CUJIABYC HABYAJIbHOI JUCLHUILIITHUA

1. 3aranbHa iHgopMalis PO HABYAJIBbHY AUCHHUILIIHY

IToBHA HA3BA HABYAJBLHOI AUCHHUILIIHA

Buia matemaTnka

IloBHa odiniiina Ha3Ba 3aKkyaqy BULLOT
ocBiTH

CyMCchbKHii iepKaBHUN YHIBEPCUTET

IToBHa HA3Ba CTPYKTYPHOIO MiAPO3aiLTy

dakynbTeT €JEKTPOHIKKM Ta 1HQOpMaIiHHUX
texHozorii. Kadpenapa marematuunoro anamsy i
METOMIB OnTUMI3arii

Po3po0ounk(n)

binoyc Onena AnaroiiiBHa

PiBenn BHIIOI 0CBiTH

[lepmmii piBens Buioi ocsitu, HPK — 6 piBens,
QF-LLL — 6 pisens, FQ-EHEA — nepiuii nuki

TpuBajicTb BUBYEHHSI HABYAJIbHOI
JTUCHHUILIIHA

ABa CCMCCTpHU

O0csr HABYAJIBLHOI AUCHHUILIIHA

O6csr cranoButh 15 kpen. €KTC, 450 ron. s
neHHoi ¢opmu HaBuaHHs 234 TOA. CTAHOBUTH
KOHTaKTHA poboTa 3 BukiIaaadem (90 roj. IeKIiu,
144 ron. mpakTUYHHX 3aHATH), 216 ron.
CTaHOBHUTH CaMOCTiliHa poboTa.

MoBa BUKJIAJaAHHA

VYKkpaiHcbka

2. Micue HABYAJbHOI JUCUUILJIIHM B OCBITHIH nporpami

Craryc JUCUMILTIHA

OO00B ' s13K0Ba HaBYaJIbHA MUCIHUIIIIHA JUIS BCIX
OCBITHIX mporpam cnenianbHocti G3
"EnekTpuuHa iHXeHepis"

IlepeaxymoBH /151 BUBYEHHA
JTUCIHHUILIIHA

HeoOxigHi 6a30Bi 3HAaHHS Ta MPAKTUYHI HABHYKHU
3 puctumuiing «ILKiapHUI Kypc MaTeMaTuKmy.

JlonaTkoBi ymoBH

JlomaTkoBi yMOBH BiJICyTHI

Oo0MexkeHHS

OOMexeHHs BIICYTHI

3. MeTa HABYAJBHOI TUCIHHUILIIHA

Merta BUKIAJIaHHA Kypcy — (OPMYBaHHS OCOOMCTOCTI CTYACHTIB, PO3BUTOK 1HTEJIEKTY, JIOTIYHOTO

Ta aHrOpI/ITMi‘IHOFO MUCJICHHs, HaB4YaHHA OCHOBHHMM MCTOJaM, HaBHYKaM 1 HpHﬁOMaM HO6y,Z[OBI/I

MaTeMaTUYHUX MOJEJeH, a TAaKOX METOJaM aHali3y CKIagHuX 3ajgad. BupoOneHHs TBepamx

HaBHKIB ,Z[OCJ'Ii)I)KCHHH Ta pO3B’${33HHH IIEBHOI'O KOJia 3ajJad, 0 MarTh SAK IIOCCPCAHE, Ta 1

Oe3mocepeTHE BiTHOMIECHHS JI0 IAHOT CTEIialIbHOCTI.

4. 3MicT HABYAJILHOI JUCHUILIIHHA




Tema 1 JliniitHa anreopa.

Cucremu niHiHUX anreOpaiyHux piBHsAHb. Buznaunuku. O6uucnenHs Bu3HaYHUKIB. OCHOBHI
BrnactuBocti. ®opmymnu Kpamepa. Matpuri. Onepartii Hax marpunsimu. OO6epHEeHa MaTPHIIS.
MaTpuuHuii crocié po3B’si3yBaHHS CHCTEM JiHIHHMX anreOpaiunux piBHAHb. Meroxa ["ayca.
Paur marpuii, fioro 3HaxomkeHHs. Teopema Kponekepa-Kamenmi. OnHOpigHI cHCcTeMU
JTiHIHHUX anreOpaiyHUX piBHSHB.

Tema 2 BekropHa anre6pa.

['eomerpuuni Bektopu. JliHiiHi onepanii Hag BekTopamu. basuc. Po3knaganus 3a 6azucom.
CkanspHuil, BEKTOpHUH 1 MillIaHU T0OYTKH BEKTOPIB, IX BIACTUBOCTI Ta 3aCTOCYBaHHS.

Tema 3 AHasliTUYHA TEOMETPIsL.

[Tnommna. [Ipsma y npoctopi. [Ipsima Ha mmomntuHi, i piBHAHHI. KyT Mix npsmumu. Bincrans
B1JI TOUKH JI0 TIPsAMOi. AnreOpaidHi JIiHIT Jpyroro MmopsIKy: KoJjo, elince, rinepoosa, mapadoa.
[x reoMerpuuHi BIaCTHBOCTI i piBHAHHA. PiBHSHHSA KPUBMX APYTOTO TOPSAAKY 3 OCSMH,
napajieIbHIUMHU 0csiM KoopauHart. [lonsipHa cuctema koopauHat. [loBepxHi Apyroro mopsiiky.

Tema 4 OcHoBu aHam3y. /[udepeniiitHe yncaeHHS.

Muoxunn. [iiicHi Ta KoMIiekcHi ynucna. Oynkmii. [TocaimoBHocTi. ['panuiis mocmiToBHOCTI.
O3HauyeHHs YHUCIIOBOI ITOCIIA0BHOCTI. HeckiHYeHHO Maill 1 HECKIHUYEHHO BEJINKI ITOCIIJOBHOCTI.
I'panuus ¢ynkuii. O3HauenHs. OgHocTopoHHi rpanuni. Ilepma 1 apyra 4yaoBi IpaHHUI.
HeckinuenHo maii 1 HeckiHdeHHO Benuki ¢pyHkuii. HenepepsuicTs pyHnkiii. Po3pusu ¢pynkmii
Ta ix kjacudikamig. O3HaueHHS MOX1AHOI, MEXaHIYHUM 1 TeOMeTpUUHHUI 3MICT. PiBHAHHSA
OOTHYHOI 1 HOpMaii no kpuoi. Hudepenuian ¢ynkuii. Tabnuus noxiguux. IIpasBuno
nudepenniroBania. JudepenuiroBanus ckianHoi GyHkuii, gyHkuii 3agaHoi HESBHO 1
napamerpuuHo. Jludepenuianu Bunux nopsaxis. OCHOBHI TeopeMH JUGEPEeHLIHHOTO YUCIECHHS.
3poctanns (cnamanHs) ¢yskiii [IpaBumo Jlomitans. Cxema gociimxeHHs (yHKIII Ha
ekctpeMyM. DyHKIIT KiJIbKOX 3MIHHUX. ['panuis 1 HenepepBHicTh . [loxinHi 1 qudepeniiany .
Yactunani noxigi . [loBHuil qudepenmian i HOro 3acTOCyBaHHs 10 HAOIMKEHUX OOYHMCIIEHbD.
[ToxigHa QyHkii, 3ananoi HesiBHO. [ToxigHa ckiagHol QyHKIIIT.

Tema 5 InTerpanbHe YUCICHHS.

HeBusnauenuii iHTerpas, NOHATTSA NEPBICHOI 1 HEBU3HAYEHOTrO iHTerpana. HeBu3HaueHwmit
IHTeTpal 1 Horo BIacTUBOCTI. TabmuIlsi OCHOBHMX HEBHU3HAYEHHX iHTerpamiB. Haimpocrimmi
npaBmiia iHTerpyBaHHs. OCHOBHI METOJM IHTETpyBaHHA. [HTeTpyBaHHS 3aMiHOKO 3MiHHOI abo
MiJICTAaHOBKOIO. [HTeTpyBaHHS YacTMHAMH. [HTeTpyBaHHS APOOOBO-paIliOHANBHUX (QYHKITIHN.
[aTerpyBanns HainpocTtimux Apo6iB. [HTerpyBanHs ippanioHanbHUX GyHKLINA. [HTErpyBaHHS
TpUroHOMeTpHuHUX (QyHKIiH. BusHauenuii interpan. O3HaueHHs] BU3HAYEHOTO 1HTErpaia, Horo
reoMeTpUdIHUH 1 Gi3ugHui 3MicT. OCHOBHI BIIACTHMBOCTI BU3HA4YeHOTO iHTerpama. ®opmyna
HreroTtona-Jleitbnina. 3amina 3MiHHOT y BU3HA4eHOMY iHTerpaii. [HTerpyBaHHS YaCTHHAMH.
HesnacHi inTerpanu. I'eomerpuune Ta (hi3udHe 3aCTOCYBaHHS BH3HAUYEHOTO iHTerpana. [lnomia
II0CKO1 (irypH, TOBXKHWHA TyTH B JEKapTOBUX KOOPJAWHATAX, 3a/JIaHUX MMapaMeTPUYHO Ta B
HOJISIPHIN CHCTEMI KOOpMHAT.




Tema 6 Psamu.

Psnu. Ilonsarrs pany. BnactuBocti psaais. Cyma psiny. [l'apmoniunmii psia. HeoOxigHa o3Haka
30ikHOCTI. [lepma 1 apyra mopiBHsANBbHI 03Haku. O3HAKH 301KHOCTI PSAIB 3 JHOJATHHUMU
yineHamu. PajukanpHa i iHTerpainbHa o3Haku 30ikHOCTI Komri. 3Hako3MiHHI psyiu. O3Haka
Jleitbnina. AGconroTHa 1 yMOBHA 301KHOCTI 3HaK03MiHHUX psniB. Ctenenesi psaau. Paniyc
301KHOCTI Ta iHTepBad 301KHOCTI CTENMEeHEBUX pPAMiB. BIacTUBOCTI CTENEeHEBUX PSAIIB.
Posknananns ¢yskuid B cremeneBi psaau. Psam Teinopa i Makiopena. 3acTocyBaHHs
cTerneHeBux psaiB. Habmmkene oOunCieHHs: BU3HAUYCHUX 1HTErpasiB. TpUrOHOMETPUYHHH P
®yp’e. Koedinientu psagy @yp’e. Pozknananus B psg Oyp’e 2-

Tema 7 KpaTHi Ta KpUBOJIiHIHI IHTErpay.

Kpartsi inTerpanu, o3HaueHHs. O3Ha4eHHs MOABIHHOIO 1HTerpaja Ta Horo reoMeTpruYHUi 3MiCT.
O3HaueHHs MOTPIHHOIO IHTErpana Ta Horo reoMeTpuuyHHUi 3MicT. OOUUCIEHHS MOABIHHOTO
iHTerpana. OO4YUCIIeHHs MOJABIHHOTO IHTerpajia B MOJSAPHINA cucteMi KoopauHaT. OOUHCIeHHs
noTpiiiHOTrO iHTerpana. 3aMiHa 3MiHHOI B MOJBIHHOMY 1 OTpiiiHOMY iHTerpanax. OO4uucIeHHs
NOTPIMHOTrO 1HTErpajga B UMIIHJIPUYHIN Ta chepuuHiil cucteMax KoopauHat. KpusosiHiitHi
interpanu. KpuominiiiHi inTerpanu 1-ro poxy. O3nauenns. OOuucnenns. Kpuoniniitai
iHTerpanu 2-ro poay. O3nauenHs. OOuyucneHHs. 3B’ 130K MK KPUBOJIIHIMHUMH IHTErpajaMu
1-ro Ta 2-ro pony.

Tema 8 ludepenuianbHi piBHIHHS.

HudepennianbHi piBHAHHS 1-To mopsaaky. PiBHSHHS 3 BIJOKPEMIIOBAHUMHU 3MIHHHUMHU.
OnuopinHi piBHsHHSA. JIiHIAHI nudepeHmiaabHi piBHAHHS 1-r0o nopsaky. PiBHsHHS bepHyii.
JudepenmianbHi piBHAHHSA 2-TO MOPAAKY. PiBHSHHS, 110 JOMYCKAaIOTh 3HM)KEHHS MOPSAKY.
JliniiiHi tudepenmmianbHi piBHAHHS 2-T0 Topsaky. JIiHilHI ogHOPIIHI TudepeHIiaibHi pIBHIHHS
31 cranuMu KoedirienTaMu. [ToHATTS Mpo XapaKTepUCTUYHE PIBHIHHS JIIHIHHOTO OJTHOPIAHOTO
nudepeHIiaIbHOTO PIBHIHHS 2-TO MOPSAKY 31 cTanmuMu Koedimientamu. JudepeHmianpHi
PIBHSIHHS 13 CIICIIAJIBHOIO MPABOI0 YacTUHOI. CUCTEeMU TU(EPEHITIATPHUX PIBHIHb.

Tema 9 EnemeHnTH Teopii moJs.

Cxkanspne nosne. [Toxinna 3a HanpsiMkoM. ['pagient. BektopHe mose. XapakTepuCTUKH MOJMIB.
Omnepatop ['aminsroHa. PoTop BekTOopHOTrO moJs. JluBepreHiiss BekTopHoro mousi. [ToTik
BekTopHoro nojsi. opmyna Ctokca.

Tema 10 Teopist IMOBIPHOCTEH Ta €JIEMEHTH MAaTEMAaTUYHOT CTATUCTHKH.

