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 cneniaanpbHocTi G9
"[lpuknagHa mexaHika"

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.

s cnieniansHocTi G9 [pukinaana MmexaHika:

I1P1

Bubupatu ta 3acTOCOBYBATH JJIs PO3B’SI3aHHS 3a]ad MPUKIATHOI MEXaHIKH
MPHUIATHI MAaTeMAaTUIHI METOIH

7. PoJib HABYAIbHOI AMCUMILIIHN Y JOCATHEHHI IPOrPaMHMX KOMIIETEHTHOCTEH

[IporpamHi KOMITIETEHTHOCTI, (pOpMyBaHHS SKUX 3a0e3redye HaBUaIbHA JUCIUILIIHA:

Jls crieniansHOCTi G9 [pukiagna MexaHika:

3/1aTHICTh aHAJI3yBaTH, OL[IHIOBATH Ta 00’ €KTUBHO 1HTEPIIPETYBAaTH 1HPOPMALlilo,
poOUTH OOTPYHTOBAHI CYJ)KEHHS Ta BUPINIYBAaTH CKJIAAHI MPOOIEMH HIISAXOM

TIKl JIOTIYHOT'O0 OOTPYHTYBAHHS Ta MPUMHATTS PillIEeHb HA OCHOBI JI0Ka31B (KPUTHYHE
MUCJIEHHS])

I1IK2 3/1aTHICTh BUKOPUCTOBYBATH 1H(pOPMaLiliHI Ta KOMYHIKaLiiHI TEXHOJIOTI].

I1K3 31aTHICTH 10 a0CTPaKTHOTO MUCTICHHSI, aHATI3y Ta CHHTE3Y.

T1IK4 31aTHICTh MPOBOIUTH JOCTIIKEHHS Ha BiMOBITHOMY PiBHI.

8. Buau HaBYaJILHUX 3aHATH

Tema 1. Jliniiina aareopa.




JIkl "Cuctemu niHiHUX anredpaidyHuX piBHSIHb. BusHauHuku. OCHOBHI BJIACTHUBOCTI
BU3HAYHUKIB. OOUYNCIICHHS! BU3HAYHMKIB." (JIEHHA)

[TousaTTst cuctemu piBHSIHL. Bu3sHaunuku. OCHOBHI BIACTHBOCTI BU3HAYHUKIB Ta criocoOm ix
00YMCIIEHHS.

JIx2 "Po3B's13aHHA cUCTEM JIiHIHHUX anreOpaiyHux piBHsAHb. Popmynu Kpamepa." (1eHHa)

Po3B'si3aHHs cucTeM niHIHHUX anreOpaiunux piBHsAHb. Dopmynu Kpamepa.

JIx3 "Matpui. Oneparii Hag matpursamu. O6epHeHa MaTpuiis.” (eHHA)

OCHOBHI MOHATTS NPO MaTpHLi. Buau MaTpuib: KBajpaTHa, JiaroHaJIbHA, OJUHUYHA, HYJIbOBA,
CUMETpHYHA, KOCOCUMETpHYHA, TpaHCcIIoHOBaHa. JIiHiiiHI oneparii Haa MaTpULsIMU. MHOKEHHS
matpuik. Jii Hag mMaTpuisMu. MiHopu Ta anrebOpaiuni gonoBHeHHs. [loOynoBa obepHeHOl
matpulli. EnemeHTapHi nepeTBopeHHs MaTpHUIlb.

JIk4 "MaTtpudyHuii METO ] PO3B'sI3aHHS CHUCTEM JIIHIHHUX PIBHIHB (METOA 0OCpPHEHOT MaTPHIII).
Panr matpuri. Teopema Kponekepa-Kamemni." (nenna)

Matpuunuil crioci6 po3B'si3yBaHHA cUCTeM alredpaiyHux piBHsAHbL. PaHr matpuui, Horo
3HaxopkeHHs. Teopema Kponekepa-Kameni.

JIx5 "Meton 'ayca. OqHOpiHI cHCTEMU JIHIMHUX anreOpaidyHuX piBHAHb." (J€HHA)

CucteMu NHIHHUX anreOpaidyHuX PIBHSAHB 1 CIOCIO iX PO3B'A3KY METOJOM IOCIIiOBHOTO
BUKJIIOUEHHsI 3MiHHUX (MeTomoM ['ayca). Po3B'si3aHHsS cucTeM NiIHIHHHUX OJHOPIAHUX
anreOpaiyHUX PiBHSHb.

[Ip1 "O6uncnenns BuzHaunukiB. Meton Kpamepa." (nenna)

[ToHATTS BU3HAYHUKA 2-TO MOPSAIKY Ta Horo BracTUBOCTI. [IOHATTS BU3HAYHMKA 3-TO MOPSIKY
Ta METOAM Horo obuucienHs. MiHopu i anre6paiuni JjonoBHEHHs. BracTUBOCTI BU3HAYHMKIB
n-ro nopsaky. OGUuCIeHHs BU3HAYHUKIB 4-T0 BUIIUX MOPSAKIB METOIOM IMOHKEHHS MOPSAKY.

[Tp2 "Metox Kpamepa B po3B'si3yBaHHI CHCTEM JIIHIMHUX ajareOpaidHuX piBHIHB." (IeHHA)

Meron Kpamepa B po3B'si3yBaHHI CHCTEM JIIHIHHUX anreOpaidHuX piBHSIHB.

[Tp3 "Tloustrs matpui. Jii Hag matpursamu. O6epHena Matpuis.” (IeHHA)

Hii nan matpuisimu. JlogaBaHHS, MHOKEHHS MaTpuilb. MHOKEHHS MaTpUIlh Ha YuCcio. MiHopu
Ta anredpaivyHi JonoBHeHHs. O0epHeHa MaTpHULs.

[Tp4 "Matpuunuii crioci0 po3B'si3aHHS cUCTEM alnredpaiyHuX piBHAHB. Panr maTpuui." (1eHHa)

Panr matpumi. MeTou BCTAaHOBJIGHHS paHTy MaTpulli. MaTpuuHuil cioci® po3B's3aHHs CUCTEM
anreOpaiyHUX PiBHSIHb.

ITIpS "Meton I'ayca nnsg cucrteM niHIMHUX anre6paiuHux piBHSAHb. CHCTEMHU NiHIMHHX
OJTHOPITHUX anreOpaiuHuX piBHAHB." (I€HHA)

3actocyBanHs MeTody ['ayca mpu po3B's3yBaHHI CHCTEM JIIHIHHHUX anreOpaidHUX PiBHSHD.
CucTtemu JIIHIHHUX OJHOPITHUX AIreOpaidHuX PIBHSIHD.

Tema 2. BekTopHa aiareopa.




JIk6 "BekTopHi 1 ckanspHi BenuuuHu. JIiH1MHI omeparii Hax BekTopamu. [IpsiMokyTHa
JeKapToBa cuctema koopauHat. [ii Haa BekTopamu, 3alaHUMU CBOIMH KOoOpAnHaTaMu." (JIeHHa)

Bekropu: ocHOBHI 03HauYeHHs, JiHIIHI onepailii HaJ BeKTopamu. [Ipoekilis BeKTopa Ha BiCh.
Mopyie BekTOpa.

JIx7 "ba3uc BEKTOPHOT0 MPOCTOPY, PO3KIA] BEKTOpa 3a 6a3ucoM." (IeHHa)

[TonsaTTst 6a3ucy TpbOX BEKTOPIB. YMOBH ICHYBaHHS 0a3icy TPbOX BEKTOpiB. Po3kiamaHHs
BEKTOpa 3a 0a3MCOM.

JIx8 "CxanspHuii 0OyTOK BEKTOpiB. BiacTuBocTi cKansgpHOro 100yTKy." (1eHHa)

Ckansipauii 100yTOK BeKTOpiB. BracTuBocTi ckansgpHoro 1o0yTky. Bupas ckansgpHoro 1o0yTky
yepe3 KoopauHatu. ['eomeTpuuHe Ta (hi3MyHe 3aCTOCYBAaHHS CKAJSIPHOTO JJOOYTKY BEKTOPIB.

JIk9 "BexkTopHui M00YyTOK BEKTOpiB. BIAacTHBOCTI BEKTOPHOTO JTOOYTKY BEKTOpIB.
I'eomerpuunuii Ta QizuuHuid 3micT." (IeHHA)

BexTophuii 100yTOK BekTOpiB. D13WYHMIA Ta TEOMETPUUHHM 3MICT T0OYTKY BEKTOPIB.

JIx10 "Mimanuit 106yTOK BekTOpiB. BnacTuBocTi Mimanoro n100yTky. ['eomeTpuuHuii 3micTt
MIIIIaHoTo JOOYTKY." (IeHHA)

MimaHnuii 100yTOK BekTOpiB. BiacTuBOCTI MimaHoro mo0yTKy. 3aCTOCYBaHHS MIIIAaHOTO
OOy TKY.

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

JliniitHi omepanii Hax BekTopamu. IIpoekuis BekTopa Ha Bich. Po3kiaa BekTopa mo opram
KOOpJAMHATHUX oceil. Moaynb BekTopa. HanmpsiMHI KOCMHYCH BEKTOpa.

[Tp7 "ba3uc. Po3kinananus 3a 6a3ucom." (JieHHA)

Jlinitna koMOiHaIis, JiHIHHA 3aJIEXKHICTh 1 HE3aJIeXKHICTh BEKTOpiB. Po3kiiag BekTopa 3a
6azucom.

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

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

[Tp9 "BekTopHuit 100yTOK BEKTOPIB,BIACTUBOCTI Ta 3aCTOCYBaHHs." (I€HHA)

®dopMyra BEKTOPHOTO JOOYTKY JBOX BEKTOPiB. BekTopHUI 10OOYTOK BEKTOPIB, BIACTHBOCTI Ta
3aCTOCYBaHHS.

[Tp10 "Mimanuit 100yTOK TphOX BEKTOPIB." (IeHHA)

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

Tema 3. AHa/iTHYHA reoMeTpisl.




JIk11 "AnaniTuuyHa reomeTpis Ha 1uionuHl. CHCTeMU KOOpAWHAT Ha TiomuHi. [Ipsma Ha
IUTOUIMHI, i1 piBHAHHA. KyT M npsiMuMu." (IeHHA)

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.

JIk12 "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.

JIx13 "Tlonsipna cucrtema koopauHat. JIiHii B moJsipHii cucteMi KoopauHaT." (leHHa)

[TonsipHa cucrema koopauHat. [lepexin Mixk IPSIMOKYTHOIO Ta MOJIIPHOIO CUCTEMOIO KOOP/AUHAT.
JIinii B momnsipHii cuctemi koopauHat. [1oO6yaoBa JiHii B MONAPHiM cuCTeMi KOOpAUHAT.

