta BeKTOpHA anredpa

Tema 1. Marpwurii Ta fii HaJ HUMHA

Tema 2. EnemenTtu teopii BU3Ha4-
HUKIB

2

8

8

Tema 3. CucremMu HiHINHUX

pIBHSIHB

10

Tema 4. Bekropu 1 miHilHI Aii 3
HuMa.  CHCTeMH  KOOpJHMHAT.
Bektopu B cucreMi KOOpIMHAT.
JliniliHa 3aJIeKHICTh BEKTOPIB.
[Momin  Bimpi3ka y  JaHOMY
BIJTHOIIIEHH]

Tema 5. Ckamspuuii m00yTOK
BEKTOpiB. BektopHi mpocropw.
BekropHuii Ta Mimanuii 100yTKH
BEKTOPIB

Tema 6. bararoBuMipHi MpOCTO-
pH, JiHIKHI omepaTopu, KBaJpa-
TUYHI HOopMHU

3MicTOBHI MOy b 2. AHai

THUYHA T€OMETPis

Tema 7. [Ipsima niHisI HA TUTOTIMHI

Tema 8. JliHii gpyroro nopsiaky

Tema 9. Ilmommua Ta npsma B
IPOCTOPI

Tema 10.
MOPSIKY

[ToBepxHi apyroro

7

8

9

9

3wmicToBuit Moayib 3. KommiekcHi uncna. Enementapui GyHKITii.
I"'panuni nocninoBHocTi Ta QyHkuii. HemepepBHICTSH

Tema 11. JliticHi yucna.
EnemenTapni ¢pyHKItii

Tema 12. KoMrutekcHi unciia

Tema 13. I'panuiis
ITOCHITOBHOCTI

Tewma 14. I'panuns GyHKITT B
toulli. HenepepBHicTh

5

7

7

3microBuii Moayis 4. ude

peHITiaTbHe YUCICHHS QYHKITIH OfHI€T Ta 6araTb0X 3MIHHUX

Tewma 15. ludepennianbue
YUCJIeHHS QYHKITIH OHIET
3MIHHOT

1

2

14




Tema 16. 3acTocyBaHHs 2 24 — —
JTQepeHIiaTbHOTO YUCICHHS J10
JOCJTIJDKEHHS (PYHKITIH

Tewma 17. I'panuns, 1 20 — —
HeTIepePBHICTh, YaCTUHHI MOX1/IHI
Ta MOBHUM qudepeHtiian GyHKIii
6araTb0X 3MIHHHUX

Tema 18. 3actocyBaHHs 2 1 24 — —
YJaCTHMHHUX TTOX1THUX.
Exctpemy™m ¢yHkuii 6aratbox
3MIHHUX

Pazom 16 8 186 - —

5. TemaTuka NPaKTHYHUX 3AHATH 3 JMCHUILIIHM JUCHHUILTIHY ,,Buina matemaTuka”.

I cemecTp
IpakTunyne 3anaTTsa Nel-2.,
Tema: MaTpuui Ta aii Hag HUMH. BU3BHAYHHMKM, IX BJIACTHBOCTI Ta 00YHCICHHA
Mera: HaBuuTHcs BHKOHYBAaTH il HaJA MATpUOsIMH i OOYMCJIIOBATH BU3HAYUKH,
BHKOPHCTOBYIOYH iX BJIACTUBOCTI.
IutanHs 118 00rOBOPEHHS:
1. Marpurii Ta ix Buau. 2. JlomaBaHHs 1 BiAHIMAHHS MaTPHUIlb, MHOXKEHHS MaTPHIll HA YHCIIO.
3. MHOeHHs MaTpHllb. 4. BU3HAUHUKHU APYTOTro HMOPSIIKY, iX BIACTHBOCTI Ta OOUHCIICHHS.
5. O0uucieHHs BU3HAYHHKIB 3a TEOPEMOI0 po3kiany. 6. O0uncieHHs BU3HAYHUKIB BUIIIOTO TIOPSJIKY.
IIpakTnune 3ansarTsa Ne3-4.

Tema: MaTpu4Huii MeTO/ PO3B’SI3yBaHHS CHCTeM JIiHiHHUX piBHAHb. MeToa Kpamepa
PO3B’I3yBaHHs cHCTeM JIiHiliHUX piBHsAHb. MeToa I'ayca Ta Kopnana
PO3B’SI3yBaHHSI CHCTEM JIIHIHHUX PIBHAHb
Mera: HaBuuTHCcs 3HAXOAMTH PO3B’A3KH CHCTeM JiHIHMX PiBHSIHb MATPHUYHMM MeETOHO0M,

MeToaoM Kpamepa, metonom I'ayca i merogom Kopaana.

IutanHs 118 00rOBOPEHHS:
1. 3naxomkeHHsT oOepHEHOI Marpuili. 2. 3HAXO/KCHHsS PO3B’S3KY CHCTEMHU JIIHIMHUX PIBHSHb
MaTpuyHuM MeToioM. 3. Cytb Metony Kpamepa. 4. Cuctema piBHSIHb Ma€ €JUHUNA PO3B’A30K, HE Ma€
pO3B’s3KYy, Mae Oe3mid po3B’s3kiB. 5. [Ipsmuii 1 3BopoTHHit Xia ["ayca. 6. Cyts meTony KopaaHa.
7. CucteMa piBHAHB Ma€ €IMHUI PO3B’ 30K, HE Ma€ pO3B’ 3Ky, Ma€ Oe3J1i4 po3B’sI3KiB.

IpakTnyne 3aHATTA NeS-6.
Tema: Po3B’si3yBaHHA cHcTeM JiHITHUX OJHOPIAHMX PIBHAHb. 3HAXOIKEHHS (PYyHAAMEHTAJIbHOI

HOPMOBAaHOI cUCTeMH PO3B’sA3KiB. JlocailkeHHs cUCTeM HA CyMICHICTH

Mera: HapuuTHCcsi po3B’A3yBaTH OJHOPiAHI CHCTeMH PiBHSIHb, 3HAXOAMTH (YyHIAMEHTAJIbLHY
HOPMOBaHY CHCTEMY PO3B’fA3KIB, 10CJIiI>KyBATH HA CYMICHICTH O[THOPiIHY CUCTEMY PiBHSIHb.

IutanHs 118 00rOBOPEHHS:
1. Po3B’s3yBaHHS CHCTEM JIIHIMHUX OJHOPITHUX pIiBHSAHB. 2. 3HAXOHKEHHS (yHIaMEHTAIbHOI
HOPMOBAHO{ CHUCTeMH pPO3B’s3KiB. 3. 3HAXO/KEHHS paHry marpuui. JlocmipkeHHS Ha CYMICHICTb
cuCTeM 3a oroMoror Teopemu Kponekkepa-Kamenmi.

