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 JAUCUMILTIHA

OO00B ' s13K0Ba HaBYaJIbHA MUCIHUIIIIHA JUIS BCIX
OCBITHIX mporpam cnenianbHocti G7
"ABTOMaTH3alisA, KOMII IOTEPHO-IHTErpOBaHI1
TEXHOJIOT1I Ta poboToTexHika"

IlepeaxymoBH /151 BUBYEHHA
JTUCHHUILIIHA

HeoOxinHi 6a30Bi 3HAaHHS Ta MPAKTUYHI HABHYKHU
3 puctuuiing «IKiTpHUI Kypc MaTeMaTuKmy.

JlonaTkoBi ymoBH

JlonaTkoBi yMOBH BiJICyTHI

OoOMexkeHHS

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 MOJEJEeH, a TaKOX 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 BiTHOMICHHS JIO IAHOT CTICIIaIbHOCTI.

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.

Jlns crieniansHoCcTi G7 ABTOMaTH3aIlISA, KOMIT IOTEPHO-1HTErPOBaH1 TEXHOJOTIT Ta

poOoTOTEXHIKA:

I1P1

3HaTH JiHIHY Ta BEKTOpHY anre0py, AndepeHiiaibHe Ta IHTerpajbHe YNCICHHS,
¢byHKIii 6aratboxX 3MIHHHX, (YHKIIOHAIBHI PSAM, AU(EepeHIiabHI PIBHIHHS IS
¢byHkuii ogHiel Ta 6araThoX 3MIHHUX, ONEpaliiHe YUCICHHS, TEOPII0 QYHKITIT
KOMIUIEKCHOI 3MiHHOI, TE€OpPil0 WMOBIpHOCTEH Ta MaTeMaTU4YHy CTaTUCTHKY,
TEOpil0 BUMAAKOBUX IMPOILECIB B 00CsA31, HEOOXIMHOMY ISl KOPUCTYBAHHS
MaTeMaTUYHUM arapaToM Ta METOAAMHU Y Taly3i aBTOMaTH3allii.

I1P5

BMiTu 3acTocoByBaTHM METOAU TeOopii aBTOMATHYHOIO KEpPyBaHHS A
JOCII/DKEHHS, aHalli3y Ta CHHTE3y CHCTEM aBTOMAaTUYHOI'O KEPYBAaHHS.

I1P6

BwmiTu 3acTOCOBYBAaTH METOIM CUCTEMHOT'O aHATI3y, MOICTIOBAHHS, 1eHTH (KA
Ta YUCJIOBI METOIU JJIA PO3POOJICHHS MAaTEMAaTHUYHHUX Ta IMITAIlIHHUX MOJENei
OKpPEMHX €JIEMEHTIB Ta CUCTEM aBTOMAaTHU3allil B LLJIOMY, AJIs aHali3y SKOCTI iX
(bYHKIL10HYBaHHS 13 BAKOPUCTAHHSIM HOBITHIX KOMIT IOTEPHUX TEXHOJIOT1H.

I1P19

Bwmitu 3acTocoByBaTH METOAM MOJEIIOBAHHS Ta ONTHUMI3AIT IS JOCIIKEHHS 1
CTBOPEHHSI €(PEKTUBHHUX CUCTEM KepyBaHHA 00 €KTaMU MEXaTpPOHIKU Ta
POOOTOTEXHIKH.

7. Posib HABYAJILHOI TMCHUILIIHA Y TOCATHEHHI MPOrPaAMHUX KOMIIETEHTHOCTEMH

[IporpamHi KOMIETEHTHOCTI, POPMYBaHHS SKHX 3a0e3Meuye HaBuajabHa AUCLMILUIIHA!

Jns cnienianbHocTi G7 ABTOMaTH3allis, KOMIT FOTEPHO-1HTErPOBaH1 TEXHOJIOTIT Ta




pobOTOTEXHIKA:

31aTHICTh aHAII3yBaTH, OIIHIOBATH Ta 00 €KTUBHO IHTEPIIPETYyBaTH 1HGOPMAILitO,

K1 poOUTH OOTPYHTOBAHI CYJ)KEHHS Ta BUPINIyBaTH CKJIAAHI MPOOJIEMH HIISAXOM
JIOTTYHOTO OOTPYHTYBAHHS Ta MPUHHATTS PIlICHh HA OCHOBI JOKa3iB (KPUTUYHE
MUCJICHHS )

I1IK2 3/1aTHICTh BUKOPUCTOBYBATH 1H(POPMaLiKHI Ta KOMYHIKaLi1iHI TEXHOJIOTI].

[1K3 31aTHICTH 10 a0CTPAKTHOTO MUCJICHHSI, aHATI3y Ta CHHTE3Y.

T1IK4 31aTHICTh MPOBOAUTH JOCTIIKEHHS Ha BiIOBITHOMY PiBHI.

8. Buau HaBYaJILHUX 3aHATH

Tema 1. Jliniiina aareopa.

JIkl "Cuctemu niHiiHUX anreOpaiuHux piBHAHb. BusHaunuku. OCHOBHI BJIACTHUBOCTI
BU3HAYHUKIB. OOYMCICHHS BU3HAYHUKIB." (JIeHHA)

[TonsaTTs cuctemu piBHAHb. BusHauHuku. OCHOBHI BIACTUBOCTI BU3HAYHUKIB Ta crocolu ix
00YMCIICHHSI.

JIx2 "Po3B's3anHs cucteM JiHIHHUX anreOpaiuyaux piBHIHBb. opmynu Kpamepa." (nenna)

Po3B's3aHHs crcTeM MiHIMHEX anredpaidanx piBHsIHL. Dopmyiu Kpamepa.

JIx3 "Matpuui. Onepauii Hag matpuissmMu. O6epHeHa maTpuls." (IeHHA)

OCHOBHI MOHATTS PO MaTpHIi. Buan MaTpuib: KBajpaTHa, JiaroHaJIbHA, OJJUHUYHA, HYJIHOBA,
CHMETpUYHA, KOCOCUMETPUYHA, TpaHCTIOHOBaHa. JIiHiitH1 oneparlii Hax MaTpuissMu. MHOXKEHHS
Matpuib. Jii Hag MaTpunsimu. MiHopu Ta anrebpaiuni gonoBHeHHs. [loOynoBa o6epHEHOT
Matpuill. EnemMeHTapHi nepeTBOpeHHs MaTPHIIb.

JIx4 "MaTpu4HHI METO PO3B'S3aHHS CUCTEM JIIHIHHUX PIBHSHB (METOJI 0OOEpHEHOT MAaTPHILi).
Panr matpuri. Teopema Kponekepa-Kanemni." (nenna)

Matpuunuii cioci® po3B'sa3yBaHHs cuUcCTeM anreOpaiuHux piBHAHb. PaHr martpuui, ioro
3HaxopkeHHs. Teopema Kponekepa-Kanesni.

JIk5 "Meton I'ayca. OgHOpiaHI CHCTEMH JIHIHHUX anreOpaidyHuX piBHAHb." (JICHHA)

Cucrtemu niHIHHUX anreOpaidHUX PiBHSAHB 1 cmocid iX po3B'sS3Ky METOIOM IOCIiJOBHOTO
BUKJITOUYCHHS 3MiHHUX (MeTonoMm [ayca). Po3B'si3aHHS cuCTeM JNiHIWHUX OIHOPITHUX
anreOpaiyHUX pIBHSHB.

[Tp1 "Ob6uucnenns BusHaynukiB. Meton Kpamepa." (neHna)

[ToHATTS BU3HAYHUKA 2-TO MOPSAAKY Ta HOTO BIAcTUBOCTI. [IOHATTS BU3HAYHUKA 3-TO HOPAIKY
Ta METOJIU Horo ooumciaeHHs. MiHopH 1 anreOpaiyHi JOTTOBHEHHS. BIacTHBOCTI BU3HAYHUKIB
n-ro nopsiaky. OOYMCIICHHS BU3HAYHUKIB 4-TO BUIIMX HOPSIKIB METOIOM MOHWKCHHS ITOPSIIKY.

[1p2 "Metox Kpamepa B po3B'si3yBaHHI CHCTEM JIIHIHHUX anreOpaidyHuX piBHSAHb." (ICHHA)

Metoxn Kpamepa B po3B'si3yBaHH1 CHCTEM JIiHIHHUX anreOpaidyHuX piBHSIHb.




[Tp3 "TlonsTTs matpuui. Jii Hag matpursimu. OGepHeHa MaTpuls." (IeHHA)

Hii nan matpuisivu. JlogaBaHHS, MHOKEHHS MaTpHIlb. MHOKEHHS MaTPHUIlh HA YUCiI0. MiHopu
Ta anreOpaivyni qornoBHeHHs. OOepHEeHa MaTPHULIS.

ITp4 "Matpuunuii crioci6 po3B'si3aHHS cUCTeM airedpaiuHuX piBHAHb. PaHr matpumi." (1eHHa)

Panr marpuii. MeTou BCTaHOBJICHHS paHTy MaTpHIll. MaTpu4HUI CrIOCiO PO3B'S3aHHS CUCTEM
anreOpaiyHUX PiBHSHB.

[Ip5 "Meton T'ayca nns cucteM NiHIHHUX anreOpaiuHux piBHSHb. CHCTEMHU NiHIHHUX
OJTHOPITHUX anredpaluHuX piBHIHG." (IEHHA)

3acTocyBaHHs MeTony ['ayca mpu po3B'a3yBaHHI CUCTEM JIIHIHHUX anreOpaiuHUX PiBHSHB.
CucrtemH JTiHIHHUX OJTHOPIAHUX anredpaiuHuX pPiBHSIHb.

Tema 2. BekTopHa aireopa.