JIk14 "AnamiTiuHa reoMeTpiss y mpocTopi. PiBHAHHS moBepxHi 1 JiHIi B mpocTopi. PiBHAHHS
TJIOMIMHU y TIpocTopi." (IeHHA)

PiBHsIHHS mOBepXHI 1 JiHIi B pocTopi. PIBHAHHSA IUIOUMHYU Yy npocTopi. B3aeMHe nmonoxxeHHs
TJIONIMH y mpocTopi. OCHOBHI 3aja4i.

JIx15 "IIpama ninis B mpoctopi. [Ipsima 1 mutomuHa B mpocTopi.” (JeHHa)

3agadi M0/10 BCTAHOBJICHHS PIBHSHHS NPsAMOi JIiHIT y ipoctopi. [Ipsima 1 mmoniuHa B IpoCcTopi.
B3aeMHe mosiosxeHHs..

JIk16 "TloepxHi apyroro nopsanky. Lluninapuuni nosepxHi. [loBepxni o0epranns. KoniuHi
nosepxHi. [{uninapuyna ta chepryHa cucTeMu KoopauHar." (JeHHa)

[ToBepxHi apyroro nopsaky. Llmningpuyni nosepxHi. [loBepxHi oOepranus. KoHiuHi moBepxHi.
Kanoni4yHi piBHSHHS NOBEPXOHB JApyroro mnopanky. Luninapuuna ta chepuuHa cucreMu
KOOP/JMHAT.

[Ip11 "Ipsima Ha TuToTMHI." (1eHHA)

Bunu piBHSHB NpsSIMOi Ha TUIOMIMHI. ¥ MOBU HapajesbHOCTI 1 NepIeHANKYIIpHOCTI mpsimux. Kyr
MDK JBOMA TIpsiMUMU. Po3B'si3yBaHHs 3a1ad.

[Tp12 "Kpusi apyroro nopsaky (eminc, rinepboina, napadomna)." (1eHHa)

Koo, eninc, rinep6ona i mapa6ona. Ix BnactusocTi, cioco6u o6y 108u. Po3s'a3yBanns 3a1a4.

[Ip13 "Kpusi apyroro nopsiaky. Jlinii, o 3ajaHi B MOJSIPHUX KOOpAMHATaX, MapaMeTpuyHo."
(menna)

[TonsipHa cucrema koopauHart. JIiHii, mo 3amani piBHIHHSAMHU B MOJSIPHUX KOOpAMHATAX Ta 3a
JOTIOMOTOI0 TlapaMmeTpa. 3amadi Ha moOymoBy. JIiHii, mo 3agaHi B MOJSIPHUX KOOPJAMHATAX,
napaMeTPUIHO.

[Tp14 "TInommua y npoctopi.”" (1eHHa)

[TnomuHa B mpocTopi, OCHOBHI PIBHSHHSA Ta 3a/1a4i. B3aeMHe T0JI0KEHHS TUTONTUH Y MPOCTOPI.




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

[TpsiMa B mpocTopi, OCHOBHI piBHAHHS Ta 3aadi. [IpsiMa Ta mionmHaa y mpocTopi.

[Ip16 "IToBepxHi npyroro nopsaky. KaHOHIUHI piBHSHHS MOBEPXOHb JIPYroro MOPSAKY.
[{uninapuyHa Ta chepuyHa CUCTEMHU KOOpAUHAT." (1IeHHa)

[ToOymoBa MOBEpXOHB APYTroTro MOPSAKY METOJIOM MapaneiabHuX mnepepisziB. [lodymosa Ti,
oOmexxeHux moBepxHsAMu. llunminapuuHa ta cpepuyHa CHCTEMH KOOpIAMHAT. PiBHAHHS
MOBEPXOHb B IMWJIIHAPUYHIA Ta CHEpUUHIN CHUCTEMaX KOOPJHWHAT.

Tema 4. OcuoBu anauizy. /Iudepenuiiine yucjieHHs.

JIk17 "®yukuii. [TocmigoBrocTi. 'panuns nocmigoBHocTi. 'panuns Gyakmii. O3HaueHH."
(nenna)

O3HaueHHs 1 cnocoOu 3aJaHHs QyHKIT ofHi€l 3MiHHOI. OCHOBH1 XapaKTEpUCTUKU Ta BUIU
¢byHkuil. Yucnosa nocaigoBHICTG 1 ii rpanHuns. ['panuns ¢yHKIIT B TOUIl, OJHOCTOPOHHI
rpaHulll, OCHOBHI TE€OPEMHU MNpPO TpaHHUUl MOCHITOBHOCTEH. Tunu HeBH3HAUEHOCTEH Ta
HaWOpocTim cnocoOu o04YMClIeHHs rpaHullb. HeckiHueHHO Masli 1 HECKIHYEHHO BeMKI (QYHKIII.
[TopiBHAHHS HECKIHUEHHO MaiuxX (QyHKIiN. 'paHuIsI MOHOTOHHO 0OMEXEHOI MOCIiJOBHOCTI,
YHCJIO €, HaTypasibHi JJorapuQmH.

JIk18 "OpmuoctoponHi rpanumi. Ilepma i apyra uynoBi rpanuni. HeckiHueHHo Maini i
HecKiHYeHHO Benuki ¢yHkii. Hemepepsuicts Gpynkuii. Po3pusu ¢pyHkmii Ta ix knacudikaris."
(menHa)

3acTocyBaHHS MEPHIOi i APyroi 4yJA0BOi TPaHHUIl 1O PO3KPUTTS HEBH3HAUYeHOCTEH. TepMiHu
"ynkiris HerepepBHa B ToUIll" Ta "Touka po3puBy (yHKIIi" AcuMnToTH Tpadika QyHKIII.
Knacudikaris Touok po3puBy ¢yHkKIlii. BimacTuBocTi QyHKIiH, HEMEpEepBHUX HA BiJIPI3Ky
(reopemu BeiiepmTpaca i bonbeiano-Korri).

JIk19 "O3HaueHHs NOX1JHOT, MEXaHIYHUN 1 FTEOMETPUYHUN 3MICT. PIBHSAHHS JOTUYHOI 1 HOpMaJTl
1o kpuBoi. Judepenuian ¢pyHkuii." (neHna)

[ToxigHa ¢yHKIT B To4ri. MexaHIYHUA Ta T€OMETPUYHUN 3MICT MOXiAHOT QYHKIIT B TOYIII.
PiBHSIHHS TOTUYHOT 1 HOpMaTi. 3aJIeKHICTh MIXK HETIEPEPBHICTIO 1 AU(epeHIIIHOBHICTIO.

JIk20 "Tabauus noxigaux. [IpaBuna gudepeniiroBanns. Jlorapubmiuae agudepeHIiiroBaHHS.
HudepenniroBanusa ckinagHoi ¢yHKIii, GyHKIIT 3a7aH0i HEsIBHO 1 mapaMeTpudHo. [ToxigHi Ta
nudepeHItiany BUIUX MOpsAaKiB." (1eHHA)

O3HavyeHHs MOXIMHOI, MEXaHIYHHUHN 1 TeoMeTpuIHUM 3MmicT. Tabnuis nmoxinaux. [IpaBuna
mudepenuiroBanHs. Jlorapudgmiune qudepenuiroBants. [1oxinHiI BUITUX MOPSAIKIB.

JIx21 "OcHoBHi Teopemu audepenuianbHoro yucinenus. [Ipasuno Jlomitans. Po3kpurra
HEBU3HAUEHOCTEH PI3HUX THIIIB MTPpH 00UYHCIICHHI TpaHuLlb." (IeHHA)

Teopemu ®@epma, Poss, Jlarpanxa, Komi. IIpaBuno Jlonitana. Po3kpurts HeBu3HaueHOCTEH
PI3HUX THIIB IIPU 00YMCICHHI T'PaHMIIb.




JIx22 "MonotonHicTh QyHKii. EkcTpemMyM yHkiii. OnmykiaicTs Ta yrHyTicTh QyHKIIT. Toukn
neperuHy. AcumnTotu KpuBoi. Jlociimkenns ¢yHkuii Ta modyaosa rpadika.” (neHHa)

Hocmimxenns GyHkuii Ha MOHOTOHHICTh. ExcTpemym ¢ynkmii. OnyKIIicTh Ta yrHYTICTb
¢ynkuii. Toukn neperuny. AcumnToT KpuBoi. JlocnimkenHs QpyHKIii Ta moOyoBa ii rpadika.

JIx23 "®dyukuii kinebkox 3MiHHUX (PK3). OcHoBHI noHsATTA. Obnacte Bu3HaueHHs. [ panuns i
HenepepBHicTs OK3. [oxigni 1 nudepentianu OK3. Yactunni noxigai OK3." (nenna)

Oynkii kimbkox 3MiHHUX (DPK3). OcHoBHI noHATTA. ['panurs i HenepepBHicTh @K3. TToxiaHi i
nudepennianu OK3. Yacturni noxigai ®K3. 3actocyBanHs moBHOTO audepeHIiaga 1o
HaOIMKEHUX OOYNCIIEHD.

JIxk24 "TloxinHa ¢yHKIIT KITBKOX 3MIHHHX, IO 3aJaHa HesBHO. [loxinHa ckiagHol QyHKITIT.
JloTH4Ha TIIONIMHA Ta HOpMAaJb 10 TIOBEpXHi." (IeHHA)

[Toximna ¢yHKIIT KITBKOX 3MIHHHX, 110 3ajaHa HesiBHO. [ToxinHa cknaanoi ¢yHkuii. JloTnyHa
TUTOIIMHA Ta HOPMAaJIh JI0 MIOBEPXHI.

JIk25 "Exctpemym ®K3. Haiibinpiie 1 HaiimMeHIe 3HaueHHs QyHKIT B 3aMKHEH1H o0iacTi."
(nenna)

JlokanpHuii Ta rnobanpHuil exctpemym ®K3. HeobxinHi Ta JOCcTaTHI YMOBM 1CHYBaHHS
ekctpemyMy. Haitbinbiie 1 HaliMeHIe 3HaueHHs (PYHKIIIT B 3aMKHEHI1# 001acTi.

JIx26 "KommekcHi yncna." (1eHHa)

KommnnekcHi uucna. Anrebpaiuna ¢gopma koMmmiekcHoro uucia. ['eomeTpuuna dopma
KOMIUIEKCHOTO yucna. [lii Hal KOMIUIEKCHUMH YHCIIaMHU.