Knacuune i reoMmeTpuuHe o3HaYeHHs WMOBipHOCTI AnreOpa moziid. Teopemu mpo cymy Ta
no0yTtok iimMoBipHOcTel. [ToBHa iimoBipHicTh. Popmyna baiteca. @opmyna bepuymii. Yucnosi
XapaKTEPUCTHKH TUCKPETHUX 1 HETIEPEPBHUX BUNIAIKOBUX BeIMUUH. OCHOBHI 3aKOHH PO3IIOALTY
BUIIAIKOBUX BEIMYWH. EleMEHTH MaTeMaTHUHOT CTaTHCTUKH. BubipkoBuii Meroa. CtatucTuyHi
OLIIHKH MTapaMeTpiB PO3IOJILTY.

5. OuikyBaHi pe3yIbTaTH HABYAHHS HABYAJIbHOI JTUCIHUIIIHU

[Ticns ycminiHOTo BUBYEHHS HaBYAJIBHOI TUCIUIUIIHK 37100yBay BHINOI OCBITH 3MOXKeE:

PHI 3HaTH Ha O3HAallOMYe — OPIEHTOBHOMY piBHI OCHOBHI NOHATTS Ta BU3HAYCHHS
IHTErpajIbHOTO Ta AU(EepEeHLIATBHOTO YUCIEHHS, OCHOBHI (hopMyIin, TeOpemH;

PH2 3HaTH METOAM PO3B’S3KY CHCTEM JIIHIMHUX anreOpaiyHUX piBHSIHb, METOIU
O0YHCIIEHHS TpaHUIlb, TU(PEPEHIIIIOBaHHS, IHTETPYBaHHS;




PH3

3HaTH aIrOPUTMU JOCITIKEHHS (PYHKIIIH, Mo0ya0BH rpadikiB CKIaAHUX (YHKIIIH,
AITOPUTMHU PO3B’A3KY AudepeHIiaTbHUX PIBHIHb. BMITH pO3B’sI3yBaTH CHCTEMU
JTHIAHUX anreOpaidyHUX pIBHAHB; BUKOPHCTOBYBATH MIpaBuia pOOOTH 3 BEKTOPaMU;

PH4

Bwmitu BUKOpHCTOBYBaTH Ju(epeHLian A1 3HaX0UKEHHS TOXUOOK BUMIPIOBaHb;
00YHMCITIOBATH HEBU3HAYEHU IHTErpaj MeToaMu 0e3rocepeIHbOr0 iIHTerpyBaHHs,
MiACTAaHOBKH, MO YaCTHMHAMH; 3aCTOCOBYBAaTH BHU3HAUYE€HUM iHTerpan mis
PO3B’A3yBaHHS TEXHIYHMX Ta (PI3UYHUX 3aj]ad

PH5

BukopucroByBaTH piBHSHHS T€OMETPHYHHX OO0’ €KTIB IJIs PO3B’SA3KY 3a1ady;
BOJIOJIITH TEXHIKOIO AU(EPEHIIIIOBAHHS €IeMEHTapHUX Ta CKIAIHUX (YHKIIIH;
KOPHCTYBAaTUCh MOHATTSIM MOXITHOI IpH JOCHiKeHH] GyHKIIT Ta Tpu MO0y 10Bi
rpadikis;

PH6

3HaXOAUTH YAaCTUHHI MOXiAHI Ta nudepeHmian GyHKIii 6araTb0X 3MIHHHUX;
BUKOPUCTOBYBATH AudepeHIfiag s 3HaXO/HKEHHS MOXHMOOK BHMIpPIOBaHB;
00YHMCITIOBAaTH HEBU3HAYCHHM 1IHTETPAJT METOIaMU OE3ITOCEPETHBOTO IHTETPYyBaHHS,
MiJICTAHOBKH, MO YaCTHHAaMH; 3aCTOCOBYBAaTH BW3HAUYCHUH iHTErpam s
pO3B’sA3yBaHHS TEXHIYHMX Ta (I3MYHHUX 3ajad.

PH7

3HaTH OCHOBHI NMPUHOMHU PO3B’A3aHHs CTAHAAPTHUX 3a7a4 Teopil KMOBIpHOCTEH
(koMOiHATOpPHI METOAM, METOAM, MOB’A3aHI 3 OCHOBHUMHU TEOPEMaMH, METOJ
XapaKTepUCTHUHUX (PYHKIIIH, METOIM pO3paxyHKIB XapaKTePUCTUK AUCKPETHUX
Ta HEMEPEepBHUX PO3MOALIIB, BMIHHS KOPUCTYBATUCS O1HOMIaJIbHUM PO3MOIITIOM
Ta MOro rpaHUYHUMH BUIIaKaMH, HOPMAJIbHUM PO3MO/IJIOM, 3aKOHOM BEJIUKHX
qHcen, HEHTPAIbHOIO0 IPAaHUYHOI0 TEOPEMOIO TOIIO)

6. Posib HaBYAILHOI IMCUMILIIHU Y JOCATHEHHI IPOrpaMHUX pe3yJ/ibTaTiB

[IporpamHi pe3yabTaTi HaBUYaHHS, JOCATHEHHS SKHX 3a0e3Meuye HaBuajabHa JUCIUTLTIHA.

Jns crieniansHocTi G3 EnexTpuuna iHXeHepis:

I1P6

3acTOCOBYBAaTH NpPHKJIAJHE MpOTrpamMHe 3a0e3ledyeHHs, MIKpOKOHTPOJIEpH Ta
MIKpOIIPOLIECOPHY TEXHIKY JIJIsl BUPIIIEHHS MPAKTUYHUX TpooieM y npodeciiiHiit
JUSIIBHOCTI.

I1P8

3acTOCOBYBAaTH MpPHKJIAJHE MPOTpaMHe 3a0e3MedeHHs, MIKPOKOHTPOJIEPH Ta
MIKPOTIPOIIECOPHY TEXHIKY ISl BUPIIMICHHS TPAaKTUYHUX MPoOIieM y mpodeciitHii
ISUTBHOCTI.

I1P9

YMiTH oOuniHIOBaTH eHeproe@ekTUBHICTh Ta HaAiIWHICTH pPOOOTH
eJIEKTPOCHEPIeTUYHUX, €IEKTPOTEXHIYHUX Ta eIEKTPOMEXAHIYHUX CUCTEM.

P17

Po3B’s3yBatu ckiaiHi creniani3oBaHl 3ajadl 3 IPOEKTYBaHHSA 1 TEXHIYHOIO
00CIIyroByBaHHS €JIEKTPOMEXAHIYHUX CHUCTEM, €JEeKTPOYyCTaTKyBaHHS
CJIeKTPUYHMUX CTAHIIN, MIACTAHIINA, CHCTEM Ta MEpEeX.

ITP18

BMmiTH caMoCTiHO BUHUTHUCA, OIIAHOBYBATHU HOB1 3HaHHA 1 BAOCKOHAJIIIOBATHU
HaBHYKH pO6OTI/I 3 Cy4aCHUM O6J'IaI[HaHHHM, BI/IMipIOBaJ'IBHOI-O TEXHIKOIO Ta
MMPUKIAAHUM ITPOIrpaMHUM 3a0€3IeUYEeHHAM .

I1P19

3acTocoByBaTH MPUAATHI EMITIPHYHI 1 TEOPETUUHI METOH JJIsi SMEHIICHHS BTPAT
eJIEKTPUYHOI eHeprii mpu 1i BUPOOHUIITBI, TPAHCHIOPTYBaHHI, PO3MOALICHH] Ta
BUKOPHCTaHHI.




JleMOHCTpyBaTH 3HAaHHSA OCHOB MNpodeciiiHO-OpIEHTOBAHUX AUCHMILIIH
creniajJbHOCTI B 00JIACTI €NEKTPUUYHHUX KU MOCTIMHOTO Ta 3MIHHOTO CTPyMY,
Teopii €JeKTPOMAarHiTHOTO MOJs, Teopii eNeKTPUYHUX MAaIluH, Teopii
€JICKTPOTIPUBOTY, METOIB aHATI3Y EICKTPUIHUX MEPEXK, MPOIECiB BUPOOHUIITBA,
MEePETBOPEHHS 1 TPAHCHOPTYBAaHHS €HEPrii, OCHOB peJIeWHOro 3aXHCTy Ta
aBTOMaTu3alii, e(eKTUBHOIO €HEePrOBUKOPUCTAHHS.

I1P25

7. Posib HABYAJIBLHOL AMCHUILIIHA Y TOCATHEHHI MPOrPAMHUX KOMIIETEHTHOCTEMH

[Iporpamui KOMIETEHTHOCTI, POPMYBaHHS SKHX 3a0e3Meuye HaBuajabHa AUCLMILUIIHA!
Jns cneuiansHocTi G3 EnekTpuuHna iHXeHepis:

31aTHICTh aHANII3yBaTH, OIIHIOBATH Ta 00 €KTUBHO IHTEPIIPETYBaTH 1HGOPMAILitO,

K1 poOUTH OOTPYHTOBAHI CY/J)KEHHS Ta BUPINIyBaTH CKJIAAHI MPOOIEMH HIIIXOM
JIOTTYHOTO OOTPYHTYBAHHS Ta MPUHHATTS PillIeHb HA OCHOBI JOKa3iB (KPUTUYHE
MHUCIICHHS )

I1K2 31aTHICTh BUKOPUCTOBYBATH 1H(pOpPMaLiliHi Ta KOMYHIKaLliiHI TEXHOJIOTI].

I1K3 31aTHICTH 10 aOCTPAaKTHOTO MHUCJICHHS, aHAJTI3y Ta CUHTE3Y.

TIK4 31aTHICTh MPOBOAUTH JOCHIKEHHS HA BiAMOBITHOMY PiBHI.

8. Buau HaBUYAJIBLHUX 3aHATH

Tema 1. Jliniiina aaredpa.

JIkl "Cuctemu niHiiHUX anreOpaiuyHux piBHsAHb. BusHaunmku. OCHOBHI BJIACTHUBOCTI
BU3HAYHUKIB. OOYHCICHHS BU3HAYHUKIB." (JICHHA)

[TousTTst cucremu piBHAHb. Buznaunuku. OCHOBHI BIaCTUBOCTI BU3HAYHMKIB Ta CIOCOOM iX
00YHCIICHHSI.

JIx2 "Po3B's3anHs cucteM JiHIHHUX anreopaiuyaux piBHIHBb. ®opmynu Kpamepa." (nenHa)

Po3B'si3anns cuctem nmiHIHUX anredpaiunux piBHsAHb. Popmynu Kpamepa.

JIx3 "Matpuui. Onepanii Hag matpursamu. O6epHeHa matpuls.” (IeHHA)

OCHOBHI MOHATTS PO MATPHIl. Buan MaTpuilb: KBajpaTHa, JiaroHAJIbHA, OJJMHUYHA, HYJIbOBA,
CUMETPHYHA, KOCOCUMETPHUYHA, TPaHCIIOHOBaHa. JIiHilHI onepaii HaJl MaTpUIIMU. MHOXCHHS
matpunb. Jii Hax maTpunsamu. MiHopu Ta anreOpaiuni gonoBHeHHs. [lob6ynoBa obepHeHol
MaTpuili. ElreMeHTapHi mepeTBOPEHHS MaTPHILb.

JIk4 "MaTtpudyHuii MeTO ] PO3B'A3aHHS CUCTEM JIIHIHHUX PIBHIHB (METOA OOCPHEHOT MaTPHIIl).
Panr matpuri. Teopema Kponekepa-Kanemni." (nenna)

Matpuunuii cioci® po3B'sa3yBaHHs cHCTeM anreOpaiuHux piBHAHb. PaHr maTtpuui, ioro
3HaxopkeHHs. Teopema Kponekepa-Kanesi.

JIkS "Meton I'ayca. OgHOpiaHI CUCTEMH JiHIHHUX anreOpaidyHuX piBHAHb." (JICHHA)

CucteMu NIHIHHUX anreOpaiyHUX PIBHSAHB 1 CIIOCIO 1X pO3B'A3KY METOJOM IOCIIJOBHOTO
BUKJIIOUCHHSI 3MIHHUX (MeTomoMm ['ayca). Po3B'si3aHHs cucTeM NiIHIHHHUX OJHOPIAHUX
anreOpaiyHuX PiBHSHb.




[Ip1 "OGuncnenns BuzHauHukiB. Meton Kpamepa." (nmenna)

[ToHATTS BU3HAYHUKA 2-TO MOPSAIKY Ta Horo BracTUBOCTI. [IOHATTS BU3HAYHHKA 3-TO MOPSIKY
Ta METOAM Horo obuucienHs. MiHopu i anreOpaiuni JonmoBHEHHsS. BracTHUBOCTI BU3HAYHMKIB
n-ro nopsiaky. OGUKCIeHHs! BU3HAYHUKIB 4-T0 BUIIUX MOPSAKIB METOIOM MTOHIKEHHS MOPSAKY.

ITp2 "Meton Kpamepa B po3B'si3yBaHH1 CHCTEM JIiHIMHUX anreOpaidyHuX piBHSAHb." (J€HHA)

Meron Kpamepa B po3B'si3yBaHHI CHCTEM JIIHIHHUX anreOpaidHuX piBHSIHb.

[Tp3 "TonsTTs matpui. [ii Hax marpunsmu. OGepHeHa MaTpuls." (IeHHA)

Jii nan matpuisimu. JlogaBaHHS, MHOKEHHS MaTpuIlb. MHOKEHHS MaTpUIlh HA YuCcio. MiHopu
Ta anrebpaivyni JonoBHeHHs. O0epHeHa MaTpHULS.

