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

CemecTp BUBYEHHSI HABYAJIbHOI
JTUCHHUILIIHA

16 TwxHIB mpoTsaroMm 1-ro cemectpy, 16 THXHIB
MPOTATOM 2-TO CEMECTPY

O0csr HABYAJIBLHOI AUCHHUILIIHA

O6csr cranoButh 15 kpen. €KTC, 450 ron. s
nenHoi ¢opmu HaBuaHHs 240 ToA. CTAHOBUTH
KOHTaKTHA poOoTa 3 BUKIaaa4deM (88 roj1. IeKIlii,
152 ron. mpakTuyHux 3aHAThH), 210 ron.
CTaHOBHUTH CaMOCTiliHa poboTa.

MoBa BUKJIAJaAHHA

VYKkpaiHcbka

2. Micue HABYAJbHOI JUCUUILJIIHM B OCBITHIH nporpami

Craryc JUCUMILTIHA

OO00B ' s13K0Ba HaBYaJIbHA MUCIHUIIIIHA JUIS BCIX
OCBITHIX TMporpam crneniaabHocTi 172
"EnexTpoHH1 KOMyHIKallii Ta pagioTexHika"

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 KpaTHi Ta KpUBOJIiHIHHI IHTETPAIH.

Kpartsi inTerpanu, o3HaueHHs. O3Ha4eHHs MOABIHHOTO iHTErpaja Ta Horo reOMeTpHYHUI 3MiCT.
O3HaueHHs MOTPIHHOTO IHTETpana Ta HOro reoMeTpuuHui 3MicT. OOYUCICHHS OABIHHOTO
inTerpana. OOUYHUCIIEHHs TOJABIHHOTO IHTErpaia B MOJSIPHIA cucTeMi KoopanHaT. OOUHCIeHHS
noTpiiiHOTO iHTerpana. 3aMiHa 3MiHHOI B OJBIHHOMY 1 OTpiitHOMY iHTerpanax. OO4YucIeHHs
NOTPIMHOTO 1HTErpaja B NMJIIHIPUYHIN Ta chepuuHiii cucteMax KoopauHat. KpuBomiHiitHi
interpanu. KpuominiitHi inTerpanu 1-ro poxy. O3nauenns. OOuucnenns. Kpuominiitai
iHTerpanu 2-ro pony. O3nauenns. O6uncineHHs. 3B 430K MK KPUBOJIIHINHUMU 1HTETpaIaMu
1-ro Ta 2-ro pony.

Tema 7 Psanu.

Psanu. [lonstrs psany. Baactusocti psaiB. Cyma psany. ['apmoniunuii psan. HeoOxinHa o3Haka
36ixkHocTi. [lepma i Apyra mopiBHsUIbHI 03HakU. O3HaKM 301KHOCTI PAMIB 3 JOJaTHUMU
yieHamMu. PanukanbHa 1 iHTeTpajgbHa o3Haku 301xkHOCTI Komi. 3Hako3miHHI psiau. O3Haka
Jleitbnina. AGcontoTHA 1 yMOBHA 301KHOCTI 3HaKo3MiHHUX psaliB. Ctenenesi psaau. Paniyc
301KHOCTI Ta iHTepBaa 301KHOCTI CTeNEeHEeBUX pPAMiB. BracTUBOCTI cTemeHEeBUX PsiB.
Posknaganns ¢yHkuiii B creneHeni psanu. Paau Teitnopa i MaknopeHa. 3acTocyBaHHS
cTeneHeBux psaiB. Habmmkene oOuuCiIeHHs: BU3HAUYEHUX 1HTErpasiB. TpUrOHOMETPpUYHHUM psT
®yp’e. Koediuientu psagy @yp’e. Pozknananus B psig Oyp’e 2-

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.

OcHoBHI MOHATTSA Teopii noJist. CKajspHi 1 BEKTOPHI MoJisl. XapaKTePUCTUKHU CKAJIIPHOTO TOJIS.
[ToBepxHi 1 miHii piBHA. [loxigHa 3a HanpsIMKOM 1 rpajieHT. BektopHe nose. XapakTepucTUKU
BEKTOpHOTO ToJist. Tedist BekTopHOTo mouist. JluBepreniis, nupkyJsiis. Potop. ®opmyna Crokca.
Omneparop ['aminbToHa. BexkTopHi nudepeHnianbHi oneparii nepmoro i Apyroro mopsiaKis.
Tunu nonis. ConeHoianbHi, MOTEHI1aIbH] 1 TApMOHIYHI TOJIS.

Tema 10 Teopis iMOBIpHOCTEH.

Knacuune i reomMmeTpuyuHe o3HaueHHs WMOBipHOCTI AnredOpa moziid. Teopemu mpo cymy Ta
no0yTtok iimMoBipHOcTel. [ToBHa iimoBipHicTh. Popmyna baiteca. @opmyna bepuymii. Yucnosi
XapaKTePUCTHKH JUCKPETHHX 1 HETIEPEPBHUX BUTIAIKOBUX BEITMYHH.

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;




3HaTH aIrOPUTMU JOCITIKEHHS (PYHKIIIH, Mo0ya0BH rpadikiB CKIaAHUX (YHKIIIH,
aITOPUTMHU PO3B’ 3Ky AU(EpEeHIIAIbHUX PIBHSAHL. BMITH pO3B’A3yBaTH cucTeMHU
JTHIAHUX anreOpaidyHUX pIBHAHB; BUKOPHCTOBYBATH MIpaBuia pOOOTH 3 BEKTOPaMU;
BUKOPHCTOBYBAaTH PIBHAHHS T'€OMETPUYHUX OO0’ €KTIB IJIsI PO3B’A3KYy 3ajay;
BOJIOJIITH TEXHIKOIO JU(PEPEHIIIOBAHHS €IeMEHTAapHUX Ta CKIaAHUX (YHKIIIH;
PH3 KOPUCTYBATUCh MOHSTTIM MOXIAHOI IPH JOCIIKEHHI (QyHKLIT Ta Mpu mo0ya0Bi
rpadikiB; 3HaXOJUTH YaCTHHHI MOXiAHI Ta AudepeHmian QyHkIii 6aratbox
3MIHHHMX; BUKOPHUCTOBYBAaTH JHdepeHIian Iias 3HAXOJXKEHHS MOXUOOK
BHMIPIOBaHb; 00UMCITIOBATH HEBU3HAYEHUH IHTETpAT METOIaMH 0€3MOCePETHHOTO
IHTErpyBaHHsI, MMiJICTAHOBKH, 10 YaCTUHAMU; 3aCTOCOBYBATH BU3HAUEHUH 1HTETpa
JUIS PO3B’SI3yBaHHS TEXHIYHUX Ta (PI3UYHMX 3a]a4.

Bwmitu BUKOpHCTOBYBaTH Iu(epeHLian A1 3HaX0UKEHHS TOXUOOK BUMIPIOBaHb;
00YHMCITIOBATH HEBU3HAYEHUI 1HTErpaj MeToaMu 0e3MocepeIHbOr0 iIHTerpyBaHHs,
MiACTAaHOBKM, MO YAaCTHMHAMH; 3aCTOCOBYBAaTH BHU3HAUYE€HUM i1HTerpan mis
PO3B’A3yBaHHS TEXHIYHMX Ta (PI3UYHUX 3ajad

PH4

6. Posib HABYAJILHOL AMCUMILIIHM Y 1IOCATHEHHI MPOrPaMHHUX pe3yJabTaTiB

[TporpamHi pe3yabTaTH HaBYAHHS, JOCATHEHHS SKMX 3a0e3Meuye HaBuajabHa JUCIUILIIHA.
Jlns cneriansHocTi 172 EnexTpoHHi KOMyHIKaIlli Ta paaloTeXHIKa:

AmHanizyBaTu, apryMeHTyBaTH, NpUWMATH pIIIEHHS NpPU pO3B'sS3aHHI
creniaji3oBaHUX 3ajJa4y Ta NPaKTUYHUX NpoOJieM TeleKoOMyHiKamii Ta
pamgioTeXHIKH, SKI XapaKTepHU3YIOTHCS KOMIUIEKCHICTIO Ta HEMOBHOIO
BHU3HAUCHICTIO yYMOB.

I1P1

[TosicHioBaTH pe3ynbTaTH, OTPUMaHI B pe3yibTaTi MPOBEJAECHHS BUMIPIOBaHb, B

[1P4 . N : . . . .
TEpMIHAX 1X 3HAYYIIOCTI Ta MOB'I3yBaTH iX 3 BIANOBIIHOIO TEOPIELO.

3actocyBaHHs (QyHAAMEHTAJIbHUX 1 MPUKJIAJHUX HAYK JUIS aHANI3y Ta pO3pOOKH

ITP13 . . L . .
mponecis, U0 Bl,Z[6YBaI-OTBC}I B TCJICKOMYHIKAIIMHUX Ta PAJ1OTCXHIYHHUX CUCTEMAX.

7. Posib OCBITHHOI0 KOMIIOHEHTA Yy GOpPMYBaHHI COLiaJIbHUX HABUYOK

3arajgbHi KOMIETEHTHOCTI Ta COIliaJIbHI HABUYKH, (OPMYyBaHHS SKHX 3a0e31euye HaBYallbHa

IUCIAILIIHA:

CH1 31aTHICTH 10 a0CTPaKTHOTO MUCTICHHSI, aHATI3y Ta CHHTE3Y.

CH7 3/1aTHICTh BUYUTHUCS 1 OBOJIO/IIBATH CyYaCHUMU 3HAHHSIMU.

CHS8 BMiHHS BUSBIIATH, CTAaBUTH Ta BUPIIIYBAaTH IPOOIEMH.
3IATHICTH 30epiraTtu Ta MPUMHOXKYBATH MOPaJbHi, KyJIbTYPHIi, HAYKOBI I[IHHOCTI 1
JTOCSITHEHHSI CYCIUJIbCTBA HAa OCHOBI PO3yMiHHS iCTOpii Ta 3aKOHOMipHOCTEH

CHI12 PO3BHUTKY IpeAMETHOI 001acTi, 11 MicIisl y 3arajbHiil CHCTeMI 3HaHb PO MPUPOAY 1
CYCHIBCTBO Ta Y PO3BUTKY CYCHIIBCTBA, TEXHIKH 1 TEXHOJIOT1H, BUKOPUCTOBYBATH
pi3Hi BuM Ta GOPMH PYXOBOT aKTUBHOCTI JUISI aKTUBHOTO BiJIMOYMHKY Ta BEJICHHS
3JI0pPOBOTO CIIOCOOY JKUTTS.

8. Buau HaBYaJIbLHUX 3aHATH

Tema 1. Jliniiina anreopa.