JIk6 "BekTopHi 1 ckanspHi BenuuuHu. JliHiiHI omepaiii Hajg BekTopamu. IIpsiMokyTHa
JieKapToBa cucTeMa KoopauHar. Jlii Hal BeKTopamH, 3aJaHUMU CBOIMHU KOOpJMHAaTaMU." (JIeHHa)

BekTopu: ocHOBHI O3HauYeHHS, JIIHIMHI omnepalii HaJ BekTopaMu. [Ipoekiiis BeKTopa Ha BiCh.
Monynb BeKTOpA.

JIx7 "ba3uc BEeKTOPHOTO MPOCTOPY, PO3KJIAl BEKTOpa 3a 0a3ucoM." (IeHHa)

[TonsTTss 6a3sucy TpbOX BEKTOPiB. YMOBH iCHYBaHHs 0a3icy TpboX BeKTOpiB. Po3kiamanHs
BEKTOpa 3a 0azucom.

JIk8 "Ckanspuuii 1o0yTOK BeKTOpiB. BiracTuBOCTI cCKansipHOTro 100yTKY." (J1IeHHa)

Cxkansipauii 1oOyTOK BeKkTOpiB. BiacTuBocTi ckansipaoro 1o0yTky. Bupas ckanspaoro 1o0yTky
yepe3 koopauHaT. ['eoMeTprune Ta Ppi3udHe 3aCTOCYBaHHS CKAJIIPHOTO TOOYTKY BEKTOPIB.

JIk9 "BexTtopHuii 10oOyTOK BEKTOpiB. BiacTHBOCTI BEKTOPHOTO JOOYTKYy BEKTOpIB.
['eomerpuunmii Ta (izuyHMA 3MicT." (IeHHA)

Bekrophuuii 106yTox BekTOpiB. Pi3WYHUIN Ta TEOMETPUUHUI 3MICT JOOYTKY BEKTOPIB.

JIx10 "Mimanuif 1o6yTok BekTopiB. BractuBocTi mMimanoro no0yTky. I'eoMmeTpuyHuii 3micT
MIIaHoro A00yTKy." (neHHa)

Mimanuii 100yTOK BeKkTOpiB. BractuBocTi Mimanoro qo0yTKy. 3aCTOCYBaHHS MIIIAaHOTO
TOOYTKY.

[Ip6 "Bekropwu i aii Hag HUMH." (JIeHHA)

Jliniitai omepaii Hax BekTopamu. [Ipoekirisi BekTopa Ha Bichk. Po3kiaj BekTOopa 1Mo opram
KOOPJMHATHHUX oceil. Moaynb BekTopa. HampsiMHI KOCHHYCH BEKTOpA.

ITp7 "ba3uc. Po3knananus 3a 6azucom." (1eHHA)

Jlinifina xoMmOiHaIis, JiHIIHA 3aJIeXHICTh 1 HE3aJekKHICTh BEeKTOpiB. Po3kiiaax BekTopa 3a
0a3ucoM.




[Tp8 "Ckansipauii 10OyTOK BEKTOPIB,BIACTUBOCTI Ta 3aCTOCYBaHHSL." (IeHHA)

[Tomyk ckansipHOTo JOOYTKY BEKTOPIB, BIIACTUBOCTI T0OYTKY Ta (pi3MuHE 3aCTOCYBAHHS.

[Tp9 "BekTopHuii 100yTOK BEKTOPIB,BIACTUBOCTI Ta 3aCTOCYBaHHs." (ICHHA)

®dopmyiia BEKTOPHOTO JOOYTKY IBOX BEKTOpIB. BekTopHUI 100yTOK BEKTOPIB, BIACTUBOCTI Ta
3aCTOCYBaHHSI.

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

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

Tema 3. AHAJIITUYHA reoMeTpis.

JIk11 "AnanituyHa reoMmeTpis Ha miomuHi. CucTeMu KOOpAWHAT Ha miomuHi. [Ipsma Ha
IoIuHi, ii piBHsHHA. KyT Mk npsmMumu." (1eHHA)

CucTeMu KOOpAWHAT Ta JIiHIi Ha TIomuHI. [IpsMa Ha mIoNMHI: BUAM PIBHIHB MPSAMOI, KYT MiX
JIBOMa TPSIMUMU, BiJICTaHb BiJ TOYKH 10 mpsiMoi. [IpssmMa Ha mmomnuHi, i piBHSHHSI. KyT Mix
PSIMUAMH.

JIx12 "Anre6paiuni JIiHil APyroro nopsaKy: Koo, einc, rinepboia, napabona. Ix reomerpuuni
BJIACTUBOCTI 1 piBHAHHSL." (JICHHA)

JIiHii gpyroro mopsAKy Ha IUIOIIKHI 1 B TpocTopi. AnreOpaiuHi JIiHii APYyroro mopsaKy: Koo,
eJirc, rinep6osa, napadosna. [x reoMeTpu4Hi BIACTUBOCTI 1 pIBHSHHS.

JIk13 "lMonspuHa cucrema koopauHat. JIiHi1 B OJApHINA cucTeMi KoopauHaT." (JIeHHA)

[TonsipHa cucrema koopauHart. [lepexin Mik NPSIMOKYTHOIO Ta MOJISIPHOIO CUCTEMOI0 KOOPAMHAT.
Jlinii B nonsipHiit cuctemi koopauHat. [loOyoBa JiHii B MOJNAPHIN cHCTEMI KOOPIUHAT.

JIx14 "Amnanituuna reoMeTpis y npoctopi. PiBHSHHS moBepxHi 1 JiHii B mpocTopi. PiBHAHHSA
IUIOIMHY Y TIpocTopi." (IeHHa)

PiBHsHHS moBepxHI 1 JiHIT B pocTopi. PiIBHAHHS MIOMMHYU y pocTopi. B3aeMHe mosioxeHHs
TUIOMIMH Y TipocTopi. OCHOBHI 3a7aui.

JIx15 "IIpsma ninis B mpoctopi. [Ipsma 1 momumHa B mpocTopi." (J1IeHHa)

3anayi 110,10 BCTAaHOBJICHHSI PIBHSAHHA NMpsMoi JiHii y mpoctopi. [Ipsima i ruiommuHa B mpocTopi.
B3aemne nonoxeHHs.

JIx16 "IloepxHi apyroro nopsaky. Huninagpuuni nosepxHi. [ToBepxHi o6epranns. KoHiuHi
nosepxHi. [{uninapuyHa ta cepruuHa cucTeMH KOopAUHaT." (JeHHa)

[ToBepxHi apyroro nopsaaxky. Luninapuani nosepxHi. [loBepxni obepranus. KoniuHi moBepxHi.
KaHOHIUHI piBHSHHS MOBEPXOHb APYToro mnopsaky. [{mrinapuyna ta chepuyHa cucTeMu
KOOp/IMHAT.

[Ip11 "IIpsima Ha mumomuHI." (IeHHA)

Buau piBHSHB NpsAMOi Ha MIIONIMHI. YMOBH NapajeabHOCT] 1 NepHeHIUKYIApHOCTI npsMux. Kyt
MiX JBOMa IpssMuUMH. Po3B's3yBaHHS 3a1a4.




[Ip12 "Kpusi apyroro nopsnaky (eminc, rinepoosa, napadomna)." (1eHHa)

Koo, emninc, rimep6osa i mapabdona. [x BiracTuBocTi, criocodu moOymoBu. Po3s's3yBanHs 3a1a4.

ITp13 "Kpusi apyroro nopsaxy. Jlinii, mo 3agaHi B MOJISPHUX KOOPAMHATAX, TapaMeTPHUHO."
(enHa)

[Tonspua cucrema koopauHart. JIiHii, 1o 3a7aHi piBHAHHSIMHU B TOJISIPHUX KOOPJAMHATAX Ta 3a
JIOTIOMOTO0 TapameTtpa. 3ajadi Ha nmoOynoBy. JIiHii, M0 3a7aHl B MOJSPHUX KOOPJAWHATAX,
napaMeTPUIHO.

[Tp14 "IInomwuna y mpoctopi.” (1eHHa)

IInomunHa B HpOCTOpi, OCHOBHI piBHHHHH Ta 3a11aqi. BzaemHe 110J10K€HHS IIOIIUH y HpOCTOpi.

[Ip15 "lIpsima Ta muomuHa y poctopi.” (1eHHa)

[Ipsima B mpocTopi, OCHOBHI PiBHSAHHSA Ta 3a4a4l. [IpsMa Ta miomuHa y mpocTopi.

[Ip16 "IToBepxHi npyroro nmopsaky. KaHOHIUHI piBHSHHS MOBEPXOHb JIPYyroro MOPSAKY.
[{uninapuyHa Ta chepuyHa CUCTEMHU KOOpAUHAT." (IeHHa)

[ToOymoBa MOBEPXOHB APYTroro MOPSAKY METOJOM MapaneiabHuX rnepepiziB. [lodymoBa Tim,
oOMexxeHux moBepxHsAMH. L{wriHnpudHa Ta chepuyHa CUCTEMHU KOOpIHMHAT. PiBHSHHS
MOBEPXOHb B IMWJIIHAPHYHIA Ta cHEepUUHIN CHUCTEeMaX KOOPJHWHAT.

Tema 4. OcnoBu ananizy. /ludgepenuiiine yucjieHHs.