[Tp4 "MaTtpuunmii criociO po3B's3aHHS CUCTEM aireOpaidHuX piBHIHB. PanT Matpuii." (1eHHA)

Panr maTpuui. Merony BCTaHOBJIEHHS paHry MaTpulll. MaTpuuHui crocid po3B'si3aHHs CUCTEM
anredpaiyHUX PiBHSIHb.

[IpS "Meton I'ayca nnsg cucteM NiHIHHUX anrebpaiuHux piBHSAHb. CHCTEMHU NiHIHHHX
OJTHOPITHUX anreOpaiuHuX piBHSAHB." (I€HHA)

3actocyBanHs MeToAy ['ayca mpu po3B'S3yBaHHI CHCTEM JIIHIHHHX anreOpaidHUX PiBHSHD.
CucTemMu JIIHIHHUX OTHOPITHUX AIreOpaidHuX PiBHSIHD.

Tema 2. BekTopHa anreopa.

JIk6 "BekTopHi 1 ckanapHi BeauuuHu. JIiHIWHI omeparlii Hax BekTopamu. [IpsMokyTHa
JIeKapToBa cucTeMa koopauHar. Jlii Ha BeKkTopamu, 3aJaHUMHU CBOIMHU KOOpJMHATAMHU." (JICHHA)

BekTopu: ocHOBHI O3Ha4YeHHs, JiHIMHI onepauii Haa BekTopamu. [Ipoekiis BeKTopa Ha BiCh.
Monyns BekTOpa.

JIx7 "ba3uc BEeKTOPHOTr0 MPOCTOPY, PO3KJIaJ]l BEKTOpa 3a 0a3ucoM." (IeHHa)

[TonsTTsa 6a3ucy TpbOX BEKTOPiB. YMOBM iCHYBaHHs 0a3icy TpbOoX BeKTOpiB. Po3knanaHHs
BEKTOpa 3a 0a3ucoM.

JIk8 "Ckanapuuit 100yToK BeKTOpiB. BacTuBoCTI cKansipHOro 100yTKy." (AeHHA)

Ckansipauii 10OyTOK BeKTOpiB. BracTuBOCTI CKansipHOTO 100yTKY. BHpas ckanspHoro 1o0yTKy
yepe3 KoopauHaTu. [ eoMeTpruyne Ta (isuuHe 3aCTOCYBaHHS CKAJSIPHOTO JJOOYTKY BEKTOPIB.

JIk9 "BexTopHul 100yTOK BEKTOpiB. BiacTUBOCTI BEKTOPHOro A00YTKY BEKTOPIB.
['eomerpuunmii Ta (i3uyHMA 3MIcT." (IeHHA)

Bexropuuii 106yTok BekTOpiB. Di3nyHU Ta TEOMETPUIHHM 3MICT TOOYTKY BEKTOPIB.

JIx10 "Mimanuii 100yTOK BeKTOpiB. BmacTuBoCTi Mimanoro go0yTky. ['eomeTpuuHuii 3micTt
MIIIaHoTO JOOYTKY." (IeHHA)

Mimanuii 1006yToK BekTOpiB. BiacTtuBocTi MimanHoro no0yTKy. 3aCTOCYBaHHS MiIIaHOTO
TOOYTKY.




[Ip6 "Bekropu 1 aii Hag HUMU." (JIeHHA)

JliniitHi omepanii Hax BekTopamu. [Ipoekmiss BekTopa Ha Bick. Po3kiaa BekTopa mo opram
KOOpAWHATHUX oceil. Moaynb Bekropa. HampsiMHI KOCHHYCH BEKTOpa.

[Tp7 "ba3uc. Po3knananus 3a 6azucom." (IeHHA)

Jlinitna koMOiHaIis, JiHIHHA 3aJIEKHICTh 1 HE3aJIeXKHICTh BeKTOpiB. Po3kiiag BekTopa 3a
0azucom.

[Tp8 "Ckanspuuii 100yTOK BEKTOPiB,BIACTHBOCTI Ta 3aCTOCYBaHHs." (IeHHA)

[Tomyk ckansipHOro J0OYTKY BEKTOPIB, BIaCTUBOCTI 100YTKY Ta (pi3HUHE 3aCTOCYBAHHS.

ITp9 "BekTopHuii 100yTOK BEKTOPIB,BIACTHBOCTI Ta 3aCTOCYBaHH:." (IeHHA)

®dopmyiia BEKTOPHOTO JOOYTKY JABOX BEKTOpIB. BekTopHUi 100yTOK BEKTOPiB, BIACTUBOCTI Ta
3aCTOCYBaHHS.

[Tp10 "Mimmanuit 1o0yTOK TphOX BEKTOPIB." (IeHHA)

YMoBa KOMIUIAaHAPHOCTI TPhOX BEKTOPiB. MimaHuii 100yTOK TpboX BeKTOpiB. Dopmyna
obuncneHHs. ['eoMeTpUYHUI 3MICT MIIIIAHOTO TOOYTKY.

Tema 3. AHasiTHYHA reoMeTpist.

JIk11 "AnaniTiuyHa reomeTpis Ha 1ionuHi. CHCTeMH KOOpAWHAT Ha TiomuHi. [Ipsma Ha
TIoIKHI, ii piBHSHHSA. KyT Mk npsmumu." (1eHHA)

Cucremu KOOpAMHAT Ta JiHIT Ha muomuHI. [IpsiMa Ha TUIOUIMHI: BUU PIBHSAHD NMPSAMOI, KyT M1k
JIBOMa MpPSIMUMHU, BIJICTaHb BiJ TOUYKU A0 mpsimMoi. [Ipsma Ha muionuHi, ii piBHsSHHA. KyT Mix
IPSIMUMH.

JIx12 "Anre6paiuni jinii gpyroro mopsaky: Koo, emimnc, rinep6ona, napabona. Ix reomeTpuuni
BIIACTHBOCTI 1 piBHSIHHS." (JIeHHA)

JIiHii gpyroro mopsAKy Ha IUIOIIKHI 1 B TpocTopi. AnreOpaiuHi JIiHii APYyroro MopsaKy: KoJjo,
eJinc, rinep6osia, napadosna. [x reoMeTpuyHi BIACTUBOCTI 1 pIBHSHHS.

JIx13 "IlonsipHa cuctema koopauHat. JIiHii B OJsApHIM cucTeMi KoopAUHAT." (IeHHA)

[Tonsipua cucrema koopauHat. [lepexin Mixk IPSMOKYTHOIO Ta MOJIIPHOIO CHCTEMOIO KOOPAWHAT.
JIinii B momnsipHii cucremi koopauHat. [1oOyoBa JiHii B MONSAPHi cUCTeMi KOOpAUHAT.

JIx14 "AmnaniTuuHa reoMeTpis y npoctopi. PiIBHSIHHS moBepxHi 1 JiHii B mpocTopi. PiBHAHHSA
IUIOIMHY Y TpocTopi." (IeHHa)

PiBHsiHHS TTOBEpXHI 1 JIiHIT B TpocTOpi. PiBHSHHS TIOMMHN Y TTpocTopi. B3aemHe mosioxeHHs
TJIOMIKH y mpocTopi. OCHOBHI 3aa4i.

JIx15 "IIpsma ninist B mpoctopi. [Ipsima i mutomuHa B mpocTopi.” (IeHHa)

3anayi 110,10 BCTAHOBJICHHSI PIBHAHHA MpsMoi JiHii y mpoctopi. [Ipsima i1 ruiommuHa B mpocTopi.
B3aemHe nonosxeHHs..




JIx16 "TloepxHi apyroro nopanky. Lluninapuuni nosepxHi. [loBepxni obepranns. KoHiuHi
noBepxHi. {uninapuyna ta chepuyHa cucTeMu KOopauHar." (IeHHa)

[ToBepxHi apyroro nopsaky. Llwningpuyni mosepxHi. [loBepxHi o0epranus. KoniuHi moBepxHi.
KanoniuyHi piBHSHHS NMOBEPXOHB JApyroro mnopsaaky. LHmininapudna ta chepuuHa cucreMu
KOOpP/MHAT.

[Tp11 "Ipsima Ha monuHI." (1eHHA)

Buau piBHSHB IPSMO1 Ha TIIOMIMHI. Y MOBH MapajelbHOCTI 1 TEPIEHANKYISIPHOCTI TpssMux. Kyt
MDK JBOMa psiMUMU. Po3B'si3yBaHHs 3a1ad.

[Tp12 "Kpwusi apyroro nopsiaky (emirce, rinepoona, mapadona)." (1eHHa)

Koo, eninc, rinep6ona i mapa6ona. Ix BnactuBocTi, cioco6u no6y108u. Po3s'a3yBanns 3a1a4.

[Tp13 "Kpusi apyroro mopsaky. JIiHii, mo 3a7aHi B MOJSIPHUX KOOPAWHATAX, TapaMeTPUIHO."
(nenna)

[Tonstpra cucrtema koopauHat. JIiHii, M0 3aaH1 PIBHAHHAMU B MOJSPHUX KOOpPAMHATAX Ta 3a
JIOTIOMOTOI0 TapameTtpa. 3ajgadi Ha noOynoBy. JIiHii, 1m0 3a7aH1 B MOJSPHUX KOOPJAUWHATAX,
apaMeTpUyIHoO.

[Tp14 "TInommua y npoctopi." (1eHHa)

[TnommHa B mpocTopi, OCHOBHI PIBHSHHS Ta 3a/1a4i. B3aeMHe Moi10XKeHHS MIOMIKH Y MTPOCTOPI.

[Ip15 "lpsima Ta monuHa y poctopi.” (1eHHa)

[IpsiMa B mpocTopi, OCHOBHI piBHAHHS Ta 3ajadyi. [IpsimMa Ta mionmHa y mpocTopi.

[Ip16 "TloBepxHi apyroro nmopsaky. KaHOHIYHI piBHSHHS MOBEPXOHBb JIPYroro MOPSIKY.
[uninagpuana Ta chepuyHa CUCTEMHU KOOpIUHAT." (JIeHHa)

[ToOymoBa MOBEpXOHB APYTrOTO MOPSAKY METOJIOM MapaneiabHuX mnepepisziB. [lobymosa Tim,
oOMexeHux mnoBepxHsAMH. l{uninapuyna ta chepuuHa cuctemMu KoopAuHAT. PiBHSAHHS
MOBEPXOHb B IIWIIHJAPUYHINA Ta cepHuHid CUCTEeMax KOOPAWHAT.

Tema 4. OcHoBu ananizy. /ludgepenuiiine yucjieHHs.

JIk17 "®yukuii. [TocmigoBrocTi. 'panuns nocnigoBHocTti. 'panuns ¢yakmii. O3naueHHs."
(tenHa)

O3zHaueHHs 1 ciocoOu 3amgaHHs QyHKHil oaHiel 3MiHHOT. OCHOBHI XapaKTEPUCTUKU Ta BUIU
¢ynkuiit. YucioBa mocniioBHICTh 1 ii rpanuns. I'panuns ¢yHKIii B To4i, OHOCTOPOHHI
IpaHUIli, OCHOBHI TEOpPEMH IpPO TPaHULI MOCHiJOBHOCTEH. TUNM HEBU3HAUCHOCTEH Ta
HalnpocTimn crocodu o04KcIeHHs rpaHuib. HeckiHueHHO Masti 1 HECKiHYEHHO BEJIHKI (PyHKII.
[TopiBHSIHHS HECKiHUEHHO ManuxX (QyHKIii. ['paHuIT MOHOTOHHO 0OMEXEHOI MOCIiJOBHOCTI,
YHCII0 €, HATYpaJibHi Jorapupmu.




JIk18 "OpuoctoponHi rpanuni. Ilepma 1 apyra uynoBi rpanuni. HeckiHdyeHHo mani i
HecKiH4YeHHO Benuki ¢pyHkuii. HemepepsHuicTe QyHkiii. Po3puBu QyHkmii Ta ix kinacudikaris."
(tenHa)

3acTocyBaHHsI MEPINOi i IPYroi 4yJA0BOi TPaHHUIIl IO PO3IKPUTTS HEBH3HAUCHOCTEH. TepMiHU
"¢hyHkiis HenepepBHa B Toyli" Ta "Touka po3puBy ¢QyHKUIi" AcuMnToTH rpadika QyHKIII.
Knacudikamis Touok po3puBy Qyskuii. BmactuBocTi ¢yHKIiH, HEMEpepBHUX Ha BiJIPi3KY
(reopemu Beiiepmpaca i bonbuano-Komri).

JIx19 "O3HaueHHS NOX1AHOT, MEXaHIYHUI 1 TEOMETPUYHMIA 3MICT. PIBHSHHS JOTUYHOI 1 HOpMaJTi
1o kpuBoi. Judepenuian ¢pyHkuii." (1eHHa)

[Toxinra ¢yHKIIT B ToUIl. MeXaHIYHUH Ta TEOMETPUYHUN 3MICT TOXiaHOI QyHKINT B TOUIII.
PiBHSIHHS TOTHYHOI 1 HOpMaJTi. 3aJIEKHICTh M)XK HETIEPEPBHICTIO 1 T EPEHITIHOBHICTIO.