JIk1 "Cucremu niHiiiHuXx anreOpaiuHux piBHsAHb. BuszHaunuku. OOGUMCIEHHS BU3HAYHHKIB.
OcnosHi BiactuBocTi. ®opmynu Kpamepa." (nenna)

Buznaunuku. OCHOBHI BJIACTUBOCTI BU3HAYHHKIB Ta CIIOCOOM iX 0OUMCcIeHHs. MaTpuili, BUIU
MaTpHIlb, onepalnii HaJg MaTpULsIMH, oOepHEHa MaTpuili. Panr matpuimi i MeTonu KWoro
O0YHCIECHHS.

JIk2 "Matpuni. Onepanii Hax Matpunsamu. OOepHeHa maTpuus. MatpuuHuil crnocid
PO3B’sI3yBaHHS CHCTEM JIIHIMHUX anreOpaiuHuX piBHSAHB." (JIeHHA)

Hii nan matpunsimu. [lo6ynoBa o6epHeHoi maTpuli. EnxeMeHTapHi mepeTBOPEHHS MaTPHIb.
Panr matpuiti. OOunclIeHHST paHTy MaTPHUIll METOJOM OOBIAHUX MIHOPIB Ta METOJOM HYJIIB 1
OJTUHHIIb.

JIx3 "Meton 'ayca. Panr matpwuili, iioro 3HaXxo/pkeHHs." (JIeHHA)

OcHoBHi o3HaueHHs1 Teopema Kponekepa-Kanenni. Cnocobu poss'szanns CJIAP: teopema
Kpamepa Ta ii 3acTocyBaHHS; MaTpUYHUH CIIOCIO PO3B'I3aHHS CUCTEM PiBHSHB; MeTo ["ayca.
CucrtemMu OJTHOPIIHUX JIHIHHUX anreOpaiyHUX piBHAHB 11X crocoOu po3B's3aHHA. Panr marpuiii,
HOro 3HAXOKEHHS.

JIk4 "Teopema Kponekepa-Kanenni. OgHopiaHl cUCTeMH JiHIMHUX anreOpaidyHuX piBHSIHB."
(nenna)

Panr martpuni. Teopema Kponekepa-Kanmenni. JlocnigXeHHsS CUCTEMHU Ha CYMICHICTb.
Po3B’sa3yBaHHs cUCcTeM JIHIMHUX anreOpaiuHuX piBHSAHB 3a Aomomorow ¢opmyn Kpamepa Ta
MaTpPUYHUM CIIOCOOOM.

[Tp1 "OGuncnenHs: BU3BHAYHUKIB." (IeHHA)

OOuuciaeHHs BU3HAYHUKIB 2-r0 1 3-r0 mopsaakiB. MiHopu 1 anreOpaidHi TOTMOBHEHHS.
BiactuBoCTi BU3HAYHUKIB n-ro nmopsaky. Teopema Jlamnaca. OGuncieHHs BU3HAYHHKIB 4-T0O
BUIINX MOPSAIKIB METOIOM MOHMKEHHSI TTOPSIIKY

[Tp2 "®opmynu Kpamepa." (eHHa)

Panr matpuni. Jocni/okeHHS CUCTEMH Ha CYMICHICTh. P03B’s3yBaHHS cHCTEM JiHIHHHUX
anreOpaiyHUX PiBHAHB 3a 1omoMoror Gopmyn Kpamepa Ta MaTpUYHUM CIIOCOOOM.

[Tp3 "Matpuri. Oneparii Hag MaTpulsIMH." (JICHHA)

Martpuui. Po3B’s3yBaHHs cucTeM JIHIHHUX anreOpaiyHUX pIBHSHb METOJOM IOCIIIOBHOTO
BUKJIIOUEHHS HeB1IOMUX. CHCTEMU JIHIHHUX OJAHOPIIHUX anredpaidyHuX piBHSIHB 1 CIOCOOM X
PO3B'SI3KY.

[Tp4 "Obepuena marpuus. OOUNCICHHS paHry MaTpuIll." (IeHHa)

OOuucneHHs paHry MaTpuULi KiIbKOMa CIIOCOOaMHU.

[Tp5 "Po3B’s13yBaHHs cUCTEM JIIHIMHUX PIBHSIHb MATPUYHUM CIIOCOOOM." (IeHHA)

O6Gepuena matpuns. @opmyna GopmyBaHHs. P0o3B’s13yBaHHS CHCTEM JiHIHHUX PIBHSIHBb
MaTpPUYHUM CIIOCOOOM.




[Tp6 "Po3B’s13yBaHHs cucTeM JIHIMHUX piBHSIHBL MeToAoM ["ayca." (J1ieHHa)

MeTtoau po3B’si3aHHs CUCTEM JIiHIHHUX piBHIHB- hopmynu Kpamepa, MaTpUIHHIA METO/I, METOJT
["ayca. Po3B’a3yBaHHs cuCTeM JiHIHHUX piBHSHBb MeToI0M [ ayca.

Tema 2. BekTopHa anredpa.

JIk5 "T'eomeTpuuni Bekropu. JIiHiiHI onepamii Hax BekTopamu." (IeHHA)

Bektopu: ocHOBHI 03HaueHHS, JiHIMHI onepauii HaJx BeKTopamMH. bazuc BEKTOPHOTO MPOCTOPY,
po3kiaj] BekTopa 3a 6asucoM. CkaJsipHUM, BEKTOPHMH 1 MilIaHUN TOOYTKH BEKTOpIB, iX
BJIACTUBOCTI Ta 3aCTOCYBaHHS.

JIk6 "baswuc. Po3knaganns 3a 6azucoM." (J1IeHHA)

[TonarTs Gasucy TpbOX BEKTOpIB. YMOBHU ICHYBaHHsS 0a3icy TpbOX BEKTOpiB. Po3kianaHHs
BEKTOpa 3a 0azucom.

JIx7 "CxanspHuii, BEKTOPHHH 1 MilIaHUI 10OYTKH BEKTOpiB." (1eHHA)

Jo6yTku BekTopiB. CKansspHU, BEKTOPHHH 1 MIlIaHUN TOOYTKH BeKTOpiB. DOopMyau momyky
JTOOYTKIB.

JIk8 "BnactuBocTi 100yTKIB BEeKTOpPiB. ['eoMeTpruHa BIACTUBICTH CKaJISPHOIO TOOYTKY."
(teHHa)

@i3uyHUN Ta TEOMETPUYHUHN 3MICT JOOYTKIB BEKTOPiB. BiracTuBocCTi Ta 3actocyBaHHs y (pi3uku
NOOYTKIB BEKTOPIB.

[Tp7 "BekTopu i aii Hag HUMU." (IeHHA)

JlomaBaHHs Ta BiTHIMAHHS BEKTOPiB. [ €OMETpUYHMIT 3MICT.

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

[Tomyk ckansipHOro J0OYTKY BEKTOPIB, BIaCTUBOCTI T100YTKY Ta (pi3MUHE 3aCTOCYBAHHS.

[1p9 "basuc. Po3kinaganns 3a 6a3ucom." (ieHHA)

Bexrtopu i1 nii Hag Humu. CkanspHuii 1oOyToK, iloro 3actocyBanHs. JliHiiHa KOMOiHamis,
TiHIHA 3QJICKHICTh 1 HE3AJICKHICTh BEKTOPIB. Po3Kkias BekTopa 3a 6a3ucom.

[Tp10 "BexTopHuii 100yTOK BEKTOPiB,BIACTUBOCTI Ta 3aCTOCYBaHH." (1€HHA)

®dopmyiia BEKTOPHOTO JOOYTKY IBOX BEKTOpiB. BekTopHUI 100yTOK BEKTOPiB, BJACTUBOCTI Ta
3aCTOCYBaHHSI.

[Tp11 "Mimanuit 1oOyTOK TphOX BEKTOPIB." (IeHHA)

YMoOBa KOMIIJITaHAPHOCTI TPhOX BEKTOpiB. MimaHuil 100yTOK TphoX BeKTOpiB. Popmyia
oOuMcieHHs. [ 'eoMeTpuyHuit 3MICT MILIIAHOTO TOOYTKY.

[Ip12 "3acTtocyBanHs MimaHoro J00yTKY." (1eHHA)

Mimanuii 100yTOK y TeOMETPUYHUX 337a4ax. 3aCTOCYBaHHSI MIILIAHOTO TOOYTKY.

Tema 3. AHa/iTHYHA reoMeTpist.




JIk9 "Ilnomuna. Ilpsima y npocrtopi. [Ipsima Ha miomuHi, ii piBHaHHA. KyT Mk npsmumn.”
(nenna)

Cucremu KoopauHaT Ta JiHil Ha monuHi. [IpsimMa Ha MIOLUIMHI: BUAM PIBHSHB TIPAMOI, KYyT MIXK
JIBOMA MPSIMUMH, BiJICTaHb BiJl TOYKHU 10 npsmoi. [Ipsma Ha mmomuHi, ii piBHAHHS. KyT Mix
PSIMUMH.

JIx10 "Anre6paiuni j1iHii Apyroro nopsaky: Koo, emimc, rinep6ona, napabona. Ix reomeTpudni
BJIACTHBOCTI 1 piBHSIHHA." (JIeHHA)

Jlinii gpyroro mopsaky Ha IUIONIWHI 1 B MpOCcTOpi. AnredpaiyuHi JIiHIT APyroro mOpsaAKy: KOJIo,
exinc, rimep6oina, mapadoia. [x reoMeTpudHi BIACTUBOCTI 1 pIBHSHHS.

JIx11 "PiBHSIHHS KPUBUX JPYTOTO MOPSAKY 3 OCSIMH, TTApaIeIbHUMH OCSIM KOOpAMHAT." (IeHHA)

PiBHSIHHSI KpUBUX APYroro MOPSAKY 3 OCSIMH, ITapalieIbHUMHU OCSIM KOOpAHMHAT. BiacTuBocri,
0C00JIMBOCTI MOOYAOBH.

JIx12 "IlonsprHa cucrema koopauHaT. [loBepxHi apyroro mopsaky." (nmeHHa)

Cuctemu Ha miuomuHi. [longapHa cucrema koopauHat. JIiHil B MOJAApHINA cUCTEM] KOOpPAUHAT.
[ToBepxHi apyroro nopsiaky. Llmninapuyni Ta kKoHI1YHI oBepxHi. Cdepa, enincoia.

[Tp13 "IInommua y npocropi." (1eHHa)

[TmomuHa B mpocTOpi, OCHOBHI PiBHSIHHSA Ta 3a/1adi. B3aeMHe MOOKEHHS TUIOIMIMHY 1 PSIMOT
BiTHOCHO KOOPJIMHATHUX ILJIOMIHH.

[Ip14 "IIpsima y mpocTopi." (1eHHa)

[Tpsama y npoctopi. OCHOBHI piBHSIHHS, IpsSMa, 110 33JaHa MapaMeTpu4Ho. THITOBI 3aayi.

[Tp15 "IIpsima Ta mutomuHa y mpoctopi.” (1eHHa)

[Ipsima B mpocTopi, OCHOBHI PiBHSAHHSA Ta 3a4a4i. [IpsMa Ta miomuHa y mpocTopi.