JIk17 "®yukuii. [TocmigoBrocTi. 'panuns nocmigoBHocTti. I'panunsg Gyakmii. O3HaueHH."
(nenna)

O3HaueHHs 1 cnocoOu 3agaHHs QyHKIT ofHi€l 3MiHHOI. OCHOBHI XapaKTepUCTUKU Ta BUIU
¢byHnkuil. Yucnosa mocnigoBHICTh 1 ii rpanuns. ['panuns ¢yHKIIT B TOUIl, OJHOCTOPOHHI
rpaHulli, OCHOBHI TE€OpEMHU MpO TpaHUIl MOCHiLOoBHOCTeH. Tunu HeBH3HAUEHOCTEH Ta
HaWnpocTimI cnocoOu o0YMClIeHHs rpaHullb. HeckiHueHHO Masli 1 HECKIHUEHHO BeIHKI QYHKITII.
[TopiBHAHHS HECKIHUEHHO MaiuxX (QyHKIiN. ['paHUIIsI MOHOTOHHO 0OMEXEHOI MOCiJOBHOCTI,
YHUCJIO €, HaTypasibHi JJorapupmH.

JIk18 "OmuoctroponHi rpanumi. Ilepma i apyra uynoBi rpanuni. HeckiHueHHo Maini i
HeCcKiHYeHHO Benuki ¢yHkiii. Hemepepsuicts Gpynkuii. Po3pusu ¢pyHkIii Ta ix knacudikaris."
(meHHa)

3acTocyBaHHA MEpHIOi 1 Apyroi 4yya0BOi I'paHULl 0 PO3KPUTTA HEBU3HAaueHocTeH. TepmiHu
"¢yHk1is HenmepepBHa B Toyli" Ta "Touka po3puBy QyHKUIi" AcuMnTOTH rpadika GyHKIII.
Knacudikamis Touok po3puBy QyHkuii. BnactuBocTi ¢yHKIiH, HENEpepBHUX Ha BIJPi3KY
(Treopemu Beliepmrtpaca i bonbnano-Komri).

JIk19 "O3HaueHHs NOX1AHOT, MEXaHIYHUN 1 FTEOMETPUYHUN 3MICT. PIBHSHHS JOTUYHOT 1 HOpMaJTi
1o kpuBoi. Jludepenmian pynkmii." (neHHa)

[ToxigHa ¢yHKIT B ToUri. MexaHIYHUA Ta T€OMETPUYHUN 3MICT MOXiAHOT QYHKIIT B TOYIII.
PiBHAHHS TOTHYHOI 1 HOpMaTi. 3aJEKHICTh MIXK HETIEPEPBHICTIO 1 AU(epeHIIHOBHICTIO.




JIx20 "Tabnuus noxignux. [IpaBuna nudepenuiroBanus. Jlorapupmiune nudepeHiirtoBaHHS.
HudepenuiroBanHs ckiaanoi GyHKIIT, QyHKUIT 3a1aH0i HeIBHO 1 mapameTpudHo. [loxinHi Ta
nudepeHIiany BUIIUX TopsSAKiB." (IeHHa)

O3HadeHHs MOXIJTHOI, MEXaHIYHHI 1 reoMeTpuuHui 3mict. Tabmuns nmoxigaux. I[IpaBuna
mudepenmiroBannd. Jlorapudmiune qudepenniroBanas. [1oxinHi BUIIUX MOPSAKIB.

JIk21 "OcHoBHi Teopemu audepeHuianbHoro yucieHus. [Ipasuno Jlomitansg. Po3kpurrs
HEBU3HAUEHOCTEH PI3HUX THIIB ITPU 00YMCIICHHI T'paHMLlb." (IeHHA)

Teopemu depma, Pomns, Jlarpanxka, Komri. IIpasuno Jlomitans. Po3kpuTTs HeBU3HAUYEHOCTEH
PI3HUX THUIIIB PU OOYUCIICHHI TPAHUIIb.

JIx22 "MonoTtoHHicTh QyHKIiI. EkcTpemyM ¢ynkmii. OmykiicTs Ta yrayTicTh QyHKIii. Toukn
neperuny. Acumnrotu KpuBoi. Jlocmimkennas ¢GyHkii Ta modyaosa rpadika." (1eHHa)

Hocnimxenns QyHkuii Ha MOHOTOHHICTh. ExcTpemyMm ¢ynkuii. OnykiIicTe Ta yrHYTICTb
¢ynkuii. Touku neperuny. AcumMnToT KpuBoi. JlocnimkenHs GpyHKIii Ta moOyoBa ii rpadika.

JIk23 "®dyukmii kinbkox 3MiHHUX (PK3). OcHoBHI moHATTA. O6nacTh BUu3HaueHHs. [ paHuns 1
nenepepBHicTh DK3. TToxinni 1 mudepennianu OK3. Yactunni noxigai ®K3." (neHHa)

@yuknii kubkox 3MiHHUX (PK3). OcHoBHI nousATTs. ['panuns 1 HenepepBHicTs @K3. TloxiaHi 1
nudepennianu ®K3. Yacturni noxigai ®K3. 3actocyBanHs moBHOTO AudepeHIiiaia 10
HaOIMKEHUX OOYUCIIEHB.

JIk24 "TloxinHa QyHKIIT KUIIBKOX 3MIHHUX, 110 33a/JaHa HesiBHO. [loxigHa ckimamaHoi QyHKIII.
JloTHuHa MIIoLIMHA Ta HOpMAaJb 70 OBEpXHi." (JIeHHA)

[ToximHa ¢yHKIT KITBKOX 3MIHHHUX, IO 3a7aHa HesBHO. [ToxigHa cknagHoi ¢pyHkmii. JJoTnuna
IUTOIIMHA Ta HOPMAaJIh JI0 MIOBEPXHI.

JIk25 "Exctpemym ®K3. Haiibinpmie 1 HailMeHIIe 3HaueHHs (yHKIIIT B 3aMKHEH1H o0macTi."
(nenna)

JloxanpHuii Ta rnobanpHuil ekctpemyM @K3. HeoOxinHi Ta nocraTHi yMOBH iCHYBaHHS
ekcTpemyMy. HaiiGinbie i HafiMeHIe 3HaueHHs pyHKIIii B 3aMKHEH1# o0acTi.

JIk26 "KomrutekcHi yuciia." (IeHHa)

KommnnekcHi uucna. Anrebpaiuna ¢gopma koMmiekcHoro uucia. I'eomeTpuuna ¢dopma
KOMIUTEKCHOTO uucia. [ii Hajq KOMIUIEKCHUMH YHUCIIaMHU.

[Tp17 "MocnigoBrocti. @ynkiii. ['panus nocainoBHocTi. ['pannns ¢pyskmii." (1eHHa)

@ynkuii. O6nacts Bu3HaueHHs QyHKuil. ['panuns GyHkiii. O6unciIeHHs rpaHulb.

[Ip18 "OpnoctopoHHi rpanuni. Ilepma i1 gpyra uymoBi rpanuni. JocnmigkeHHS Ha
HernepepBHicTh. Touku po3puBy." (IeHHA)
[Tepma i apyra uyaoBi rpanuii. HeckiHueHHO Mayii Ta HECKIHYEHHO BENHKi (QyHKIIII.

ExBiBasleHTHI 3aMiHHU, sIK cTIOCi0 oOunciaeHHs rpanuili GyHkiii. HemepepBHicTh QyHKIIIT B TOYIII.
OpnnocroponHi rpanumi. Touku po3puBy rpadika GyHKIii Ta iX Ki1acugikais.




[Tp19 "O3HaueHHs MOXITHOI, MEXaHIYHUM 1 TEOMETPUYHUN 3MICT. PIBHSHHS JOTUYHOI 1 HOpMaJIi
1o kpuBoi. Judepenmian pynkmii." (neHHa)

O3HaveHHs TMOX1HOT, MEXaHIYHHUI 1 TeOMETPUIHUHN 3MICT. PIBHSIHHS JOTHYHOI 1 HOpMaITi 10
kpuBoi. Jlndepentian pyHKIii.

[Tp20 "IudepenuitoBanHs ckiaaHoi QyHkuii, pyHKuii 3a1aH0T HESIBHO 1 MapaMeTPUUHO.
[ToxigHi Ta qudepeHIiany BUIIMX TOPSAKIB." (IeHHA)

[Toxigna QyHKIi#, 3a7aHUX HEsIBHO 1 mapamerpudHo. Jlorapudmiuyne nudepeHIiroBaHHS.
HudepenniroBanusa ckinagHoi ¢yHKIi, GyHKIIT 3a7aHoi HesIBHO 1 mapaMeTpudHo. [ToxigHi Ta
nudepeHIiaim BUIUX MOPANKIB. 3acTocyBaHHS audepeHmianta GyHKINT 10 HAOIMKEHUX
00YNCTIEHB.

[Tp21 "TIpasuso Jlomitans. Po3kpuTTs HeBu3HaUueHOCTeH ." (IeHHA)

3acTocyBaHHS MOXiAHOI 11 oOuucieHHs rpaHuub. IIpaBuno Jlomitans. Po3kpurrs
HEBU3HAUEHOCTEH PI3HUX THIIIB.

[Ip22 "3acTtocyBaHHs MOX1AHOT A0 mociuimxkenHs GyHkiii. Cxema mgociiKkeHHs QyHKITT."
(nenna)

MOHOTOHHICTh, €KCTpEMYM (YHKIII1, TOUKHU NEPEruHy, 1HTEpBaIu OMYKJIOCTI 1 YTHYTOCTI.
AcumnroTu rpadika QyHkiii. 3acTocyBaHHsS MOXiAHOI 40 mociaigxkeHHs ¢yHkuii. Cxema
JOCJIDKEHHS (PYHKITII.

[Tp23 "dyukuii kinbkox 3MiHHUX (DK3). [Monsarrs ®K3. Obnacts Bu3HaueHHs. ['panuns i
nenepepsHicTs OK3. [oxigni 1 nudepentianu OK3. Yactunni noxigai OK3." (nenna)

®DyHKIIIT KiTbKOX 3MIHHUX: OCHOBHI MOHSTTS, TPaHUIS 1 HENEpepBHICTh. YacTUHHI MOXIIHI
MepIIoro i BUIIKX MopsakiB. [ToBHui qudepenttian GyHKII I1eKiTbKOX 3MIHHHX.