[Ip17 "MocaimoBuocTi. @ynkirii. 'panutis nocmigoBHocTi. ['panuns QyHkiii." (1eHHa)

Oynkuii. O6macts Bu3HaueHHs GyHkuii. ['panuns GyHkiii. O6uncieHHs rpaHulb.

I[Ip18 "OpnocTopoHHi rpanumi. [lepma i apyra dymoBi rpanuii. JlocmiJkeHHs Ha
HernepepBHicTh. Touku po3puBy." (JIeHHA)
[lepma i apyra uynoBi rpanuini. HeckiHdeHHO Maji Ta HECKIHYEHHO BeJHKI (YHKIIII.

ExBiBanenTH1 3aMiHH, sIK criocid oOuncienns rpanuil ¢yHkiii. HemepepsHicTh QyHKIIT B TOYIII.
OpnHocroponHi rpanuui. Touku po3puBy rpadika GyHKIIT Ta iX KiIacudikaiis.

[1p19 "O3HaueHHs MOXigHOI, MEXaHIYHUH 1 reOMETPUYHHA 3MicT. PIBHSHHS TOTUYHOI 1 HOpMaITi
1o kpuBoi. Judepenmian ¢pyskuii." (1eHHa)

O3HavyeHHs MOXIAHOI, MEXaHIYHHI 1 TeOMeTpUYHUHN 3MicT. PiBHSIHHSA JOTHYHOI 1 HOpMai 10
KkpuBoi. Jludepenuian pyHkmii.

[Ip20 "JdudepenniroBanus ckiaaHoi ¢yHKUIl, QyHKLIT 3a7aHOI HESBHO 1 MapaMeTPUUHO.
[ToxigHi Ta qudepeHiany BUIIMX TOpSAKiB." (IeHHa)

[ToxigHa QyHKUi#, 3aJJaHUX HESBHO 1 mapameTrpuyHo. Jlorapudmiune audepeHunitoBaHHS.
HudepenniroBanns ckinaanoi QyHkiii, pyHkmii 3ananoi HessBHO 1 mapameTpuyHo. [ToxigHi Ta
nudepeHIiany BUIIKUX MOPAAKiB. 3acTocyBaHHsA nudepeHmiana QyHKii 10 HaOIMKEHUX
004HCIICHB.




[Ip21 "IIpaBuiio Jlomitans. Po3kpuTTs HeBU3HauUeHOCTeH " (1eHHA)

3acTocyBaHHS MOXiAHOI it oOumcieHHs rpaHunb. llpaBuno Jlomitans. Poskpurrs
HEBU3HAUYEHOCTEH PI3HUX THIIIB.

[1p22 "3actocyBaHHs MOXiAHOI 70 HociifkeHHs ¢yHKIii. Cxema mocaimkeHHs QyHKii."
(enHa)

MOHOTOHHICTh, €KCTpEMYM (YHKIIIi, TOUKH MEPETHHY, IHTEPBAIU OMYKJIOCTI 1 yTHYTOCTI.
Acumnrotu rpadika Qynkmii. 3acTocyBaHHs MOXiIHOT 10 AochimkeHHs QyHkmii. Cxema
JOCJTIDKEHHS (PYHKITI.

[Mp23 "dyukiii kibkox 3MiHEUX (DK3). [Mousarrs ®K3. Ob6nacts Bu3HaueHHs. ['panuns i
HenepepBHicTh PK3. [Noxiani i audepenniann O@K3. Yactunni noxinni ®K3." (nenna)

OyHKIIT KITPKOX 3MIHHUX: OCHOBHI NMOHATTS, TPaHULS 1 HENEpepBHICTh. YaCTUHHI MOXiAHI
nepuioro i BUnmx nopsakis. [opauit audepenuian GyHKIIT 1eKiIbKOX 3MIHHHX.

[Ip24 "TloBHuUi nudepeHmial i HOTo 3aCTOCyBaHHS 10 HaOImkeHUX oOuucieHb. [loximHa
byHKIi1, 3a1aH01 HesIBHO." (IeHHA)

AprymenTH ¢yHkii 6aratbox 3MiHHUX (PB3). YacTuHHI MOX1/1HI MEPILOTO 1 APYroro NOpsAKiB,
3MimaHi yacTuHHI noxiaHi. Teopema IlIBapua. IloBuuit nudepennian ®b3: reomeTpruuHUit
3MICT, PO3B'sI3yBaHHS pO3paxyHKOBUX 3a]1a4.

[Tp25 "Hocnimxenns ®K3 Ha nokanbHUil 1 rmodanbHuil ekcTpemyMm. Haiibinbiie 1 HalfiMeHie
3Ha4YeHHs (YHKII{ B 3aMKHEH1# o6sacTi." (1eHHa)

Hocmimkenus ®K3 Ha nokanbHUN 1 TII00ATBHUN €KCTPEMyM. AJITOPUTM PO3B'sI3aHHS 3a7a4 Ha
HaWO1IbIIIe 1 HAMEHIIIe 3HAaYeHHS (PYHKINHN TeK1TbKOX 3MIHHUX B 3aMKHYTiH 00J1acTi.

[Tp26 "KommuiekcHi uncia. Onepaiii 1o/1aBaHHS 1 MHOKEHHSI KOMIUIEKCHHUX 4ncen." (JIeHHa)

KommnekcHi uncna. Onepartiii 1o1aBaHHs 1 MHOKEHHSI KOMIUIEKCHHX udHcels. AnredpaiuHa
dbopMa KOMIJIEKCHOrO 4ucia. TpuroHomeTpuuHa ¢popma KOMIUIEKCHOTO 4ucia Ta il
3actocyBaHHA. [[il HaJ KOMIJIEKCHUMHU YHCIAMU Yy anreOpaidyHiii Ta reoMeTpudHild Gopmi.
[TiqHeceHHs 10 cTemneHs 1 J0OyBaHHS KOPEHSL.

Tema 5. InTerpasibHe YUCJIEHHS.

JIx27 "HeBu3HaueHuil iHTErpas, MOHATTS MEPBICHOT 1 HEBU3HAYEHOTO iHTerpana. HeBusHaueHmit
iHTerpasn i oro BiracTuBocTi. Tabnuus OCHOBHUX HEBM3HAUeHHUX iHTerpainiB. HaimpocTimti
npaBuia iHTerpyBaHHs." (JeHHA)

HeBu3HaueHuil iHTerpajia: O3HAa4y€HHS, BJIACTHUBOCTI, TAaOJULs OCHOBHMX HEBM3HAUYEHUX
iHTerpaniB. OCHOBHI METOAM 1HTErpyBaHHs: Oe3MocepeIHE IHTErPyBaHHs; BBEJCHHS i 3HAK
nudepeHiliana; 3aMiHd 3MiHHOT.

JIx28 "OcHOBHI MeToIM 1HTerpyBaHHA. |HTerpyBaHHs 3aMiHOIO 3MIHHO1 200 MiJCTAaHOBKOIO.
InTerpyBanHs yactuHaMu. [HTEerpyBaHHS ApoOOBO-pallioHaIbHUX QYHKUIN." (1eHHA)

[HTerpyBaHHs 3aMiHOIO 3MiHHOI 200 MiJICTaHOBKOIO. [HTErpyBaHHs YaCcTHHAMHU. [HTErpyBaHHS
IpoOOBO-paLliOHATTBHUX (PYHKIIIH.




JIk29 "InTerpyBaHHA HaWmpocTimux ApoOiB. IHTerpyBaHHS ippanioHaJbHUX (QYHKIIIH.
[HTerpyBaHHs TpUrOHOMETPUYHHUX (QYHKIIN." (JIeHHA)

[aTerpyBaHHs: BHpa3iB, MO MICTATh KBaJpaTHUH TPHUUYJIEH B 3HAMEHHUKY;
JIpoOOBO-palliOHATFHUX (PYHKIIIH; ippamioHaTbHIX Ta TPUTOHOMETPUIHHUX (PYHKIIIH.

JIx30 "BusnaueHuii iHTerpan. O3HaueHHs BU3HAYEHOI'O 1HTerpajia, HOro reoMeTpUYHHH 1
¢bi3nunuit 3MicT. OCHOBHI BIaCTUBOCTI BU3HaueHoro iHTerpaia. ®@opmyna HetoTona-JleiibHina."
(enHa)

Busnauenuii inTerpan. O3HaueHHs BU3HAYEHOTO 1HTETpasia, HOro reoMeTpUIHUM 1 Hi3uIHUi
3micT. OCHOBHI BJIaCTUBOCTI BU3Ha4YeHOTO iHTerpana. ®opmyna Herotona-JleioHina.

JIx31 "BuzHadeHuil iHTerpaj. 3aCTOCYBaHHS BH3HAYCHOTO IHTErpay 0 TEOMETPUIHHX 3a1a4."
(nenna)

3acTocyBaHHS BHM3HAYEHOTO IHTETpaldy N0 I'€OMETPUUYHHUX Ta (i3uyHUX 3anad. [leski
3aCTOCYBaHHsS BHU3HAYEHOrO iHTErpaja J0 3a/1ady reomerpii.

JIx32 "Busnauenuii interpan y ¢izuuHux 3anadax. HepmacHi inTerpanu." (1eHHa)

Busnauenuii inTerpan y ¢pisuunux 3agadax. HepnacHi iHTerpanu.

[Tp27 "Tabnuis OCHOBHHMX HEBH3HAaUeHHUX iHTerpaiiB. HaiimpocTimi npaBuia iHTerpyBaHHs"
(menHa)

O3HaueHHsS HEBHM3HAYEHOTO iHTerpasa. BmacTtuBocTi i TaOJWIS OCHOBHHUX IHTETpAJiB.
3HaXO/KEHHS MEepBiCHUX (QYHKINT NIIAXOM 0e3MocepeHhOr0 1HTETpyBaHHS; 3a JOMOMOTOI0
BBeICHHS (YHKIIIT M1 3HaK qudepeHItiaia.