IIpakTnune 3ansarTsa Ne7-8.

Tema: Bexropu Ta aii 3 Humu. I'eoMeTpuyHi 100yTKH BeKTOpiB. Bincrann
Mixk n1BoMa Toukamu. [loain Bigpizka y nanoMy BigHoOmIEeHHI

Meta: HaBuuTHucs BMKOHYBATH Ail HAJ BEeKTOPaMH, 3HAXOAUTH CKAJSPHUNA, BEKTOPHUI Ta
MilIaHui 100yTKH BEKTOPIB.

IMuTanua 1jist 00rOBOPEeHHA:
1. [ii Han Bekropamu. 2. CkansgpHuii 100yTOK BEKTOpiB Ta fioro BiaactuBocTi. 3. BekropHuii 100yTok
BEKTOPIB Ta HOro BIacTUBOCTI. 4. Mimanuii 1o0OyTOK BEKTOPIB Ta HOTro BIACTUBOCTI. 5. BigcTans Mix
nBoMa Toukamu. 6. [Toain Bigpizka y JaHOMY BiJHOIIEHHI Ha IUIOMIMHI Ta B IPOCTOPI.




IpakTnyne 3anaTT Ne§-9.
Tema: BiacHi 3Ha4ueHHsI Ta BJACHI BEKTOPH JIiHIHHOr0 oneparopa
Merta: HaBuumTHCs TEPeTBOPIOBATH KBaJApPaTH4YHiI (OPMHM [0 KAHOHIYHOrO BHIJISAY Ta
3HAXOMTH BJIACHI BEeKTOPH TA BJIACHI 3Ha4YeHHs JiHIiHUX onepaTopis.
IMuTanusa 1jist 00rOBOPEeHHA:
1. KBagpaTuuni ¢popmu Ta iX IEepEeTBOPEHHS 10 KAHOHIYHOTO BUAY. 2. 3HAXOJKEHHS BIACHUX 3HAYECHb
JTIHIMHUX omepaTopiB. 3. 3HAXOHKEHHS BIIACHUX BEKTOPIB ONEPaTOPIB.
IIpakTuune 3ansarrs Nel(.
Tema: [IpsiMa HA MUIOIMHI
Merta: HapunTHcs ckJIaiaT pi3Hi piBHSHHS NPSIMO], IePEXOANTH Bi/l OAHOr0 PiBHSIHHA NPSAMOI
10 iHIIOTO0, Ta IX Oy1yBaTH.
IutanHs 118 00rOBOPEHHS:
1. Pi3Hi Buau piBHSHB NMPSMOI HA TUIOMIMHI. 2. 3arajgbHe piBHAHHS MpsMoi. KyT Mixk J1BOMa IPSIMUMU.
YMOBH NapajenbHOCT] Ta MEePIEeHIUKYIAPHOCTI JBOX NpAMUX. 3. PIBHSIHHA 3 KyTOBUM Koe(illi€HTOM.
Kyt Mix nBoma mpsMuMH. YMOBHU TMapaliebHOCTI Ta MEPHEHAMKYISIPHOCTI ABOX mpsMux. Ilydok
npsMux. 4. Binctanp BiJ TOYKHU 10 MPSMOI.
IMpakTunyne 3anarTa Nell-12.
Tema: Kpusi apyroro nopsiaky
Meta: HaBunTHCH CKJIAJATH PiBHAHHS KPHUBHUX JIiHil, CHPOIIYBATH PiBHAHHA Ta OyayBaTu
KPHBI JIiHil Ipyroro nopsjaKy.
IMuTanua st 00rOBOPEeHHA:
1. 3Haxo/DKEHHS LEHTpa Ta pajiyca Koja 3a 3araidbHuM piBHAHHsAM. 2. [ToOynoBa i BU3HA4YCHHS
EKCIICHTPUCUTETA, (DOKYCIB, TUPEKTPUC 3a KAHOHIYHUM PiBHAHHM eminca. 3. [TobynoBa i BU3HaYEHHS
eKCIIeHTpHCUTETA, (POKYyCiB, MUPEKTPHC 3a KAHOHIYHMM pIiBHSAHHAM rinep6onu. 4. IloOymoBa i
BH3HAYEHHS €KCIICHTPUCHUTETA, (POKYCIB, TUPEKTPUC 3a KAHOHIYHUM PiBHSIHHAM eminca. 5. [ToOymoBa 1
BU3HAa4YeHHS (POKyca 1 JAMPEKTPUCH 32 KAHOHIYHUM DIBHSAHHAM mnapabonu. 6. CHpolieHHs IiHiH
JPYToro MOpSAKY.
IIpakTnune 3ansarrsa Nel3-15.
Tema: [Ipsama i uiomuHa y npocropi. B3aemue po3minenss: npsaimoi
i ommHu y npocropi. IloBepxHi apyroro nopsiaky
Meta: HaBuumTHCHA CKJIQJAaTH Pi3HI PIBHAHHA NPAMHX Yy MPOCTOPi, BU3HAYATH B3a€EMHe
PO3MilllecHHSI NPSIMHUX i IVIOIHUH Y NPOCTOPI.
IMuTanusa 1j1st 00rOBOPEeHHA:
1. Bunu piBHSHb MIOMMHM Y TpocTopi. 2. KyT MiX JBOMa IUIOMIMHAMHU. YMOBH HapaleiabHOCTI Ta
MEePIEeHIUKYISIPHOCTI IBOX iouuH. 3. [lepeTrH Tphox miomuH. BigcTanb Bii TOUKH 10 MJIOLIUHH.
4. Pi3HiI BUAM PiBHSAHB NPSAMOI B IIPOCTOPi. 3araibHe piBHAHHSA mpsamoi. [lydok miomun. 5. Kyt mixk
JIBOMA MPSIMUMHU. YMOBH MapajieIbHOCTI Ta MEPIEeHAUKYISIPHOCTI BOX MpsMuX. 6. KyT Mix mpsimoro
Ta TUIOMIMHOIO. YMOBHU NapajesibHOCTI Ta MePIeHANKYISIPHOCTI IpAMOi Ta MmiomuHu. 7. CrpolieHHs
PIBHSHB OBEPXOHB JIPYTOTO MOPSIKY.
II cemecTp
IIpakTuune 3ansarTa Nel.
Tema: Hdiiicui yncaa. Enemenrapui gpyHkuii
Mera: HaBuuTHCSI PO3B’A3yBaTH HEPIBHOCTI, IO MiCTATH HeBiIOMi Il 3HAKOM MOIYJs
Kiaacu(pikyBaTu QyHKILiI, 3HAXOAUTH iX 00J1aCTh BUZHAYEHHS | OyayBaTH ix rpadiku.
IMutanHs 118 00rOBOPEHHS:
1. Monynes nmiticnoro yucma. HepiBHOCTI, 10 MicsATh HEBiIOMI M 3HakKoM moxyis. 2. Ob6macthb
Bu3HavyeHHs ¢yHkuii. 3. [TapHi, HenapHi, nepiognyHi, MOHOTOHHI QyHKIII. 4. O6epHeH] QyHKIT.
5. [TobynoBa rpadikiB eneMeHTapHUX (DYHKITIH.
IIpakTune 3ansarTs Ne2.
Tema: KommuiekcHi unciaa
Merta: HaBpuuTHCS NpPeICTaBJIATH KOMILUIEKCHI YHcJa y pPi3HUX (popMax, BUKOHYBaTH il Hajg
KOMIIJIEKCHUMH YHCJIaMU.
IutanHs 118 00rOBOPEHHS:
1. AnreOpaiuna, TPUTOHOMETPUYHA Ta MOKA3HUKOBI (HOPMU 3amucy KOMIUIeKCHUX uncen. 2. [lii Han
KoMIUIeKcHUMH ynciaamiu. 3. @opmyna Myaspa. 4. KopeHi i3 KOMIUIEKCHUX YHCEIL.