JIx20 "Tabnums noxigaux. [IpaBuna nudepennitoBanns. Jlorapudmiuae nudepeHIitoBaHHS.
HudepenniroBanns ckinaanoi QyHkiii, pyHKmii 3ananoi HessBHO 1 mapameTpuyHo. [ToxigHi Ta
TuQepeHIriaay BULIUX TOPSIKIB." (IeHHA)

O3HaueHHs MOX1AHOI, MeXaHIUYHHHN 1 TeomeTpuuHuil 3micT. Tabmuusg noxigHux. [IpaBumna
mudepenuniroBannd. Jlorapudmiune qudepenniroBanns. [oxinHi BUIIKUX MOPSAKIB.

JIk21 "OcHoBHI TeopemMu audepeHmianbHoro uuciaeHus. [Ipasuno Jlomitansa. Po3kpurts
HEBH3HAYEHOCTEH PI3HUX THUITIB MPHU OOYMCIICHHI TpaHuIlb." (1eHHA)

Teopemu ®epma, Pomnnsg, Jlarpanxa, Komri. [Ipasunio Jlomitans. Po3kpuTTs HeBU3HaueHOCTEN
PI3HUX THUIIIB IPU OOUMCIICHH] TPaHMIIb.

JIx22 "MonoTtoHHicTh ¢yHKIII. EkcTpemyM ¢QyHkuii. OnykiicTs Ta yrHyTicTh QyHKIIi. Toukn
neperuny. Acumnrotu Kpusoi. Jlocmimkenns ¢GyHkii Ta nodyaosa rpadika." (1eHHa)

Hocmimkenns ¢yHKIii Ha MOHOTOHHICTh. ExcTpemyMm ¢ynkmii. OnykiicTh Ta YyrHYTICThb
¢ynkiii. Toukn neperunHy. AcuMnToTu KpuBoi. JlocimkeHHs GyHKIii Ta modymoBa ii rpadika.

JIk23 "®ynkuii kinpkox 3MiHHUX (PK3). OcHoBHI noHsATTa. O6nacth Bu3HaueHHs. ['panuns 1
HenepepBHicTs OK3. [Toxiani 1 nudepenianu OK3. Yactunni noxigai ®K3." (nenna)

Oynukii kimbkox 3MiHHUX (PK3). OcHoBHI mousATTs. ['panuns i HenepepBHicTe OK3. TToxigHi i
nudepenmiann ®K3. Yactunni noxigui ®K3. 3acTocyBanHs MOBHOTO AudepeHiiiana 1o
HaOJIMKEHUX 0O0UYUCIIEHb.

JIk24 "lTloximHa (yHKIIT KiTbKOX 3MIHHHX, 11O 3a7aHa HesBHO. [loximgHa ckmagHoi QyHKIIT.
JloTr4HA MJIOIMMHA Ta HOPMaJTb JI0 TIOBEpXH1." (J1eHHa)

[ToximHa ¢yHKIT KITBKOX 3MIHHHUX, 10 3a7aHa HessBHO. [ToxigHa cknagnoil ¢pyHkmii. JJotnyuna
IUTOIIMHA Ta HOPMaJb 10 MOBEPXHI.

JIx25 "Exctpemym @K3. Haiibinbmie 1 HaliMeHIe 3Ha4eHHS QYHKIIi B 3aMKHEH1l o0xacTi."
(meHHa)

JloxanpHuit Ta riobanpHuil ekctpemyM @K3. HeoOxinHi Ta noctaTHI yMOBM ICHYBaHHS
ekcTpemyMy. HaiiGinbie 1 HafiMeHIe 3HaueHHs pyHKIIIT B 3aMKHEH1# o0nacTi.




JIk26 "KomrutekcHi yucna." (IeHHa)

KomnnekcHi umcna. AnreOpaiuHa ¢opma KomIiekcHOTo yucia. ['eomeTrpuuna ¢opma
KOMIUTEKCHOTO ymcna. [lii Hall KOMIUIGKCHHMH YHCIIaMHU.

[Ip17 "IlocninoBrocTi. ®ynkii. ['panuis nocnigoBHocTi. ['panuis GyHkmii." (1eHHa)

Oynkmii. O6nacts Bu3HaueHHS GyHKii. ['panuns ¢pynkiii. OOUUCICHHS TPaHUIIb.

[Ip18 "Opnoctopouni rpanuni. [lepma i apyra uymoBi rpanuii. JociiJykeHHS Ha
HernepepBHICTh. Touku po3puBy." (JIeHHA)
[Tepma i gpyra uyaoBi rpanuii. HeckiHueHHO Mayi Ta HECKIHYEHHO BENHKI (PyHKII.

ExBiBasieHTH1 3aMiHH, sIK cIoci0 oOuncieHHs rpanuil ¢GyHkiii. HemepepBHicTh QyHKIIIT B TOYII.
OpnHocroponHi rpanuii. Touku po3puBy rpadika ¢GyHKii Ta iX Ki1acugikaiis.

[Ip19 "O3naueHHs MOXIAHOT, MEXaHIYHUHN 1 TEOMETPUYHUIN 3MICT. PIBHSHHS TOTUYHOI 1 HOpMaJTi
1o kpuBoi. Jludepenmian pynkmii." (neHHa)

O3HaueHHs MOX1IHOT, MEXaHIYHHUM 1 TEOMETPUYHUM 3MICT. PIBHAHHS JOTUYHOI 1 HOpMaJ 10
kpuBoi. ludepenuian pyHkmii.

[1p20 "dudepenuitoBanus ckiaanoi GyHkuii, pyHKuii 3a1aHol HESIBHO 1 MapaMeTPUUHO.
[ToxinHi Ta qudepeHIiaay BULUX TOPsIKIB." (IeHHA)

[Toxigna QyHKIi#, 3a7aHUX HEsBHO 1 mapamerpudHo. Jlorapudmiune nudepeHIiroBaHHS.
HudepenniroBanus ckinagHoi ¢yHKIi, GyHKIIT 3agaHoi HEsIBHO 1 mapaMeTpudHo. [ToxigHi Ta
nudepeHIiai BUIUX MOPANKIB. 3acTocyBaHHS audepeHmiana GyHKIIT 10 HAOIMKEHUX
00YHNCTIEHB.

[Tp21 "IIpaBuiio Jlomitans. Po3kpuTTs HeBU3HauUeHOCTEN " (1€HHA)

3acTocyBaHHA MOXiAHOI i oOuucieHHs rpaHunb. lIpaBuno Jlomitans. Po3kpurrs
HEBU3HAUEHOCTEH PI3HUX THIIIB.

[Ip22 "3acTtocyBaHHs MOX1AHOT A0 mociuimxkeHHs GyHkiii. Cxema mgociiKeHHs QyHKITI."
(nenna)

MOHOTOHHICTh, €KCTpeMyM (YHKII1, TOUKH NEPEruHy, 1HTepBaIu OMYKJIOCTI 1 YTHYTOCTI.
AcumnroTu rpadika QyHkiii. 3acTocyBaHHS MOXigHOI J0 mociaigxkeHHs ¢yHkuii. Cxema
JOCJTDKEHHS (PYHKITII.

[Mp23 "dyukuii kinbkox 3MiHEUX (DK3). [Mousarrs @K3. Ob6nacts Bu3HaueHHs. ['panuns i
HenepepHicTh PK3. [Moxiani i audepenuiann OK3. Yactunni noxinni ®K3." (nenna)

@OyHKIIT KITPKOX 3MIHHUX: OCHOBHI NMOHATTS, TPaHULA 1 HENEepepBHICTh. YaCTUHHI MOXiAHI
nepuioro i BUImx nopsakis. [opauit audepenuian GyHKIIT 1eKiIbKOX 3MIHHHX.

[1p24 "IloBHuit nudepenuian 1 Horo 3acTocyBaHHs A0 HaOIMKeHUX oOuucieHns. [loxigHa
byHKII1, 3a7aH0T HESIBHO." (JIeHHA)

AprymenTty QyHkuii 6aratpox 3MiHHEX (PB3). YacTuHHI MOXiIHI MEPIIOTO 1 PYTOTo MOPSIKIB,
3mimani yactuHHi noxigHi. Teopema IlIBapua. Ilosuuit audepenuian @b3: reomeTpuuHu
3MiCT, pO3B'SI3yBaHHS PO3PaxXyHKOBUX 3a]1ay.




[Tp25 "Hocnimxenns ®K3 Ha nokanbHuil 1 rio0anbHuil ekcTpemyM. HaltOiibiie 1 HalimeHIe
3Ha4YeHHs (QYHKIIIT B 3aMKHEH1i o0acTi." (JleHHa)

Hocnimxenns K3 Ha nokaabHUHA 1 TI00aTBHIA eKCTpeMyM. ANTOPUTM pO3B'sS3aHHs 3324 Ha
HaiOL1bIIe 1 HaliMeHIIe 3HaYeHHs (QYHKINH JeKIbKOX 3MIHHUX B 3aMKHYTil 001acTi.

[Tp26 "KommuiekcHi uncna. Onepaiii 1o/1aBaHHs 1 MHOKEHHSI KOMIUIEKCHHUX Yncen." (JIeHHA)

Kommnekcui yucma. Oneparii 1onaBaHHs 1 MHOKEHHSI KOMIUIEKCHUX 4ucen. AnreOpaiuHa
dbopMa KOMIUIEKCHOTO 4Hcja. TpuroHomeTpudyHa ¢Gopma KOMIUIEKCHOTO YWcjiaa Ta il
3actocyBaHHA. Jlii HaJg KOMIUIEKCHUMH YHUCJIaMH y anreOpaiuHiii Ta reoMeTpudHii Ghopmi.
[TimneceHHs 10 cTeneHs 1 J00yBaHHS KOPEHSI.

Tema S. InTerpajibHe YHCJICHHS.

JIx27 "HeBusHaueHuii iHTETpa, MOHATTS IMEPBICHOI 1 HEBU3HAUCHOTO iHTEeTrpaia. HeBu3HaueHuii
IHTEerpaja 1 Horo BiaacTUBOCTI. TabmuIlsl OCHOBHMX HEBHU3HAuCHUX iHTEerpajiiB. Haitmpocrimri
npaBuja iHTerpyBaHHs." (JICHHA)

HeBusznauenuil iHTerpasn: O3HaY€HHS, BJIACTUBOCTI, TAaOJWII OCHOBHUX HEBHM3HAYECHUX
iHTerpaniB. OCHOBHI METOJM IHTETPyBaHHA: Oe3MocepeIHE IHTETPyBaHHs; BBEACHHS IiJl 3HAK
qudepeHiiiana; 3aMiH1 3MIHHOI.

JIk28 "OcHOBHI METOAM IHTETpyBaHHS. [HTErpyBaHHS 3aMiHOIO 3MIHHOI a0O MiJICTAHOBKOIO.
InTerpyBaHHs YacTUHAMU. [HTerpyBaHHs IpoOOBO-paLliOHATBHUX QYHKILIN." (1eHHa)

[HTerpyBaHHS 3aMiHOIO 3MIHHOI 200 MiJICTAHOBKOIO. [HTErpyBaHHS YaCTHHAMH. [HTErpyBaHHS
JpOOOBO-paIliOHATEHUX (QYHKITIH.

JIk29 "InTerpyBaHHa HaWmpocTimux ApoOiB. IHTerpyBaHHS ippalioHaJbHUX (QYHKIIIH.
[HTerpyBaHHs TpUrOHOMETPUYHUX (QYHKIIN." (JIeHHA)

IarerpyBaHHs: BUpa3iB, MmO MICTATh KBaJpaTHUH TPHUUYJIEH B 3HAMEHHUKY;
JIpoOOBO-paliOHATFHUX (PYHKIIH; ippalioHaTbHUX Ta TPUTOHOMETPUYHHUX (PYHKIIIH.

JIk30 "Busnauenuii interpan. O3HadueHHS BU3HAYEHOTO 1HTErpajia, HOro T€OMETPUYHUH 1
¢bi3uunMi 3MicT. OCHOBHI BIACTUBOCTI BU3HaueHOTro iHTerpana. ®opmyna Herotona-JleiibOnina."
(nenna)

Busnauenuii inTerpan. O3HaueHHs BU3HAYEHOTO 1HTErpaja, Horo reoMeTpuyHui 1 Gi3udHuR
3MicT. OCHOBHI BJIaCTUBOCTI BU3HaueHOro iHTerpana. ®opmyna Herotona-JleiOHina.

JIx31 "BusHaueHuil iHTerpai. 3acTOCYBaHHS BH3HAYCHOTO IHTErpay 0 T€OMETPUIHHX 3a1a4."
(meHHa)

3acTocyBaHHS BM3HAYEHOTO IHTETpaiy 0 I'€OMETPUUYHHUX Ta (i3uyHuUX 3anad. Jleski
3aCTOCYBaHHS BHU3HAUEHOIO 1HTErpajia A0 3aj1ad reomerpii.

JIx32 "BusHauenwuii interpan y ¢pizuunux 3anadax. HesmacHi inTerpanu." (1eHHa)

Busnauennii interpan y gpisuunux 3agavax. HesnacHi iHTerpany.




[1p27 "Tabnuus OCHOBHUX HEBM3HAaYeHUX iHTerpaiiB. Hailmpocrimi npaBuiia iHTerpyBaHHA"
(tenHa)

O3HaueHHS HEBHU3HAYEHOTrO iHTeTpana. BmacTUBOCTI 1 TaONHIE OCHOBHHUX IHTErpaliB.
3HaXOMKEHHS MEepBICHUX (QYHKIIT MIIAXOM 0€3MocepeHbOr0 iHTETpyBaHHS; 3a JOMOMOTOI0
BBeJIeHHS (QYHKITIT i1 3HaK audepenIriana.