[Ip16 "IIpsima Ha mumomuHI." (JeHHA)

Buau piBHSHB NpsAMOi Ha MJIONIMHI. YMOBH NapajieabHOCTI 1 NepHeHIUKYIApHOCTI MpsMux. Kyt
MiX JJBOMa NpssMuMH. Po3B's3yBaHHs 3a1a4

[Ip17 "Kpusi apyroro nopsaky (eminc, rinepoosa, napadomna)." (1eHHa)

Koo, emninc, rimep6ona i mapadomna. [x BmacTuBocCTi, ciocoou mo0ynoBu. Po3s's3yBaHHs 3a1a4.
Kpusi npyroro nopsaxy (emirc, rinep6osia, napadosa), B3aEMHE ITOJI0KEHHS.

ITp18 "Kpusi apyroro nopsaxy. Jlinii, mo 3agaHi B MOJISPHUX KOOPAMHATAX, HapaMeTPHUHO."
(enHa)

[Tonspua cucrema koopauHart. JIiHii, o 3a7aHi piBHAHHSIMHU B TOJISIPHUX KOOPJAMHATAX Ta 3a
JIOTIOMOTO0 TapameTtpa. 3ajgadi Ha moOynoBy. JIiHii, M0 3a7aHl B MOJSPHUX KOOPJAWHATAX,
napaMeTPUIHO.




[Tp19 "IloBepxHi Apyroro nopsaky." (AeHHA)

[TobynoBa MoOBEpXOHH APYTOTO MOPSIKY METOJOM MapanenbHux mepepizi. [lodymosa Tii,
00OMEXEHUX MOBEPXHIMHU.

[Tp20 "KonTponsHa pobota 1 moayns" (1eHHa)

KonTtponbaa pobota 1 Mmoxyns

Al "Arecramis 1 momyns" (neHHA)

Arecraris 1 Moaynb

Tema 4. OcHoBu anauizy. Iudepenuiiine yucaeHHs.

JIk13 "®yuknii. [HocnigoBHocti. I'panuns nocnigoBHocTi. I'panuns ¢ynkuii. O3HaueHHs."
(menHa)

O3HadeHHd 1 criocoOu 3amanHs GyHKIIi oaHiel 3MiHHOI. OCHOBHI XapaKTEPUCTUKH Ta BUAU
dbyskmii. YucaoBa mociigoBHICTh 1 i rpanuns. ['paruns QyHKIii B ToYIli, OJJTHOCTOPOHHI
IpaHUIli, OCHOBHI TEOPEMH IPO TPAHUI MOCHIJOBHOCTEH. THNM HEBU3HAYCHOCTEH Ta
HaWIPOCTIII cIOcOOM 00UYMCIIeHHS IpaHuIlb. HeCKiHUeHHO MaJli 1 HeCKIHYEHHO BENHKI (DYHKITIT.
[TopiBHSIHHS HECKiHUCHHO ManuX (PyHKIH. ['paHUIT MOHOTOHHO OOMEXEHOI IMOCIiIOBHOCTI,
YUCJIO €, HATypajibHI JoraprupMHu.

JIk14 "OpnoctoponHi rpanuni. Ilepma 1 apyra uynoBi rpanuni. HeckiHdyeHHo mani 1
HecKiHUYeHHO Benuki ¢pyHkuii. HenmepepsHicts Qynkuii. Po3puBu @yHkmii ta ix kinacudikaris."
(nenna)

3acTocyBaHHs MEPIIOi i APYroi 4yJA0BOi TpaHUIll 10 PO3KPUTTS HEBH3HAueHOCTEH. TepMiHu
"¢yHkiis HenmepepBHa B Toyli" Ta "Touka po3puBy ¢QyHKUIi" AcuMnToTH rpadika GyHKIII.
Knacudikarnis Todok po3puBy Qyskuii. BmactuBocTti ¢yHKIiH, HEMEpepBHUX Ha BiJPi3KY
(reopemu Beiiepmtpaca i bonbuano-Komri).

JIk15 "O3HaueHHs MOXigHO1, MEXaHIYHHUH 1 TEOMETPUYHUH 3MiCT. PIBHSHHS TOTHYHOT 1 HOpMaJTi
1o kpuBoi. Jludepenmian pyukmii." (neHHa)

[Toxinra ¢yHKIIT B ToUIl. MeXxaHIYHUN Ta TEOMETPUYHUN 3MICT TOX1aHOI PyHKINT B TOUIII.
PiBHSHHS MOTHMYHOI 1 HOpMaTi. 3aJeKHICTh MK HEMEPEepBHICTIO 1 MU(EPEHIINOBHICTIO.
OcHoBHiI mpaBuina audepeHmitoBaHHs, TaOIHUIS MOXIJHUX e€JIEeMEHTaAapHHUX (QYHKIIIH.
HudepenuiroBanns ckiageHoi ¢yHkuii, ¢yHkuii 3agaHoi HESIBHO 1 MapaMeTpUUHO,
norapudmiuHe AuQepeHIiFOBaHHS.

JIx16 "Tabmums noxigaux. [Ipasuno nudepennitoBanns. [udepeniroBanHs CKIaaHOT QyHKITIT,
¢dyHK1ii 3a]]aHOT HEABHO 1 MapaMeTpudHo. [{udepeHiiany BUIMX TOPsIKiB." (eHHA)

O3HaueHHd MOXiAHOI, MeXaHIuYHHUH 1 reomeTpuuHuit 3micT. Tabmunsg noxigHux. [IpaBumna
nudepentitoBants. PiBHSIHHSA JOTHYHOI 1 HOpMani 10 kpuBoi. Tabmuis noxigaux. [IpaBuio
nudepeniniroBanus. JudepenuiroBanHsa ckiaagHoi QyHkuii, ¢GyHKUii 3agaHoi HESIBHO 1
napameTpuyuHo. JudepeHuiany BUILUX MOPSAKIB.




JIx17 "OcHoBHi Teopemu audepentiinoro unciaenns. [IpaBuio Jlomrans. Cxema JOCTITKEHHS
¢byHKIIT Ha eKkcTpeMyM." (JIeHHa)

OcHoBHI Teopemu nudepenmiinoro yucinenHs. [Ipasuno Jlomitams. Cxema JOCITIIKEHHS
¢GyHK1IT Ha eKCTpeMyM.

JIk18 "®dynkuii kinbkox 3MiHHHX (PK3). I'panuns i1 HenepepsHicTh PK3. [MoxigHi 1
mudepennianu OK3. Yactunni noxigni ®K3." (nenna)

Oyukiii kimpkox 3MiHHUX (DPK3). ['panuns 1 nenepepBHicth ®K3. Toxigni 1 qudepenmianu
DK3. Yactunni noxigai OK3.

JIk19 "Tloxigna ¢yHkIii, 3aganoi HesBHO. [loxinHa cknanuoi ¢pyHkmii. Excrpemym ®K3.
Haiibinbie 1 HalimeHe 3HaueHHs QyHKIIT B 3aMKHEHii oOmacTi." (1eHHa)

[Toxigna ¢ynkuii, 3aganoi HesiBHO. [loxinna cknaanoi ¢pynkuii. Exkcrpemym ®K3. Haiibinbre 1
HaiiMeHI1Ie 3HaueHHs (YHKIII B 3aMKHEHill 006JacTi. OCHOBHI IpaBuia. TUIIOBI MPUKIAIH.

[Ip21 "IocnimoBHocTi. @yHkIii. ['panuts nocmigoBHocTi. ['panuns GyHkiii." (1eHHa)

I'panunuga ¢pynkuii. O6uucnenHs rpanunsb. [lepmia ta apyra uynosi rpanuni. ExBiBageHTHI
HEeCKIHYeHHO Mai pyHkuii. OqHocTopoHHI rpanuii. HenepepBHicTh QyHKIIII.

[1p22 "OxnoctoponHi rpanui. [lepma i qpyra yynoBi rpanuni." (1eHHA)

[lepma i apyra uymoBi rpanumni. HeckiHdeHHO Maji Ta HECKIHYEHHO BeJHMKI (YHKIIII.
ExBiBanieHTHI 3aMiHU, 5K CIIOCIO OOYMCIICHHS TpaHuIli PyHKITT

[1p23 "Po3puBu dyHKIil Ta iX kiacudikamis." (1eHHA)

HenepepBHicTh ¢yHKIIT B TOUi. OnHOCTOpOHHI rpanui. Touku po3puBy rpadika ¢yHKIi Ta
ix xacudikaris.

[1p24 "O3HadeHHs MOXIIHO1, MEXaHIYHUHN 1 TEOMETPUYHUIN 3MIiCT. PIBHSHHS TOTHUYHOI 1 HOpMaJTi
1o kpuBoi. Jludepenmian pynkii. Tabmums noxigaux. [IpaBuno qudepenmiroBanHs." (IeHHA)

[IpaBuno 3HaXOJKEHHS MOXIAHUX BULIUMX MOpAAKIB. Judepenuian ¢yHKUil: 03HAUYEHHS,
TeOMETPUYHHUI 3MICT, 3aCTOCYBaHHA 10 HaOMmwkeHuX obumcieHb. Judepenmianm BUImx
nopsiakiB. [1paBumno JlomiTans, po3KpUTTS HEBU3HAUEHOCTEH pi3HUX TUIMIB. OCHOBHI TeOpeMU
nudepenniaabHoro yncieHHs. O3HaueHHs MOX1JHOI, MEXaHIYHUN 1 T€OMETPUYHUM 3MICT.
PiBHstHHS AOoTHYHOT 1 HOpMaui 10 KpuBoi. Judepenuian ¢pynkuii. Tabnuug noxinaux. [pasuio
nudepeHITiFoBaHHS.

[Tp25 "AudepenuitoBanus ckiaanoi GyHkuii, pyHKmii 3agaHol HESIBHO i MapaMeTPUUHO.
Judepenmiany BUIIUX TOPSAKIB." (1eHHA)

[Toxigna QyHKUi#, 3aJaHUX HEsABHO 1 mapamerpuyHo. Jlorapudmiune audepeHuitoBaHHS.
HudepennitoBanHsa ckiaagHoi ¢ynkuii, GyHkuii 3agaHoi HEsIBHO 1 MapaMeTpPHUYHO.
JudepeHiiany BUILIUX MOPSIKIB.

[1p26 "IIpaBuiio Jlomitans. Po3kpuTTs HeBU3HauUeHOCTEN " (1eHHA)

3acTocyBaHHS MOXiAHOI it oOuucieHHs rpaHunb. llpaBuno Jlomitans. Poskpurrs
HEBU3HAUEHOCTEH PI3HUX THIIIB.




[Ip27 "3acTtocyBaHHs MOX1AHOT A0 mociuimxeHHs GyHkiii. Cxema gociiKeHHS QyHKITT."
(tenHa)

MOHOTOHHICTB, eKCTpeMyM (YHKIIil, TOYKH MEpPEeruHy, IHTePBaIH OMYKJIOCTI 1 YyTHYTOCTI.
AcumnToTu rpadika QyHknii. 3acTocyBaHHS MOXiTHOI 10 mociimxkeHHs (yHkmii. Cxema
JOCTIKeHHST (QYHKITI.