IpakTnyne 3auaTTs Ne3.
Tema: I'panuus MOCTITIOBHOCTI
Meta: HaBpuutHcs 3HAXOAMTH IPAHMII MOCTiIOBHOCTEH.
IutanHs 11 00rOBOPEHHS:
1. OGuucieHHs TPaHMIll MOCTiOBHOCTI. 2. 301kHI Ta po30iXKHI TociToBHOCTI. 3. HeckiHueHHO Mati
Ta HECKIHYCHHO BEJHKI MOCTiAOBHOCTI. 4. MOHOTOHHI MOCITiIOBHOCTI.
IpakTnyne 3aHATT Ne4-6.
Tema: I'panuns ¢pynkuii. HemepepBHicTb QyHKIil
Meta: HaBuutHcs 00YHMCII0BATH TpaHMUi (yHKII, BUKOPUCTOBYIOYH, 30KpeMa, mnepuy i
APYTY Ba:KJIUBi rpaHUIli, BCTAHOBJIKBATH XapaKTep TOUOK PO3PHUBY.
IMuTanua st 00rOBOPEeHHA:
1. PO3KpuTTS pi3HUX HEBU3HAYCHOCTEH mpu oOuwcieHHI rpanuib ¢yHkmii. 2. Tlepma i gpyra
BaxuBI rpaHuilil. 3. HeckiHueHHO MaJjli Ta HECKIHUCHHO BenuKi GyHKII. 4. BcTaHOBIEHHS XapakTepy
TOYOK pO3pUBY (PYHKIII.
IpakTnyne 3anaTT Ne7-9.
Tema: [IndepenniaibHe yncaeHHs PYHKIIH OAHI€T 3MiHHOT
Meta: HaBuurucst o0umcjaoBaTH NoXigHi Ta audepenumianm aaa (QyHKuUid 3axaHux sIBHO,
HesIBHO, IApaMeTPUYHO, 3HAXOAUTH NMOXiIHI BUIIMX NOPSAKIB.
IMuTanua st 00rOBOPEeHHA:
1. IToxigna cymu noOyTKy i yacTku ¢(yskumiit. 2. IToxigHa ckmagHoi @ynkuii. 3. Tloxigna ¢yHkmii,
3a/IaHOi TlapaMeTpuuHO 1 3amaHoi HesBHO. 4. Jlorapudwmiune mudepeniiroBanHa. 5. PiBHsSHHS
notuuHoi 1 Hopmami. 6. udepenuian ¢ynkuii. 3HaxXoHKeHHS HAOIMKEHOTO 3HA4YeHHA (PYHKIT B
TouIli. 7. OOUHCIICHHSI MOX1JHUX BUIIIOTO MOPSAKY.
IIpakTnune 3ansarrsa Nel0-12.
Tema: 3acTocyBanus audepeHiaJIbHOT0 YMCIEHHS 10 T0CTiIKeHHs PyHKIin
Merta: HapunTHcs BHUKOPUCTOBYBAaTH NpaBuio Jlomitans 1ist 004ncjJeHHs TPpaHulb (QPYHKILIH,
AOCJTIIKYBATH (PYHKIII0O HA eKCTPEMYM i 32CTOCOBYBATH Pe3yJbTATH J0CTiIKEHb 10 MO0y 10BH
ecki3y rpagika gpyHkuii.
IMuTanusa st 00rOBOPEeHHA:
1. PO3KpUTTS HEBH3HAYEHOCTEW 3a JomoMoror mnpaBwia Jlomitams. 2. 3HaXOKEHHS TOYOK
eKkcTpeMyMy. 3. 3HaXO/PKeHHsI HAaOUIBIIIOTO 1 HAWMEHINIOTO 3HaUYeHHs (PYHKITT Ha BIIPI3KY.
4. BrayTicTh Ta OnyKJIicTh rpadika ¢pyHKuii. 5. 3HaX0MKEHHS TOUOK NMEPETHHY. 6. ACUMITOTH.
7. HocmimkenHs 1 mooynoBa rpadika GyHKIii.
IIpakTnune 3ansarrsa Nel3-14.
Tema: I'pannus, HenmepepBHiCTb, YACTUHHI MOXIAHI Ta MOBHUI
audepennian GyHkuii 6araTb0X 3MiHHHUX
Meta: HaBunTucs 3HaXoAuTH 00J1acTi BU3HAYeHHs] QyHKUI 1BOX 3MiHHMX, YaCTUHHI MOXiHi,
MillIaHi MOXIHI APYroro MopsiAKy, NOXiHI 32 HANPSIMKOM, I'PAII€HT.
IuranHs 118 00rOBOPEHHS:
1. 3HaxomKeHHsT 001acTi BU3HAYEHHS, JIIHIM PIBHA Ta MOBEPXOHb PiBHSA (PYyHKIIIN. 2. 3HAXOIKEHHS
YACTUHHHUX TOXIJHUX MEPIIOro MOpsSAKYy 1 moBHOro audepenmiana. 3. 3HAXOPKEHHS YaCTHHHUX
MOX1THUX JPYTroro MOPSAKY, MINIAHUX TMOXITHUX Ta JAUQEpeHiiana apyroro nopsaky. 4. PiBHSIHHS
JOTUYHOI IJIOMIMHU 1 HOpMalli 0 TMOBEPXHI Yy Touli. 5. 3aCTOCYBaHHS MOBHOTO JudepeHmiana 10
HaOmKkeHuX oounciensb. 6. [ToxigHa 3a HanpsmMoMm. 7. ['pafieHT.
IIpakTnune 3ansarrsa Nel4-15.