[1p24 "IloBHuit nudepeHuian 1 Horo 3acTocyBaHHs A0 HaOIMkKeHUX oOuucieHs. [loxigHa
GbyHKII1, 33aH0T HESIBHO." (JIeHHA)

AprymenTty QyHkuii 6aratbox 3MiHHUX (PB3). YacTuHHI MOXiIHI MEPIIOTo 1 APYTroro MOpsIKiB,
3mimani yactuHHiI noxigHi. Teopema IlIBapua. Ilosuuit audepenuian @b3: reomeTpuuHui
3MiCT, pO3B'SI3yBaHHS PO3PaxXyHKOBUX 3a]1ay.

[Tp25 "Hocmimkenns ®K3 Ha nokanbHuit 1 rnobanpHU ekcTpemyM. Halibinpie 1 HaiMeHIe
3Ha4YCHHs (QYHKIIIT B 3aMKHEHI1# o0acTi." (neHHa)

Hocnimpxenns ®K3 Ha nokanbHui 1 11006abHUM eKCTpeMyM. AJNTOPUTM PO3B'SA3aHHS 3a/1a4y Ha
HaliO1IblIe 1 HaliMeHIIIe 3HaueHHs (QYHKIIN IeKUIbKOX 3MIHHUX B 3aMKHYTIH 00J1acTi.

[1p26 "KommutekcHi uncia. Onepartii 1oJaBaHHS 1 MHOKEHHSI KOMIUIEKCHHUX Yucell." (1eHHa)

KommnnekcHi uncna. Onepartiii 10JaBaHHs 1 MHOKEHHSI KOMIUIEKCHUX udHcels. AnredpaiuHa
dbopMa KOMIJIEKCHOTO 4ucia. TpuroHomeTpuuHa ¢popma KOMIUIEKCHOTO 4uciaa Ta il
3acTocyBaHHsA. [lii HaJg KOMIUJIEKCHUMHU 4YHUCiaMu y aiaredpaiuHiil Ta reomeTpuuHiil ¢popmi.
[TimHecenHst 10 cremneHs 1 100yBaHHS KOPEHS.

Tema 5. InTerpajibHe YHCJIEHHS.




JIx27 "HeBu3HaueHHil 1HTErpaj, MOHATTS MNEPBICHOI 1 HEBU3HAYEHOrO iHTerpaia. HeusHauenuit
1HTerpaj 1 oro BracTUBOCTI. Tabnuilsi OCHOBHMX HEBHM3HAaueHUX iHTerpaniB. Haitmpocrimi
IpaBuJia IHTErpyBaHHs." (IeHHA)

HeBusHnaueHui iHTerpan: O3Hau€HHs, BJIACTHBOCTI, TaONWISI OCHOBHUX HEBU3HAYEHHX
inTerpaniB. OCHOBHI METOAM IHTETpyBaHHS: Oe3MOCepeIHE IHTETPyBaHHs; BBEJICHHS i 3HAK
nudepeniiana; 3aMiHA 3MiHHOI.

JIk28 "OcHOBHI METOAM IHTETpyBaHHS. [HTErpyBaHHS 3aMiHOIO 3MIHHOI a00 MiJICTAHOBKOIO.
InTerpyBaHHs yacTUHaMU. [HTerpyBaHHs IpoOOBO-paLliOHATBHUX QYHKIIN." (1leHHa)

[aTerpyBanHs 3aMiHOIO 3MiHHOT 200 Mi/ICTAHOBKOK. [HTeTpyBaHHS YacTUHAMH. [HTerpyBaHHS
JpoOOBO-paIliOHATEHUX (QYHKITIH.

JIk29 "luterpyBaHHs HaWmpocTimux ApoOiB. IHTerpyBaHHS ippalioHadbHUX (QYHKIIIN.
[HTerpyBaHHsS TPUTOHOMETPUYHUX (QYHKINH." (IeHHA)

IaTerpyBaHHs: BHpa3iB, MO MICTATh KBaJpaTHUH TPHUUYJIEH B 3HAMEHHUKY;
JIpoOO0BO-palliOHATBLHUX (PYHKIIH; ippalioHaTbHUX Ta TPUTOHOMETPUYHHUX (PYHKIIIH.

JIk30 "Busnauenuit interpan. O3HadueHHS BU3HAYEHOTO 1HTErpajia, HOro reOMETPUYHUN 1
¢bi3uunMit 3MicT. OCHOBHI BIaCTUBOCTI BU3HaueHOTo iHTerpana. ®opmyna Herotona-Jleii6nina."
(nenna)

Busnauenuii inTerpan. O3HaueHHs BU3HAUEHOTO 1HTErpasa, Horo reoMeTpuyHui 1 GI3uIHuR
3MicT. OCHOBHI BJIaCTUBOCTI BU3HaueHoOro iHTerpana. ®opmyna Herotona-JleiOHina.

JIx31 "BusHauenuii iHTerpai. 3acTocyBaHHs BU3HAUEHOTO IHTETpaly 10 FTCOMETPUYHMX 3a7a4."
(menHa)

3acTocyBaHHS BH3HAQYE€HOTrO 1HTETpally N0 T€OMETPUYHUX Ta (Pi3uyHUX 3anad. Jleaki
3aCTOCYBAaHHS BH3HAUEHOTO IHTErpajia 0 3ajad reoMerpii.

JIx32 "Busnauenwuii iHTerpan y ¢pizuuHux 3anadax. HesnacHi inTerpanu." (1eHHa)

Busnavennii inTerpan y ¢isnunux 3agavax. HepnacHi inTerpaim.

[1p27 "Tabnuis oCHOBHMX HEBHM3HAUCHHMX iHTerpamiB. HaitmpocTimii npaBuia iHTerpyBaHHS"
(nenna)

O3HayeHHs HEBU3HAYEHOTO 1HTerpaja. BmacTuBocTi 1 TabGiauis OCHOBHUX IHTETpaiB.
3HaXOJKEHHs MEPBICHUX (PYHKLII HUIIXOM 0€3M0CepeHhOr0 1IHTErpyBaHHS; 3a JI0IOMOI0I0
BBeJIeHHS QYHKIIT i1 3HaK Audepeniiiana.

[1p28 "InTerpyBaHHs 3aMiHOIO 3MiHHOI a00 MiZICTaHOBKO0. [HTErpyBaHHs YacTUHAMU." (IeHHA)

OCHOBHI METOAM 1HTErpyBaHHsS BU3HAUYEHHUX IHTErpaiiB: TabJlM4YHE IHTErpyBaHHS, METOJ
HiJICTAHOBKHU, METO/J] IHTerpyBaHHS 4acTUHaMU. [[poOoBo-panioHanbHi QYHKIT: MpaBUIbHI 1
HenpaBuiIbHI Jpodu. Teopema npo po3kiiaj] NpaBUIbHUX PalliOHAIBHUX JPOOIB y CyMy MPOCTHX
npo0iB. MeToa HeBU3HAUEHUX KOE(DII[I€HTIB 1 METOJ YaCTKOBUX 3HaueHb. [IpaBuibHUil Ta
HenpaBWIbHUH parioHabHUl 1pi0. [HTerpyBaHHs qpoOoBO-pallioOHaTIBHUX (YHKIIIH.




[Ip29 "InTerpyBaHHsA HaWmpocTimux ApoOiB. [HTerpyBaHHS ippaliOHAJbHHUX Ta
TPUrOHOMETpUUHUX (yHKUINA." (1eHHA)

[aTerpyBanHs 1poOoBo-parioHansHuX (GyHKHiH. [HTETpyBaHHs HampocTimux npodiB. Bunn
ippanionansHuX QyHKHii. Crocobu ix pamioHamizanii i npuiioMu inTerpyBaHHs. [lizcraHoBKH
YeOuiesa, miacTaHoBKu Eiinepa, iHTErpyBaHHS ippalioHaIbHUX (YHKIIH.

[Tp30 "dopmyna Hetorona-Jleitbnina. 3amiHa 3MiHHOI y BU3HAYEHOMY 1HTerpaii." (1eHHa)

Busnauenuii iHTerpan, sk TpaHUIld iHTErpajibHOi cymMHu. BrmactuBocti. ['eoMeTpuyHMA 3MICT.
®opmyna Herorona-JleiOnima. OCHOBHI METOIM IHTETPYBAaHHS BU3HAYCHUX 1HTETPAJIiB:
TabJMYHE IHTETrpyBaHHs, METOJ MiJACTAHOBKH, METOJ 1HTETpYBaHHs dacTuHamu. Dopmyia
HrroTona-JleiiOnina. 3amina 3MiHHOI y BU3HAYEHOMY 1HTETpali.

[1p31 "T'eomeTpuyHe 3aCTOCYBaHHS BU3HAUEHOTO iHTErpajia." (IeHHa)

BukopucTanHs BU3HaUE€HUX IHTErpaliB A0 PO3B'sI3aHHS 3a7a4 3 JOBXKUHH JyTH, IUIOMI Qirypu,
00'emy Tis1a 06epTaHHs, IO MOBEPXHI Tila 00epTaHHS.

[1p32 "diznune 3acTocyBaHHs BH3HAYeHOTO iHTErpany. HepnacHi iHTerpanu." (1eHHA)

®di3uyHe 3aCTOCYBAaHHS BU3HAYEHOTO 1HTEeTrpary. HeBnacH1 iHTerpaau mepiioro Ta Ipyroro poiy.