[Tp28 "dynkuii kinbkox 3MiHHUX (PK3). [Tonsarra PK3. O6nacte BusHaueHHs. ['panuns i
HenepepBHicTs OK3. [oxigni 1 nudepentianu OK3. Yactunni noxigai OK3." (nenna)

@DyHKIIT KiITBKOX 3MIHHUX: OCHOBHI TOHSTTS, TPAHUIS 1 HEMEpepBHICTh. YacTUHHI MOXIIHI
MepIIOro 1 BUMIUX MOpsAAKiB. YacTuHHI 1 mOBHUN AudepeHiian QyHKIii JeKiTbKOX 3MIHHHUX,
HOTO 3aCTOCYBaHHS /10 HAOIMKEHUX OOUYHCIICHD.

[1p29 "lloBHuil nqudepeniian i oro 3acTocyBaHHs 10 HaOmmkeHUX obumciens. [ToxigHa
GyHKIII1, 3a1aH0T HesIBHO." (JIeHHA)

AprymenTt QyHkuii 6aratbox 3MiHHUX (PB3). YacTuHHI MOXIiIHI MEPIIOro 1 APYTroro MopsaKis,
3Mimani yactTuHHI noxiaHi. Teopema IlIBapua. Ilosuuit audepenuian @b3: reomeTpuuHnii
3MICT, pO3B'SI3yBaHHS PO3PaxXyHKOBUX 3a]a4

[Tp30 "IToxigna ckmagHoi ¢yHKIT. YacTHHHI MOXIIHI BUIIUX MOPAAKiB. ExcTpemym QyHKIIii
KUTbKOX 3MiHHUX. Haiibinbie 1 HaliMeHIe 3HaueHHs PYHKITIT B 3aMKHEHi# o0acTi." (1eHHa)

Hocnimxenns ®b3 Ha noranpHuil 1 1100abHUM €KCTpeMyM. AJTOPUTM pO3B'sI3aHHS 3a]1a4 Ha
HalO1IblIe 1 HallMeHIIIe 3HaueHHs QYHKI1M IeKUIbKOX 3MIHHUX B 3aMKHYTIH 00J1acTI.

Tema S. InTerpanbHe YuC/IeHH.

JIx20 "HeBu3HaueHuil iHTErpaj, MOHATTS NEPBICHOI 1 HEBU3HAaYEHOr O 1HTerpaia. HepusHauenuit
IHTeTpaj 1 oro BracTUBOCTI. Tabnuisi OCHOBHMX HEBHM3HAaueHUX 1HTerpaniB. Haitmpocrimi
IpaBuJia IHTErpyBaHHs." (IeHHA)

HeBu3HaueHuil iHTerpaji: O3HA4Y€HHS, BJIACTHUBOCTI, TAaOJUILI OCHOBHHX HEBH3HAUYEHUX
inTerpaixiB. OCHOBHI METOAM IHTETpyBaHHs: Oe3MOocepeIHE IHTErPyBaHHS; BBEJACHHS i 3HAK
nudepeniiana; 3aMiHA 3MiHHOI.

JIk21 "OcHOBHI MeTOIM iHTETpyBaHHs. [HTErpyBaHHs 3aMiHOI 3MiHHOI 200 MiJCTaHOBKOIO.
IaTerpyBanns yactuHamu. [HTerpyBaHHs 1poOOBO-pallioHaTbHUX QYHKINNH." (JIeHHA)

[aTerpyBanHs 3aMiHOIO 3MIHHOI 200 MIJCTaHOBKO. [HTErpyBaHHs YacTUHAMU. [HTerpyBaHHS
JpOOOBO-paIliOHATEHUX (QYHKITIH.

JIk22 "IuterpyBaHHs HaWmpocTimux ApoOiB. I[HTerpyBaHHsS ippauioHadbHUX (QYHKIIIN.
[HTerpyBaHHs TPUTOHOMETPUYHUX (QYHKIIH." (IeHHA)

IaTerpyBaHHs: BHpa3iB, MO MICTATh KBaJpaTHUH TpPHUUYJIEH B 3HAMEHHUKY;
JpoOOBO-paLliOHATIBHUX (PYHKIIH; IppalioHaIbHUX Ta TPUTOHOMETPUYHHUX (PYHKIIIH.

JIk23 "BusnaueHuil interpan. O3HaueHHs BU3HAUYEHOTO 1HTErpaja, HOro reOMeTpUYHUM 1
¢bi3uunMit 3MicT. OCHOBHI BIaCTUBOCTI BU3HaYeHOTOo iHTerpana. ®opmyna Herotona-Jleibnina."
(tenHa)

Busnauenwnii interpan. O3HaueHHS BU3HAUYEHOTO iHTETpaia, HOro reoMeTpuIHUH 1 (Qi3HIHUN
3micT. OCHOBHI BIaCTUBOCTI BU3HAa4eHOTO iHTerpana. @opmyna Hetorona-Jleiibnina.




JIk24 "Busnauennii interpan.” (neHHa)

O3naveHHs1 Bu3HadeHoro inrerpana. ®opmyna Hrrorona-JleiiOnina. MeToa miCTAaHOBKH Ta
METOJ IHTETpYBaHHS YaCTHHAMHU JUIsl BU3SHAYCHHX 1HTETPaliB.

[Tp31 "Tabnuus OCHOBHUX HEBH3HAadeHHUX iHTerpaiiB. HaiimpocTimi npaBuia iHTerpyBaHHs"
(enHa)

O3HaueHHsS HEBHM3HAYEHOTO iHTerpana. BmacTtuBocTi 1 TaOJWIST OCHOBHHUX IHTETpaJiB.
3HaxO0KEHHS TepBiCHUX (YHKINIT MUITXOM 0€3MO0CepeIHhOTO 1HTETPYyBaHHS;, 3a JOTIOMOTO0
BBeJICHHS (YHKIIIT Iij] 3HaK AudepeHIfiaia; METOI0M 3aMiHU 3MIHHOT Ta METOJIOM iHTETPYBaHHS
YaCTUHAMH.

[Tp32 "IaTerpyBaHHs 3aMiHOIO 3MiHHOI a00 MiJCTaHOBKO." (JICHHA)

OCHOBHI METOAM 1HTErpyBaHHsS BU3HAUEHUX IHTErpaiiB: TablMYHE IHTErpyBaHHS, METOJ
MiICTAHOBKH, METO/1 IHTETpyBaHHs YaCTUHAMHU

[1p33 "[arerpyBanHs yacTuHamMu." (1eHHA)

OCHOBHI METOJU 1HTETpyBaHHS BHU3HAUEHHUX IHTETPAJiB: METOJ 1HTETpyBaHHS YaCTUHAMH,
OCHOBHI IHTETrpajIy JUIsl 3aCTOCYBaHHSI LIOI'O METOY.

[1p34 "IaTerpyBanHs qpoboBo-palioHanbHUX (GYHKIIH. [HTerpyBaHHs HalnpocTimux apoois."
(menHa)

JpoGoBo-pamioHanbHl GyHKIT: TpaBWIbHI 1 HeMpaBUabHI Apobu. Teopema mpo po3kian
NpaBUJIBHUX palioOHAJIBHUX APOOIB y CyMy NpOCTHX Apo0OiB. MeToa HEBHU3HAYECHHUX
Koe(iIieHTIB 1 METOJT YaCTKOBUX 3HaueHb. [IpaBuIbHUI Ta HEMPABUIBHUHN pallioHaTbHUM JPi0.
IaTerpyBanHs 1poOOBO-palioHaaTbHUX QYHKIINA. [HTErpyBaHHS HAUMPOCTIIITMX IPOOIB.

[1p35 "InTerpyBanHs ippalioHAIBHUX QYHKIIN." (IeHHa)

Buau ippauionansHux ¢yskuiii. Cnocobu ix panionaiizauii i mpuiloMu iHTErpyBaHHS.
[TincranoBku Yebuiena, mizcraHoBku Eitnepa, iHTerpyBaHHs ippallioHaNbHUX QYHKITIH.

[Tp36 "[HTerpyBaHHs TPUTOHOMETPUYHUX QYHKIINA." (IeHHA)

Buaun tpuronomerpuunux ¢ysnkuiii. Cnocodbu ix pamnionanizauii. YHIBepcaiabHa
TPUTOHOMETPUYHA ITiJICTAHOBKA. Y HiBepCaJlbHAa TPUTOHOMETPUYHA ITiICTAHOBKA. |[HTErpyBaHHS
TPUTOHOMETPUYHUX (PYHKIIIH.

[1p37 "®dopmyna Hetorona-Jleitbnina. 3amina 3MiHHOI y BU3HAYEHOMY iHTerpaiy." (1eHHa)

Busnauenuii iHTerpa, sk rpaHulld IHTErpagbHOI cyMH. BrnactuBocTi. 'eomeTpuyHuii 3MmicT.
®opmyna HprorToHa-JleiiOHina. OCHOBHI MeTOAM I1HTErpyBaHHS BH3HAYEHHUX
IHTerpaiB:TabJIMuyHe 1HTETPyBaHHS, METOJ| MiJICTAHOBKHU, METOJ IHTETpyBaHHS YAaCTHHAMU.
®opmyna HetoToHa-JleiOHia. 3aMina 3MiHHOI Y BU3HAUEHOMY 1HTErpaiy.

[1p38 "I'eomeTpryHe 3aCTOCYBaHHS BU3HAYEHOT'O 1HTEerpana." (JeHHa)

BukopucrtanHs BHU3HAYGHUX IHTErpajiB 10 poO3B's3aHHA 3amad 3 reoMeTpii Ta Qi3uku.
['eomeTpryHe 3aCTOCYBaHHS BHU3HAYEHOTO iHTETrpaa.




[1p39 "®i3uyHe 3acTOCyBaHHS BU3HAYEHOT'O iHTerpasa" (IeHHa)

BuxopucTtanHs BU3HaYSHHX IHTErpajiiB JI0 pO3B'A3aHHS 3a7a4 3 reoMeTpii Ta ¢izuxu. Dizuune
3aCTOCYBaHHS BU3HAYEHOTO 1HTETpasia

[Tp40 "KonTponbHa pobGota 3a TemMamu 4, 5." (ieHHA)

KonTtponbna pobota 3a Temamu 4, 5.

A2 "Arecraris 2 Mmoxynp" (IeHHA)

ArecTartist 2 MOy b

Tema 6. KpaTtni Ta kpuBoJiiHiiiHi iHTEerpaam.