[Tp28 "InTerpyBaHHs 3aMiHOIO 3MiHHOI a00 MiJICTaHOBKO. [HTErpyBaHHs yacTUHAMU." (JIeHHA)

OCHOBHI METOJM IHTETPYBaHHS BU3HAYEHHX IHTErpalliB: TaOJWYHE 1HTETPYBAaHHS, METO
MiICTAHOBKH, METOJI 1HTETpyBaHHS 4acTUHaMHU. [[poOoBo-partioHanbHi QYHKIIII: MpaBUIbHI 1
HeMpaBWIbHI Ipodu. Teopema mpo po3KIIa MPaBUILHUX PAIOHAIBHUX JPOOIB Y CyMy MPOCTUX
npo0OiB. MeTon HEBU3HAUYCHUX KOC(IIMIEHTIB 1 METOJI YaCTKOBUX 3HaueHb. [IpaBuipHUMl Ta
HEeMpaBUILHUN parlioHAIbHHN pi0. [HTerpyBaHHs 1poOOBO-parlioHAIbHUX (DYHKITIH.

[Ip29 "luTerpyBanHsa HalmpocTimux ApoOiB. IHTerpyBaHHS ippalioHaJIbHUX Ta
TpUTrOHOMETPUYHHUX (PyHKIIH." (IeHHa)

InTterpyBanHs n1poOoBo-palioHanbHuX (QyHKLiH. [HTErpyBaHHs HalinpocTtimux npoOis. Bunu
ippanionansHuX QyHKuii. CrocoOu ix pamionamizanii i npuiioMu iHTerpyBaHHs. [lizcraHoBKH
Yebuiena, migcraHoBku Eitnepa, iHTerpyBaHHs ippallioHanbHUX (QyHKITIH.

[Tp30 "dopmyna HeroToHa-JIelOnina. 3amina 3MiHHOT y BU3HAYEHOMY iHTerpaii." (neHHa)

Bu3snauenuii iHTerpa, K rpaHulsd 1IHTETpajbHOi cyMu. BrnactusocTi. 'eoMeTpuyHuii 3micrT.
®opmyna Herorona-Jleit6Hina. OCHOBHI METOAM 1HTETPYBaHHS BU3HAUYEHUX IHTErpaiiB:
TaOJMYHE IHTErpyBaHHs, METOJ IIJICTAHOBKU, METOJ 1HTerpyBaHHs dyacTuHamu. @opmyna
Herotona-JIeitbnina. 3amiHa 3MiHHOI y BU3HAUEHOMY IHTErpaJi.

[Tp31 "T'eomeTpuyHe 3aCTOCYBaHHS BU3HAYCHOTO iHTETpana." (IeHHa)

BukopucTaHHsl BU3HAUECHUX IHTETPATiB 0 PO3B'SI3aHHS 33a7a4 3 JOBXKUHH JIyTH, TUIONI QirypH,
00'eMy Tiza oOepTaHHS, TUTIOIII TOBEPXHI Tijla 0OepTaHHS.

[1p32 "dizuune 3acTocyBaHHs BU3HAYeHOTO iHTErpany. HesnacHi iHTerpanu." (1eHHa)

®di3nyHe 3aCTOCYBaHHS BU3HAUEHOTO iHTerpany. HeBnacHi iHTerpaiu mepiioro Ta Jpyroro pomay.

Tema 6. Psaan.

JIx33 "Psaau. [ousatTs psaay. O3Haku 301KHOCTI psitiB." (1eHHA)

Psanu. [lonstrs psany. Baactusocti psaiB. Cyma psany. I'apmoniunuii psan. Heo6xinHa o3Haka
301kHOCTI. Ilepma 1 npyra mopiBHsUIbHI 03HaKkH. O3HaKku 301XKHOCTI PSAIB 3 JOJATHUMHU
yieHamu. PaaukanbHa 1 iHTerpanbHa o3Haku 301xkHOCTI Komri. 3Hako3minHI paau. Yuciosa
MOCIITOBHICTh. YUCTOBUH Psi/i: O3HAUEHHS, BIACTUBOCTI. [10CIiIOBHICTS YaCTHUHHUX CYM PSAY.
apmoniunuit psa. HeoOxinHa o3Haka 301KHOCTI 1 JOCTaTHS O3HaKa PO301KHOCTI YHCIOBUX
psAiB. 3aKOA0JATHI YUCIIOBI PSIIU Ta OCOOTUBOCTI JOCTIIKEHHS iX Ha 301KHICTb.




JIk34 "3nako3minHi psau. O3naka Jleit6nina. Crenenesi psan." (1eHHa)

3uako3MminHI pagu. O3naka JleitOnina. AGcoaoTHA 1 YMOBHA 301)KHOCTI 3HAKO3MIHHHX PSIiB.
Crenenesi psau. Pagiyc 301KHOCTI Ta iHTepBaji 301KHOCTI CTeNEHEBUX pANiB. BiracTuBoCTi
CTENIEHEBUX PSIB. 3arajlbHU BUTIISA] 3HAKO3MIHHOTO YHCIIOBOTO psaay. O3Haka JlelOHina s
3HAKOMOYEPE)KHUX YHCIOBHUX pAAiB. JlocmijkeHHS 3HAKO3MIHHUX UYHMCIOBHX PsANiB Ha
a0COJTIOTHY Ta YMOBHY 301KHICTb.

JIx35 "Po3knananus (GyHKIIH B CTEIEHEB] psAau. 3aCTOCYBaHHS CTEIIEHEBUX PAiB." (IeHHA)

3aranpHul BUTIAN (QyHKIIOHATBHOTO psaay. O6macte 30ikHOCTI. CTeneHeBuit psanu. Teopema
Aoens. Posknananns QyHkiii B creneHesi psaau. Psau Teitnopa 1 MaknopeHna. 3acTocyBaHHS
CTEIMEHEBUX PSAIIB 0 HAOIMKEHUX OOUHCIICHD.

JIk36 "Tpuronomerpuunuii psig @yp’e." (neHHa)

Tpuronomerpuaauii psia. 3aranbauii Burisg psagy ®yp’e. Pozknananns B psag @yp’e JOBUTBHUX
GbyHKIIH, TapHUX Ta HemapHUX ¢QyHKIiNA. 3acTocyBaHHs psafiB Pyp'e 10 oOpaxoByBaHHS
YHUCIOBUX PSIIIB.

[1p33 "Cywma psny. Heobximna o3naka 301xHOCTI. [lepima 1 npyra mopiBHsIBHI 03HaKH." (1eHHA)

O3HaueHHs 4ucnoBoro psay. CkiHU€HHA rpaHUls MOCHIITI0BHOCTI YACTUHHUX CYM WIEHIB Psay
Ta JOCIIKEHHS YUCIOBUX PAIiB Ha 301kHICTh. HeoOXximHa 03HaKa 301KHOCTI YUCIOBOTO PSIAY
Ta JOCTaTHS O3Haka po30ikHOocTi. ['apmMoHiuHUN paxa. Paa reomerpuuHoi mporpecii i
0COOJIMBOCTI MOT0O JOCHIKEHHS Ha 301KHICTh Ta PO301KHICTD.

[1p34 "O3naka Jleit6nima. Crenenesi psan." (1eHHA)

3araJibHUH BHTJIA] 3HAKOO0JATHHOTO YUCIOBOTO psiai. JlocTaTHi 03HAKK 301KHOCTI: O3HAKa
Hanmambepa, paaukaibHa Ta 1HTerpajlbHa o3Haka Komi. OOYuMCIEHHS CyMH 4YJICHIB
3HAKOJIOJATHIX YHCIOBUX PAMIB 13 3a7aHOr0 TouHIicTi0. O3Haka JleiOnina. CteneHesi psau.

[Ip35 "CreneneBi paau. Pamiyc 301%HOCTI Ta 1HTEpBaJl 301)KHOCTI CTENEHEBUX PSJIIB.
Po3knagannst gyHkuil B cTeneHeBi psau" (IeHHA)

3aranbHUA BUTIISLA 3HAKO3MIHHOTO YHCIOBOTO psiay. DyHKIIOHANBHI PSAIU Ta BIACTHBOCTI
piBHOMipHO 30DHUX psaiB. CreneHesi psanu. Paniyc ta intepBan 36ikHOCTI. Po3knaganus
¢byHkuii B crenenesi psau. Paau Teiinopa i Maxiopena.

[Tp36 "Tpuronomerpuunuii psig Oyp’e. Koedirientun psany @yp’e." (nernHa)
Tpuronomerpuunuit psn. 3aranbHuil BUNIsA psaay @yp’e. Pozkiananus B psan @yp’e 10BUIBHUX
byHKLIH, TapHUX Ta HemapHuUX QyHKUiM. 3acTocyBaHHA psalniB Pyp'e 10 oOpaxoByBaHHS
quciaoBUX psAaiB. OcoOIMBOCTI po3kiany B psia Dyp'e mapHux 1 HemapHUX (QyHKITIH.

Tema 7. KpaTHi Ta KpuBOJIiHiliHi iHTerpaJm.

JIx37 "KpatHi iHTerpaiu, o3HaueHHs." (IeHHa)

3amavi, 010 MPUBOIATH 1O TMOHATTS MOJBIMHOTrO iHTerpana. O3Ha4YeHHs, BIACTHBOCTI,
reoMeTpuyHui Ta QizuyHui 3Mict. OOUKMCICHHS MOABIMHUX IHTETpaliB B JEKapTOBIi Ta
NoJISIpHIA cucTeMax kKoopauHat. KpaTHi iHTerpanu, o3HadeHHs. O3HaYeHHS NOABIHHOTO
iHTerpana Ta WOro reoMeTpuuHui 3MicT. O3Ha4eHHs MOTpiHOTrO iHTerpana. OOUnCIeHHS
MOJIBITHOTO Ta MOTPIMHOTO 1HTETPATiB.




JIk38 "KpuBoniniiiHi inTerpanu. KpuoniniiiHi iHterpanu 1-ro ta 2-ro poay. O3HaueHHS.
OGuucnenns." (neHHa)

KpuBominiiini inTerpanu. KpuBominiiini iHTerpanu 1-ro Ta 2-ro poay. O3nadenns. OOUHCICHHS.
KpuBosmiHiiHI iHTeTpajy: 3aCTOCYBaHHS IO PO3B'A3aHHS 3ajad.

[1p37 "O6uucnenHs noABiitHOTO iHTerpana." (IeHHa)

[ToaBiliHMIA 1HTETpAT IPH PO3B'A3yBaHHI 3a7a4 3 TEOMETPIi: 00YMCIIECHHS III0I 001acTi, 00'€eMiB
T1JI, TTONI MOBEPXHI. 3aCTOCYBaHHS MOJBIMHUX IHTETPAIiB 0 OOYUCIECHHS MacHu OJHOPITHOI
MMOBEPXHi, KOOPAWHAT IIEHTPY Mac TLT 1 MOMEHTIB iX 1HEpITii.

[1p38 "OGuncieHHs MOABIMHOTO iHTErpaia B MOIAPHIN cucTeMi KoopauHat." (JeHHa)

Osnauenns. BnactuBocti. OOuuCIeHHs MOBTOPHUX 1HTErpaiB. Po3cTaHOBKa MeX 1HTETpyBaHHS
Ta 00uYMCIIEHHS MOABIMHOTO iHTerpaja B JEKapTOBil Ta MOJAPHIN cUcTeMaX KOOpAUHAT.
OO6uucneHHs MoABIHHOTO IHTErpaja B MOJISIPHINA CUCTEM1 KOOPIUHAT.

[1p39 "Ob6uncnenHs MOTPiHOTO 1HTETpaa B ICKAPTOBii CUCTEMI KOOpIUHAT." (JIeHHa)

O3nauenHs notpiiiHoro iHrerpana. Bmactusocti. Jlekaprosa (JICK), uuninapuyna (LICK) Ta
cepuuna cucrema xkoopauHat (CCK). OcobnuBocTi 00UHUCIEHHS MOTPIHHUX IHTErpaliB B
pI3HUX cucTeMax KoopauHaT. OOuUMCIeHHs MOTPIHHOrO iHTerpana B JAeKapTOBIN cuctemi
KOOpJIMHAT.

[1p40 "OOuucneHHs MOTPiHHOTO iHTerpaja B LMJIIHAPHYHIN Ta cpepuuHiil cucTemax
KoopauHar." (IeHHa)

[ToTpilinuii iHTeTpas: O3Ha4YeHHs, BiacTHBOCTI. [IpaBuiabHa 00JacTh IHTErpyBaHHI.
Po3cTanoBKa MeX IHTETpyBaHHS Ta OOYMCIIEHHS MOTPIHHOIO iHTEerpaja B IeKapTOBIH CUCTEeMI
koopauHat. OOUKCIEHHS MOTP. 1HTErpaja B MWIHAPUYHIN Ta chepuuHii cHCTeMaxX KOOpIUHAT.
Po3cTraHoBKka Mex iHTErpyBaHHS Ta OOYMCIICHHS MOTPIMHUX iHTerpaiiB B muiaiHapuunii CK.
Po3cTaHOBKa Mex IHTErpyBaHHS Ta OOYMCICHHS MOTpiHHUX iHTerpaniB B chepuuHiit CK.
3acTocyBaHHS MOTPIHOTO 1HTErpaa 0 pO3B'S3yBaHHs 3a]a4 3 TEOMETPii: 0OUNCIICHHS TUIONT
mIockux ¢iryp ta obuucienHs o6'emiB Tia. [loTpiiiHu# iHTErpas nmpu oOYHMCICHHI Macu
HEOJHOPITHOTO TiJIa, KOOPJAWHAT IIEHTPa Mac Tijla Ta MOMEHTY 1HEepIIii.