[1p28 "[uTerpyBaHHs 3aMiHOIO 3MiHHOI a00 MiACTaHOBKOIO. [HTErpyBaHHs yacTUHAMU." (JIEHHA)

OCHOBHiI METOAM 1HTErpyBaHHsS BU3HAUEHUX IHTErpaiiB: TablW4YHE IHTErpyBaHHS, METOJ
MiJICTAHOBKHU, METOJ] iHTETpyBaHHS 4acTUHaMHU. J[poOoBo-panioHanbHi (yHKIT: NMpaBUIbHI 1
HenpaBWiIbHI Apoodu. Teopema nmpo po3kIiiaj] NpaBUIbHUX PallioHAIBHUX JPOOIB y CyMy MPOCTHX
npoOiB. MeToa HeBU3HAUEHUX KOE(DII[i€HTIB 1 METOJ YAaCTKOBHUX 3HauyeHb. [IpaBuibHUI Ta
HeTpaBWIbHUH parioHabHu 1pi0. [HTerpyBaHHs qpoOoBo-palioHaTIBLHUX (YHKIIIH.

[Ip29 "IHTerpyBaHHs HalmpocTimux napoOiB. [HTerpyBaHHsS ippallioHaJbHUX Ta
TPUTOHOMETPUYHUX (YHKIN." (1eHHA)

[nTerpyBanns npo6oBo-pamioHadbHUX QyHKLIH. [HTerpyBanHs HalnpocTimux apo0OiB. Buau
ippanioHansHux ¢yHKUiM. CriocoOu X parioHamizauii 1 npuiiomu iHTerpyBanns. [ligcTaHoBKu
YeOumiena, miacTaHoBKH Elinepa, 1HTerpyBaHHS 1ppallioHAIBHUX (PYHKIIIH.

[1p30 "dopmyna Hetorona-Jleitbnina. 3amiHa 3MiHHOI y BU3HAYEHOMY iHTerpaii." (1eHHa)

BusHnauenuii iHTerpai, sk rpaHuld IHTErpagbHOI cyMH. BrnactuBocTi. 'eomeTpuyHuii 3MicT.
®opmyna Herotona-JIeitoHina. OCHOBHI METOAM IHTErpyBaHHSA BHU3HAUEHHUX 1HTETpaliB:
Ta0JIMYHE IHTETPyBaHHS, METOJ MiJICTAHOBKU, METOJ iHTerpyBaHHs dacTuHamu. dopmyina
Herotona-JIeiiOHina. 3amMiHa 3MiHHOI y BU3HaY€HOMY 1HTErpai.




[Ip31 "I'eomeTpuyHe 3aCTOCYBaHHS BU3HAYEHOTO 1HTEerpana." (JeHHa)

BuxopucranHs BU3HaUE€HUX 1HTETpaiB A0 PO3B'SI3aHHS 3a]a4 3 JOBXKUHH JYTH, IUIOMI Qirypu,
00'eMy Tisla 06epTaHHs, IO MOBEPXHI Tija 00epTaHHS.

[Tp32 "®dizuyHe 3acTocyBaHHA BU3HAUYEHOTrOo iHTerpany. HesnacHi iHTerpanu." (ieHHa)

®di3uYHe 3aCTOCYBaHHS BU3HAYEHOTO 1HTEeTpay. HeBnacH1 iHTerpaau mepiioro Ta Ipyroro pomay.

Tema 6. Psaan.

JIk33 "Psam. [Tousarts psaxy. O3Haku 301KHOCTI psAiB." (IeHHA)

Psanu. Ionsatrs psay. Baactusocti psaais. Cyma psay. I'apmoniunuii psin. HeobxinHa o3Haka
30kHOCTI. [lepmia 1 npyra mopiBHsAIbHI 03Haku. O3HAKMU 301KHOCTI PSAIB 3 JOJATHUMH
yieHaMu. PaaukanbHa 1 iHTerpajgbHa o3Haku 301kHOCTI Komi. 3Hako3minHI psau. Yucnosa
MOCJIIIOBHICTh. YHUCIOBUH psi/i: O3HAUEHHS, BIACTUBOCTI. [10CIiIOBHICTE YaCTUHHUX CYM PSAY.
lapmoniunuit psaa. HeoOxigHa o3Haka 301KHOCTI 1 1OCTaTHSA O3HaKa PO301’KHOCTI YMCIOBUX
psaiB. 3aKOA0IaTHI YUCIIOB1 PSAJIA Ta OCOOTMBOCTI TOCTIIKEHHS 1X Ha 301KHICTb.

JIx34 "3nako3minHi psau. O3naka JleitOnima. Crenenesi psau." (1eHHA)

3nako3MiHHI psaau. O3Haka JleliOnina. AGCoOTHA 1 yMOBHA 301KHOCTI 3HAKO3MIHHUX PSIiB.
CreneneBi psaau. Pamgiyc 301KHOCTI Ta iHTepBall 301KHOCTI CTETIEHEBUX psAaiB. BiactuBocti
CTETICHEBHX PSIJIiB. 3arajJbHUI BUTIISA 3HAKO3MIHHOTO YHCIIOBOTO psxy. O3Haka JlelOHina amns
3HAKOTIOYEPEIKHUX UYHMCIOBHUX PANiB. JlOCHiJ)KEHHS] 3HAKO3MIHHMX YHCIOBUX PSIiB Ha
a0COJIIOTHY Ta YMOBHY 301KHICTb.

JIk35 "Po3knananns (GyHKIIN B CTENEHEB] psAau. 3aCTOCYBaHHS CTEIIEHEBUX pAIB." (1eHHA)

3aranbHUM BUTIIAN QyHKIIOHAIBHOTO psiny. O6macte 301kHOCTI. CreneneBuii psau. Teopema
AbGens. Po3knananns QyHkuiii B crenenesi psaau. Psau Teitnopa i Maknopena. 3acTocyBaHHs
CTETICHEBUX PSI/IIB 10 HAOIMKEHUX OOUNCIICHD.

JIk36 "Tpuronomerpuunuii psg Pyp’e." (1eHHA)

Tpuronomerpuunuit psn. 3aranbHuil BUNIsA psaay @yp’e. Pozkiaganus B psan @yp’e T0BUIBHUX
byHKLIH, TapHUX Ta HemapHuUX QyHKUIN. 3acTocyBaHHA psalniB DPyp'e 10 0OpaxoByBaHHS
YUCJIOBHUX PS/IIB.

[1p33 "Cyma psgy. Heobxinna o3naka 30ixkHOCTI. [lepia i gpyra nopiBHsAIbHI 03HAKHU." (I€HHA)

O3HavyeHHs 4nciaoBOro psay. CKiHU€HHa IpaHUIls MOCTiA0BHOCTI YaCTUHHUX CyM YJIEHIB psay
Ta JOCTIIPKEHHS YMCIOBUX PsAAIB Ha 301kHICTh. HeoOxiHa 03HaKa 301KHOCTI YMCIOBOTO PALY
Ta JAOCTaTHsS O3Haka po30ixkHocTi. ['apMoHiuHu#i psa. Psan reomerpuunoi mporpecii i
0COOIMBOCTI MOT0 JOCHTIJKEHHSI Ha 301KHICTh Ta PO30IXKHICTb.

[1p34 "O3naka JleitOnima. Ctenenesi psaau." (1eHHA)

3araJibHUN BUTJIS] 3HAKOJOJATHHOTO YUCIOBOTO psiail. JlocTaTHi 03HAaKU 301KHOCTI: O3HAKa
Hanambepa, panukaibHa Ta iHTerpaidbHa o3Haka Komi. OO4YuCIEeHHS CyMHU YJICHIB
3HAKOAOAATHIX YHMCIOBUX DPSiB i3 3amaHor0 TouyHicTIO. O3Haka JleiOHina. CteneHesi psau.




[Ip35 "CreneneBi psaau. Pamiyc 301HOCTI Ta 1HTepBaJl 301)KHOCTI CTENEHEBUX PSJIIB.
Posknagannst gyHkuild B cTeneHeBi psau" (IeHHA)

3aranbHUA BUTIISLA 3HAKO3MIHHOTO YHCIOBOTO psixy. DyHKIIIOHANBHI PSAIU Ta BIACTHBOCTI
piBHOMipHO 30ikHUX psaiB. CreneHesi psanu. Paniyc Ta inTepBan 30ikHOCTI. Po3knaganus
¢yHkuii B crenenesi psau. Psau Teiinopa i Maknopena.

[Tp36 "Tpuronomerpuunuii psn @yp’e. Koedimientu psagy Oyp’e." (neHHa)

Tpuronomerpuanuii psan. 3aranbHuid BUTIA pagy Dyp’e. Posknamganns B psag @yp’e moBUTbHUX
GyHKITIH, TapHUX Ta HemapHUX (QYHKIINA. 3acTocyBaHHs psaiB Pyp'e 10 oOpaxoByBaHHS
quciaoBuX psAniB. OcobmmMBoOCTI po3kiany B psia Dyp'e mapHux 1 HemapHUX (QyHKITIH.

Tema 7. KpaTHi Ta KpuBoJIiHiliHi iHTerpaJm.

JIx37 "KpatHi iHTeTpanu, o3HaueHH." (JIeHHA)

3amaui, 1[0 TPHUBOAATH N0 MOHATTA MOJABIMHOTO iHTerpana. O3HauYeHHS, BJIACTUBOCTI,
reoMeTpuyHuil Ta pizuyHuil 3mict. OOUKCIeHHs MOJBIMHUX 1HTETpaJiB B JE€KapTOBil Ta
MOJISIpHIN cucTeMax koopauHaT. KpaTHi iHTerpanu, o3HadeHHs. O3Ha4eHHS TMOJBIMHOTO
IHTerpajia Ta Horo reoMeTpuyHui 3micT. O3HaYeHHs NMOTpiiiHOTO iHTerpana. OOG4YuCIeHHS
MOJIBIMHOTO Ta MOTPIMHOIO 1HTETpaliB.

JIx38 "KpuBominiiiai interpanu. KpupomniniiiHi iHTerpanu 1-ro ta 2-ro poay. O3HayeHHS.
OO6uucnenHs." (ieHHA)

Kpusominiiini iHTerpanu. KpuBominiiHi iHTerpanu 1-ro ta 2-ro poay. O3HaueHHs. OOUnCICHHS.
KpuBosiHiliHI iHTETpaIH: 3aCTOCYBaHHS 70 PO3B'sI3aHHS 3a/1a4.

[1p37 "ObuncnenHs nMoABIKHOTO 1HTErpasia." (1IeHHa)

[ToxBiitHMI 1HTETpAN TP PO3B'sI3yBaHHI 33]]a4 3 TEOMETPii: 00YHCIEHHS 10T 001acTi, 00'eMiB
TLJI, TUTOI] MOBEPXHIi. 3aCTOCYBaHHS MOABIMHUX 1HTErpaTiB 10 OOYHCIECHHS MacH OJHOPITHOI
MIOBEPXHI, KOOPJMHAT IIEHTPY Mac TUI i MOMEHTIB iX iHepIii.