Tema: 3acTocyBaHHS YAaCTUHHUX NOXiAHUX. EkcTpemMyM (yHKIil 6araTb0X 3MiHHHX
Mera: HaBunTHncst A0CHiAKYBATH HA eKCcTpeMyM (yHKLIl ABOX i TPhOX 3MiHHMX, 3HAXOJMTH
Hal0iJb1e | HaliMeHIIe 3HAYeHHS PYHKIIT HA KOMIIAKTI.

IMutanHs 118 00rOBOPEHHS:
1. JlocmimkeHHs: Ha eKcTpeMyM (YyHKIT ABOX 3MiHHHX. 2. JlOCHimKEeHHs Ha eKCcTpeMyM (YHKIIii
TpbOX 3MiHHUX. 3. Meronx MHOXHUKIB Jlarpamxka. 4. 3HaxO/PKeHHS HaWMEHIIOro 1 HalOiIBIIOro
3Ha4YeHHsI QYHKIIIT IBOX 1 TPhOX 3MIHHUX B OOMEXEHii 3aMKHEH1/ 00J1acTi.



6. Camocriiina podora
Jlist ycminmHOTO BUBYEHHS 1 3aCBOEHHS JUCIMIUIIHU ,,Bulla MaTemMaTwka” CTYACHTH MOBUHHI
BOJIOZITH 3Ha4YHUM oOcsAToM iH(popMallii, 3HaYHy YaCTHHY SIKOI BOHH OTPUMYIOTH 1 ONPAIbOBYIOTh
IUIIXOM caMocCTiitHOi poboTtu. CamocriifHa poOoTa MOJsATae B ONMpAIfOBaHHI HaBYAIBHOI 1 HAYKOBOT
(haxoBoi JiTepaTypH 3a TAKOIO TEMATHKOIO:

Ne
TemaTnka caMocTiiiHOI po0oTH
TeMH

l. Hii man marpunsmu. OOepHeHa MaTpuidl Ta i1 3HaXO/KeHHS. PaHr marpuui Ta Horo
3HAXOJ[KEHHS.

2. BuszHayHuKM Apyroro i TPEThOrO MOPSAAKIB Ta iX BIACTUBOCTI. BHU3HAYHHMKHM BUIIKX
MOPSIZIKIB Ta iX BJIACTUBOCTI. MeTo 1 00YNCIICHHSI BU3HAYHHKIB.

3. Po3B’s3yBaHHsA cucTeM JiHIHHUX pPiBHSAHB 3a (opmynamu Kpamepa. Matpuunuii 3amuc
CHUCTEMH JIIHIWHKUX PiBHSIHB Ta i po3B’s3yBaHHS. PO3B'sI3yBaHHs CHCTEM JIIHIHHUX PIBHSHD
metonoM ["aycca. Po3B’si3yBaHHs cucTeM JiHIHHUX piBHAHb MeToaoM Kopaana. Kpurepiii
CYMICHOCTI CHCTEMH JIHIMHMX PiBHSHB. P0O3B’s3yBaHHS OJHOPIAHOI CHUCTEMH JIIHIMHUX
piBHSHB.

4. [TonarTs BekTOpiB Ta JNiHIMHI omepamii Hajg HUMH. [Ipoekiis Bekropa Ha Bich. Poskian
BEKTOpa Ha CKJIAJIOBI 1O OCsX KoopauHat. JIiHilHA 3anexHICTh BeKTOpiB. [loain Biapizka y
JTAHOMY B1JTHOIIICHHI.

5. Cxkanspauii 1o0OyTOK JBOX BEKTOPiB Ta oro BiaacTUBOCTI. Kyt Mixk BekTopamu. BekTopHuii
NO0OYTOK JIBOX BEKTOpiB Ta HOro BJacTUBOCTI. MimaHuii A0OYTOK BEKTOpIB Ta HOTo
BJIACTHBOCTI.

6. BracHi uncna Ta BiacHI BEKTOpH JIIHIMHUX OINEpaTopiB Ta ix 3Haxo/keHHs. KBampartwuHi
dbopmH Ta X IepETBOPEHHS 10 KAHOHIYHOT'O BHTY.

7. Pi3H1 BuaM piBHSHD MPSAMOI HA TUIOIIUHI. 3arajibHe PIBHSIHHS MPSMOI Ta HOTO JTOCHIKSHHS.
Kyt Mix nBOMa mpstMUMHA. YMOBHU MapajeNbHOCTI Ta MEPHEHIUKYISIPHOCTI JIBOX MPSIMHUX.
Biacranp Bif TOYKH 10 TIPSMOI.

8. Eninc. I'inep6oma. [Tapa6ona. CrponieHHs piBHSIHB JIIHIN IPYroro MOPSJIKY.

9. 3aranpHe PIBHAHHS IUIOIIMHU Ta HOTO JOCHTIJKEHHS. PIBHSHHS IUIOIIMHH, IO MPOXOIUTH

gepe3 Tpu TOYKK. KyT MK JBOMa IUIOMIMHAMH. YMOBH MapajelbHOCTI Ta
NEepIEHINKYIAPHOCTI JBOX IUomMH. llepeTnH Tppox miommH. Bixcrans Bil TOYKH 10
TIOMKHU. Pi3HI BUAM PIBHAHB MPSAMOI B MPOCTOpPI. 3araibHe PiBHSAHHS MpsMoi. Kyt Mixk
JIBOMa MPSIMUMHU. YMOBHU MapajieIbHOCTI Ta MEPHEHIUKYISIPHOCTI ABOX IpsMux. Kyt mix
OpsSMOI0 Ta TUIOIIMHOK. YMOBU TapalielbHOCTI Ta MEPHeHIUKYIIPHOCTI MpsSMOi Ta
TIJIOITHUHU.

10.  |Huniagpuani noBepxHi. KoniuHi moBepxHi. Jleski moBepxHi Ipyroro mopsaky. CropoieHHs
PiBHSIHB MIOBEPXOHB JIPYTOT0 MOPSIIIKY.