[Tp41 "OO6uucneHHs KpUBOIIHINHUX 1HTErpaniB 1-ro poay." (neHHa)

OO6uncieHHs KpUBOJNiHIHHUX iHTerpaiiB 1-ro poay. 3acToCyBaHHS KPUBOJIHIHHOTO IHTErpary
1-ro pony 10 po3B'sI3aHHA 337a4 3 TEOMETPii 1 Hi3UKH.

[Tp42 "3acTtocyBaHHs KpUBOJIHIHHOTO iHTEerpairy 1-ro poay." (nmeHHa)

3acTocyBaHHs KpUBOIIHIMHOTO iHTErpany 1-ro poay B 3agadax ¢i3UKH.

[1p43 "OGuucieHHs: KpUBOMIHIKHUX 1HTETpajiB 2-ro poay." (1eHHa)

KpuBoniniiiHuit inTerpan 2-ro poxy. O3HaueHHs, BIACTUBOCTI, CIIOCOOM 0OYHUCIIEHHS. 3B’ 130K
MIX KpUBOJIHIHHUMHU 1HTerpaiamu 1-ro i 2-ro poxay. @opmyna I'piHa. YMOBHU He3aleKHOCTI
KPUBOJIIHIHOTO iHTerpaja Mo KOOpJMHATax BiJ HaNpsAMKY iHTerpyBaHHs. OOuuclieHHs
KPUBOJIHIMHUX 1HTErpajiB 2-ro poay.




[1p44 "3actocyBaHHS KpUBOIIHIMHOIO 1HTErpaity 2-ro poay." (IeHHa)

3acTocyBaHHS KPUBOJIHIMHOTO iHTErpairy 2-ro poay A0 Gpi3udHuX 3a1ad.

Tema 8. ludepenuianbHi piBHAHHS.

JIx39 "dudepennianbHi piBHAHHA 1-TO mopsanky. AudepeHmiaabHi piBHAHHS 2-TO MOPSAKY.
PiBHSHHS, 110 TOMMYCKAIOTh 3HIKEHHS OPSIKY." (JIeHHA)

3anaui, sIKi IPUBOATH 0 TudepeHIianbHuX piBHsIHL. OCHOBHI 03HadYeHHs. 3aaada Komri. Tunu
nudepeHIiadbHUX PIBHAHb MEPIIOrO MOPSAJIKY 1 cnocoOu iX po3B'sA3Ky: PIBHAHHS 3
BiJIOKPEMIIIOBAHUMH 3MIHHUMH, OTHOPIAHI AudepeHIianbHi piBHIHHS, JiHIHHI AudepeHiaabHi
piBHSAHHSA, piBHAHHA bepnynni. udepenmianbai piBHAHHA 2-TO NOPSAKY. PiBHAHHSA, 110
JIOTTYCKAIOTh 3HIKEHHS TOPSKY.

JIk40 "JIndepenitianbHi piBHIHHS 2-T0 TopsAaKy. JIiHiiHI ogHOpiAHI TudepeH iianbHi piBHIHHS
JIPYTroro MOPAAKY 31 ctanuMu koedimientamu. JudepeHmianpHi piBHAHHSA 13 CHEiaJIbHOIO
nmpaBoto 4yacTuHOw. Cructemu nudepeHiiaTbHuX PiBHSAHb." (JICHHA)

JliniiiH1 ogHOPIAHI AU(EepeHIiadbHI PIBHSIHHS APYroro MOpSAIKY 31 CTAIMMHU KoeQillieHTaMu.
JudepennianbHi piBHSIHHS 13 CHEL1aJbHOIO NMPaBO0 YacTHHOW. CucteMu nudepeHiaJbHuX
PIBHSIHb.

[Tp45 "udepennianbhi piBHAHHSA 1-ro mopsaKy. PIBHAHHS 3 BIJOKPEMIIIOBAHUMHU 3MIHHUMU.
OpnHopinHi piBHSAHHA." (JIeHHA)

HudepennianbHi piBHAHHS 1-To mopsaaky. PiBHSHHS 3 BIJOKPEMIIOBAHUMHU 3MIHHHUMHU.
3aranbHUN 1 YaCTUHHUM PO3B'sI3KK AU EpeHIliadIbHuX piBHIHB | mopsaaky. Po3B's3anHs 3agadi
Komri. OcHoBHI Buau audepeHIialbHUX PIBHSAHB MEPHIOr0 MOPSAJIKY 3 BiJOKPEMICHUMU
3MIHHEMH, METOJIM iX po3B’s3yBaHHsA. JludepeHmiaabHi piBHIHHS NMEPIIOTO MOPSAKY, IO
3BOJSITHCA 10 PIBHSAHB 3 BIIOKPEMJIICHUMHU 3MiIHHUMH, METOJIH iX po3B’s3yBaHHsA. OqHOPIAHI
¢byskuii. OMHOPIAHI PIBHAHHSA MEPILIOTO NOPSAKY, 3arajJbHUM BUTJISA Ta METOIM PO3B’sI3yBaHHS.
JudepenmianbHi piBHIHHS MEPIIOTO MOPSAKY, IO 3BOAATHCS JO OJHOPIAHHUX, METOIH iX
PO3B’sI3yBaHHS.

[Tp46 "udepenuianbHi piBHSIHHA 1-To mopsaky. JIiHiiHI nudepeHuianbHl piBHAHHA 1-ro
nopsaky. PiBusHHS beprymi." (neHHa)

JliniiiHi nudepeHUianbHI PIBHSHHS IMEPIIOTO MOPSJAKY, OCHOBHI O3Ha4YeHHsA. MeToau
pO3B’SI3yBaHHS: METOJ Bapialii gJoBUIBHOI cTanoi (meron Jlarpanixa), METOJ MOBLIBHUX
¢ynkuiit (meton bepuynni). BiactuBocTi po3B’A3Ky NiHIHHUX AuQEpeHIiadbHUX PIBHIHB.
PiBHsIHHSI, 110 3BOJSATHCS /IO JiHIHHUX. PiBHSHHS bepHyIIi.

[1p47 "IudepennianbHi piBHAHHS 2-TO NMOPAAKY. PiBHAHHS, IO JOMYCKAlOTh 3HWKCHHS
nopsiaky. {udepennianbae piBHSIHHS, sIKI HE MICTATh IIyKaHOi QyHKII1 y." (1eHHA)
HudepenuianbHi piBHAHHS 2-TO MOPAAKY. PIBHSHHS, 10 JONMYCKAalOTh 3HMXEHHS MOPSAKY.
Hudepenuianbue piBHAHHS Buraany y"= f (x). JudepenuiaabHe piBHIHHSA, K1 HE MICTATh
IIyKaHoi1 QYyHKINT Y.




[1p48 "IudepenuianbHi piBHSIHHS 2-TO NOPAAKY. PiBHAHHS, 11O JOMYCKalOTh 3HUKEHHS
nopsanky. {udepenuianbHe piBHIHHS, K1 HE MICTATh HE3aJI€KHOT 3MIHHOI X." (IeHHA)

HudepenuianbHi piBHAHHS 2-T0 TOPAIKY. PiBHSHHS, IO TONMYCKaIOTh 3HMKEHHS TOPSJIKY.
JudepenmnianbHe piBHIHHSA, SKI HE MICTATh He3aJIeKHOi 3MiHHOT X. 3amada Komri.

[1p49 "JliniiiHi oxHOpPiAHI IH(epeHIiadbHl PIBHAHHA JIPYTroro MopsaKy 31 CTaJuMu
koediienTamMu" (JIeHHA)

JliniiiHi ogHOpPiAHI nudepeHITiaabHl PIBHIHHS IPYTOro MOPSIAKY 31 CTaTuMH KoedilieHTaMH.
XapakTepucTUYHE PIBHSHHS. 3arajibHi pO3B's3KH.

[Ip50 "JlinifiHi HeoxHOpigHI AudepeHmianbpHi PIBHAHHS IPYroro MOPSAKY 31 CTalUMHU
Koe(illieHTaMH 1 CHEIiaIbHOTO BUAY MPABOI0 YacTUHOO." (JIeHHA)

JIiniiHI HeoIHOPIAHI MU epeHLianbHl PIBHAHHS APYTOro MOPSAIKY 31 CTaTMMH Koe(illieHTaMH 1
CHEeMiaJIbHOTO BULY NPABOO YaCTUHOIO.

[Ip51 "JlinikiHi HeomHOPiAHI nudepeHIiaabHi PIBHSIHHSA APYTroTro MOPSAAKY 31 CTalIUMH
kKoe(dimieHTaMu 1 CremialbHOr0 BUAY MPaBOK YaCTHHOK." (JIeHHA)

JIiH1iiH1 HeoIHOPIIHI TudepeHIiaNbHI PIBHSIHHS APYTroro NOpsAJIKY 31 CTaTMMU Koe(illieHTaMu 1
CHEIIaJIbHOTO BUAY IIPABOIO YACTHHOIO.

[1p52 "Cucremu nudepeHiialbHUX piBHAHD." (JeHHA)

Cuctemu nudepeHIianbHIX PiBHSIHL. METOT BUKITFOUCHHS.

Tema 9. Enementu Teopii noJis.

JIk41 "OcHoBHI MOHATTS BeKTOpHOTO aHamizy. [Tonsarrsa mosss. Cxamspue mose. [ToxigHa 3a
HampsiMKOM, TpajieHT. Bektopue mone . Onepatop ['aMinbTOoHA Ta WOro 3aCTOCYyBaHHS.
Juseprenttist BektopHoro nouist. [ToBepxHesi iHTerpanu. [1oTik BekTopHOTO 1MOJIs." (1eHHA)

[Tonsarts mosst. Cransipue mone. [ToxigHa 3a HanpsMkoM, rpagieHT. Bekropue mone. Oneparop
["aminbTOHA Ta Horo 3acTocyBaHHs. [loBepXHEBI IHTETrpaiy: OCHOBHI MOHATTS Ta 0OYMCICHHS.
[Torik BekTOpHOTO MOJISA. [IOHATTS MOTOKY BEKTOPHOTO MOJIsI uepe3 moBepxHio. Dopmyna
I"ayca-OcTporpaacbkoro.

JIk42 "XapaKTepuUCTHKU BEKTOPHOTO nouist. Potop BekTopHOTro moss. LIupKymsilis BEKTOPHOTO
nossi. @opmyna Crokca. Tunu nomis." (1eHHA)

Potop BektopHoro nois. Lupkynsuis BekropHoro nossd. @opmyna Crokca. Popmyna ['puna.
Tunu nomis.

[Ip53 "JlokanbHi XapaKTEpUCTUKH cKajsgpHoro mousis. [loxigHa 3a HampsIMKOM, Tpajai€HT."
(menna)

JlokasibHI XapaKTepUCTHKU CKaISIpHOTO 1moutst. [ToXigHa 3a HAmpsSMKOM, TPaJIi€eHT.




[1p54 "BekTopHe moie 1 1oro BeKTOpHI JiH1i. XapaKTepucTUKH BeKTOpHOro mnojsi. [loBepxHeBi
iHTerpanu." (IeHHa)

BekTopHe mone i #oro BekTopHi diHii. /luBepreHuis BexTopHOTO mois. OOUHMCICHHSA
JUBEPreHIlil BEKTOPHOTO TMOJs B JeKapTOBiM cuctemi koopauHat. [loBepXHEBI iHTErpau.
OO0uucneHHs MOBEpXHEBOTO 1HTErpaa.

[Tp55 "TloTik BekTOpHOTO MoOJIsL." (IeHHA)

[ToTik BekTopHOTO 1MOJs1. OOUMCIEHHS MTOTOKY BEKTOPHOTO 1MOJsl. DI3UYHUN 3MICT TIOTOKY.

[Tp56 "TloTik "yepe3 3aMKHEHY TIOBEpXHIO." (JIeHHA)

[Totik yepe3 3amkHeHY noBepxHI0. Dopmyna ["ayca-OcTporpaacskoro.

[1p57 "XapakTtepucTuku BEeKTOpHOTO Toisi. PoTop BekTopHOTO MO, [lupKynsilisi BEKTOPHOTO
noJist." (IeHHa)

XapakTepuCTUKH BEKTOPHOTO 1oJisd. PoTop BekTopHOTrOo nosst. L{upkysiis BEKTOPHOTO MOJIS.

[Tp58 "PoTop BekropHoro moiusi. Lupkymsuis BekroprHoro noist. opmyna Crokca." (1eHHA)

Potop BekTopHOTO MTOJIs1. Di3UYHUI 3MiCcT poTopa BeKTopHOTO 1oJist. Popmyna CTokca.

[1p59 "®opmyna I'pina. Oneparop ['aminbroHa." (JIeHHA)

®opmyna I'pina. Oneparop ['aminbToHA.

[Ip60 "Tunu moxniB. IloTenmianbHe BekTOpHE moje. CoJieHOimalbHE BEKTOpPHE TOJIE.
I"apMoHiiiHe BekTOpHE ToJe." (JIeHHa)

[TotenmiansHe BekTopHE Toie. CosyieHoinanbHe BEKTOpHE Toie. ['apMOHiifHe BEKTOPHE TOJIE.