[Tp38 "OOuncneHHs MoABIMHOTO IHTETpalia B MOISAPHIN CUCTEMi KoopauHaT." (JIeHHa)

Oznauenns. BnactuBocti. OGuucIeHHS! HTOBTOPHUX 1HTErpaiiB. Po3cTaHOBKa MEX IHTEIpyBaHHS
Ta 00YHMCIIEHHS MOJBIMHOTO 1HTErpajia B JE€KapTOBIM Ta MOJSPHIM cuUcTeMax KOOpIUHAT.
OO6uucieHHs MOABIMHOTO 1HTErpaja B MOJSIPHIA CUCTEM1 KOOPIUHAT.

[Tp39 "OO6uucnaeHHs MOTPIMHOTO 1HTETpalia B ACKapTOBii CUCTeMi KOOpauHAaT." (JIeHHa)

O3HaueHHs notpiitHoro inTerpana. Bnactusocti. [lekaprosa (ACK), uuninapuyna (L{CK) ta
chepuuna cucrema xkoopauHaT (CCK). OcobnuBocTi 0OUYMCIeHHS MOTPIHHUX IHTErpaliB B
pi3HUX cucTeMax KoopauHaT. OOuUMCIIeHHS MOTPIMHOTO iHTerpaja B JEeKapTOBiMl cucTeMi
KOOp/MHAT.




[1p40 "OOuucieHHs NOTpiMHOrO 1HTErpaja B HUIIHAPUYHIA Ta chepuyHiil cucTemax
KoOopauHat." (JIeHHa)

[ToTpiiiHuii iHTErpas: O3HAYCHHS, BIACTHUBOCTI. [IpaBMibHA 00JAaCTh IHTETpPYyBaHHS.
Po3cranoBKka MeX IHTErpyBaHHS Ta OOYMCICHHS MOTPIHHOrO iHTEerpasia B AEKapTOBil cucTeMI
KoopauHaT. OGUHCIECHHS OTP. IHTErpasia B IIIHAPUYHIA Ta CPeprudHiii CUCTEMax KOOpIUHAT.
PoscranoBka Mex iHTeTpyBaHHS Ta OOYMCIEHHS MOTPIMHMUX iHTerpamiB B nuiinapuyHiid CK.
Po3cTaHoBka Mex iHTErpyBaHHS Ta OOYHMCIIEHHS MOTpiIHHUX iHTerpaiiB B cepuuniii CK.
3acTocyBaHHs IOTPIMHOTO iHTErpajia 10 PO3B'S3yBaHHS 3a7a4 3 TEOMETPii: OOYMCICHHS TIIOM]
miockux ¢iryp ta obumcineHHs o6'emiB Tin. [loTpiliHuil iHTErpan npu OOYMCICHHI Macu
HEOJTHOPITHOTO Tijla, KOOPJIWHAT IIEHTPa Mac Tijla Ta MOMEHTY 1HEpIIii.

[Tp41 "OGuucnenHs: KpUBOMIHIKHUX 1HTErpaiiB 1-ro poay." (1eHHa)

OOuucneHHs KpUBOMIHIWHKUX 1HTETpaiiB 1-ro poay. 3acTOCyBaHHS KPUBOJIIHIMHOTO 1HTETpAIy
1-ro poxy 10 po3B'sI3aHHA 33124 3 TEOMETPIT 1 Pi3HUKH.

[1p42 "3actocyBaHHs KpUBOJIiHIHHOTO iHTErpaiy 1-ro pony." (neHHA)

3acTocyBaHHs KPUBOJIHIMHOTO iHTErpaiy 1-ro poay B 3a1adax (i3uku.

[1p43 "Ob6uncnenHs KpUBOJIHIMHUX IHTETpaliB 2-T0 poay." (1eHHa)

KpuBomniniiinuii iHTerpan 2-ro poay. O3HaueHHs, BIaCTUBOCTI, CIOCOOM 00YMCIEeHHs. 3B’ A30K
MIK KpUBOJIHIMHUMU 1HTerpanamu 1-ro i 2-ro poay. ®opmyna ['piHa. YMOBH He3aaekKHOCTI
KPHUBOJIIHIHOrO 1HTErpaja mo KOOpJAMHATax BiJl HANpsAMKY iHTerpyBaHHs. OOuMCIeHHS
KPUBOJIIHIMHUX IHTErpajiB 2-ro poAay.

[Tp44 "3actocyBaHHS KpUBOJIIHIHHOTO iHTErpaity 2-ro poay." (1eHHa)

3acToCyBaHHS KPUBOIHIHHOTO 1HTETpay 2-T0 poay 10 GI3UYHHUX 3a/1a4.

Tema 8. ludepenuianbHi piBHAHHS.

JIk39 "JIudepenmianbHi piBHIHHA 1-ro mopsaaky. JudepeHuiaapHi piBHIHHS 2-TO TOPSIIKY.
PiBHSIHHS, 10 TOMYCKAIOTh 3HWKEHHS MOPSIKY." (ICHHA)

3anaui, sIK1 IPUBOJATH 10 qudepeHialbHuX piBHSIHb. OCHOBHI 03HadYeHHs. 3aaada Komri. Tunun
nudepeHIiaJbHUX PIBHSAHB MEPIIOTO HMOPSAAKY 1 cmocoOu iX po3B'A3KYy: PIBHSIHHS 3
BIJIOKPEMIIIOBAHUMH 3MIHHUMHU, OAHOP1AHI AudepeHianbHl piBHIHHS, JiHINHI AudepeHuiaabHi
piBHsSIHHS, piBHSHHS bepnymni. dudepenuianbHi piBHAHHA 2-r0 NOPSAAKY. PiBHSHHS, 110
JIOTTYCKalOTh 3HMKEHHS OPSAIKY .

JIx40 "TudepenuianbHi piBHAHHS 2-T0 opsaaKy. JIiHiiHI ogHOpiaHI AudepeHianbHi piBHIHHS
JIPYTOro MOpPSAIKY 31 cranumu koedinientamu. JudepeHmianbHi piBHIHHS 13 CHEIIaAIbHOIO
npaBoo YacTHHOI. CucreMu nudepeHIiaTbHIX PiBHAHD." (IeHHA)

JIiHiiHI oHOPI/IHI AU(EpeHLialbHI PIBHAHHS JPYroro MOopsJKy 31 CTAIMMH KoedilieHTaMH.
JudepenuianbHi piBHSIHHS 13 CHELiaJbHOIO MPaBO0 YacTHHOW0. CuctemMu nudepeHiaaIbHuX
PIiBHSIHB.




[1p45 "qudepenuianbhi piBHSIHHSA 1-ro nopsiaky. PiBHSHHS 3 BIIOKpEMIIIOBAaHUMHU 3MIHHUMU.
OpnHopiaHi piBHSAHHSA." (I€HHA)

Hudepennianbai piBHAHHS 1-ro mopsaky. PiBHSHHS 3 BiJOKpEeMJIIOBAHHUMHU 3MiHHUMH.
3aranbHUN 1 YaCTHHHHUNA pO3B'sI3KH AuQepeHianbHuX piBHAHD | opsaky. Po3s's3anns 3anaqi
Komri. OcHoBHI Buau AuepeHIiaIbHUX PiBHSIHB MEPIIOTO MOPSAIKY 3 BIJIOKPEMICHHUMHU
3MIHHHMH, METOJH iX po3B’si3yBaHHs. [ludepeHmianbHi piBHIHHS MEPIIOTO MOPSIKY, IO
3BOJATHCS 10 PIBHSHB 3 BIIOKPEMJICHUMH 3MIHHUMH, METOAH iX po3B’si3yBaHHA. OQHOpPIIHI
¢yukuii. OgHOPIHI PIBHSHHS MEPIIOTO MOPSIKY, 3araIbHUI BUTIIA Ta METOIH PO3B’I3yBaHHS.
JudepeHmianbHi piBHSIHHS MEPIIOTO MOPSAKY, IO 3BOASTHCS JO OJHOPITHHUX, METOJIH iX
PO3B’sI3yBaHHS.

[Tp46 "dudepenuianbHi piBHAHHA 1-ro mopsaky. JliHiiHI nudepenuianbHi piBHAHHA 1-TO
nopsiaky. PiBHsuHa beprynni." (neHHa)

Jliniiiai gqudepeHmianbHi PIBHSIHHS MEPIIOTO MOPSAAKY, OCHOBHI O3HaueHHsA. Mertoau
pPO3B’s3yBaHHS: METOJ Bapiamii goBiabpHOI cTamoi (Meton Jlarpanxka), MeTo] JOBITBHUX
byskuii (meton bepnymri). BaactuBocTi po3B’s3Ky JiHIHHUX AudepeHIialbHUX PiBHSIHD.
PiBHSIHHSA, 1110 3BOASTHCS A0 JiHIHHUX. PiBHSHHS bepHyi.

[Tp47 "dudepeniianbai piBHIHHS 2-T0 MOPAAKY. PiBHSHHS, IO JONYCKAalOTh 3HMKCHHS
nopsaky. JudepenniansHe piBHIHHS, SKiI HE MICTATH IIyKaHOT QPyHKIIT y." (1eHHA)
HudepenuianbHi piBHAHHS 2-r0 TMOPAAKY. PiBHSHHS, 110 TONMYCKalOTh 3HMKEHHS TOPSJIKY.
Hudepenuianbue piBHsAHHA BUrnany y"= f (x). Judepenuianbae piBHSHHS, sIKI HE MICTATH
HIyKaHoi (QyHKIIT y.

[Mp48 "JIudepenmianbHi piBHAHHS 2-TO MOPSAKY. PiBHAHHS, 110 JOMYCKAKOTh 3HWKCHHS
nopsiaky. {udepeniianpue piBHAHHS, SKI HE MICTATh HE3aJI€KHOI 3MIHHOT X." (JIeHHA)

JudepenuianbHi piBHAHHS 2-TO NOPAAKY. PIBHSIHHS, 110 JONYCKAalOTh 3HMKEHHS MOPSAKY.
JudepeHnuianbHe piBHSIHHS, K1 HE MICTATh HE3aJ€KHOT 3MIHHOI X. 3agada Kori.

[1p49 "JliniitHi oxHOpPiAHI AH(epeHIiadbHl PIBHAHHA APYTOTO MOPSAJAKY 31 CTaIUMU
KoediieHTamu" (JIeHHA)

JliniiiHi ogHOpPiaHI MudepeHITiaabHl PIBHIHHS IPYTroro MOPSIAKY 31 CTaaTuMH KoedilieHTaMH.
XapaKkTepuCcTUYHE PIBHSHHS. 3arajibHi pO3B'sI3KH.