11. |Cnocobu 3amanns gynkuiii. Knacudikaris enementapaux ¢yHkuii. BiractuBocti QyHKIIIMN.
[TobynoBa enementapHux ¢yHkiii. [ToOymoBa (yHKIIN 3a JOMOMOroH eJeMeHTapHUX

HePETBOPEHb.
12. Onepartii HaJ KOMIJIEKCHUMH YHCIIAMH.
13.  |O3naueHHs mNOCHIOOBHOCTI Ta apudmernuni aii Hag HUMH. O3HAUYEeHHS TpaHMI

rmociigoBHOCTI. HeCKiHUEHHO MaJli Ta HECKIHUYEHHO BEJIMKI BEJIMYMHU TA 3B’ A30K MK HUMU.
BnactuBocTi  HeckiHUeHHO Manux BeduyuH. OCHOBHI  TEOpEeMH NP0  TpaHUI
[IOCJIIJOBHOCTEH.

14. |O3nauenns rpanuui ¢ynkuii. OxHoctopoHHi rpaHuni. OCHOBHI T€OpEMHU INPO TPaHUIII.
[Tepmra 1 apyra BaxkiauBi rpanutli. [lopiBHSHHS HeckiHYeHHO Manmux (QyHKIiid. ExkBiBameHTHI
HeCcKiHueHHO Masli QyHKIii. PO3KpUTTA Aeskux HeBu3HadeHocTel. HemepepBHicTh QyHKIIT
B Touri. Toukm pos3puBy. [ii ©Ham H©HemepepBHuMH ¢GyHKIisIMUA. HemepepBHicTh
esleMeHTapHuX GyHKIINA. BiacTuBocTi QyHKIIHM, HEenepepBHUX Ha BiAPI3KY.

15. |O3HadeHHs TOXITHOI, 1i MexXaHIYHUHN, (DI3UYHUN Ta TeoMeTpuIHUi 3MicT. OTHOCTOPOHHI
noxinHi. HenepepBuicts Ta audepenuiiioBHicts. IloximHa ckiageHoi  ¢GyHKii.
INnepOomiuni ¢ynkiii Ta ixHi nmoximxi. [loxigna obepuenoi dyukiii. udepenmiroBanas
o0epHeHNX TpuroHoMmeTpuyHux ¢ynkuid. Iloximna ¢yHkUii, 3a7aHOi HapamMeTpHYHO.




HudepenniroBanas HesiBHO 3aiaHoi ¢yHKIi. Jlorapudmiune audepenmiropanns. [ToxigHa
MOKa3HUKOBO-CTETIEHEBO1 (QYHKIIII.

16. |O3nauenHs mgudepeHIiaga, HOro TEOMETPUYHHI Ta MeXaHIYHWU 3MmicT. BmactuBocTi
mudepenmiana. [aBapianTHiCTh ¢Gopmu nudepeHmiana. 3acTocyBaHHA IudepeHIiana B
HaOmwkeHnx obuncieHHsx. [Toxigai Ta qudepeHiiany BUImMX mopsakis. Teopema depma.
Teopemu Pomns ta Jlarpamxka. Teopema Komi. Po3kputtst HeBu3HaueHocteil. [IpaBuio
Jlomitans. ®opmyna Teinopa. MoHoToHHICTh PyHKIT. JlokansHUN ekcTpeMyM (YHKIIII.
Haiibinbie 1 Haiimenmie 3HadeHHs QyHKIIi. OMykiIicTh 1 BrHYTICTh KPUBHX. ACHMITOTH
kpuBoi. Cxema mociipkeHHs QyHKIii Ta moOyaoBa ii rpadika.

17. |O3nauenHs ¢yukuii Oaratbox 3MiHHMX. ['panuust QyHKIii 6araTboX 3MiHHHX.
HenepepBHicTs ¢yHKIT Oararbox 3MiHHUX. YacTWHHI TOXIiJHI TEPIIOTO Ta BHUIIUX
nopsiakiB. dudepenuiiiopnicts (ynkiii. [loBuuit mudepenmian. JAudepenuianu BUIIUX
nopsiakiB. [loximna ckmanenoi ¢ynkiii. [ToBHa moxinHa. [HBapiaHTHICTH (OPMH MTOBHOTO
mudepenmiana. udepeniiroBanHs HesIBHOI (QYHKILI.

18. |[doTuuHa ruronIMHA Ta HOpMaJb 110 MoBepxHi. ['eoMmerpuunuii 3micT nudepeniiana GyHKITii
nBox 3MiHHMX. Popmyna Teiinopa mis ¢yHkuii nBox 3MiHHHMX. JIOKanmbHI eKCTpeMyMH
dbyHkii aBox 3MiHHMX. HaifOimeme Ta HaiimMeHme 3HaveHHs (QYHKINL. YMOBHUHU
eKcTpeMyM. MeTos1 MHOXKHHUKIB Jlarpamka.

KpiM TOro k0>xHOMy CTyJIEHTY MPOMOHYETHCS CAMOCTIHHO BHUKOHATH KOMIUIEKCHE 3aBJaHHS,
SIK€ OXOILTIOE YC1 OCHOBHI TEMU AMCLUILTIHY ,,BuIiia MmaremaTuka”. MeTor0 BUKOHAHHS KOMIUIEKCHOTO
3aB/IaHHS € OBOJIOJIIHHSA HaBUYKaMH 3aCTOCYBAHHS METOJIIB BUIIOI MaTeMAaTHUKH MpPH PO3B’sS3yBaHHI
3amad. KokeH 3 MyHKTIB KOMILJIEKCHOTO 3aBJIaHHS OLIHIOETHCS 3a 100-0ambHOIO KA, a TaKOXK
BH3HAYAETHCS MIJICYMKOBA OIliHKA (K cepelHs apu(MEeTHUHA 3 MPOMIKHUX OIIHOK).

3aBI1aHHs /151 BAKOHAHHS CAMOCTiHHOI po0oTH

I cemectp: 1. Buxkonatu nii Hag matpuisiMu. 2. OOYHCIUTH BU3HAYHUK TPETHOTO 1 BHUIIOTO
nopsaky. 3. Po3p’s3atu cuctemy piBHSHb MeToioM Kpamepa Ta matpuuHuM metoaoMm. 4. Po3B’si3atu
cucteMy piBHAHb MeToioM [aycca i Xopmana I'aycca. 5. JlocmiauTu cucteMy Ha CyMICHICTB. ©.
3HalTH BJIAaCHI 3HAUYEHHS Ta BEKTOPU MaTpulli oreparopa. 7. BukoHatu aii HaJ BEKTOpaMH, 3HAUTH
JIOB’KMHU BKa3aHUX BEKTOPiB. 8. OOUMCINTH IOy TPUKYTHHUKA 32 JOMIOMOIOI0 BEKTOPHOTO T00YTKY
1 00’eM mipamiaM 3a JOTOMOTOI0 MIIIAHOTO MOOYTKY BEKTOpiB. 9. 3HAWTH BCi BKa3aHi €JIEMEHTH B
TPUKYTHUKY y mipocTopi. 10. 3HalTH BC1 BKa3aHi €JIEMEHTH B Mipamial y TpocTopi.