Tema 10. Teopist iMoBipHOCTEH Ta eJIeMEHTH MAaTEeMAaTHYHOI CTATHCTHKH.

JIx43 "Bunaakosi noaii. OCHOBHI HOHSTTS Teopii KMOBIpHOCTEH Ta KoMOiHATOpUKH. OCHOBHI
TeopeMu Teopii iiMoBipHOCcTel. [TocninoBHOCTI BUNpoOyBaHb" (eHHA)

Bumnankosi moxii. Enementn kom6inaropuku. [Ipoctip enementapaux nofiid. Bunaakosi momuii
Ta omepauii Hax HuMH. MmoBipHocTi momiit. OcHOBHI Teopemm Teopii #iMoBipHOCTEI.
[TocnimoBHOCTI BUTIPOOYBaHb. DopMysin TOBHOI HMOBIpHOCTI Ta baiieca. [TocminoBHI He3aIekKHI
BunpoOyBanHs. [ pannyni Teopemu popmynu beprymri.

JIk44 "Bunankosi BeanunHU. Buan BUMagKOBUX BEIWYHH Ta croco0OM X 3amaHusa. Yuciaosi
XapaKTepUCTUKU BUIMAJAKOBUX BeMWYWH. OCHOBHI 3aKOHU PO3MOALTY BHIAAKOBUX BEJIUYUH."
(enHa)

BunankoBi BenmuunHU. Buau BUMMaIKOBHX BEJIWUYHMH Ta CIIOCOOM iX 3ajaHHs. JIMCKpeTHI Ta
HENepEepPBHI BUIAJAKOBI BENWYMHU. UHMCIOBI XapaKTEPHUCTHKH BUITAJKOBUX BEIMYWH.
Marematuune criogiBanHs. Jucnepcis. CepenHe kBaapaTudHe BiaxwieHHS Ta iH. OCHOBHI
3aKOHHU PO3MOLTY BUTAJKOBHX BEITHUYNH.




JIx45 "EnemenTn MaTeMaTH4YHOI cTaTUCTUKHU. BubipkoBuii Mmetos. I'enepanbHa Ta BUOIpKOBa
CYKYMHOCTI." (JIeHHa)

EnemenTtn matemaTnuHoOi cTaTucTUKH. BubipkoBuii Mmeroa. [lepeBipka cTaTUCTHUHUX TIMOTES.
['enepanpHa Ta BHOipKOBa cykynHocTi. CTaTHCTUYHHIA po3moin BuOipku. EMmipruna ¢yHKIis
posnoainy. Ilomiron i ricrorpama. TOYKOBi OIIIHKM HEBIIOMUX MapaMeTpPiB PO3MOALIIB.

[Ip61 "Enementn komOiHaTopuku. Po3mimieHHs, nepectaHoBKkH, KoMOiHanii. Knacuune i
reoMeTpUYHe O3HauUeHHS HMOBIpHOCTI. Anre0pa moaiid." (neHHa)

Enementn komb6iHaTopuku. Po3mimenHs, nepectaHoBkH, koMOiHaiii. Kiacuune 1 reomeTpudyHe
o3Ha4YeHHs WMoBipHOCTI. [IpocTip enemenTapHux mosiii. Bumaakosi moaii Ta omeparii Has
HUMH. AnreOpa moii.

[Tp62 "TIpocTip enemeHTapHHUX MOAIH. AnreOpa moiit." (1eHHa)

[TpocTtip enementapHux noxAid. Croyiyku 3 MOBTOPEHHSAMU 1 Oe3 moBTopeHb. Kinacuune Ta
reoMeTpUYHE 03HAUEHHS MMOBIPHOCTI BUMAAKOBOI moii. Po3B's3yBanHs 3a1a4. Anrebpa moiil.
Teopema gomaBaHHs JJIsl HecyMicHUX moniil. Teopema nonaBaHHsS JJIg CYMICHUX MOIH.
TeopemMu MHOKEHHS! HIMOBIpHOCTEH.

[Ip63 "dopmynu nmoBHOI HMOBIpHOCTI Ta baiieca" (enHa)

HNmoBipHicTh MOBHOT rpynu noiii. Po3s's3yBanHs 3a1a4 Ha GopMyily MTOBHOI KMOBIPHOCTI Ta
dbopmyny Baiieca.

[TIp64 "IlocninoBHi He3anexHi BunpoOyBaHHs. Popmyna bepuynni. I'pannuni Teopemu
dbopmynu beprymmi" (neHHa)

[TocmigoBHi He3anexHi BunpoOyBanHs. @opmyna beprymri. 'panuyni Teopemu Gopmynun
bepnymni. ®opmyna Ilyaccona. JlokanpHa Teopema MyaBpa—Jlamnaca. [HTerpanbpHa Teopema
Myaspa—Jlamnaca.

[Tp65 "YucnaoBi XapaKTEpUCTUKN AUCKPETHUX BUITAIKOBUX BEJIMYMH." (JIEHHA)

MaremaTuune crioniBanHs. [ucnepcis. CepeqHe KBapaTHUHE BiIAXUICHHS Ta iH.

[Tp66 "OcHOBHI 3aKOHH PO3IMOIiTY JTUCKPETHUX BUIIAIKOBHX BETWYUH." (IcHHA)

OCHOBHI 3aKOHH PO3MOJUTY TUCKPETHUX BUIAJKOBUX BeIUYMH. biHoMHMI po3nozin. Po3noain
[Tyaccona. ['eomeTpuuHuii po3noaia Ta iH.

[Ip67 "InterpanbHa Ta audepeHuniadbHa QyHKIiS pO3MOAUTY HEMEpepBHOI BUMAJKOBOI
BeIMYMHUA. UHCIIOBI XapaKTepUCTUKHM HeTepepBHOI BUMAJAKOBOI BETHMYMHH." (JIE€HHA)
InTerpanpHa Ta audepeHiiagbHa QYHKII pO3MOAITY HENEepepBHOI BUMAAKOBOI BEJIMYUHU.
YucnoBi XapaKTepUCTUKU HETepepBHOI BUIMAAKOBOT BETMUHHHU.

[Ip68 "OcHOBHI po3MOALNy HENepepBHOI BUIMAIKOBOI BEIWYUHHU. PIBHOMIpHUM po3mOAi.
[ToxasaukoBuil posnoain. HopMmansHuil 3aK0H pPoO3MOLTy, HOTO OCHOBHI XapaKTEPHUCTUKH."
(tenHa)

OCHOBHI poO3mMOIiNy HENMepepBHOI BHIMAAKOBOI BEIUYMHU. PiBHOMIpHHN pPO3MOIIi.
[ToxasHukoBHil po3noxain. HopManbHHil 3aKOH pO3MOALTY, HOTO OCHOBHI XapaKTEPHUCTHKHU.
IIpaBuio TppOX CHUIM.




[1p69 "OcHoBHI 3a1a4i MaTeMaTUYHOI CTaTUCTUKU. ['eHepanbHa Ta BUOIPKOBA CYKYITHOCTI.
Cratuctuunuii po3noain Bubipku. EMmipuuna ¢ynkiuis posnoainy. Iloniron i ricrorpama.”
(tenHa)

OcHOBHI 3aja4i MaTeMaTUYHOI CTAaTUCTUKHU. ['eHepanbHa Ta BHOIpKOBA CYKYMHOCTI.
Cratuctnunuii posnoxin BuOipku. Emmipuuna ¢ynkiis posnoziny. Ilomiron i rictorpama.

[Tp70 "ToukoBi OLIHKK HEBIIOMUX MapaMeTpiB po3NoALTiB" (1eHHa)

To4KkoBi OIIHKK HEBIIOMHUX TTapaMeTpiB po3noiiaiB. Bubipkose cepenne. BubipkoBa qucmepcisi.
BubipkoBe cepenne kBaapatudHe BiaxuineHHs. KoedimieHnT Bapiarii. BusHaueHHs 0CHOBHUX
YHCIIOBUX XapaKTEPUCTHK.

[Tp71 "CraTtuctuyHi OIiHKY MapaMeTpiB po3noainy. HaniitHi inTepBanu." (1eHHa)

CrartucTHuHI OLIHKU MapaMeTpiB posnoainy. HaxiiiHi iHTepBanu. [TIoHATTS KOpemnsiiiiHOTo
3B A3KY MIXK JOCIIKYBaHUMH BETTMUMHAMU.

[Ip72 "TloHATTS KOpENAMiMHOTO 3B’SI3KYy MIXK JOCHIDKYBaHMMH BenuuunHamu. IlepeBipka
CTATUCTUYHUX TIMOTe3." (IeHHA)

[ToHATTS KOpENSILIMHOrO 3B’ SI3Ky MIXK JIOCII)KYBaHUMHU BeTMYMHaMU. [lepeBipka cTaTUCTUYHHUX
rinores. [lepeBipka 3ak0HIB pO3MOALTY BUNAIKOBOI BEJIMUNHU Ha MPUKIAAAX.

9. CTparerisi BUKJIAJAHHS Ta HABYAHHS

9.1 MeTtoau BUKIagaHHs Ta HABYaHHSI
Jlucuuruiina nepeadavyae HaBYaHHS 4epes:

MHI EnexrponHe HaB4aHHs

MH?2 Jlex1iiine HaBYaHHS

MH3 [TpakTrKOOpIEHTOBAHE HABUYAHHS
MH4 IIpoexTHE HaBYaHHS

[Ipu BuBYeHHI peaMeTy ,,Builla MaTemMaTnka” BUKOPUCTOBYIOTHCS 3arajibHO AUJAKTHYHI METOH, a
TaKoX Ti, Kl po3po0ieHl B cnelu(pIYHUX YMOBaX BUKIaJaHHA BUII0T MaTeMaTUKU. OCHOBOIO
06araTb0X 3 HUX € HayKOBI METOAM: IHAYKIis, AeAyKIlis, aHauoris Ta iH. BkaszaHi metonu
BUKOPHUCTOBYIOThCS SIK O€3MOCEpeHbO, TaK 1 Yepe3 1HII MEeTOAN HaBuaHHs. Baxxinuse micue npu
BHUKJIaJaHHI BUIIOT MAaTEMATUKHU AJI CTYACHTIB YHIBEPCUTETY BiJlirpae METOJ ILIJIECIPIMOBAHUX
3a7a4, eBpUCTHYHUN MeTon. OTHUM i3 BaXXJIMBUX METOJIB HAaBYaHHS BHUIIOI MaTEMaTHUKH €
QITOPUTMIYHUNA METOI.

BuBuenns aucuuiuiinu ¢GopMye 31aTHOCTI A0 aOCTPAKTHOTO MHCJIEHHS, aHali3y Ta CHUHTE3Y,
3/IaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHHUX CUTYALsX; 34aTHICTh 0 TOUIYKY, OOpOOJIeHHS Ta
aHami3y iHdopmarii 3 pi3HUX JKepes; HABUYKU BUKOPUCTAHHS 1HQOPMAILIITHIX 1 KOMYHIKalllHHUX
TEXHOJIOT1/; 3/1aTHICTh MPOBEIEHHS JOCII/PKeHb Ha BIAMOBITHOMY PiBHI; 3/1aTHICTh I'€HEPYyBaTH
HOBI1 1Jei (KpeaTuBHICTb) Ta NpUWMaTH OOrpyHTOBaH1 pinieHHs. BoHa nae MOXIUBICTH
MaiiOyTHBOMY CIHELialliCTy OL[IHIOBATH NMPABUJIBHICTH 1 PalliOHANBHICTh PO3B’SI3yBaHHS CKJIAJHUX
3a/1a4 Ha BUpOOHUITBI; (hopMyBaTH Ta OOIPYHTOBYBATH TBEPKEHHS, MPUIMATH PIILIEHHS B yMOBaX
HEIOBHOI, HAJUIMIIKOBOI, TOYHOI Ta WMOBIpHICHOI iH(pOpMaIlii; KpUTUYHO OLIHIOBATU 3100yTY
iHQopMamiro Ta il JKepesa, BUOKPEMIIOBAaTH TOJIOBHE, aHANI3yBaTH, POOUTH BHCHOBKH,



BUKOPHCTOBYBAaTH OTpUMaHy iH(}opMalilo Ha mpakTHlli; OyayBaTH 1 JOCHIIKYBaTH MPOCTIMIi
MaTeMaTU4YH1 MOJIeNl peallbHUX MPOIECiB 1 SBUIIL; 3aCTOCOBYBATH 3/100yTI 3HAHHS Y HaBUAJIBHUX 1
KHUTTEBUX CUTYAIsIX Ta MpoQeCiiiHiil AISTBHOCTI.