[Ip50 "JliniliH1 HeonHOPiAHI AudepeHLiadbHl PIBHSAHHSA APYroro MOPSAKY 31 CTaluMHU
Koe(ILIeHTaMH 1 CHEIlaIbHOTO BUAY MPaBOI0 YaCTHUHONO." (JIeHHA)

JIiniiHiI HeoMHOPIAHI MU epeHLianbHl PIBHAHHS APYTOro MOPAIKY 31 CTaTUMH Koe(illieHTaMH 1
CHEiaJIbHOTO BULY MPABOIO YaCTUHOIO.

[Ip51 "JlinikHiI HeomHOPiAHI nUdepeHIiaabHi PIBHSIHHSA APYTroTro MOPSAAKY 31 CTaIMMH
koe(dimieHTaMu 1 crerialbHOr0 BUAY IPaBOK YaCTHHOK." (JIEHHA)

JliniitH1 HeoIHOPIIHI TudepeHIiaNbHI PIBHSIHHS APYTrOro MOPSAIKY 31 CTaTUMU Koe(ilieHTaMu 1
CHEIIaIbHOTO BUAY IIPABOIO YACTHHOIO.

[1p52 "Cucremu nudepeHiialbHUX piBHAHD." (J1eHHA)

Cucremu audepeHuiaabHUX piBHAHb. MeTO ] BUKIIIOUESHHS.




Tema 9. EnemenTn Teopii moJs.

JIk41 "OcHOBHI NOHATTS BeKTOpHOro aHanizy. [lonarrs nons. Ckanspae noze. [ToxigHa 3a
HanpsMKoM, rpajnieHT. Bektopne mose . Onepatop ['aMinbTOHa Ta HOro 3acTOCYBaHHS.
JuBepreniis BekTopHoro noss. IloBepxHeBi iHTerpanu. [ToTik BekTopHOro noss." (1eHHa)

[Tonsarts mosst. Cransipue mose. [ToxigHa 3a HanpsMkoM, rpagieHT. Bekropue mone. Oneparop
I'aminbTOHa Ta Horo 3acTocyBaHHs. [loBepXHEB1 IHTErpai: OCHOBHI IMOHATTS Ta OOYHUCIICHHS.
[Torik BekTOpHOTO MOJISA. [IOHATTS MOTOKY BEKTOPHOTO MOJIs uyepe3 moBepxHo. Dopmyna
I"ayca-OcTporpaacbkoro.

JIx42 "XapaKTepuCTHUKU BEKTOPHOTO mouist. Potop BekTopHOTO MOJs. LIUpKyIAIis BEKTOPHOTO
notist. @opmyna Crokca. Tunu monis." (1eHHa)

Potop BektopHoro nois. Lupkynsuis BekroprHoro noss. @opmyna Crokca. Popmyna ['puna.
Tunu nomis.

[1p53 "JlokanbHi XapaKTepUCTUKH CKasipHOro Tojs. [loximHa 3a HampsMKoOM, Tpaji€HT."
(nenna)

JlokanpH1 XapaKTEPUCTHKU CKaIApHOTO ToJis. [ToxigHa 3a HAampsIMKOM, TPaJII€HT.

[1p54 "BekTopHe mose i oro BeKTOpHI JiiHii. XapaKkTepUCTUKU BEeKTOpHOTrO moiisi. [ToBepxHeBi
iHTerpanu." (IeHHa)

BexTopHae mosie 1 #ioro BekTopHi JdiHii. JluBepreHmiss BekTopHOoro mojis. OOuucieHHs
JUBEPreHIlil BEKTOPHOTO TMOJsl B JEKapTOBiH cucTeMi KoopauHat. [loBepXHEBI 1HTErpa.
OOuuceHHsI TOBEPXHEBOTO 1HTETpaa.

ITp55 "IoTik BeKTOpHOTO MOJs." (JIeHHa)

[Totik BekTopHOTO 10Js1. OGUUCIIEHHS MTOTOKY BEKTOPHOTO 1Mouist. Di3UUHU 3MICT OTOKY.

[Tp56 "IloTik yepe3 3aMKHEHY MOBEPXHIO." (JIeHHa)

[ToTik uepe3 3amkHeHy noBepxHIO. Dopmyna ["ayca-OcTporpaachKoro.

[Ip57 "XapakTepuCTUKH BEKTOPHOTO 1oJist. PoTop BekTopHOTO 1MOJs. LIMpKyIsiisi BEKTOPHOTO
noJist." (IeHHa)

XapaKkTepUCTUKU BEKTOPHOTo 1nosist. Potop BekTopHOro nosst. Llupkynsiis BEKTOPHOTO HOJ.

[1p58 "Potop BektopHOTO MoJist. [{upkymsiiist BektopHoro nosist. @opmyna Ctokca." (1eHHA)

Potop BexTopHOTO MO, Di3ruHU 3MiCT poTopa BeKTopHOTO mmosist. @opmyna Ctokca.

[1p59 "dopmyna ['pina. Onepartop "aminbToHa." (IeHHA)

®opmyna ['pina. Oneparop ["aminbroHa.

[Ip60 "Tunu momis. IloreHnuianbHe BekTOopHe mosie. CoyieHOIZaNbHE BEKTOPHE IIOJIE.
["apmomniitHe BekTOpHE ToJe." (JIeHHA)

HOTCHL{iaHBHC BCKTOPHC ITOJIC. COHCHOI,Z[&JIBHC BCKTOPHC ITOJIC. FapMOHiﬁHe BCKTOPHC ITOJIC.

Tema 10. Teopis iiMmoBipHOCTEI Ta eJIeMEHTH MAaTEeMATHYHOI CTATHCTUKH.




JIx43 "Bunaakosi noaii. OCHOBHI HOHSTTS Te€opii KMOBIpHOCTEH Ta KoMOiHATOpUKH. OCHOBHI
TeopeMu Teopii iiMoBipHOcTel. [locainoBHOCTI BUNpoOyBaHb" (eHHA)

Bumnankosi moxii. Enementn kom6inaropuku. [Ipoctip enementapaux nofiid. Bunaakosi momii
Ta omepauii Hax HuMH. MmoBipHocTi momiit. OcHOBHI Teopemm Teopii #iMoBipHOCTEI.
[TocnimoBHOCTI BUTIPOOYBaHb. DopMysii TOBHOI HMOBIpHOCTI Ta baiieca. [TocminoBHI He3aIekKHI
BunpoOyBanHs. I pannyni Teopemu hopmynu bepryuri.

JIk44 "Bunankosi BeanunHU. Buan BUMagKOBUX BEIWYHH Ta croco0OM 1X 3amaHusa. Yuciaosi
XapaKTepUCTUKU BUIMAJAKOBUX BeMWYWH. OCHOBHI 3aKOHU PO3MOALTY BHIAAKOBUX BEJIUYHUH."
(enHa)

BunankoBi BenmuunHU. Buau BUMTaIKOBHX BEJWUYHMH Ta CIIOCOOM iX 3ajaHHs. JIMCKpeTHI Ta
HENepepBHI BUIAJAKOBI BeNHWYMHU. UHMCIOBI XapaKTEPUCTHKU BUIAJKOBUX BEIHMYWH.
Marematuune criogiBanHs. Jucnepcis. CepenHe kBaapaTudHe BiaxuieHHS Ta iH. OCHOBHI
3aKOHHU PO3IMOJTY BUNAJKOBHX BEITHUYNH.

JIx45 "EnemMeHTH MaTeMaTU4YHOI CTaTUCTHKU. BubipkoBuii meton. I'enepanbHa Ta BHOipKoBa
CYKymHOCTI." (IeHHa)

EnemenTn MatemaTnuHoOi cTaTUCTUKHU. BubipkoBuii Meroa. IlepeBipka cTaTUCTUUHUX TIMOTES.
['enepanbHa Ta BHOiIpKOBa cykynHocTi. CTaTUCTUYHMIA po3noin BuOipku. EMnipuuna ¢yHKIisS
posnoainy. IlomiroH i ricrorpama. TOYKOBi OIIIHKM HEB1JIOMUX MapaMeTpPiB PO3MOALIIB.

[Ip61 "Enementn xoMmOiHaTopuku. Po3mimieHHs, nepecTaHoBKU, KoMmOiHamii. Knacuune i
reOMETpUYHE O3HaUeHHs WMOBIpHOCTI. AnreOpa moaii." (neHHa)

Enementu komOiHaTopuku. Po3mimienHs, nepectaHoBKU, koMOiHalii. Kinacuune 1 reomeTpuyuHe
Oo3HaueHHs WMoBipHOCTI. [IpocTip enemenTapuux noaii. Bunagkosi nmoaii Ta omepanii HajJ
HUMHU. AnreOpa moii.

[Tp62 "TIpocTip enemeHTapHUX MOAIN. AnreOpa moaii." (1eHHa)

[IpocTip enemenTapHux nojiil. Conyku 3 MOBTOpPEHHsSIMU 1 6e3 moBTOpeHb. Kinacuune Ta
reoMeTpryYHe 03HAYCHHsI IMOBIPHOCTI BUMaAKOBOI 1moaii. Po3B's3yBanHs 3amay. Anrebpa moii.
Teopema gomaBaHHS Jisi HecyMmicHUX mofiil. Teopema momaBaHHS AJisl CyMICHHUX MOJIH.
Teopemu MHOKEHHSI HMOBIPHOCTEH.

[Tp63 "dopmynu noBHOI iiMOBIpHOCTI Ta baiieca" (nenHa)

HmoBipHiCTh IOBHOI Tpynu nofii. Po3B's3yBanHs 3a1a4 Ha popMyly TOBHOI IMOBIpHOCTI Ta
dbopmyiny Baiieca.

[Ip64 "IlocnimoBHi He3anexHi BunpoOyBaHHsA. Dopmyna bepuynmi. I'panudni Teopemu
dbopmynu bepuymni" (neHHa)

[TocninoBHi He3anexHi BunpoOyBaHHsA. Popmyna bepuymni. ['pannyni Teopemu hopmynu
bepnymnni. ®opmyna Ilyaccona. JlokanpHa Teopema MyaBpa—Jlamnaca. [HTerpanbHa Teopema
Myaspa—Jlamnaca.

[Tp65 "UncnoBi XapaKTEepUCTUKH JUCKPETHUX BUITAJKOBUX BEJIMYMH." (IeHHA)

Matematuune ciofiBanus. J{ucnepcis. CepeHe kBapaTHUHE BIIXUICHHS Ta iH.