II cemectp: 1. OOumcnuTy BKazaHi rpaHumi QyHKIiHA. 2. OOYUCIUTH MOXITHI CKIaJECHHX
(GyHKIIIM, BUKOPUCTOBYIOUHM TIpaBuia audepeHiitoBantsa. 3. BukopucroByroun npasuio Jlomitans,
3HAWTH BKa3aHi rpaHull. 4. 3HalTH eKcTpeMyM (QYHKIIi Ta HalO1IbIIe 1 HaliMeHIIIe 3HaYeHHs (QYHKIIIT
Ha BiApi3Ky. 5. [IpoBectn moBHE mociipkeHHs GyHKINIT Ta moOyayBaTH ii rpadik. 6. 3HaWTH YaCTUHHI
noxiaHi 1 moBHUHA audepenian ¢yHKUii ABOX 3MIHHUX. 7. 3HAWTH MOXiAHI 1 MOBHI AudepeHuianu
JIPYroro MopsaKy (YHKIIT 1BOX 3MiHHHX. 8. 3HAWTH MOXITHY CKIaACHOI Ta HesABHOI (DYHKIIH TBOX
3MiHHUX. 9. 3HalTH MOXiJHY B 33JaHOMY HampsIMKY Ta TpajaieHT QyHKIii ABOX 3MiHHUX. 10.3HaiiTH
ekcTpeMyM (YHKIIIT IBOX 3MIHHUX a00 YMOBHHM €KCTpeMyM (YHKITIi TBOX 3MiHHHX.

7. TpeHiHr 3 nucuuILIing ,,Buima maremaruka”
IMopsinok npoBeeHHsI TPEHIHTY:

1. BerynHa yacThHA IPOBOIUTHCS 3 METOIO O3HAHOMIICHHSI CTYJEHTIB 3 TEMOIO TPEHIHTOBOTO
3aBaaHHsA. 2. OpranizaiiiiHa dYacTHHA TIOJSATAa€E Yy CTBOPEHHI pOOOYOTO HACTPOI Y KOJIGKTHUBI
CTY/ICHTIB, BU3HAYCHHI MPABWJI TPEHIHTOBOTO 3aHATTS. 3. [IpakTHuHa YacTHHA MPOBOIUTHCS IIIISIXOM
BUKOHAHHS 3aBlaHb (BapiaHTH 3aBaaHb BimoOpaxeHi y Moodle). 4. IligBemeHHS TiACYMKIB.
OOroBopeHHs pe3yabTaTiB BUKOHAHHS 3aBJlaHb, 0OMiIH TyMKaMH 3 IPOOJIEMaTUKH TPEHIHTY.

3aB1aHHS 1JIA TPEHIiHTY:

I cemectp: 1. Po3p’si3aT HEONHOpPIAHY CUCTeMY JiHIMHMX piBHSHb MeTogamu Kpamepa,
MatpudHuM, ['aycca 1 XKopnana-I'aycca. 2. BusHauntu B3a€MHE PO3MIIICHHS MPSAMOI 1 TJIOMUHA Y
npocTopi. 3. 3BeCTH 10 KAHOHIYHOTO BUTJISAY PIBHSAHHS KpUBOT a00 MOBEPXHI 1 MOOYAyBaTH ii.

II cemectp: 1. Po3kpuTn HeBU3HaUEHICTh P 00uUMcieHH] rpanulll. 2. Jlocmiautu ¢yHKIi0 Ta
noOynysaru 1i rpadik. 3. JlocniguTu Ha eKCTpeMyM (YHKIIIIO ABOX 3MiHHHUX.

8. MeToau HaBYaHHA
VY HaBYaIbHOMY TMPOLECi 3aCTOCOBYIOTBHCS: JIEKIi, NMPaKTHYHI Ta IHAWBIAYyalbHI 3aHSITTA,




KOHCYJIbTAIlll, METO/l OTUTYBAaHHS, TECTYBaHHS, BUKOHAHHS 3aBJaHb JJIs1 CAMOCTIHHOT poOOTH.
9. 3aco0m oLiHIOBAHHS TA METOAH ICMOHCTPYBAHHS Pe3yJIbTATiB HABYAHHA

VY mporieci BUBUEHHS JTUCIUILIIHY ,,BUIIa MaTemMaTiKa” BUKOPUCTOBYIOTHCS HACTYITHI 3aCO0H Ta
METOIM JIEMOHCTPYBAaHHS pe3yJbTaTiB HaBYAHHA: IMOTOYHE TECTYBaHHS Ta ONUTYBAHHS; IMiJICYMKOBE
TECTYBaHHSI 0 KOXHOMY 3MICTOBOMY MOJYJIIO; OIlIHIOBAaHHS 3aBJaHbh TPEHIHTY Ta CaMOCTIHHOL
po0OTH; MUCEMOBUH €K3aMEH.

10. IHoaiTHKa OLIHIOBAHHSA

Ionimuka wo0o Oednaiinié i nepecknaoanus. JIns BUKOHAHHS IHAMBINYaJbHHUX 3aBJaHb i
MPOBEACHHS KOHTPOJIBHUX 3aXOJ[iB BCTAHOBIIOIOTHCS KOHKpeTHI TepMmiHu. [lepeckiaganus MOmyTiB
BiOYyBa€TbCsA 3 JI03BOJNY JUpeKLii (akyabTeTy Ta HasBHOCTI MOBAXKHUX MNPUYMH (HANPHUKIAL,
JKapHSIHUI).

Tonimuka wooo axademiynocmi 0obpouecnocmi. BUKOpUCTaHHS APYKOBAHUX 1 €IEKTPOHHUX
JoKepen iH(opMartii i1 9ac KOHTPOJIBHUX 3aXO0/liB Ta €K3aMEHIB 3a00pOHEHO.

THonimuxa wooo 6i0gidysanns. BinBimyBaHHS 3aHATH € 000B’I3KOBUM. 3a 00’ €KTUBHHUX MPUYHH
(Hampukiad, KapaHTHH, BOEHHUN CTaH, XBOpoOa, 3aKOpPJAOHHE CTaKyBaHHS) HABYaHHS MOXKe
BifOyBaTHCs B OH-JAH (opMi 3a MOTOKEHHSIM 13 KEpPIBHUKOM KypCy 3 JO3BOJY JUPEKIIii
(bakynbTery.