Tema 6. Psaan.

JIk33 "Paau. [lonsrrs psaay. O3naku 301kKHOCTI psiaiB." (IeHHA)

Psanu. [lonstrs psany. Baactusocti psaiB. Cyma psany. ['apmoniunuii psan. HeoOxinHa o3Haka
30kHOCTI. [lepma i apyra mopiBHsANbHI 03Haku. O3HAKH 301KHOCTI PSAIB 3 JHOJATHUMU
yieHaMu. PangukanbHa 1 iHTerpanbHa o3Haku 301xkHOCTI Komri. 3Hako3MiHHI psaau. Yuciosa
MOCITITOBHICTh. YUCTOBUH PsI/i: O3HAUCHHS, BIACTUBOCTI. [10CIiTOBHICTh YACTHHHUX CYM PSAY.
['apmoniunmii psaa. HeoOxigHa o3Haka 301KHOCTI 1 TOCTaTHS O3HAKa PO301KHOCTI YUCIOBHUX
psAiB. 3aKOA0aTHI YUCIIOBI PSIIA Ta OCOOIUBOCTI JOCIIPKEHHS iX Ha 301KHICTb.

JIk34 "3nako3minHi psaau. O3naka JleniOnina. CreneneBi psan." (IeHHA)

3Hako3MiHHI psiau. O3Haka JleiiOnina. AOcomoTHA 1 yMOBHA 301)KHOCTI 3HaKO3MIHHUX PSIAIB.
Crenenesi psau. Paniyc 301HOCTI Ta iHTepBaj 301)KHOCT1 CTEMEHEeBUX psAiB. BiaacTtuBocTi
CTETICHEBUX PsAIB. 3araIbHUIM BUTJISA 3HAKO3MIHHOTO unciioBoro psiay. O3naka JleiOnina mis
3HAKOMOYEPE)KHUX YUCIOBUX pANiB. JlOoCHiIKEHHS 3HAKO3MIHHMX UYMCJIOBUX pPANIB Ha
a0COJIIOTHY Ta YMOBHY 301KHICTD.

JIx35 "Po3knananHs QyHKIiH B cTeneHeB psiiu. 3aCTOCYBaHHS CTENIEHEBUX PsAIB." (eHHA)

3aranbHUM BUTIIA QyHKIIOHaIbHOTO psiny. O6macte 301kHOCTI. CreneneBuii psau. Teopema
Abens. Po3knananns GyHkuiil B crenenesi paau. Psaau Teitnopa i Makinopena. 3acTocyBaHHs
CTETIEHEBUX PSJIIB 10 HAOIMKEHUX OOUNCIIEHb.

JIx36 "Tpuronomerpuunuii psig Oyp’e." (neHHa)

Tpuronomerpudaauii psin. 3aransHuii Burisig psgy ®yp’e. Pozknananus B psag @yp’e JOBUTBHUX
¢GbyHKIiN, TapHUX Ta HemapHUX QyHKIiNA. 3acTocyBaHHs psaniB Pyp'e 10 oOpaxoByBaHHS
YUCIIOBUX PSIIB.




[1p33 "Cyma psmy. Heobximna o3naka 301xHOCTI. [lepimna 1 npyra mopiBHsIBHI 03HaKH." (IeHHA)

O3HavyeHHs YnciI0BOTO psiay. CKiHUEHHA TPAaHUIS OCTiAOBHOCTI YaCTUHHUX CYM WIEHIB Py
Ta JOCIIPKEHHS YHCIOBUX PsAIB Ha 301kHICTh. HeoOxigHa o3HaKa 301KHOCTI YHCIOBOTO PSIY
Ta AOCTAaTHS O3Haka po30ixHocTi. [apMoHiunuil psa. Psn reomerpuynoi mporpecii i
0COOJMBOCTI WOTO JOCHTIKEHHSI Ha 301KHICTh Ta PO30IKHICTB.

[1p34 "O3znaka Jleit6nima. Crenenesi psau." (1eHHA)

3arajJpHHUI BHUTIISA 3HAKOJOJATHHOTO YHUCIOBOTO psanid. JlocTaTHI 03HAaKK 301’KHOCTI: O3HaKa
Hanmambepa, paaukalbHa Ta 1HTerpajibHa o3Haka Komi. OO4YuCIEHHS CyMH 4YJICHIB
3HAKOJIOJATHIX YHCIOBUX PAMIB 13 3a7aHor0 TouHicTi0. O3Haka JleiOnina. CreneHesi psau.

[Mp35 "Crenenesi psau. Pagiyc 30ikHOCTI Ta iHTepBall 301KHOCTI CTEIMEHEBUX PSIIB.
Posknananns ¢yHkmiil B creneHeBi psaun" (1eHHa)

3aranbHUIM BUIIISA 3HAKO3MIHHOTO YHCIOBOrO psiay. DyHKIIOHANbHI PSAOU Ta BJIACTHBOCTI
piBHOMipHO 30DKHUX psaiB. CreneHesi psanu. Paniyc ta inTepBan 306ikHOCTI. Po3knaganus
¢byHkuii B crenenesi psau. Paau Teiinopa i MaxiopeHa.

[Tp36 "Tpuronomerpuunuii psig Oyp’e. Koedirientu psaay @yp’e." (nerna)
Tpuronomerpuunuil psj. 3aranbHuil BUrIsiA psaay @yp’e. Pozkiananns B psan @yp’e 10BUIBHUX
¢GbyHKLIH, TapHUX Ta HemapHUX QyHKUIN. 3acTocyBaHHA psAlniB Dyp'e 10 0OpaxoByBaHHS
yuciaoBuX psaaiB. OcobimuBoCTI po3kiany B psia Dyp'e mapHux 1 HemapHUX QyHKIII.

Tema 7. KpaTHi Ta KpuBOJIiHilHI iHTerpaJm.

JIxk37 "KpartHi iHTerpanu, o3HaueHHs." (IeHHa)

3amavi, 010 MPUBOIATH OO TMOHITTS MOJBIMHOTrO iHTerpana. O3Ha4YyeHHs, BIACTHBOCTI,
reoMeTpUYHUi Ta Qi3uyHUU 3MicT. OOUHMCIeHHs TMOABIMHUX IHTETpalliB B JE€KapTOBii Ta
NOJISIpHIA cucTeMax kKoopauHat. KpaTHi iHTerpanu, o3HaueHHs. O3HaYyeHHsS NOABIHHOTO
iHTerpana Ta MOro reoMeTpuuHui 3MicT. O3HaUeHHs MOTpiHOro iHTerpanta. OOUHCIeHHS
MOJIBITHOTO Ta MOTPIMHOTO 1HTETPaIiB.

JIk38 "KpwusouminiitHi inTerpanu. KpuposiHiitHi iHTerpanu 1-ro ta 2-ro poay. O3HadyeHHS.
OOGuucnenns." (neHHa)

KpuBouniniiini interpanu. KpuBomniniiini interpanu 1-ro ta 2-ro poxay. O3naueHHs. OOUMCIIEHHS.
KpuBouiHiiiHi 1HTErpaiu: 3aCTOCYBaHHS 10 PO3B'A3aHHS 3a/1a4.

[Tp37 "OGuucnenHs noABiitHOTO iHTerpana." (IeHHa)

[TongiiiHuil iHTErpal MpH po3B'A3yBaHHI 3a/1a4 3 T€OMETpii: 00UKCIeHHs 1ol 00acTi, 00'eMiB
TiJI, TUION] MOBEPXHi. 3aCTOCYBaHHS MOABIMHMUX 1HTErpaliB 10 OOYMUCIECHHS MacH OJHOPITHOI
MOBEPXH1, KOOPJMHAT IIEHTPY Mac TUI 1 MOMEHTIB iX iHepuii.

[Tp38 "O6uuncnaeHHs MOABIHHOTO 1IHTErpajia B MOJSIPHINA cCUCTeMI KOOpIuHaT." (JIeHHa)

Osnauenns. BnactuBocti. OOuuCIIeHHs MOBTOPHUX iHTETrpasiB. Po3cTaHOBKa MeX 1IHTETpYBaHHS
Ta 00UYMCIIEHHSI TMOABIMHOTO iHTErpaja B JEKapTOBiH Ta MOJAPHIN cuUcTeMaxX KOOpIUHAT.
OO0uucneHHs MoBIHHOTO IHTETpajia B MOJISIPHINA CHCTEM1 KOOPIUHAT.




[1p39 "O6uuncaeHHs 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.

[Tp40 "OOuucneHHd MOTPiHHOTO iHTerpaja B LMJIIHAPHYHIN Ta cpepuuHiil cucTemax
KoopauHat." (IeHHa)

[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.

[Tp41 "OGuucneHHs: KpUBONIHIKHUX iHTETpaiiB 1-ro poxy." (neHHa)

OO6uucieHHs KpUBOJiHIHHUX iHTerpaiiB 1-ro poay. 3acTocyBaHHsS KPUBOJIHIHHOTO IHTErpaty
1-ro poxy 10 po3B's3aHHA 3a7a4 3 TEOMETPii 1 PI3UKH.

[Tp42 "3acTtocyBaHHs KpUBOJIHIMHOTO iHTEerpairy 1-ro poay." (meHHa)

3acTocyBaHHs KPUBOIIHIMHOIO 1HTErpany 1-ro poay B 3ajadax Qi3UKH.

[Tp43 "OGuucneHHs: KpUBOMIHIKHUX 1HTETpajiB 2-ro poay." (1eHHa)

KpuBominifinuii iHTerpan 2-ro poay. O3HaueHHs, BIACTUBOCTI, CIIOCOOM 00YHUCIEHHS. 3B’ 30K
MK KpUBOJIHIHHUMU iHTerpanamMu 1-ro i 2-ro poay. @opmyna I'pina. YMOBH He3aleKHOCTI
KPUBOJIHIMHOTO 1HTErpana 1mo KOOpAWHATAX BIJ HAaNPAMKY iHTerpyBaHHs. OOYHUCICHHS
KPUBOJIIHIMHUX 1HTErpajliB 2-TO POIY.