[Tp66 "OcHOBHI 3aKOHU PO3MOIITY JUCKPETHUX BUIAJAKOBHUX BEIUUUH." (I€HHA)

OCHOBHI 3aKOHH PO3MOJIUTY AUCKPETHUX BHUITAJKOBUX BeNU4MH. biHOMHMIA po3noain. Pozmoain
[Tyaccona. ['eomeTpudHU PO3MOMALI Ta 1H.

[Ip67 "InTerpanbHa Ta qudepeHuiadbHa QyHKIIS pO3MOAUIY HEMepepBHOI BUMAJKOBOI
BeIMYMHU. UMCIIOBI XapaKTepUCTUKHM HelepepBHOI BUMAJAKOBOI BEIMUYMHH." (IE€HHA)

IaterpanpHa Ta audepeHmiaabHa QYHKIS PO3MOIAITY HENMEPEpPBHOI BUIAJIKOBOI BEIUYUHHU.
YucoBi XapaKTepUCTUKH HETIEPEPBHOT BUIIAKOBOT BETMYHHHU.

[Tp68 "OcHOBHI po3monily HemepepBHOI BUMAAKOBOI BEIWYUHU. PIBHOMIpHHI pO3MOII.
[Toxa3HukoBuid po3noxain. HopmanbHUIl 3aK0H pO3MOJiTy, HOT0 OCHOBHI XapaKTePUCTUKH."
(nenna)

OcHOBHI po3moAilly HemepepBHOI BUMAAKOBOI BeIWYUHHU. PIBHOMipHUN poO3mOIii.
[ToxasHukoBuil po3noain. HopManbHMil 3aK0H po3MoAiny, HOro OCHOBHI XapaKTEPHUCTHKHU.
ITpaBmiio TpHOX CUTM.

[Ip69 "OcHoBHI 3a1a4i MaTeMaTUYHOI CTaTUCTHKH. | eHepasbHa Ta BUOIPKOBA CYKYITHOCTI.
Cratuctuynuil po3noain Bubipku. Emmnipuuna ¢yskuis posnoainy. Iloxiron i ricrorpama.”
(nenna)

OcHOBHI 3a7auyl MaTeMaTU4YHOI CTAaTUCTHUKU. ['eHepanbHa Ta BHUOIPKOBA CYKYIHOCTI.
Cratuctuunuii posnoain BubOipku. Emmipuuna ¢ynkuist posnoauty. Ilomiros i ricrorpama.

[Tp70 "ToukoBi OIHKK HEBIAOMUX MMapaMeTpiB po3NoaLTIB" (IeHHA)

To4KkoBIi OIIIHKK HEBIIOMUX TTapaMeTpiB po3noiaiB. Bubipkose cepenne. BubipkoBa qucmepcisi.
BubipkoBe cepenne kBaapatuyHe BigxuieHHs. KoedimieHnT Bapianii. BusHadueHHs 0CHOBHUX
YHCIIOBUX XapaKTEPUCTHK.

[Tp71 "CraTtucTuyHi OLIHKY apaMeTpiB po3noainy. Haaiitai intepBanu." (1eHHa)

CrartucTHuHI OLIHKU mapaMeTpiB posmnoainy. HaxiitHi iHTepBanu. [IOHATTS KOpemnsmiitHOTO
3B’A3KY MIXK JOCHIKYBaHUMH BETMUNHAMH.

[Ip72 "TloHATTS KOpENAMiMHOTO 3B’SI3KYy MIXK JOCHIDKYBaHMUMH BeluuuHamu. IlepeBipka
CTATUCTUYHUX TIMoTe3." (IeHHA)

[ToHATTS KOpENSILIHOTO 3B’ SI3Ky MIXK JIOCII)KYBaHUMHU BeTMYMHAMU. [lepeBipka cTaTUCTUYHHUX
rinotes. [lepeBipka 3akOHIB PO3MOALTY BUMAAKOBOI BEJIMUNHU Ha MPUKIIAAAX.

9. CTparerisi BUKJIAJAHHS Ta HABYAHHS

9.1 MeTtoau BUKIAgaHHs Ta HABYaHHSI
Jlucuuruiina rnepeadavyae HaBYaHHS 4epes:

MHI EnexrponHe HaB4aHHs

MH2 Jlexmiline HaBYaHHS

MH3 [TpakTHKOOpi€EHTOBAHE HABYAHHS
MH4 IIpoexTHE HaBYaHHS




[Ipu BuBYeHHI peaMeTy ,,Buiia MaTemMaTnka” BUKOPUCTOBYIOTHCS 3arajbHO AUJAKTHYHI METOH, a
TaKoX Ti, Kl po3po0ieHl B cnelu(pIYHUX YMOBaX BUKIaJaHHA BUII0T MaTeMaTUKU. OCHOBOIO
06araTb0X 3 HUX € HAyKOBI METOAM: IHAYKIis, AeAyKIlis, aHamoris Ta iH. Bka3zaHi metonu
BUKOPHUCTOBYIOThCS SIK O€3MOCepeIHbO, TaK 1 Yepe3 1HIII MEeTOAN HaBuaHHs. Baxxnuse micue npu
BHKJIQJaHHI BUIIOT MAaTEMATUKHU JAJI CTYACHTIB YHIBEPCUTETY BiJlirpae METOJ IIJIECIPSIMOBAHUX
3a7a4, eBpUCTHYHUN MeTon. OTHUM i3 BaXXJIMBUX METOJIB HAaBYaHHS BHUIIOI MaTEMaTHUKH €
QITOPUTMIYHUN METOI.

BuBuenns aucuuiuiinu ¢GopMye 31aTHOCTI A0 aOCTPAKTHOTO MHCJIEHHS, aHali3y Ta CHUHTE3Y,
3/IaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHHUX CUTYALisX; 34aTHICTh 0 TOUIYKY, OOpOOJIeHHS Ta
aHami3y iHdopmarii 3 pi3HUX JKepes; HABUYKU BUKOPUCTAHHS 1HQOPMALIIHIX 1 KOMYHIKalllHHUX
TEXHOJIOT1/; 3/1aTHICTh MPOBEIEHHS JOCHIPKeHb Ha BIAMOBITHOMY PiBHI; 3/1aTHICTh I'€HEPYyBaTU
HOBI1 1Jei (KpeaTuBHICTb) Ta NpUWMaTH OOrpyHTOBaH1 pinieHHs. BoHa nae MOXIUBICTH
MaiOyTHBOMY CIHELialliCTy OL[IHIOBATH NMPABUIIBHICTH 1 PAlliOHANBHICTh PO3B’SI3yBaHHS CKJIAJHUX
3a/1a4 Ha BUpOOHUITBI; (hopMyBaTH Ta OOIPYHTOBYBATH TBEPKEHHS, MPUIMATH PIILIEHHS B yMOBaX
HEIMOBHOI, HAJUTUIIKOBOI, TOUHOT Ta WMOBIpHICHOI iH(pOpMaIlii; KPUTUYHO OLIHIOBATU 3100yTY
iHpopMamito Ta il JKepesa, BUOKPEMIIOBAaTH TOJIOBHE, aHANI3yBaTH, POOUTH BHCHOBKH,
BUKOPHCTOBYBAaTH OTpUMaHy iH(oOpMalilo Ha mpakTHlli; OyayBaTH 1 JOCHIIKYBaTH MPOCTIMIi
MaTeMaTU4YH1 MOJIeJ1 pealbHUX MPOIECIB 1 SABUIIL; 3aCTOCOBYBATH 3/100yTI 3HAHHS Y HaBUAJBHUX 1
KHUTTEBUX CUTYAIsIX Ta NpoQeciiiHiil AISUTBHOCTI.

9.2 Buau HaBYaIBHOI JISIJIBHOCTI

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

HI HaIlpUKiIaJ, YaCTUHU OOJIalHaHHA, MPOAYKTY ab0 apXiTEeKTYpHHUH MPOEKTY,
KOMII IOTePHOTO KOJAY, MYJIbTUMEIIHHOI mpe3eHTamii, XyAO0XHBOTO YU
JITepaTypHOro TBOpY, BeO-caiiTy, BiKi, BiZeoOJ0r, MOJIKacT, OJ0r TOLIO)

HJI2 [aTepakTHBHI ekl

H/3 BukoHaHHS 1HAMBITyaJbHUX PO3PaXyHKOBO-aHATITUYHUX 3aBIaHb

HJ14 KoHcniekryBaHHs

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
3arajgom mpaBuibHa poOOTa 3 MEBHOIO KUJIBKICTIO

p p 4 (106pe) 74 <RD < 81

MTOMMIIOK
Hemorano, asne 31 3Ha4HOIO KUTBKICTIO HEJIOJIKIB 3 (3a10BUTBHO) 64 <RD <73
BukonaHHs 3a10BOJIBHSIE€ MIHIMAJIBHUM KPUTEPIsIM 3 (3a10BUJIBHO) 60 <RD <63
Mo:xiiMBe IOBTOPHE CKJIaJaHHs 2 (He3a/10BUIBHO) 21 <RD <59




MoxuBe 0JJTHOpa30BE MOBTOPHE CKIIATAHHS 2 (He3a10BUIBHO) 0<RD<20
10.2 MeToau MOTOYHOTO (POPMATHUBHOTO OIlIHIOBAHHS
XapakTepHcTHKa )le)man-ﬂ, 3BO[30THI/II/I
THKHI 3B fI30K