JIx25 "KpartHi iHTerpanu, o3Ha4eHHs." (IeHHA)

3ajavi, Mo MPUBOMATH A0 MOHATTS MOABIMHOro iHTerpana. O3HauyeHHs, BJIACTHBOCTI,
reoMeTpuYHU Ta Gi3uyHui 3MicT. OOYMCICHHS MOJABIWHUX IHTErpayiB B JEKapTOBIN Ta
NOJISIpHINA cucTeMax KoopauHat. KpaTHi iHTerpanu, o3HadeHHs. O3HaYCHHS TOABIHHOTO
IHTerpajia Ta Horo reoMeTpudHui 3micT. O3HaueHHS MOTpiHOrO iHTerpana. OOUnucIeHHS
MOABIHOTO 1HTErpaa.

JIk26 "OOuucneHHs MOJABIMHOrO 1HTErpaja B MOJSPHINA cuctemi KoopauHat. OOunciIeHHs
NOTPIMHOrO 1HTEerpaia. 3amMiHa 3MIHHOI B MOJABIMHOMY 1 MOTpiliHOMY iHTerpanax. OOuuciaeHHs
NOTPIMHOrO 1HTErpajga B UMIIHAPUYHIN Ta chepuuHiil cuCTeMax KOOpAUHAT." (IeHHA)

OOuucieHHs MOABIMHOTO iHTETpalia B MOJAPHiN cucteMi koopauHat. OGUHCIeHHs TOTPIHHOTO
iHTerpana. 3amiHa 3MiHHOI B MOABIMTHOMY 1 OTpiiHOMY iHTerpanzax. OOUNCIeHHS MOTPIHHOTO
1HTerpaja B MWIIHAPUYHIN Ta chepUdHii cUCTEeMaxX KOOPAUHAT.

JIx27 "KpupominifiHi iHTerpanu. KpuBoniHiiiHi iHTerpanu l-ro pony. O3HaueHHS.
OOGuucnenns." (1eHHA)

KpuBoniniiini interpanu. KpuomniniitHi iHTerpanu 1-ro poay. O3naueHHs. OO4MCIEHHS.
KpuBouiHiiiHi iHTerpanu 1-ro poay: 3acToCyBaHHS /10 pO3B'si3aHHS 3aay.

JIk28 "KpwuBousiHiliHi iHTerpanu 2-ro poay. O3nauenHs. OOuyucieHHsA. 3B 530K MIXK
KPUBOJIHIMHUME iHTerpasamu 1-ro ta 2-ro poay." (neHHa)

KpusouniniiiHi inTerpanu 2-ro poay. O3HaueHHs. O6unciaeHHs. 3B’ 130K MK KPUBOJIHIHHUMU
iHTerpanamu 1-ro ta 2-ro pomy.

[Tp41 "Ob6uncnenHs nMoABIHHOTO IHTErpasia." (IeHHa)

[ToxBiitHMI 1HTETpA TP PO3B'sI3yBaHHI 33a71a4 3 TEOMETPii: 00YHMCIIEHHS 10T 001acTi, 00'eMiB
TLJI, TUTOI MMOBEPXHIi. 3aCTOCYBaHHS MOABIMHUX 1HTETpaTiB 0 OOYMCICHHS MacH OJHOPITHOI
MIOBEPXHI, KOOPJMHAT IIEHTPY Mac TUI i MOMEHTIB iX iHep1Iii.

[Tp42 "OGuucneHHs NOABIMHOTO 1HTErpaia B MOJAPHIM cucTeMi KoopauHat." (JeHHa)

O3znauenss. BractuBocTi. O6uncneHHs MOBTOPHUX 1HTErpastiB. Po3cTaHOBKA MEX IHTETpYBaHHS
Ta OOYMCIIEHHS TOJBIMHOTO 1HTerpana B JeKapTOBIM Ta MOJAPHIN CHCTeMax KOOPIWHAT.
OOGuuCIIeHHs IOJIBIMHOTO 1HTETpaia B MOJSPHINA CHCTEMI KOOPIWHAT.




[Tp43 "O6uunciaeHHs MOTPIMHOTO 1HTErpaia B AeKapTOBiN CUCTEMI KOOpAuHAT." (JIeHHa)

O3znaueHHs notpiiiHOTO iHTerpana. BmactusocTi. Jlekaprosa (JICK), nuninnpugna (IICK) Ta
chepuuna cucrema xkoopamHaT (CCK). OcobmuBOCTI OOUYHCICHHS MOTPIHHUX IHTETPATIB B
pi3HUX cucTeMax KoopauHaT. OOUMCIeHHS MOTPIHOTO iHTerpaja B JIEKapTOBii cucTeMi
KOOpJMHAT.

[Tp44 "OGuucieHHs MOTp. IHTErpaja B MUWIIHAPUYHIN Ta chepuyHiil cuctemax KoopauHar."
(enHa)

[ToTpilinuii iHTeTpas: O3Ha4YeHHs, BiacTHBOCTI. [IpaBuiapHa 00JNacTh 1HTErpyBaHHI.
Po3cTanoBka Mex IHTETpyBaHHS Ta OOYMCIIEHHS MOTPIHHOIO IHTETpaja B IeKapTOBIA CUCTEMI
koopauHat. OOUKCIEHHS MOTP. 1HTErpaja B MWIHAPUYHIN Ta chepuuHii cucTeMax KOOpIWHAT.
Po3cTraHoBKka Mex iHTETpyBaHHS Ta OOYMCIIEHHS MOTPIMHUX iHTerpaiiB B muiainapuunii CK.
Po3cTaHoBKa Mex 1HTErpyBaHHS Ta OOYMCICHHS MOTPiHHUX iHTerpadiB B chepuuniit CK.
3acToCcyBaHHS MOTPIMHOTO IHTETpaJa 10 PO3B'A3yBaHHS 3a7a4 3 TeOMEeTpii: OOUHMCICHHS TUTOIIT
mIockux ¢iryp ta obuucienns o6'emiB Tia. [loTpiiHuit iHTEerpan npu oOYMCICHHI Macu
HEOJHOPITHOTO TiJIa, KOOPJAWHAT IIEHTPa Mac Tijla Ta MOMEHTY 1HEepIIii.

[Tp45 "OGuuncinenHs: KpUBOMIHIKHUX iHTErpaiiB 1-ro poxy." (neHHa)
O3HaveHHs Ta BJIACTUBOCTI KPUBOJiHIMHOTO iHTEerpany 1-ro poxy. Crnocobu obuucnenus KI mo

ny31 KpuBOi. 3aCTOCYBaHHS KPUBOJIIHIHHOTO 1HTErpally Mo Ty3i KpUBOI A0 PO3B'S3aHHS 3a/1a4 3
reomeTpii 1 Gpizuku. OGUKCIEHHS! KPUBOMIHIHHUX iHTErpaiiB 1-ro poxy.

[Tp46 "3acTtocyBaHHs KpUBOJIHIMHOTO iHTEerpasry 1-ro poay." (nmeHHa)

3acTocyBaHHs KPUBOIIHIMHOTO iHTErpany 1-ro poay B 3aadax Qpi3HUKH.

[Tp47 "OGuucneHHs: KpUBOMIHIKHUX 1HTETpajiB 2-ro poay." (1eHHa)

KpuBominifinuii iHTerpan 2-ro poay. O3HaueHHs, BIACTUBOCTI, CIIOCOON 00YHCIEHHS. 3B’ 30K
MIK KpUBOJIHIHHUMU iHTerpanaMu 1-ro i 2-ro poay. @opmyna I'pina. YMOBH He3aleKHOCTI
KPUBOJIHIMHOTO 1HTErpana mo KOOpJAWHATAX BiJ HaNPsAMKY iHTerpyBaHHs. OOYHUCICHHS
KPUBOJIIHIMHHUX 1HTETpajliB 2-TO POIY.

[1p48 "3acTtocyBaHHS KpUBOIIHIMHOIO 1HTErpaity 2-ro poay." (1eHHa)

3acTocyBaHHS KPUBOJIHIMHOTO 1HTErpairy 2-ro poay A0 Gpi3udHuX 3a1ad.

Tema 7. Paan.

JIx29 "Psaau. [lousaTTs psay. 3HaKo3MiHHI psiau." (IeHHA)

Psanu. [lonsatrs psany. Baactusocti psaiB. Cyma psany. I'apmoniunuii psan. Heo6xinHa o3Haka
301kHOCTI. Ilepma 1 npyra mopiBHsUIbHI 03HakM. O3HaKku 301XKHOCTI PSAIB 3 JOJATHUMHU
yieHamu. PaaukanbHa 1 iHTerpanbHa o3Haku 301xkHOCTI Komri. 3Hako3minHI paau. Yuciosa
MOCIITOBHICTh. YUCTOBU 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.




JIxk30 "O3naka Jleii6nina. Crenenesi psan." (1eHHA)

Oznaka Jleiibnina. A6comoTHa i yMOBHA 301KHOCTI 3HAKO3MIHHUX psfiB. CTeneHeBi psau.
Paniyc 30ikHOCTI Ta iHTepBaJ 301KHOCTI CTENEHEBUX PSIiB. BIacTUBOCTI CTEIEHEBUX PAIIB.
3aranbHUNA BUIIISIT 3HAKO3MIHHOTO YMCIIOBOTO psiny. O3Haka JleiOHina 11t 3HaKOMOYeperHIX
YUCIOBUX psAAiB. JlOCHiPKeHHs] 3HAKO3MIHHUX YUCIOBUX PAJiB Ha aOCOJIOTHY Ta YMOBHY
301KHICTb.

JIx31 "Po3knananus (GyHKIIH B CTEIEHEB] psAau. 3aCTOCYBaHHS CTETIEHEBUX 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.

JIx32 "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.

[1p49 "Cywma psny. Heobxigna 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.

[Tp50 "O3nHaku 301KHOCTI PAIIB 3 JOJATHUMH YieHaMu." (IeHHA)

3arajbHHUI BUTJISA] 3HAKOJIOJATHROTO YHCIOBOrO psai. JlocTaTHI 03HAKK 301KHOCTI: mepia i
Jpyra O3HaKa MOpiBHSIHHs, o3Haka JlamamOepa, pajgukaibHa Ta iHTerpajibHa o3Haka Komii.
OOYHCIICHHS] CYMH YICHIB 3HAKOAO0IaTHIX YUCIOBUX PSJIIB 13 3a/1aHOI0 TOYHICTIO.

[Tp51 "PagukanbHa 1 iHTErpaibHa o3Haku 301kHOCTI Komnl." (neHHa)

JocrtaTHi 03HaKku 301KHOCTI: mepmia i gpyra o3Haka MOpiBHsAHHS, o3Haka JlamambOepa,
pajuKanbHa Ta iHTEerpaiibHa 03Haka Komri. O0UrCIeHHs CyMU WIEHIB 3HAKOAO0JaTHIX YHUCIOBHX
PsIB 13 3aJaHOIO0 TOYHICTIO.

[Tp52 "3nako3MminHi psau. O3Haka JleiOHina. AGCONMIOTHA 1 YMOBHA 301KHOCTI 3HAKO3MIHHUX
psaniB." (IeHHA)

3aranpHUN BUTJISA] 3HAKO3MIHHOTO YKciIoBOro psiay. O3naka JleiOHIna 1uisl 3HaKOMOYEPEKHUX
YUCIOBUX PAMIB. JloChiPKeHHsI 3HAKO3MIHHUX YHCIOBUX PAJIIB Ha aOCOJIOTHY Ta YMOBHY
301KHICTb.