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

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

Tema 8. JludepenuianbHi piBHSIHHSA.

JIx39 "dudepennianbi piBHAHHA 1-TO mopsanky. AudepeHmiaabHi piBHAHHS 2-TO MOPSAKY.
PiBHSIHHSI, 110 JOITYCKAIOTh 3HIKEHHS MOPSAKY." (IeHHA)

3anayi, sIKi IPUBOJATH 0 MudepeHIianbHuX piBHsSIHb. OCHOBHI 03HaueHHs. 3aaada Komri. Tunu
nudepeHIiaJbHUX PIBHAHb MEPIIOro MOPSAJIKY 1 cnocoOu iX po3B'sA3Ky: pIBHAHHS 3
BiJIOKPEMIIIOBAHUMH 3MIHHUMH, OJHOPIAHI AudepeHIianbHi piBHIHHS, NiHIHHI AudepeHiaabHi
piBHSAHHSA, piBHSAHHA bepnynni. AudepennianbHi piBHAHHA 2-TO NOPSAKY. PiBHAHHSA, 110
JIOTTYCKAIOTh 3HIKEHHS TTOPSIKY .




JIx40 "IudepenuianbHi piBHIHHS 2-T0 MopsaKy. JIiHIIHI o1HOPiAHI TudepeHIianbHl piIBHIHHS
JIPYTroTo MOPAAKY 31 cTanuMu koedimientamu. JudepeHmianpHi piBHAHHA 13 CHEN1aTIbHOIO
paBoro yacTHHO. CrucreMu audepeHialbHUX PiBHIHB." (JIeHHA)

JIiHiiHI omHOPINHI AM(EpEeHIialbHI PIBHAHHS JPYroro MOPSAJIKY 31 CTAIMMH KoedimieHTamu.
Judepenmianbai piBHSHHS 13 CHEiaJbHOIO MPaBoo YacTHHOW0. Cuctemu nudepeHIiaaIbHuxX
PIBHSHB.

[Tp45 "Iudepennianbhi piBHAHHSA 1-ro nmopsaky. PIBHAHHS 3 BIJOKPEMIIIOBAHUMHU 3MIHHUMHU.
OpnHopinHi piBHSAHHA." (JIeHHA)

HudepenmnianbHai piBHAHHS 1-TO mopsaaky. PiBHSHHS 3 BIJOKPEMIIOBAHUMHU 3MIHHUMHU.
3aranpbHUN 1 YaCTUHHUM PO3B'sI3KU AU EpeHIiadbHuX piBHIHB | mopsaaky. Po3B's3anHs 3agadi
Komri. OcHoBHI Buau audepeHIialbHUX PIBHAHB MEPIIOTO MOPSAJIKY 3 BITOKPEMICHUMH
3MIHHHMH, METOJIM iX po3B’si3yBaHHsA. JudepeHiiaabHl piBHSIHHS MEPIIOTO MOPSAAKY, M0
3BOJSATHCS 10 PIBHSHB 3 BIJOKPEMJICHUMH 3MIHHUMHU, METOAM iX po3B’s3yBaHHA. OIHOPIAHI
bynkii. OMHOPIAHI PIBHAHHS MEPIIOTO MOPSAKY, 3aTAIbHUN BUTIIST Ta METOIU PO3B’ I3yBaHHS.
HudepenmianbHi piBHIHHS MEPIIOTO MOPSAKY, 0 3BOAATHCS JO OJHOPIAHUX, METOIH iX
PO3B’sI3yBaHHS.

[Tp46 "dudepenuianpHi piBHAHHA 1-ro mopsaky. JliniiHi nudepenmianbHi piBHAHHS 1-TO
nopsaky. PiBasanas beprymni." (neHna)

JliniiiHi nudepeHUianbHl pIBHAHHSA MEPIIOTO MOPSJIKY, OCHOBHI O3Ha4YeHHsA. MeToau
pO3B’sI3yBaHHS: METOJ Bapialii AoBUIbHOI cTanoi (meton Jlarpanixka), METOA MOBLIBHUX
¢ynkuiit (meton bepuynni). BractuBocTi po3B’A3Ky NiHIHHUX AUQEpeHIiadbHUX PIBHIHb.
PiBHsIHHSL, 1110 3BOJSTHCS 10 JiHiIWHUX. PiBHSHHS bepHymi.

[Ip47 "IudepenmianbHi piBHAHHS 2-TO MOPSAKY. PiBHAHHS, 10 JOMYCKAKOTh 3HWKCHHS
nopsiaky. udepennianbae piBHSIHHS, sIKI HE MICTATh IIyKaHOi QyHKII1 y." (1eHHA)
JudepenuianbHi piBHAHHS 2-TO NOPAAKY. PIBHSIHHS, 110 JONYCKAalOTh 3HM)XEHHS HOPSAKY.
Hudepenuianbue piBHAHHS Buraany y"= f (x). JudepenuiaabHe piBHAHHSA, K1 HE MICTSATh
IIyKaHO1 QYHKIT Y.

[Tp48 "dudepenianbHi piBHAHHS 2-r0 MOPAAKY. PiBHAHHS, IO JONYCKAalOTh 3HMKECHHS
nopsnky. Judepeniiansae piBHIHHS, IKi HE MICTATh HE3aJIeKHOT 3MiHHOT X." (IeHHA)

JudepenmianbHi piBHAHHSA 2-TO MOPAAKY. PIBHSHHS, IO TOMYCKAaIOTh 3HM)KEHHS MOPSAKY.
HudepennianbHae piBHIHHS, sIKI HE MICTATh He3aJIeKHOI 3MiHHOT X. 3agada Kormri.

[1p49 "JliniiiH1 onHOpPiAH1 AUdepeHLialbHl PIBHSIHHS APYroro mopsaky 31 CTaJIuMHU
koedimienTamu" (meHHa)

JIiHiiiHI onHOPIHI AU(EpEeHLialbHI PIBHAHHS JPYroro MOpSAJIKY 31 CTAIMMH KoediieHTamH.
XapaKTepuCTUYHE PIBHAHHS. 3arajibHi pPO3B'sI3KU.

[Ip50 "JlinikiHi HeomHOPiAHI nUdepeHIiaabHi PiIBHSIHHSA APYTroTo MOPSAAKY 31 CTalIMMH
koe(dimieHTaMu 1 crerialbHOr0 BUAY IPABOK YaCTHHOK." (JIEHHA)

JliniitH1 HeoIHOPIIHI TudepeHIiaNbHI PIBHSIHHS APYTOro MOPpSAIKY 31 CTalIuMU Koe(ilieHTaMu 1
CHEIIaJIbHOTO BUAY IIPABOIO YACTHHOIO.




[Ip51 "JliniliHi HeonHOPiAHI AudepeHUiadbHl PIBHAHHSA APYroro MOPSAKY 31 CTaIuMHU
KoeQilieHTaMH 1 CHEIialbHOTO BUAY MPaBOI0 YaCTHHON." (JIeHHA)

JliniiHi HeomHOPIAHI MU epeHIianbHI PIBHSHHS APYTOro MOPSAIKY 31 CTaTUMH Koe(illieHTaMH i
CHEeMiaJIbHOTO BUJTY NPABOI0 YaCTHHOIO.

[Tp52 "Cucremu nudepeHiialbHUX piBHAHD." (1€HHA)

Cuctemu nudepeHIiartbHIX PiBHSIHL. METOT BUKITFOUCHHS.

Tema 9. Enementu Teopii moJis.

JIk41 "OcHoBHI MOHATTS BeKTOpHOTO aHamizy. [lonsTrsa mosst. Cxamsipue mose. [loxinHa 3a
HamnpsIMKOM, TpamieHT. BektopHue mone . Oneparop ['aminbTOHa Ta HOTO 3aCTOCYBaHHS.
Huseprenttis BektopHoro nouist. [ToBepxuesi iHTerpanu. [1oTik BekTopHOTO 1MOJIs." (eHHA)

[Tousarts monst. Cxansipue none. [loxigHa 3a HanpsaMkoM, rpagieHT. Bekropue mone. Oneparop
["aminbTOHA Ta Horo 3acTocyBaHHs. [IoBepXHEBI IHTETrpaiu: OCHOBHI MOHATTS Ta OOUYNCICHHS.
[Torik BexkTOpHOTO MOJIS. [IOHATTS MOTOKY BEKTOPHOTO MOJIsI uepe3 moBepxHio. Dopmyra
["ayca-OcTtporpaachbKoro.

JIx42 "XapakTepuCcTUKU BEKTOPHOTO mojsi. PoTop BekTopHOTro mosst. [IupKynsiiss BEKTOPHOTO
nonst. ®opmyna Crokca. Tunu noniB." (1eHHa)

Portop BextopHoro mosns. [upkynsiis BekropHoro nois. @opmyna Crokca. @opmyna ['puna.
Tunu nomis.

[1p53 "JlokanbHi XapaKTEpUCTUKHU cKajsgpHoro mous. [loxigHa 3a HanmpsiIMKOM, Tpajai€HT."
(nenna)

JlokasnbHI XapaKTEPUCTHKH CKaJIsipHOTO Moiist. [ToXigHa 3a HanpsSMKOM, TPai€HT.