11. Kpwurepii, popmMu moTOYHOr0 Ta MiACYMKOBOI0 KOHTPOJIIO
[TincymkoBuii 6ai (3a 100-6anpHOT MIKAJIOK) 3 JUCIUILIIHY ,,Buiia MaTemMaTnka” BU3HAYAETHCS
SK CepeHhO3BAKECHA BEJTMYMHA, 3aJICKHO BiJ] MUTOMOI Bark KOXKHOT CKJIaIOBO1 3aJIIKOBOTO KPEIUTY:

1 cemecTp
3anikoBuit Monyis 1 3amikoBuii Moynb 2 | 3amikoBuii | 3amikoBuil | 3amikoBuil | Pazom
MOJYJIb 3 MOJyJb 4 MOJYJIb 5
(ex3ameH)
10% 10% 10% 10% 5% 15% 40% 100%
Onuty- | Moayneha | Onuty- | MonyneHa | Ominka3a | Orminka 3a Tecrosi
BaHHA mig | pobora 1 | BaHHS mij | poOdoTa 2 — | BUKOHAHHS | BUKOHAHHS 3aBIaHHA
yac 3aHAT- | — Makc. | yac 3aHar- | mMakc. 100 | 3aBnaHb 3aBJlaHb (10 TecriB
T (temu | 100 6anmiB | T4 (TemMu OatiB MiJ 9ac | caMOCTiHHOL | 10 2 Oanun
1-3), 4-10), TPEHIHTY — | poOoTH — 3a TeCT) —
makc. 100 Makc. 100 Makc. 100 makc. 100 Makc. 20
OaiB OaniB OaniB OamiB abo
Teopetnune
MATAHHS —
Makc. 20
OaiiB
3amaui (2
3a/1a4i) — 1o
30 Oautis,
Makc. 60
OaiiB
2 cemecTp
3amikoBuid MOAYIh 1 3amikoBU MOAYIh 2 JanikoBuil | 3adiKOBUHA JamnikoBuii | Pazom
MOAYJb 3 MoOAayJb 4 MOZYJIb 5
(ex3ameHn)
10% 10% 10% 10% 5% 15% 40% 100%
Omuty- | MoaynpHa | Omnuty- | MonynpHa | Ominka3a | OiiHka 3a TectoBi
BaHHs MiJ | poboTta 1 BaHHS MiJ | poOoTa 2 — | BUKOHAHHS | BHKOHAHHS 3aBIaHHI
yac 3aHAT- | — MaKC. gac 3agaT- | Mmakc. 100 3aBIaHb 3aBIaHb (10 TecTiB
Ts (temu | 100 GamiB | T (Temu | OamiB mijyac | caMOCTiiHOi | 1o 2 Ganu




11-14), 15-18), TPEHIHTY — | POOOTH — 3a TeCT) —
maxkc. 100 makc. 100 makc. 100 maxkc. 100 maxc. 20
OaniB OayiB OaiiB 6aiiB abo
Teopernune
MMUTAHHS —
maxc. 20
OaiiB
3anmaui (2
3a/1a4i) — 1Mo
30 Oauis,
Makc. 60
OaiiB

HIkaJja ouiHIOBAHHSA:

3a mKanom 3a HalliOHAIBHOIO 3a mkanoro ECTS
VYHiBepcHUTETY MTKAJIOI0
90-100 Binminno A (BiZMIHHO)
85-89 B (myxe nobpe)
75-84 Jlobpe C (106pe)
65-74 3a/10BLIBHO D (3a710Bi1bHO)
60-64 E (mocraTHbo)
35-59 . FX (He3a70BIJIbHO 3 MOMJIMBICTIO TOBTOPHOTO CKJIAJaHHS)
Hes3agoBiipHO - S
1-34 F (He3amoBiibHO 3 000B’SI3KOBUM MTOBTOPHUM KYPCOM)

12. IncTpyMeHTH, 00JIaIHAHHS TA MPOrpamMHe 3a0e3Ne4YeHHs, BAKOPUCTAHHS SIKUX Iepeadavae
HaBYAJbHA AMCHHUILIIHA ,,Buia maremaTnka”

No HaiimenyBanHs Homep Temun

1. | Texuiune 3a0e3neueHHs: MYJIbTUMEIIMHUNA MPOEKTOP, MPOEKIIHHUN 1-18
€KpaH, HOYTOYK, ePCOHAIbHI KOMIT FOTEPH

2. | Ilporpamue 3a6e3neuenns OC Windows

3. | KomynikamiitHe nporpamue 3a0e3neuenns (Internet Explorer, Opera, 1-18
Google Chrome, Firefox, Viber, Telegram, Signal)

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

5. | Komymnikariitne nporpamue 3abe3neuents (Zoom, Google Meet) mnst 1-18
MIPOBEACHHS 3aHITh Y PEXKUMI OH-JIalH (32 HEOOXITHOCTI)

6. | Komynikamiitna HaBuanbHa miatdopma (Moodle) mns oprasnizarii 1-18

JUCTAHIIIITHOTO HaBYaHHS (32 HEOOX1JHOCTI)

PEKOMEHJIOBAHI JIKEPEJIA IHOOPMAIIIT
OCHOBHA JIITEPATYPA

1. bomrap /I.I., bysk JI.M., Bo3usak O.I'. [Ipaktukym 3 MareMaTndHOTO aHami3dy y 3 dactuHax. Yactuna III.
HudepenuianeHi piBHsaHHA: Hapuanbuuii mocionuk. — TepHoming: HaBuanbha kaura — borman. — 2015. — 176 c.
[Enextponnuii pecypc]. Pexxum nocrymy:
http://www.bohdan-digital.com/userfiles/file/catalog/review_file 667961170.pdf
2. bommap J.I., Bozask O.I'. MeroaudHi BKa3iBKH 0 MPAKTUIHUX 3aHATH 3 Kypcy ,JIiHiliHa anreOpa Ta
aHaniTHuHa reomeTpis”. — Tepuomins: CMII TAIIL, 2017. — 124c.
3. bomuap /I.1., Bo3usak O.I'. MeTtonndHi BKa3iBK{ 0 MPAKTHYHUX 3aHATH 3 Kypcy «MaTeMaTHIHAN aHaJi3)
(psimm): meronmuuauit nociouuk. — Tepronine: CMII Taiin. — 2020. — 60 c.
4. bommap /.1, Bosmsax O.I., ByOusxk M.M. MeroauuHi BKa3iBKM A0 MNPAaKTHYHHX 3aHATH 3 Kypcy
«MaremaTnyHui aHaji3» (BCTYN 10 MaTeMaTHYHOTO aHami3y, AudepeHuiansHe yuciaeHHs QyHKUid ogHiel Ta
JEKUTBKOX 3MIHHHX ): MeTOauIHIH nociouuk. — Teprominb: CMII Taiim. — 2015. — 80 c.
5. bognap MA.I., Bosmak O.I., By6usxk M.M. Metoauyni BKa3iBKH A0 MPaKTUYHUX 3aHATH 3 Kypcy
«MaremaTnyHuid aHamiz» (iHTerpajgpHe 4YWCIEHHA QYHKUi ofHi€i 3MiIHHOi, KpaTHi, KpPHUBOJIHIHHI Ta
MTOBEPXHEB1 IHTETpaAIH ): MeTOANYHUHN TTOCiOHMK. — TepHomins: CMII Taiimn. — 2016. — 112 c.