[Ip53 "Crenenesi psau. Pagiyc 30ikHOCTI Ta iHTepBal 301KHOCTI CTENEHEBUX PSIIB.
Po3sknananus ¢yHKii B creneHesi psau." (IeHHA)

@DyHKIIOHAJIBHI PSAAM Ta BIACTHUBOCTI pIBHOMIpHO 301kHMX psaaiB. CteneHesi psaau. Paniyc ta
iHTepBan 301kHOCTI. Po3knananus ¢yHkIii B ctenenesi paau. Paau Teitnopa i MakiopeHa.




[1p54 "Psanu Teiimopa 1 Maknopena. 3acToCyBaHHs CTeTICHEBUX psiaiB. Habmmwkene oOuncieHHs
BU3HAYCHUX IHTETpaTiB." (IeHHA)

Habmmxene oGuncneHHs 3Ha4eHHs QyHKIT. 3aCTOCYBaHHS CTETIEHEBUX PsI/IiB 10 OOUMCIICHHS
BU3HAYCHHX IHTETPAIIB Ta PO3B'A3aHHS AU(EepeHIIaTbHIX PiBHAHB. 3aCTOCYBAaHHS CTEIICHEBUX
psniB. HabmmwkeHe 0OYMCIEHHS BU3HAYSHUX 1HTETPaIiB.

[Tp55 "Tpuronomerpuunuit psag Pyp’e. Koedinientu psagy @yp’e. 16.Po3knananss B psan
®Dyp’e 2-" (neHHa)

Tpuronomerpuanuii psn. 3aranbHuid BUTIAL pagy Oyp’e. Posknamanss B psag Oyp’e noBUTbHUX
GyHKITIH, TapHUX Ta HemapHUX (QYHKIINA. 3acTocyBaHHs psaiB Dyp'e 10 oOpaxoByBaHHS
YUCIOBUX psimiB. JloBU3HAUYCHHS (QYHKIIIT MapHUM Ta HeMapHUM YUHOM. OCOOIUBOCTI PO3KIaLY
B psan yp'e mapHUX 1 HemapHux (yHKIIH. 3acTocyBaHHs po3kinany QyHkiii B psag Oyp'e mo
00YHCIIeHb HECKIHYEHHUX YHCIOBUX CYM.

[Ip56 "KonTtpoasHa poboTa" (1eHHa)

Konrpossna poboTa 3a Temamu 6, 7.

A3 "Artecraris 3 moaynp" (1eHHA)

Artecraitist 3 MOIyJTb

Tema 8. ludepennianbHi piBHAHHS.

JIx33 "IudepentianbHi piBHAHHSA 1-ro nopsaaky." (1eHHa)

3anaudi, sIKi IpUBOAATH 10 nudepeHIiaabHux piBHsIHb. OCHOBHI o3HauyeHHA. 3agaya Komri.
Hudepenuianbui piBHAHHS [-To mopsAAKy: moJie HAmpsAMKiB, OCOOJHMBI PO3B'SA3KH
nudepeHnianbHuX piBHAHB. Tunu audepeHmianbHuX PiBHAHB MEPIIOTro MOPSIKY 1 criocodu ix
PO3B'SI3Ky: PIBHSHHS 3 BIIOKPEMITIOBAHUMH 3MiHHIUMH, OJJHOPIIHI AU epeHIiaibHi PiIBHSIHHS.

JIx34 "ludepenttianbHi piBHIHHS 2-TO MOPSAKY." (IeHHA)

JliniiiH1 onHOpPiAHI nudepeHuiadbHl PIBHSAHHA 2-TO 1 BUIIUX MOPAAKIB 31 CTaJIUMU
koedimientamu. JliniliHI HeonHOPIAHI TudepeHLianbHI PiBHAHHS 2-10 nopsaky. Teopema npo
CTPYKTYpY 3arajbHoro po3B's3Ky. JudepeHuianbHi piBHSAHHS 13 CHEL1aJbHOIO MPaBOIO
YaCTUHOIO.

JIx35 "JliniiHi oqHOPiAHI AU epeHIianbHi PIBHAHHSA 31 CTATMMHU KoedilieHTaMu." (IeHHA)

JIiniitHI ofHOpPIAHI AUdepeHLianbHl PiBHAHHS 31 CTadluMu KoediunieHTamMu. [IOHATTS mpo
XapaKTepUCTUYHE DPIBHAHHS JIHIHHOTO OAHOPIAHOTO AM(EpPEeHIiaJbHOTO PIBHSAHHSA 2-TO
HOPSZIKY 31 CTANMMHU Koe(ilieHTaMu.

JIx36 "IudepeniianbHi piBHAHHS 13 CHELIaIbHOIO MTPABOIO YAaCTHHOK." (I€HHA)

JudepenuianbHi piBHSIHHS 13 CHENiallbHOI MPABOK YAaCTHHOW. PO3B's3aHHSA JIHIHHUX
HEOIHOPIMHUX TU(depeHIiaTbHUX PIBHIHb METOJOM Bapialii 1oBUIbHOI cTanoi. Po3B's3anns
CHCTEM JIHIMHUX OAHOPITHUX AU(epeHIiaTbHIX PIBHIHD 1-T0 MOPAIKY METOJIOM ITiICTAHOBKH.
Cucremu JNiHIHHUX HEOTHOPIAHUX MUdEepeHIiaIbHUX PiBHAHB |-rO MOPAIKY 1 anropuT™M ix
PO3B'sI3aHHS




[Ip57 "Audepenuianbhi piBHAHHS 1-ro nopsanky. PIBHAHHS 3 BIJOKpEeMIIIOBAaHUMHU 3MIHHUMH."
(tenHa)

3aranbpHUNA 1 YaCTHHHMNA pO3B'sI3KH AuQepeHianbHuX piBHAHD | opsaky. Po3s's3anns 3anaqi
Komri. AnaniTuuHuil po3B's30K audepeHIialbHUX PiBHSAHB: 130KJIWHH, MOJIE HAIMpPSMKIB.
3aranbHUNA 1 YaCTHHHMNA pO3B'sI3KH AudepeHianbHuX piBHAHD | opsaky. Po3s's3anns 3anaqi
Komi. AHamiTuyHmiA po3B'a30K JU(epeHIiaTbHIX PIBHAHB: 130KJINHY, MTOJIE HAMTPSIMKIB.

[Tp58 "dudepenuianbHi piBHAHHA 1-ro mopsaky. JliHiiHI nudepenuianbHi piBHAHHA 1-TO
nopsiaky. PiBHsuHa beprymnni." (neHHa)
Po3B's3anHs HaiinpocTimux audepeHIlialbHUuX PiBHAHB: PIBHAHHS 3 BIJIOKPEMJICHUMH Ta

BIJJOKPEMIIOBAHUMH 3MIHHUMH, OJHOPIIHI AudepeHIiadbHl PIBHSIHHS, PIBHSIHHS B MOBHUX
nudepeniianax. PiBusanas bepaymmi.

[1p59 " TudepentianbHi piBHsSHHS 1-r0 opsaky. OnHOpiAHI piBHSIHHA." (1eHHA)
Hudepenuianpui piBHIHHA l-ro mopsaky. OnHopiaHi piBHsAHHS. Po3B's3aHHA JdiHIHHIX
TudepeHialbHUX PiBHAHHB |-ro nmopsjaky MeronoM bepHymii Ta MeTooM Bapialii 10BiIIBHOT
ctanoi. PiBusHHs BepHyti 1 anroput™ oro po3s'si3aHHS.

[Ip60 "JIudepenmianbHi piBHAHHS 2-TO TMOPSAAKY. PiBHAHHS, 10 JOMYCKAKOTh 3HWKCHHS
nopsiKy." (IeHHa)

Teopema mpo CTPYKTypy 3arajibHOro pO3B'S3KY JIHIHHUX OJHOPIIHUX AH(PEpEeHIIATbHUX
piBHsAHb Il mopsaky 31 ctanumu koediunieHtaMu. Po3B'si3aHHS JIIHIHHUX HEOJAHOPIAHUX
nudepeHuianbHUX piBHAHD Il mopsanky 31 ctanuMu KoedilieHTaMu 1 CHelialbHOI0 MPABOIO
yacTuHOW. Po3B'130k 3ama4i Komri

[Tp61 "JlinikHi audepeHianbHi piBHAHHA 2-T0 nopaaky. JliHiiHI oqHOPIAHI AUdepeHuiaabHi
PIBHSIHHS 31 cTanuMHu KoedinieHTamu." (IeHHa)

Jlinifini oxHOpiAHI nudepeHIiaabHl pIBHIHHSA 2-TO 1 BHIIUX MOPSAIKIB 31 CTaJUMHU
koedinieaTamu. JIiHiHHI HeoqHOPIAHI AHdepeHiaTbHI PIBHAHHS 2-T0 OpsAAKy. Teopema mpo
CTPYKTYPY 3arajlibHOTO po3B'sa3ky. JludepeHmianbHi piBHAHHS 13 CcHeIiaJbHOK MPaBOIO
YaCTUHOIO.

[Tp62 "IudepenuianbHi piBHAHHSA 13 CTIELIAIbLHOIO MPABOI0 YaCTUHO." (JIeHHA)

JliniitHi omHOpiAHI nudepeHuiadbHi PIBHSIHHS 2-TO 1 BUIIUX MOPAAKIB 31 CTaJIUMU
koedinientamu. JliHiiiHI HEOJHOPIAHI AUQepeHIiaabHl piBHAHHS 2-T0 mopsAaKy. Teopema mpo
CTPYKTYpY 3arajJibHOro po3B'a3ky. /ludepeHuianbHi piBHSAHHA 13 CHELialbHOIO MPABOIO
YaCTUHOIO.

[Tp63 "Cucremu nudepeHiiaTbHUX PiBHSAHD." (JICHHA)

HopMmanpHi cuctemu audepeHmialbHUX PIBHAHB 3 MOCTIMHUMHU KoedilieHTamMu. MeTton
MiJCTAHOBKH JUIS PO3B'SI3aHHS TaKUX CUCTEM

Tema 9. EnemenTu Teopii moJs.




JIk37 "OcHoBHI NOHATTS Teopii nojs. CKaJgpHI 1 BEKTOPHI MOJIsA. XapaKTePUCTUKHU CKaJISIPHOTO
noJisi. [loBepxHi 1 miHii piBHs. [oxinHa 32 HAaNPSIMKOM 1 TpafieHT." (IeHHa)

OcHoBHI OHATTS Teopii monst. CkanspHi 1 BeKTopHi nois. [loxigHa 3a HAIPSIMKOM 1 TpaJIi€HT.
[ToBepxHeBi iHTerpanu 1-ro Ta 2-ro pony.