[1p54 "BekTopHe moJjie 1 HOTo BEKTOPHI JIiHII. XapaKTEPUCTUKH BEKTOpHOTrOo 1oss. [ToBepxHeBi
iHTerpanu." (eHHa)

BektopHe mose 1 ioro BekTopH1 JdiHii. JluBepreHuis BeKTopHOro mnois. OOuucieHHs
JIUBEPTEeHII] BEKTOPHOTO MOJISI B AeKapToBiil cucteMi koopauHat. [loBepxHeB1 iHTerpaiu.
OO6uncieHHs TOBEPXHEBOI'0O 1HTETpaa.

[1p55 "TloTik BekTOpHOTO MOJIsL." (IeHHA)

[Totik BekTopHOTO MOJs. OGUUCIEHHS MOTOKY BEKTOPHOT0 1mosist. Di3uuHui 3MIiCT HOTOKY.

[Ip56 "IloTik yepe3 3aMKHEHY MOBEPXHIO." (IeHHa)

[Totik "epe3 3aMkHEeHY TIoBepxHIO. Dopmyia ["ayca-Octporpaicbkoro.

[Tp57 "XapakTepucTUKH BEKTOPHOTO 1osist. PoTop BekTopHOTro moss. LIupKyisiist BEKTOPHOTO
nons." (IeHHa)

XapakTepuCTUKH BEKTOPHOTO MoJid. PoTop BekTopHOTrOo mosst. L{upkysiis BEKTOPHOTO MOJIS.

[Tp58 "PoTop Bekropuoro momsi. LHupkymsiist Bekroproro moisi. Dopmyna Crokca." (1eHHA)

Potop BexTopHOro nosist. @i3udHuii 3mMictT potopa BekropHoro nois. @opmyrna Crokca.




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

®opmymna ['pina. Oneparop ['aminbToHA.

[Ip60 "Tunu nmonis. IloreHuianbHe BekTOopHe mosie. CoyieHOigalbHE BEKTOpPHE IOJIE.
["apmoHiiiHe BekTOpHE moje." (AeHHa)

[ToTenmiansHe BekTopHE Toie. CosieHoinanbHe BEKTOpHE ToJie. ['apMOHiifHe BEKTOPHE TOJIE.

Tema 10. Teopist iiMoBipHOCTeli Ta eJiIeMEHTH MATEMATHYHOI CTATHCTHKH.

JIk43 "BunankoBi nmoaii. OCHOBHI MOHATTS TeOpii HMOBIpHOCTEH Ta KoMOiHaTOpuku. OCHOBHI
Teopemu Teopii iMoBipHOCTEH. [locnimoBHOCTI BUNIpoOyBaHb" (IeHHA)

Bunankosi noaii. Enementu kombinaropuku. [Ipoctip enementapaux noaiid. Bunaakosi noaii
Ta omepauii Hax HuMH. MmoBipHOCTi moxiii. OcHOBHI Teopemm Teopii iMOBipHOCTEI.
[TocnigoBHOCTI BUMNpoOyBaHb. @opMyin MOBHOI WMOBiIpHOCTI Ta baiieca. [1ocnigoBHI He3amexH1
BurpoOyBanHsl. ['pannuni reopemu popmynu bepryi.

JIk44 "Bunankosi BeanunHU. BUau BUIIaAKOBUX BEJIUYUH Ta cllocoOu 1x 3aganHsa. Yuciaosi
XapaKTePUCTUKU BUIMAJAKOBUX BeMWYWH. OCHOBHI 3aKOHU PO3MOALTY BHUIAAKOBHX BEJIHYUH."
(menHa)

BunankoBi BenuunHU. Buan BUIMaJIKOBHX BEJIHWYHMH Ta CIIOCOOM iX 3ajaHHs. JIMCKpEeTHI Ta
HEIEepEepBHI BUIAJKOBI BEIWYMHU. UMCIOBI XapaKTEPUCTHKH BUIAJKOBHUX BEIHYHH.
Marematuune criogiBanHs. Jlucnepcis. CepenHe kBaapaTuyHe BiaxuieHHS Ta iH. OCHOBHI
3aKOHHU PO3MOJTY BUMAJIKOBHX BEITHUYHH.

JIx45 "EnemeHnTn MaTeMaTU4yHOI cTaTUCTUKHU. BubipkoBuii Mmetos. I'enepanbHa Ta BUOIpKOBa
CYKYMHOCTI." (JIeHHa)

EnemenTu MatemaTnuHOi cTaTUCTUKH. BubipkoBuii Meroa. IlepeBipka cTaTUCTHUHUX TIMOTES.
['enepanpHa Ta BHOiIpKOBa cykynHocTi. CTaTUCTUYHMIA po3noin BuOipku. EMmipuuna ¢yHKITis
posnoainy. Ilomirox i ricrorpama. TOYKOBi OIIIHKM HEBIIOMUX MapaMeTpPiB PO3MOALIIB.

[Ip61 "Enementn koMOiHaTOpuku. Po3MmimieHHs, nmepecTaHOBKH, KoMmOiHalii. Knacuune i
reOMETpUYHE O3HAYCHHS HMOBIpHOCTI. AnreOpa moxiit." (neHHa)

Enementu komOiHaTopuku. Po3mimienHs, nepectaHoBKU, koMOiHalii. Kinacuune i reomeTpuyHe
o3HaueHHs WMoBipHOCTI. [IpocTip enemenTapHux mosiil. Bumaakosi moaii Ta omeparii Has
HUMH. Anrebpa moii.

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

[Tpoctip enementapHux noxiid. Croyiyku 3 MOBTOPEHHsAMU 1 0e3 moBTopeHb. Kiacuune Ta
reoMeTpruYHEe O3HAYCHHsI KIMOBIPHOCTI BUIAAKOBOI oii. Po3B's13yBanHs 3a1au. AnreOpa moaii.
Teopema gomaBaHHs Ayl HecyMicHUX moniil. Teopema nonaBaHHsS JUId CYMICHUX MOJiH.
TeopeMu MHOXKEHHSI HIMOBIpHOCTEH.

[Tp63 "dopmynu noBHOI iiMoBipHOCTI Ta baiieca" (nenna)

HIMoBipHiCTh TOBHOT rpynu moAii. Po3B's3yBanHs 3a1a4 Ha GOpMYTy TOBHOT HMOBIPHOCTI Ta
dbopmyny Baiieca.




[Ip64 "IlocninoBHi He3anexHI BunpoOyBaHHs. ®opmyna bepuynni. ['panuuni Teopemu
dbopmynu bepuymni" (neHHa)

[TocnigoBHi He3anexHi BunpoOyBanHs. @opmyna bepuymni. I'pannyni Teopemu dpopmynu
bepuymri. ®opmyna Ilyaccona. JlokansHa Teopema MyaBpa—Jlamiaca. [aTerpanbsaa Teopema
Myaspa—Jlamnaca.

[Tp65 "UncnoBi XapakTEpUCTUKH JUCKPETHUX BUITAKOBUX BEJIMYMH." (IeHHA)

Marematnune criogiBanus. Jucnepcis. CepeaHe KBaapaTUIHE BIAXUICHHS Ta 1H.

[Tp66 "OcHOBHI 3aKOHU PO3MOALTY JUCKPETHHX BUITAKOBUX BEJINYHH." (IeHHA)

OCHOBHI 3aKOHM PO3MOJUTY AUCKPETHUX BHUITAJKOBUX BeNU4MH. biHOMHMI po3noain. Poznoain
[Tyaccona. ['eomeTpuuHuil po3noAia Ta iH.

[Ip67 "laTerpanpHa Ta audepeHmianbHa (QYHKIS PO3MOAITY HEMEPEPBHOI BHUIAIKOBOI
BeIMYMHU. UMCIIOBI XapaKTepUCTUKHU HENepepBHOI BUIMAJKOBOI BEIMUYMHU." (IE€HHA)
InTerpanpHa Ta audepeHuianbHa QYHKIIS PO3MOALULY HENEepepBHOI BUIAJKOBOI BEJIMYHHHU.
YucioBi XapaKTepUCTUKN HETIEPEPBHOI BUTIAAKOBOT BETMYUHHU.

[Tp68 "OcHOBHI po3mojily HelmepepBHOI BUMAAKOBOI BEIWYUMHU. PIBHOMIpHHUHA pO3MOII.
[Toxa3uukoBuii po3noxain. HopmansHuil 3aK0H po3nojiiay, HOro OCHOBHI XapaKTepUCTUKH."
(menHa)

OCHOBHI pO3MOJAINYy HEMepepBHOI BUMAAKOBOI BeJIWYUHH. PiBHOMIpHHH pO3MOIiN.
[Toka3znukoBui po3mnoaiia. HopmanbHU 3aK0H pO3IMOJLITY, HOTO OCHOBHI XapaKTEPHUCTHUKH.
[TpaBuiiO TPHOX CUTM.

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

OcHOBHI 3aja4yi MaTeMaTUYHOI CTAaTUCTUKHU. ['eHepanbHa Ta BHOIpKOBA CYKYMHOCTI.
Cratuctnunuii po3nozin BuOipku. Emmipuuna ¢ynkuis posnoziny. Ilomiron i rictorpama.

[Tp70 "ToukoBi OIIHKK HEBIJOMUX IMapaMeTpiB po3MmoaiIiB" (1eHHA)

ToukoB1 OIIHKK HEBIIOMHUX TTapaMeTpiB po3noiaiB. Bubipkose cepenne. BubipkoBa qucmepcisi.
BubipkoBe cepenne kBaapatuyHe BiaxuieHHs. KoedimieHT Bapiarii. BusHaueHHs OCHOBHUX
YUCIIOBUX XapaKTCPUCTHK.