M®O1

VcHi BigmoBiai
CTYAEHTIB Tif
gyac

.. NPakKTHYHHUX
OnwuryBanHs T2 OnutyBaHHA NPOBOAUTHCA B YCHIN Ta p
. . .. ) [IpoTsirom | 3aHATH,
YCH1 KOMEHTapl MUCHhMOBIN ¢opMi, a1 HPOBEICHHS
; . BHUBUYEHHS | pe3ylbTaTu
BUKJIA/1a4a 3a OTMTYBaHHS 3aJIy4alOThCs TECTOBI MaTepiaiu 3 .
N . JUCIUIUIIHA TeCTyBaHHS,
fioro IUACLIUILTIHY, ;
MpeacTaBiIeHI
pe3yiapTaTaMu pO3B'A3KH
3amay Ta
MPHUKJIAiB.
M®O2 ATtecTaniiigi
Homarini . ) .| THXHI .
[IpomonytOTECS O BUKOHAHHS iHAMBITyaJIbHI BukoHaHni
3aBJlaHHS JJIs . ) OPOTATOM | . . .
. 3aBJIaHHSA CTYAEHTAM 3 BIAMOBIJHUX TeM IHIHUBiTyanbpHI
MIEPEBIPKU . MEepPIIOTO Ta
. IMCILUTUTIHA 3aBJaHHs
TOTOBHOCTI 10 Apyroro
eK3aMEeHIB ceMecTpiB
M®O3
Hanmanus
3BOPOTHOI'O
3B’SI3KY PO
. . IIporarom | Pesynbraru
pe3yJibTaTu PesynpTaté mepeBipku 0OTOBOPIOIOTHCS ITif .
. BHUBUYUEHHS | MEpPEeBipKHU
[EPEBIPKU gac KOHCYIIbTAITi i .
IHACIHUILIIHA 3aBIaHb
BUKOHAHHS
IHIUB1IyaTbHUX
3aBJIaHb
3100yBaueM
M®O4
HacranoBu
BHKJa7a4a B . . IIporsarom .
. 3axii TPOBOMUTHCH MiJ 4Yac MPOBEACHHS Bukonani
npotreclt BUBYEHHSA
MPaKTUYHUX 3aHATh . 3aBJaHHA
BHUKOHAHHSA TUACLMILTIHA
NPAKTUYHUX
3aBJaHb
10.3 Meroau miJICyMKOBOTO CYMaTHBHOTO OI[IHIOBAHHS
Henaiiu, N
XapakTepucTuka . 3BOPOTHHIA 3B'SI30K
THKHI1
CryneHtu
MCO1 .. | mpeacTaBIAOTH
. . ) ) Hanpukinni . ..
[TincymkoBwHit Ha icniuT BHHOCSTBCS MaTepiaiu JIPyroro IPYTOTo BIATOBiAlI Ha
KOHTPOJIb: ceMecTpy. Py NUTAaHHSI
ceMecTpy .
€K3aM¢cH €K3aMeHaI[IHHOTr 0
oinery




MCO2
3BIT 32 B kini BukonaHi
pe3yJibTaTaMu JudepenmniioBanuii 3aiik HaOPHKIHII Hepmoro IHOWBiAyanbHI
BUKOHAHHS HEpIIOro CeMecTpy P pO3paxyHKOBI
cemecTpa
MPaKTUYHUX poborn
poOiT
MCO3
ITorouni Bkinmi
KOHTPOJIbHI : : KOXHOTO .
KonTponsHi pobOoTu 3a marepianamu BukoHnaH1
pobotu . MOy s
. . IUCIHUILIIHH. 3aBOaHHA
(MpoMiXHUH BUBYCHHS
MOy IbHUI JUCLIMITIIHY
KOHTPOJIb)
MCO4 I . Bi .
. OBCACHHA HIPOMIZKHOI'O KOHTPOIJIIO 1AII0B11 Ha
O1iHIOBaHHS POBEA P . p > | IIporsirom g At
TCCTYBAaHHs BU3HAYAE€THCA PIBCHbL 3HAHDb, HIOCTAaBIUCHI1
MHCHMOBUX . . ceMecTpy
. YMIHb Ta HABUYO0K CTYIACHTIB. IIHUTAaHHA
poOiT
KonTposabHi 3axo1u:
MoXHBicTh
MaxkcumanabHa MepeCKiIagaHHs
KiJIBKICTB 3 METOI0
OaniB 1 ABUILIEHHS
OLIIHKH
IHepuumii cemecTp BUBYEHHS 100 6anis
MCO?2. 3Bit 3a pe3ysibTaTaMyi BUKOHAHHS MPAKTUYHUX POOIT 40
[TincyMKOBHIT KOHTPOII TIEPIIOTO CEMECTPY -AudepeHIiHoBaHN 40 i
3aJiK
MCQO3. [loTo4yHi KOHTPOJBbHI POOOTH (IPOMIKHUKA MOIYJIbHHUI 30
KOHTPOJIb)
2x15 30 Hi
MCO4. OuiHroBaHHS MUCHbMOBUX POOIT 30
2x15 30 Hi
Jpyruii ceMecTp BUBYEHHA 100 6auis
MCOL. I[lizcyMKOBHI KOHTPOJIb: €K3aMeH 40
[cniut 3a Marepianamu Apyroro ceMecTpy 40 Hi
MCO3. TloTouHi KOHTPOJBHI POOOTH (IPOMIXKHUKM MOIYIbHHIMA 30
KOHTPOJIb)
2x15 30 Hi
MCOA4. OmiHroBaHHS TUCBMOBHX POOIT 30
2x15 30 Hi

CTylleHT JOTyCKa€EThCs 0 ICTIUTY 32 YMOBU BUKOHAHHS 1HMBIAyaIbHOTO 3aBAaHHS 1 BUKOHAHHS



KOHTp. 3aX0J(iB Ta OTPUMaHHs MO3UTHBHOI OLIHKH 3a yciMa 3aX0AaMH MPOMIXKHOTO KOHTPOJIIO.
3BOPOTHUH 3B'30K - Google Meet, MIX 3a MOCHUIIAHHAM:
https://mix.sumdu.edu.ua/study/course/6203 meet.google.com/izz-ngtn-wgn

11. PecypcHe 3a0e3ne4eHHSI HABYAJIBHOI JUCHHUILIIIHA

11.1 3aco0u HaBYAHHS

311 I'padiuni 3acobu (MalOHKHU, KpeClIeHHs, reorpadiyHi KapTH, CXEMH, TIJIaKaTH

TOIIIO)
3H2 bi6mioreuni pouau
33 MynbsTuMeia, Bijeo- 1 3BYKOBIATBOpPIOBaJIbHA, NpOEKIiHHA amapaTrypa

(BimeokaMepH, MPOEKTOPH, €KPaHH, CMApTIOLIKHU TOILIO)

[Iporpamue 3abe3medeHHs (A7 MIATPUMKH JOHCTAaHLUIMHOTO HaBYaHHS,
3H4 IHTepHeT-onUTYBaHHs, BIPTyalbHUX JIaOOpaTOpii, BIpTyalbHUX MAlli€HTIB, IS
CTBOpPEHHS KOMII IOTepHOI rpadiku, MOJEIIOBAaHHS TOIIO Ta 1H.)

11.2 TadopmariitHe Ta HaBYATHHO-METOIUYHE 3a0€3MEUCHHS

OcHoBHa JliTepaTypa

Kunenko T.I., bimoyc O.A. OOGuuciaeHHs Ta 3aCTOCYBaHHS KpaTHHX 1
1 KpPUBOJIIHIHHKUX 1HTEerpaniB: HaB4d. mocid. Cymu : Cym/IV, 2020. 224 c. URL:
http://lib.sumdu.edu.ua/library/DocDescription?doc_1d=658716

Buma maremaruka [Teker] : koHCcekT aekmiit : y 2-x 4. Y.2 / I. I'. T'omy6xoB, B.
2 A. Kiiumenko, T. 1. XKunenko. — Cymu : CymJ[VY, 2020. — 116 c. — 75-08. URL:
http://lib.sumdu.edu.ua/library/docs/rio/2018/Holubkov_chast.

[Ipuknanui 3amayi 3 BUIIOT MaTeMaTuku: HaBdY. nocid., Cymu: Cymcbkuii
3 NepXaBHUU YHIBEpPCHTET, 2023. 248 c.URL:
https://essuir.sumdu.edu.ua/handle/123456789/91522

Mathematical Analysis / A. Yu. Badalian, I. I. Kozlova. — Sumy : Sumy State
University, 2021. — 58 p.

JonomixHa JiTepatypa

3763 MeTtoau4Hi BKa3iBKM J0 opraHizamii camocTiiHOI poOOTH 3 KypCy
"Marematuunauii anaiz". Po3nin "laTerpansue uncnenHs. BusHaduenuii inTerpai.

1 3acTocyBaHHs BU3Ha4YeHOro iHTerpana" [TekcT] : ms cTya. HampsMy MiArOTOBKH
"Enextponika" nenHoi ¢opmu HaBuanus / O. A. binoyc. — Cymu : Cym/J1Y, 2015.
-6l c.

4061 MetoauuHi BKa3iBKM A0 Opradizamii camocTiiiHOi po6oTH 3 Kypcy
"Martematuunuii ananiz". Po3gin "/udepenuianpne uucienus. [IpaBuia
2 nudepenmiroBands. [loxinnai ¢yHkiii pizHux BuAiB" [TekcT] : Ang CTyIEeHTIB
HanpsaMy niarotoBku "Enextponika" nennoi popmu HaBuanus / O. A. binoyc. —
Cymu : CymJ1Y, 2016. — 26 c.




4223 MetoaunuHi BKa3iBKU 0 MPAaKTUYHUX 3aHATH 13 Kypcy "Buina matemaruka'.
Po3ain "Enementu BekTOopHOi anredbpu" [TexkcT] : aas iHXEHEPHUX
cneniagbHoCTeH ycix popm HaBuanHs / O. A. binoyc. — Cymu : Cym/1VY, 2017. —
30c.

4573 MetoauuHi BKa3iBKU J0 MPAKTUYHUX 3aHATH 13 Kypcy "Buina matemaruka'.
Poznin "Teopisa rpanuis. OcHoBU nudepeHianbHoro yucienHs" [Tekct] : aus
1H)KEHEepHUX HampsMiB HiATOTOBKH ycix Gopm HaBuaHHs / . I'. TomyOkos, B. A.
Kmumenko,O. A. binoyc. - Cymu : CymlY, 2019. — 63 c.

4574 MetoanuHi BKa3iBKU 70 MPAKTHYHUX 3aHATH 13 Kypcy "Buia matemaruka'.
Po3xin "Enementn niniiinoi anrebpu" [Texkct] : mist iH)KEHEPHUX HANpPSIMiB
miarotoBku ycix ¢popm HaByanns / 1. I'. 'onyOkos, B. A. Kimmvenko, O. A. Binoyc.
—Cywmu : Cym21Y, 2019. — 23 c.

4575 MeroanvHi BKa3iBKH JI0 MPAKTUYHUX 3aHATH 13 Kypcy "Buima matemartuka'.
Po3xain "Enementn BexkTopHO1 anreOpu Ta aHamiTuaHOI reometpii” [Tekct] : s
CTY]I. IHKEHEPHHUX HAIPSAMIB MATOTOBKU yciX ¢opm HaBuanHs / 1. I'. I'onmyOkoB, B.
A. Kimumenko, O. A. binoyc. — Cymu : CymZ1V, 2019. — 33 c.

Inpopmaniiini 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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