JIx38 "BekropHe nosie. XapakTepUCTUKU BEKTOPHOIO NOJIs." (JIeHHA)

BekTopHe moJsie 1 Horo BeKTOpP-JNiHisA. XapaKTEPUCTHUKU BEKTOPHOTO TOJS: ITHBEPTEHINIS,
nupkyssisi, porop. @opmyna Crokca. BekToprae nose. XapakKTEpUCTHKHA BEKTOPHOTO TOJIS.
Tedist BeKTOpHOTO T0JIsA. JlUBEpreHIIis, ITUPKYIISIIIS.

JIk39 "Portop. ®opmyna Crokca." (1ieHHa)

Potop. ®opmyna Ctokca. Onepatop ["aminbToHa. BekTopHi qudepeHiiianbHi oneparii neporo
1 IpYroro mopsiIKiB.

JIxk40 "Turnu momis. ConeHoinanbHi, TOTEHITIANBHI 1 TapMOHIYHI TOJIA." (JIeHHA)

Tunu nonis. ConeHoianbHi, MOTEHI1aIbHI 1 TapMOHIYHI 110J1s. OCHOBHI O3HAYEHHS.

[Tp64 "XapakrepucTuku ckansgpHoro nosis. [ToxinHa 3a HanpsstMKOM 1 rpajiieHT." (1eHHa)

XapakTepucTHKH CKasipHOTO moiis. [ToxigHa 3a HampsMKoM i rpanieHT. BiactuBocti Ta
0COOIMBOCTI OOYHCIICHHS TOBEPXHEBUX IHTETPAIB TIEPIIOTO Ta APYTOro POy.

[Ip65 "BexTopHe nose. XapakTepuCTUKN BEKTOpHOTo noJisi. Teuiss BeKkTopHOro nojs." (aeHHa)

Bekrophe nose. XapakTepuCTUKHU BEKTOPHOTO NOJIs. Tediss BEKTOPHOTO TOJISL.

[Tp66 "JIuBepreHiis, MUPKYJIAIIS BEKTOPHOTO MmoJs." (1eHHa)

®opMynu 00UMCIIEHHS YUCIOBUX XapaKTEPUCTUK BEKTOPHOIO MoJjs. JIMBepreHis, TUPKyIIsIis
BEKTOPHOT'O MOJIS.

ITp67 "PoTop BexkTOpHOTO noJisL." (IeHHa)

[Totik, qUBEpreHuis 1 HUPKYJIALiS BEKTOPHOTo noist. Potop. 3B's130K Mk KpUBOJIIHIHHUMU Ta
MOBEPXHEBUMH 1HTETpaslaMH.

[Tp68 "Llupkyssiis BEKTOPHOTo mojis." (AeHHa)

OO6uucnenns nupkynsanii. Hupkynsamis BekTopHOro mosiss. OCHOBHI BIAaCTHUBOCTI Ta
XapaKTePUCTHKH.

[Tp69 "dopmyna Crokca. Onepartop ["aminbToHa." (JleHHA)

HudepeHnmianbHi onepaTopu mepmoro Ta apyrorro nopsakiB. @opmyna Ctokca. Oneparop
["aminbTOHA.

[Tp70 "Tumu momi. ConeHoiaNbHi, MOTEeHIIATbHI 1 TapMOHIYHI TOJs." (JIeHHA)

UucnoBi Ta BEKTOpHI XapakTepucTUkH moiB. Tumu noniB. ConeHoiganbHi, MOTEHIIANbHI 1
TFapMOHIYHI MOJIS.

Tema 10. Teopis iimoBipHOCTEI.




JIk41 "Teopemu mpo cymy Ta 100yTOK iiMoBipHOCTeH. [IoBHA HMOBIpHICTD." (IeHHA)

Bunanakosi moxii 1 ix kinacudikamis. OcCHOBHI o3HaueHHs. EnemenTn komOiHaTopuku. CroyKu
0e3 MoBTOpeHB 1 3 MOBTOpeHHAMHU. OCHOBHI TeopeMH Teopii HMOBIpHOCTEH: JM0IaBaHHS
HMOBIpHOCTEH CYMICHUX 1 HECYMICHHX MOJil, MHOXKEHHS 3aJIe)KHHUX 1 HE3aJIKHUX TMOJIIH,
YMOBHI IMOBIPHOCTI.

JIx42 "®opmyna baiteca. @opmyna bepnymni." (1eHHa)

MmoBipHicTs moBHOT rpymu noxiit. @opmy:a Baiieca. ®opmyna beprysi.

JIx43 "KnacuyHe i reOMETpHYHE O3HAYEHHS HMOBIPHOCTI." (IeHHA)

Crnonyku 3 MOBTOpeHHsIMU 1 6e3 moBTOpeHb. KinacuuHe Ta reoMeTpruHe 03HAUYCHHS HMOBIPHOCTI
BUMAAKOBOI moii. Po3B's3yBanHs 3a1a4

JIk44 "Ywucrosi XxapaKTepUCTUKH TUCKPETHUX 1 HEMEPEPBHUX BUMAAKOBUX BEIHMYMH." (JICHHA)

Buau BUMagKoBUX BEIMYMH. 3aKOH PO3IOIIY BUIIAJAKOBOI BEIMYUHU. JJUCKpETHI BUMAAKOBI
BEJIMYMHHU 1 1X YMCIIOBI XapakTepUCTUKU. HemepepBHI BUNAIKOB1 BEJIWYMUHU 1 iX YUCIIOBI
XapakTepucTuku. PiBHOMiIpHUM, OlHOMIanbHUN, reoMeTpudHuid 1 posnoxain Ilyacona
JUCKPETHUX BUMAJAKOBUX BEJIMYUH. PIBHOMIpHUI, MOKa3HUKOBUN 1 HOpMaJIbHUU PO3MOILIT
HEMepepBHUX BUMAaAKOBUX BeaudyuH. CepenHe BHOipKoBe 3HaueHHs. BubipkoBa aucnepcis.
Cepenne kBaspaTuuHe BiaxuiaeHHs. [lepeBipka CTATUCTUYHMX T1MOTES.

[Tp71 "Knacuune i reoMmeTpu4HEe O3HaYeHHsI HMOBIpHOCTI. Anredpa moxiid." (1eHHa)

Kiacuune 1 reoMeTpuyHe 03HAYCHHSI KMOBIPHOCTI. ANreOpa moiit.

[Ip72 "Anrebpa noniid." (neHHa)

Crionyku 3 MOBTOPEHHSMHU 1 6e3 moBTOpeHb. Kiiacu4yHe Ta reoMeTpuiHe 03HaAYSHHS HMOBIPHOCTI
BUNAIKOBOI moii. Po3B's3yBanHs 3a1au. Anredpa momii.

[Tp73 "dopmyna baiteca. Dopmyna beprysmm." (neHna)

HMoBipHICTh MOBHOI rpynu noAiil. Po3s'a3yBanHs 3a1a4y Ha ¢popMyTy MOBHOT HMOBIPHOCTI Ta
dbopmyny Baiieca.

[1p74 "YncnoBi XapaKTEepUCTUKH JUCKPETHHUX Ta HETIEPEPBHUX BUMAIKOBUX BEIMYHUH." (JICHHA)

HuckpertHi Bunaakosi Benuuunu (JIBB). InTerpansaa ¢yHkiis Ta minbHicTs po3noaity /IBB.
YucioBi XapakTepUCTUKU JUCKPETHUX BHUIAJKOBUX BEJIMYUH: MaTeMaTU4YHE CIIOJIBaHHS,
JCTIEpCisl Ta CePEeIHbOKBAIPATUYHE BIAXHMIICHHS.

[Tp75 "YucnoBi XxapaKTEepUCTHUKU HEMIEPEPBHUX BUIAKOBUX BEIUYMH." (I€HHA)

Henepepsni Bunankosi Bennunau (HBB). [arerpansaa ¢yHkis Ta minbHicTs po3noniazy HBB.
UncnoBi XapaKTepUCTUKU HETIEPEPBHUX BUIIAJIKOBUX BEJIMYWH: MAaTeMaTHYHE CIOIiBaHHS,
JCTIEPCis Ta cepeIHbOKBapaTHIHE BigxuiaeHHs. [ eHepanbHa Ta BUOIpKOBa CYKyHmHOCTI. Buan
BUTIAAKOBUX BeNWYMH. CTAaTHCTUYHI OIIHKYU MapaMeTpiB po3noairy. [lepeBipka cTaTHCTUIHHX
rinores




[Ip76 "KonTtpoasHa poboTa 3a Temamu 8, 9, 10." (neHHa)

Kontponbna pobora 3a remamu 8, 9, 10.

A4 "ArtecTaris 4 moxyne" (IeHHA)

Artecrartis 4 MOyJTb

9. CTparerisi BUKJIAJAHHS TA HABYAHHS

9.1 MeTtoau BUKIAOAHHS Ta HABYAHHSI
JlucuuriiHa rnepeadavyae HaBYaHHS Yepes:

MHI EnexrpoHHe HaB4aHHs

MH2 Jlek1iiine HaBYaHHS

MH3 [TpakTHKOOpiEHTOBaHE HABUYAHHS
MH4 IIpoexTHE HaBYUaHHS

[Tpu BUBYEHHI TpenMeTy ,,Buina MaTeMaTnka” BUKOPUCTOBYIOTHCS 3arajibHO JUIAKTHYHI METOJIH, a
TaKOX Ti, AKI po3poOJieH] B cniennpi9YHUX yMOBax BUKJIaJaHHS BUIOI MaTeMaTHKH. OCHOBOIO
0araTb0X 3 HUX € HAyKOBI METOAM: IHAYKIIis, AeAyKIlis, aHauoris Ta iH. Bka3zani metonu
BUKOPHCTOBYIOTHCS SIK 0€3MOCepeIHbO, TaK 1 Yepe3 1HII METOIU HaBuaHHs. Baxxinuee Micie npu
BUKJIQIAaHHI BUIIOT MAaTEMATHKH JIJIsl CTYJCHTIB YHIBEPCUTETY BIJIrpae METOJ IIJIECIPIMOBAHHUX
3a7a4, eBpUCTHYHUN MeTon. OTHUM i3 BaXKJIMBUX METOJIB HAaBUYaHHS BHIIOI MaTEMaTUKH €
QITOPUTMIYHUNA METO/I.