http://www.bohdan-digital.com/userfiles/file/catalog/review_file_667961170.pdf

6. bomnap /1.1, Bozuak O.I'., binanuk 1.b. Meroauuni BKa3iBKH 0 MPaKTHYHHUX 3aHATH 3 Kypcy «Bwuma

MareMaThKay (JIiHiiHa anredpa Ta aHaJiTHIHA TEOMETPis): MeTOTUIHHH mocioHuK. — Tepromins: CMII Taiim.

—2022.-168 c.

7. bomnap /1.1, Bo3uak O.I'., binanuk L.b. Meroauuni BKa3iBKH 10 MPaKTHMYHHUX 3aHITH 3 Kypcy «Bwuima

MaTeMaThkay (BCTYII IO MaTEeMaTHYHOTO aHai3y, AHUQEpeHIlialbHe YUCICHHS (YHKININA OMHIET Ta ACKITBKOX

3MIHHUX): METOAMYHHN MTOCiOHMK. — Tepromias: CMII Taim. — 2022, — 132 c.

8. bomnap .1, Bosusk O.I'., bimanuk [.b. Meroanyni BKa3iBKM 10 MPaKTUYHUX 3aHATH 3 Kypcy «Bumia

MaTeMaTHka» (iHTerpajbHe 4YHCIeHHA (YHKUOid onHiel 3MiHHOI, KpaTHi, KPHUBONIHIHHI Ta TOBEpXHEBi

iHTerpanm): MeToauIHui mocioauk. — TepHominb: CMII Taim. — 2023. — 148 c.

9. Buma maremarmka. Y. 1. Jlinifina anreOpa Ta aHaigiTHIHa reoMmeTpisd. JudepeHmianbpae ducieHds QyHKIT

onHiel Ta OaraTthox 3MiHHMX: HaB4. mociOnuk // O.B. Bbapa6am, C.IO. [Izsmuk, FO.JI. XKnanoma, O.b.

Owmenunchka, B.B. Ounmenko, C.M. IlleBuenko — K.: YT, 2015. — 187 c.

10. Buma maremarnka. Y. 2. IaTerpanbHe uncieHHs GYHKININA OHIET Ta 0araTrboX 3MIHHUX: HaBY. MOCIOHUK //

O.B. Bapa6am, ['.M. Bnacuk, H.b. Jlaxno, I.B. 3ampiii, O.B. CBunuyk, B.B. lllkanma. — K.: JIYT, 2019. — 232 c.

11. Buma mMaremaTvika IS CTYACHTIB TEXHIYHUX crerianbHocted: Hard. moci6. Y. 1. // B.L. T'ymyn, C.M.

SAxumenko — Kpormmsaumskwmii: ITHTY, 2019. — 186 c.

12. Buma maremaTuka s CTYJIEHTIB TEXHIYHUX CherianbHocTel: Hapd. moci6. Y. 2. // B.I T'ymyn, LL

dinimonixina, C.M. Skumenko, JI.M. Kpusobnonpka — Kponusauupskuii: LITHTY, 2022. — 181 c.

13. Iyouak B.M., [Ipunuisik B.M., Hoeunpka JI.I. Buiia Mmarematuka B npukianax i 3agadax: Hapd. mociOHHK.

— Binnuns: BHAY, 2018. — 254 c.

14. Kouapyx H.E., Mamsp M.M., Hikonenko B.B. Ilapkani M.M. EnemeHTH BHIOi MaTeMaTHKH: HaBY.

rocioHuK. — Yxropon: Bun-so YxxkHY «l"oBepmay, 2017. — 124 c.

15. Jluman ®@.M., Bnacenko B.®., Ilerperko C.B. Buiia marematuka: Hau. mociOHuk y 2 dactuHax. — K.:

VHiBepcuterchbka kaura, 2018. — 614 c.

16. Xom’rok B.B., Xom’tok 1.B. Buma marematuka. Y. 1. Jliniiina anreOpa Ta aHaJmiTHYHA TeOMETPis:

npaktukyMm. — Binautss: BHTY, 2017.— 117 c.

17. Xom’tok B.B., Xom’tok [.B. Buma maremaruka. Y. 2. Beryn no maremarnynoro ananizy. Judepenuiansue

Ta IHTerpajibHe YMCIeHHs PyHKIiH onHiel 3MiHHOI: ipakTHKYM. — Binauusa: BHTY, 2017. — 151 c.

18. Xom’tok B.B., Xom’tok I.B. Buma maremarnka. Y. 3. @yHKIil 6ararboxX 3MiHHHUX: MPAKTHKYM. — BiHHUII:

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

Polytechnic National University, 2019.

22. Patrick Keef, David Guichard, An Introduction to Higher Mathematics, Department of Mathematics

Whitman College, 2021.

23. Richard Earl, Towards Higher Mathematics: A Companion, Cambridge University Press; 1st edition, 2017.

24, Robert Barclay, Brian Logan, Mike Smith, Higher Mathematics, Second Edition, Hodder Gibson, 2019.
JOJATKOBA JIITEPATYPA

1. bognap .1, bysak JI. M., Bosusx O. I'. MetonuuHi BKa3iBKU 10 CaMOCTIHHOI poOOTH CTYIEHTIB 3 PO3IiILy

“Iudepenuianbhi piBHsHHSA . — TepHominb: [linpyunuku i mocioHuku. — 2009.—86 c.

2. bomuap /I.I., bysk JI. M., Bo3usak O. I'. MeTonnyHi BKa3iBKH 10 CaMOCTIHHOT poOOTH CTYIEHTIB 3 PO3ALTY

“Psau”. — Tepronine: [ligpyunuku i nocioauku. — 2009. — 64 c.

3. bomnap /.1, bysx JL.M., Bosusik O.I'. {udepennianbpni piBHAHHS: METOAM iX po3B’si3aHHA. HaBuanmbHO-
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