9.2 Buau HaBYaIbHOI JISIJIBHOCTI

InnuBinyansHa po6ora/ [nauBinyansHuit TpoekT (po3pobiieHHs: a00 CTBOPEHHS —

HI HalpUKIaJ, YaCTUHU OOJIalHaAHHA, MPOAYKTY ab0 apXiTEeKTYpHHUH MPOEKTY,
KOMII'IOTepPHOTO KOJAY, MYJbTUMEIIHHOI mpe3eHTamii, XyAO0XHBOTO YU
JITepaTypHOro TBOpY, BeO-caiiTy, BiKi, BiZeoOJ0r, MOJIKAcT, OJ0r TOLIO)

HJI2 [aTepakTHBHI ekl

H/3 BukoHaHHS 1HAMBITyaJbHUX PO3PaXyHKOBO-aHAJITUYHUX 3aBIAaHb

HJ14 KoHcniekTyBaHHs

10. Metoam Ta KpuTepii OLiHIOBAHHS

10.1. Kpurepii omiHoBaHHs

YorupubanpHa .
. PeliTunrosa 6anpHa
Busnauenns HaI[lOHAJIbHA IIIKaJa .
. IIKaJa OI[IHIOBaHHS
OLIIHIOBaHHS
BigMiHHE BUKOHAHHS JIUIIE 3 HE3HAYHOIO KIJIBKICTIO .
5 (BigMiHHO) 90 <RD <100
MTOMHMJIOK
Buiie cepeqHporo piBHS 3 KUThbKOMa TOMIJIKAMU 4 (mobpe) 82 <RD <89
3arajoMm mpaBHJIbHA PoOOTa 3 MEBHOK KiJIBKICTIO
p p 4 (106pe) 74 <RD < 81
MTOMMIIOK
Hermorano, ase 31 3Ha4HOIO KUTbKICTIO HEJIOJIKIB 3 (3a10BUTBHO) 64 <RD <73
BukoHnaHHs 3a10BOJTBHSIE€ MIHIMAJIbBHUM KPUTEPIsIM 3 (3a/10BUJIBHO) 60 <RD <63
Mo:xiiMBe IOBTOPHE CKJIaJaHHs 2 (He3a/10BUIBHO) 21 <RD <59
Mo:xiBe 0JHOPa30BE MOBTOPHE CKIIAJaHHs 2 (He3aJ0BUIBHO) 0<RD<20
10.2 MeToau mOTOYHOTO (POPMATHUBHOTO OI[IHIOBAHHS
elnaiin 3BopoTHuii
XapaKTepucTHKA Hen . I,)
THKH1 3B fI30K
VYcHi Bigmosiai
CTYAEHTIB Tif
M®O1 qac
. OPAaKTHYHUX
OnwuryBaHHs T2 OnuTtyBaHHS NPOBOAUTHCS B YyCHIH Ta P
. . . . IIpoTrsarom | 3aHSTH,
YCHI KOMEHTap1 nuceMoOBill Qopmi, OJg TpOBEedEHHS
. . BUBYCHHSA pe3yiabTaTH
BHUKJIaJga4da 3a OINUTYBAHHS 3AJIy4arOThCs TECTOBI MaTeplaiu 3 .
o . JUCHUITIIIITHU TECTYBAaHHA,
Horo JUCLUIUTIHY. .
Inpe€aAcCTaBJICH1
pe3ylbTaTaMu PO3B'A3KH
3amad Ta
MpUKIagiB.




M®0O2 ATtecTaniiiHi
Homarui . . . | TuXHI .
[TporoHyOThCS 10 BUKOHAHHS 1HMBiAyallbHi BukoHaHi
3aBHAAHHS JJIS . . OpOTATOM | . . .
. 3aBJaHHS CTYACHTAM 3 BiJNOBiAHUX TeM iHAMBIyanbHI
MepPEBIPKH . HEepIIoro Ta
i JHCHHUTLTIHH 3aBJIAHHSI
TOTOBHOCTI JI0 APYyroro
eK3aMCHIB ceMecTpiB
M®O3
Hanmanua
3BOPOTHOTO
3B 43Ky IpO
. . IIporsarom | Pesynbrartu
pe3yiabTaTh PesynbraT mepeBipkd 0OTOBOPIOIOTHCS i .
. BUBUYEHHSA | NEPEBIPKHU
MepeBIPKU 4ac KOHCYJIbTAIlii .
JUCHHUIIIIHA 3aBJaHb
BUKOHAHHS
IHIMBIAYyaTbHIX
3aBJaHb
3n100yBaueM
M®0O4
Hacranosu
BUKJIaJ[a4ya B . . [Iporsrom .
. 3axiJ MPOBOAUTHCS MiJ Yac MPOBEICHHS Bukxonani
npotieci BUBYCHHS
MPAKTUYHUX 3aHATH . 3aBJaHHA
BUKOHAHHS JAUCUHUILTIHU
MPaKTUYHUX
3aBJIaHb
10.3 MeToau miICYMKOBOTO CyMaTUBHOTO OIlIHFOBaHHS
Henuaiin, N
XapakTepucTnka . 3BOpOTHMIT 3B'SI30K
THKH1
CryneHTu
MCOI .. | mpeacTaBIAOTH
. o ) ) Hanpukinui . ..
[TincymkoBuii Ha iciuT BHHOCSTBHCS MaTepialud Apyroro IDYTOro BiAMOBiAl Ha
KOHTPOJIb: cemectpy. Py HUTaHHS
cemMecTpy o\
eK3aMeH CK3aMCHAaIl1MHOI'O
oinery
MCO2
3BIT 32 B cimni Bukonani
pe3yJibTaTaMu Judepenuiiopanuil 3anik HaNpHUKIHII He mor(l)l IHMWBiAYyanbHI
BUKOHAHHS HEPUIOTO CEMECTPY p pPO3paxyHKOBI
ceMecTpa
MPaKTAYHUX poboru
poOiT
MCO3
[Torouni Bxinni
KOHTPOJIbHI : . KOXHOTO .
KouTponsHi poGoTu 3a MmaTepiagamu BukonaHi
poboTu . MO YIS
. o JUCHUIIIITHHA. 3aBJaHHA
(mpoMiXHUN BUBYCHHS
MOJYJIbHUN JUCLUILTIHH
KOHTPOJIb)




MCO4
. [IpoBeneHHS NTPOMINKHOTO KOHTPOIIO Bignorini Ha
O1iHOBaHHS POBCA P . p > | IporsiroMm A A
TCCTYBaHHs BU3HAYAETHCA PIBCHbL 3HAHDb, IHIOCTaAaBICHI1
MTUCBMOBHX . . cemMecTpy
. YM1Hb Ta HAaBUYO0K CTYACHTIB. IIHUTaHHA
poOiT
KonTtponsHi 3axoau:
MOXIHBICTh
MakcumanbHa | IepecK1ajaHHs
KIJIBKICTh 3 METOIO
Oami T BUICHHS
OLIIHKH
Ilepmmii cemecTp BUBYEHHS 100 6anis
MCO2. 3Bit 3a pe3yibTaTaMyi BUKOHAHHS MPAKTUYHUX POOIT 40
[TizcyMKOBHI KOHTPOJIb TIEPIIIOTO CEMECTPY -nudepeHiiioBaHuit 40 Hi
3aJliK
MCO3. TIoToyHi KOHTPOJbHI POOOTH (IPOMINKHUK MOIYIBHUIM 30
KOHTPOJIb)
2x15 30 Hi
MCO4. OuiHroBaHHS MUCBbMOBUX POOIT 30
2x15 30 Hi
Jlpyruii ceMecTp BUBYEHHS 100 6axis
MCOL. ITincymMKoBUil KOHTPOIIb: €K3aMEH 40
Icnut 3a MatepiasiaMu APYyTroro CeMecTpy 40 Hi
MCO3. [loToyHi KOHTPOJBbHI POOOTH (IPOMIKHUM MOIYJIbHUI 30
KOHTPOJIb)
2x15 30 Hi
MCO4. OuiHroBaHHS MTUCBMOBHX POOIT 30
2x15 30 Hi

CTyaeHT JOMyCKaEeThCS 10 ICIUTY 32 YMOBU BUKOHAHHSI 1HIMBI1yaJlbHOTO 3aBJaHHS 1 BUKOHAHHS
KOHTp. 3aXO/(iB Ta OTPUMAaHHS MMO3UTHBHOI OIIHKH 32 yciMa 3aX0JaMU IPOMIDKHOTO KOHTPOJIIO.
3BOPOTHHUHI 3B'SI30K - Google Meet, MIX 3a NOCUJTAHHAM:
https://mix.sumdu.edu.ua/study/course/6203 meet.google.com/izz-ngtn-wgn

11. PecypcHe 3a0e3ne4eHHS] HABYAJIbHOI AUCHUILTIHA

11.1 3aco0u HaBYaHHSA

I'paciuni 3acobu (ManOHKH, KpPEeCIeHHs, reorpadiudi KapTu, CXeMH, IIaKaTH

3H1
TOIIIO)

3H2 bibmioreuni ponau




MynpTHMenia, Bileo- 1 3BYKOBIATBOPIOBajJbHA, NMPOEKIIIiHA amapatypa

3H3 ;

(BimeokaMmepH, MPOEKTOPH, €KPaHH, CMApTIOLIKHU TOIIO)

[Iporpamue 3abe3medeHHs (s MIATPUMKH JIHCTAaHUIMHOTO HaBYaHHS,
3H4 IHTepHeT-onUTYBaHHS, BIpTyaJlbHUX JIaOOpaTOpii, BIpTyalbHUX MAIli€HTIB, I

CTBOPEHHS KOMIT I0TepHOI rpadiku, MOAETOBAHHS TOIIO Ta iH.)

11.2 TadopmariitHe Ta HaBYATBHO-METOIUYHE 3a0€3MEUCHHS

OcHoBHa JliTepaTypa

Kunenko T.I., binoyc O.A. OGuucieHHs Ta 3aCTOCyBaHHS KpaTHHUX 1

1 KpUBOJIIHIHHUX iHTerpaniB: HaBd. noci6. Cymu : CymlV, 2020. 224 c¢. URL:
http://lib.sumdu.edu.ua/library/DocDescription?doc_id=658716
Buma maremarnka [Teker] : koHCcekT aekmiid : y 2-x 4. Y.2 / I. I'. T'omy6xoB, B.
2 A. Kiiumenko, T. 1. XKunenko. — Cymu : CymZ1Y, 2020. — 116 c. — 75-08. URL:
http://lib.sumdu.edu.ua/library/docs/rio/2018/Holubkov_chast.
[Ipuknanni 3agadi 3 BUIIOI MaTeMaTUKH: HaB4. 1mocib., Cymu: CyMChKUM
3 NepKaBHUU YHIBEpPCHTET, 2023. 248 c.URL:
https://essuir.sumdu.edu.ua/handle/123456789/91522
4 Mathematical Analysis / A. Yu. Badalian, I. I. Kozlova. — Sumy : Sumy State

University, 2021. — 58 p.

JlonomixkHa JiTepatypa

3763 MertoauvHi BKa3iBKM 10 opraHizamii camocTiiHOI poOOTH 3 KypCy
"Marematuuauii anaiz". Po3ain "laTerpansHe uncnenns. BusHadueHuit iHTerpai.
3acTocyBaHHs BU3Ha4YeHOro iHTerpana" [TekcT] : s cTya. HampsMy MiArOTOBKH
"Enextponika" neHHoi ¢dopmu HaBuanus / O. A. binoyc. — Cymu : Cym/J1Y, 2015.
-6l c.

4061 MetoauuHi BKa3iBKM A0 oprasizamii camocTiiiHOi poOoTH 3 KypCy
"Martematuunuii ananiz". Posgin "udepenuianpue uucieHus. [IpaBuia
nudepenniroBans. [loxinHi ¢yHkiii pizaux BuAiB" [TekcT] : mns cTyIEeHTIB
HanpaMy niarotoBku "Enextponika" nennoi ¢popmu Hasuanus / O. A. binoyc. —
Cymu : Cym/1Y, 2016. — 26 c.

4223 MetoauuHi BKa31BKU 0 MPAaKTUYHUX 3aHATH 13 Kypcy "Buiia matemaruka'.
Po3ain "Enementu BekTOopHOi anredbpu" [TexkcT] : misa iHXEHEPHUX
cneniaigbHocTel ycix popm HaBuanHs / O. A. binoyc. — Cymu : Cym/1V, 2017. —
30c.

4573 MetoauuHi BKa3iBKU 0 MPAaKTHYHUX 3aHATH 13 Kypcy "Buina matemaruka'.
Poznin "Teopisa rpanuis. OcHoBu nudepeniaabHoro yncieHus” [Tekct] : aus
1HXKEHEePHUX HAmpsIMiB MiAroToBKH ycix ¢popm HaBuanHg / . I'. T'omyGkoB, B. A.
Kmumenko,O. A. binoyc. - Cymu : CymlY, 2019. — 63 c.

4574 MetoanuHi BKa3iBKU 0 MPAKTHYHUX 3aHATH 13 Kypcy "Buia matemaruka'.
Po3xin "Enementu niniiinoi anrebpu" [Texct] : mist iHXKEHEPHUX HANpPsIMiB
niarotoBku ycix ¢popm naByanns / 1. I'. 'onyOxos, B. A. Kinmenko, O. A. binoyc.
—Cywmu : Cym21Y, 2019. — 23 c.




4575 MeroanvHi BKa3iBKH JI0 MPAKTUYHUX 3aHATH 13 Kypcy "Buima matematuka'.
Poznin "EnemenTtu BekTopHOi anredpu Ta aHanitudHoi reometpii” [Teker] : aus
CTY[. IHKEHEPHUX HANpsAMIB MIATOTOBKH ycix Gpopm HaBuanHs / I. I'. T'ony6xos, B.
A. Kimumenko, O. A. binoyc. — Cymu : CymZ1V, 2019. — 33 c.

Indopmaniiini pecypcu B InTepHeri

LINEAR ALGEBRA. Vectors. | Math | Khan Academy: video:
1 https://www.khanacademy.org/math/linear-algebra/vectors-and-spaces/vectors/v/r
eal-coordinate-spaces .

Steve Butler. Differential and Integral Calculus. : videocourse/ UCLA — 25
lectures. http://lib.sumdu.edu.ua/library/
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