BuBuenHs aucuuriiau GopMye 31aTHOCTI 40 aOCTPAaKTHOTO MHUCICHHS, aHalli3y Ta CHHTE3Y,
3IATHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHHUX CUTYAIlisX; 3AaTHICTh JI0 TIOUIYKY, OOpOOJIeHHS Ta
aHajizy iHdopmMalii 3 pi3HHUX JDKEPE; HABUYKA BUKOPUCTAHHS 1HPOPMAIIHHUX 1 KOMYHIKAIlIHHIX
TEXHOJIOT1/; 3/1aTHICTh MPOBENCHHS JOCIIPKEHb Ha BIAMOBITHOMY PiBHI; 3/1aTHICTh I'€HEPYBaTH
HOB1 ijei (KpeaTHBHICTh) Ta NMpUUMATH OOTPYHTOBaHI pimeHHs. BoHa mae MOXIUBICTH
MaliOyTHROMY CII€LIaJIICTy OIIIHIOBATH MPaBWIIBHICTH 1 PalliOHAIBbHICTh PO3B’SI3yBaHHS CKIIATHUX
3aJa4 Ha BUPOOHUIITBI; (hOpMyBaTh Ta OOTPYHTOBYBATH TBEPKCHHS, IPUIMATH PIIlICHHS B YMOBaX
HEMOBHO1, HAJUIMIIIKOBOI, TOYHOI Ta WMOBIpHICHOI iH(pOpPMAIIil; KPUTHYHO OI[IHIOBATH 3100yTy
iHpopMamiro Ta il jKepesa, BUOKPEMJIOBAaTH TOJIOBHE, aHANI3yBaTH, POOMTH BHCHOBKH,
BUKOPHUCTOBYBAaTH OTpUMaHy iH(pOpMalilo Ha IpakTuii; OyJyBaTH 1 JOCHIIKYBaTH MPOCTIMIi
MaTeMaTHYHI MOJIEJIi peallbHUX MPOIIECIB 1 SBHII; 3aCTOCOBYBATH 3/100yTi 3HAHHS Y HAaBYAJIbHUX 1
KHUTTEBUX CUTYAIsIX Ta MPOoQeCiifHii AisTEHOCTI.

9.2 Buan HaBYaJILHOT JISUIBHOCTI

InnuBinyansHa pobora/ [HauBinyansHuit TpoeKT (po3po0iIeHHsT a00 CTBOPEHHS —
HaNpuKiIaJ, YaCTHHU OOJIaHAHHA, MPOAYKTY ab0 apXiTEeKTYpHHH MIPOEKTY,

HJI1 AV
A KOMIT IOTEPHOTO KOJAY, MYJIbTUMENIWHOI mpe3eHTalii, XyJ0XHBOTO YU
JTEpaTypHOTO TBOPY, BeO-caiTy, BiKi, Bieo00r, MoaKacT, OJOT TOMIO)
HJ12 [HTEpaKTUBHI JIEKIil
HJ3 BukoHaHHS 1HAMBITyaJbHUX PO3PAaXyHKOBO-aHATITHYHHUX 3aBIAaHb

HJ14 KoHcniekTyBaHHs




10. MeToam Ta KpuTepii OLiHIOBAHHSA

10.1. Kpurepii oliHIOBaHHS

Busunauenusa

YorupudaibHa
HaIlOHAJIbHA IIKaIa
OLIIHIOBAHHS

Peiitunrosa OanpHa
[IKaJia OIIHIOBAHHSA

BigMiHHE BUKOHAHHS JHUIIE 3 HE3HAYHOIO KIJIBKICTIO

5 (BigMiHHO) 90 <RD <100
IIOMUJIOK
Buine cepegHboro piBHS 3 KUJIbKOMa OMUJIIKaMU 4 (mobpe) 82 <RD < &9
3arajaom mpaBuiIbHAa poOOTa 3 MEBHOK KUILKICTIO
p p 4 (106pe) 74 <RD < 81
IIOMHJIOK
Hermorano, aje 31 3Ha4HOIO KUTBKICTIO HEJTOIIKIB 3 (3a/10BIJIBHO) 64 <RD <73
BukoHaHHS 3a10BOJIbHSIE MIHIMAJIBHUM KPUTEPISIM 3 (3a10BUIBHO) 60 <RD <63
Mosxi1Be MOBTOPHE CKIIaJaHHS 2 (He3a0BUIBHO) 35<RD <59
HeoOximHuil MOBTOPHHUHA KypC 3 HaABYAJIBHOI )
) p yp 2 (He3a0BUIBHO) 0<RD<34
IUCIATUIIHA
10.2 Meroau noToYyHOro POPMATUBHOTO OLIIHIOBAHHS
elJIaiH 3BopoTHHIA
XapaKTepucTHKA Hen . l,)
THKHI 3B AI30K
VYcHi Biamosiai
CTYICHTIB TiJ
M®O1 qac
.o IPAaKTHUYHHUX
OnuryBaHHs Ta OnutyBaHHsS NPOBOAUTHCS B YyCHIH Ta p
. . .o . IIpoTrsdarom | 3aHSTH,
YCHI KOMEHTapl1 nucbMoBiil Qopmi, aJg UpOBEedEHHS
. . BUBYCHHAI pe€3yiabTaTHn
BHUKJIaJ1a4da 3a OIMUTYBAHHS 34 1y4alOTbCs TECTOB1 MaTeplaiu 3 .
o . JUCHUITIIIIHA TCCTYBaHHA,
Uoro JAUCHUITIIIIHHA. .
npeacTaBieHi
pe3ynbTaTaMu PO3B'A3KH
3amad Ta
MpUKIagiB.
M®O2 Atecraniiiai
HomariHi . ) .| THXHI .
[IpononytoThCa 10 BUKOHAHHS 1HAUBIAYaJbHI Bukonamni
3aBIaHHS IS . . OpoOTATOM | . . .
. 3aBOaHHSA CTy}leHTaM 3 BIAIIOBIAHUX TEM lH):[I/IBII[yaHLHl
MEPEeBIPKH ] HEPIIOro Ta
. JUCIHATIIIHA 3aBJIaHHSA
TOTOBHOCTI 110 Apyroro
€K3aMeHiB CECMCCTpP1B




M®O3
Hanannsa
3BOPOTHOTO
3B’SI3KY PO
pe3yiabTaTH
NEePEBIPKU
BHUKOHAHHS
IHIUBIIyaTbHUX
3aBJaHb
3100yBaueM

PesynbpTaté mepeBipku 0OTOBOPIOIOTHCS ITif

gac KOHCYJIbTAITi i

IIpordarom
BUBUYECHHS
IHACIHUILIIHA

Pesynsraru
nepeBipkKu
3aBJaHb

M®0O4
HacranoBu
BUKJa/Ja4a B
nporeci
BUKOHAHHS
MPaKTUYHUX
3aBJaHb

3axig mpoBOAUTHCS MiJ Yac HPOBEACHHS

MPAKTUYHUX 3aHATH

IIporsarom
BAUBYECHHS
JUCLHUILIIHA

Bukonani
3aBIaHHA

10.3 Meroau miJICyMKOBOTO CYMaTHBHOTO OI[IHIOBAHHS

XapakTepucTHKA Hennaiin, TuzkHi | 3BOpoTHMIA 3B'A30K
CryneHtu
MCO1 Brinmi peCTaBIAIOTh
[TincymKoBwHiA Ha icriuT BUHOCSTBCA MaTepiaiy mepioro HeDLoro BiAmoOBiAi Ha
KOHTPOJIb: ceMecTpy. P NUTaHHS
ceMecTpy o
eK3aMEH CK3aMCHAI1MHOI'O
oinery
MCO2
3BIT 32 3 MeTOom 3akKpimJIeHHS MaTepialiB Bukxonani
pe3ynabTaTtaMu MUACIHTUTIHA MPOTIOHYIOTHCS 0 BUKOHAHHS | ATecTamifiHi | iHAMBiOAyanbHI
BHUKOHAHHS IHAWBIAyalbHI PO3PaxXyHKOBI poOOTH 3 | THXKHI pPO3paxyHKOBI
IPAKTHYHUX BIMOBITHOT TEMU poboTu
poOit
MCO3
ITorouni Bxkinni
KOHTPOJIbHI . . KOXHOTO .
KoHTponsHi poboTH 3a MaTepialaMu BukonaHi
pobotu : MOy s
) . JUCTIUTLITIHU. 3aBJaHHS
(mpoMiXHUN BUBYCHHS
MOJYJIbHUN JUCUIUTIITIHHA
KOHTPOJIb)
MCO4 . L
. . ) .. . | Binmosini Ha
OmiHroBaHHS OUiHIIOTECS Pe3yJbTATH KOHTPOJIO Mia | ATecTamiiHui HOCTaBCHI
MMUCHMOBHX 4ac aTeCTaliMHOTO THXHS THXJICHb
i NMUTAHHS
poOit

KonTposabHi 3axou:




MoK/IHMBICTE

MaxkcumanpHa | MiHiMansHa | mepeckiiaganHs
KUTBKICTh KUTBKICTB 3 METOIO
OaiiB OaiiB T IBUIIIEHHS
OIIHKHN
1 cemecTp 100 6anis
MCOL. [TizcyMKOBHI KOHTPOJIb: €K3aMeH 40
He .
40 nepenoayeHo Hi
MCO2. 3BiT 3a pe3yJbTaTaMi BUKOHAHHS MTPAKTHYHUX 30
pooiT
He .
2x15 30 nepenbadeHo Hi
MCO3. TloTouHi KOHTPOJBHI poOOTH (IPOMIKHUI 20
MOJIYJIbHUNA KOHTPOJIb)
He .
2x10 20 nepenoayeHo Hi
MCO4. OuiHioBaHHS MUCbMOBUX POOIT 10
‘o He :
Pobotu arecraniiinoro TxHs (2x5) 10 HepenGaseno Hi
2 cemecTp 100 6aniB
MCOL. IlincymMKOBUIT KOHTPOJIb: €K3aMEH 40
IcruT 3a MaTepianamu Apyroro ceMecT 40 e Hi
P ApYy py nepeoaueHo
MCO?2. 3BiT 3a pe3ynbTaTaMy BUKOHAHHS MPAKTUIHHX 30
pooiT
He .
2x15 30 nependayeHo Hi
MCO3. [loToyHi KOHTPOJBHI POOOTH (NMPOMIKHUN 20
MOJIYJIbHUN KOHTPOJIb)
He .
2x10 20 nepenoayeHo Hi
MCO4. OuiHroBaHHS MUCbMOBUX POOIT 10
He .
2x5 10 nependayeHo Hi

CTylleHT JOTyCKa€EThCs 0 ICTIUTY 32 YMOBH BUKOHAHHS 1HMBIAyalbHOTO 3aBAaHHS 1 BUKOHAHHS

KOHTP. 3aX0/liB Ta OTPUMaHHS MO3UTHUBHOI OIIIHKH 32 yCiMa 3aX0aMU MPOMIXKHOTO KOHTPOJIIO.

11. PecypcHe 3a0e3ne4eHHsI HABYAJIbHOI AMCUMILTIHA

11.1 3aco0u HaBYAHHS

3H1 I'padiuni 3acobu (MalOHKH, KpeclIeHHs, TeorpadiyHi KapTH, CXEMH, IIJIaKaTH
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.
Jluxoneea I'.B., Ilactupera K.IO. [ludepeHmianbai piBHIHHS: TPAIIOEMO
3 camocTiHOo : HaB4. moci6o. K.: HOVJI, 2018. 144 c. URL:
http://lib.sumdu.edu.ua/library/DocDescription?doc_1d=693638
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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