[Tp71 "CratucTuyHi OIIHKY apaMeTpiB po3noainy. HaniitHi inTepBanu." (1eHHa)

CrartucTHuHI OLIHKU MapaMeTpiB po3noainy. HaxiiiHi iHTepBanu. [ToHATTS KopensmiiiHoro
3B 3Ky MDK JOCIHI)KYBaHUMH BEITMYMHAMU.

[Ip72 "IloHATTS KOpeNsUiHHOrO 3B’A3KYy MIXK JOCH)KyBaHMMHU BennuuHaMu. llepeBipka
CTaTUCTUYHUX TinoTe3." (JeHHa)

[ToHATTS KOPENALIAHOTO 3B’ 3Ky MK JOCITIKYBaHUMH BennurHamu. [lepeBipka cTaTHCTHUHUX
rinmote3. [lepeBipka 3aKOHIB PO3MOALTY BUTIAJIKOBOT BETMUMHH HA TPUKIIaIaX.

9. CTparerisi BUKJIAJAHHS Ta HABYAHHS




9.1 Meroau BUKIagaHHs Ta HABYaAHHS
Jlucuuriuiina nepeadavyae HaBYaHHS Yepes:

MHI1 EnextpoHHe HaBUaHHS

MH2 JlekiiiiHe HaBUYaHHS

MH3 [IpakTKOOpiEHTOBaHE HABYAHHS
MH4 [IpoexTHE HaBUaHHS

[Ipu BUBYEHHI ITpeaMeTy ,,Buila MaTeMaTHKa” BUKOPUCTOBYIOTHCS 3arajibHO AUIAKTHYHI METO/IH, a
TaKOX Ti, AIKi po3po0JeHi B cenu(piyHuX YMOBaX BHKJIaAaHHS BHUIIOT MaTeMaTHuKu. OCHOBOIO
0araThbOX 3 HHX € HayKOBI METOAMW: IHAYKIIiS, MeAyKIlis, aHaloTis Ta iH. Bkazani metonu
BUKOPHCTOBYIOTHCS SIK O€3MocepeIHbo, TaK 1 4epe3 iHII MeToau HaBuaHHS. Baxknuee micue npu
BHKJIQJIaHH] BUIIOI MAaTEMATHKH I CTYJCHTIB YHIBEPCUTETY BiAIrpae METO IiJECIPIMOBAHUX
3a1a4, eBpUCTUYHUN MeToa. OJHUM 13 BaXXJMBUX METOJIB HaBYAHHS BHUINOI MAaTEMaTHKH €
AITOPUTMIYHHIA METO/I.

BuBuenHs aucuumiiiau GopMye 31aTHOCTI A0 aOCTPaKTHOTO MHUCIEHHS, aHalli3y Ta CHHTE3Y,
3IaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHHUX CUTYAIlisX; 3AaTHICTh JI0 TIONIYKY, OOpOOJICHHS Ta
aHanizy iHopmarii 3 pi3HUX JKeperT, HAaBUYKH BUKOPUCTAHHS 1HPOPMAIIHUX 1 KOMYHIKaI[iTHIX
TEXHOJIOT1H; 3JJaTHICTh NMPOBEJACHHS IOCIIKEHb Ha BiAMOBIAHOMY PiBHI; 31aTHICTh T€HEPYBAaTH
HOB1 izmei (KpeaTHUBHICTH) Ta NMpHMaTH OOIpYHTOBaHiI pimeHHs. BoHa mgae MOXIHBICTH
MaiiOyTHBOMY CITEIIaTiCTy OIIHIOBATH MPABHJIBHICTH 1 PAIliOHABHICTh PO3B’sI3yBaHHS CKJIAJHUX
3aa4 Ha BUPOOHHITBI; (hOpMyBaTH Ta OOTPYHTOBYBATH TBEPKCHHS, IPUIMATH PIIIICHHS B YMOBax
HEMOBHO1, HAJJINIIIKOBOI, TOYHOI Ta WMOBIpHICHOI 1H(OpMaIlii; KPUTHYHO OLIHIOBATH 3700yTy
iHpopMariro Ta ii JKepena, BHOKPEMIIOBATH TOJIOBHE, aHAJi3yBaTH, pOOMTH BHCHOBKH,
BHUKOPHCTOBYBAaTH OTpPUMaHy iH(POpPMAIlil0 Ha MPAKTHIl; OyAyBaTH 1 JOCTIPKYBaTH MPOCTIMIi
MaTeMaTU4YHI MOJIEJIi peabHUX MPOIIECIB 1 SBHII; 3aCTOCOBYBATH 3/100yTi 3HAHHS Y HaBYAJIbHUX 1
JKUTTEBUX CUTYAIsIX Ta MPodeciiHIN TiSTbHOCTI.

9.2 Buan HaBYaIbHOI JISIJIBHOCTI

InpuBinyansHa poboTa/ [HaAMBIAYaIbHHI TPOEKT (PO3p0OJICHHS a00 CTBOPEHHS —

HIUI HampuKiIaj, YaCTUHHU OOJNagHaHHSA, TPOAYKTY ab0 apXiTEeKTypHUU MPOEKTY,
KOMIT'IOTEpHOTO KOJIYy, MYIbTUMEA1MHOT mpe3eHTalii, XyIOXHBOTO YH
JITepaTypHOTO TBOPY, BEO-CaiTy, BIiKi, BiJeoOJOT, MOIKACT, OJIOT TOIIO)

HJ12 [HTepakTUBHI NeKIIii

H/13 BukoHaHHS 1HAMBIAYaIbHUX PO3PAaXyHKOBO-aHATITHUHUX 3aBAaHb

H14 KoHncnekryBanHs

10. MeToam Ta KpuTepii OMiHIOBAHHSA

10.1. Kputepii omiHroBaHHs

YoTtupubdanapaa
Busnauenus HalllOHAJIbHA IIKaJIa
OLIIHIOBAHHS

Peiitunrosa OanpHa
[IKaJa OLIHFOBAHHS




BigMinHe BUKOHAHHS JUIIE 3 HE3HAYHOIO KIJIBLKICTIO

5 (BIAMIHHO) 90 <RD <100
MIOMUJIOK
Buiie cepeHbOro piBHSA 3 KiJJbKOMa MOMUJIKAMHU 4 (nobpe) 82 <RD < &9
3araioM npaBwiIbHa poOOTa 3 MEBHOIO KUTBKICTIO
P P 4 (106pe) 74 <RD < 81
MIOMUJIOK
Hernorano, aje 31 3Ha4HOKO KIJIBKICTIO HEJIOMIKIB 3 (32/10BUJIBHO) 64 <RD<73
BukoHaHHS 33710BOJIbHSIE MIHIMAIBHUM KPUTEPISIM 3 (3310BLIBHO) 60 <RD <63
MoxuBe MOBTOPHE CKIIAJaHHS 2 (He3a10BUIBHO) 21 <RD <59
MoxuBe 0JJHOpa30BE MOBTOPHE CKJIAIaHHS 2 (He3a0BUIBHO) 0<RD<20
10.2 Metoau MOTOYHOTO (POPMATUBHOTO OLIIHIOBAHHS
XapakTepucTHKA I[ezman.ﬂ, 380‘,)0“[““
THKHI1 3B 130K

M®O1

VcHi BIAOBIAI
CTYACHTIB TiJ
qac

. NPaKTHYHUX
OmnuryBanHs Ta OnuTyBaHHS TPOBOJAMTHCSI B YCHIH Ta p
. . o . IIpoTrsairoM | 3aHSATH,
YCH1 KOMEHTap1 nuchbMoOBill Qopmi, IJS TpOBEICHHS
. . BUBYCHHS | pe3yabpTaTu
BUKJIAZIa4a 3a OMUTYBAHHS 3aTy4al0ThCS TECTOBI MaTepiaiu 3 .
N . JUCITUTUTIHH TeCTyBaHHA,
Horo JICIIUTUTIHY. ;
npeacTaBJIeHI
pe3yiapTaTaMu PO3B'A3KHU
3agay Ta
MPHUKJIATIB.
M®O2 Arecramniiini
JomarrHi . . .| TuxHI .
[TponoHyOTECS 10 BUKOHAHHS 1HIMBIAyaTbHi Bukonani
3aBJaHHA IJIS . . NPOTATOM | . . .
. 3aBJaHHS CTYyICHTaM 3 BIiAMOBIJHUX TeM IHIUBITyalbHi
MEePEBIPKU . MEePIIOTO Ta
. JUCTUTUTIHH 3aBIaHHS
TOTOBHOCTI 0 Apyroro
€K3aMEHIB ceMecTpiB
M®O3
Hananua
3BOPOTHOTO
3B’SI3KY PO
. . IIporsarom | Pesynbrartu
pe3yabTaTu Pesynpratu mepeBipkd OOTOBOPIOIOTHCS Mif .
. BUBYEHHSA | MEPEBIPKHU
MEPEBIPKU 9yac KOHCYJbTaIlii .
JUCIUILIIHA 3aBIaHb
BUKOHAHHS
IHIUBITyaIbHUX
3aB/IaHb

3100yBadeM




M®O4

Hacranosu
BUKJIaga4da B . . IIporsarom .
. 3axig MPOBOXMTHCS MijJ 4Yac HPOBEICHHS BukoHaHi
npoueci BUBYCHHS
NPAKTUYHUX 3aHSITh . 3aBJaHHs
BUKOHAHHS JAACUUILTIHH
MPaKTUIHUX
3aBIaHb
10.3 MeToau miICYMKOBOTO CyMaTHBHOTO OIlIHFOBaHHS
Heniaiin, L
Xapakrepucruka . 3BOpOTHMIi 3B'A30K
THKH1
CrtyneHTH
MCOl1 .. | mpeacraBusOTH
. . . . Hanpukinui . ..
[TincymkoBuii Ha icnuT BHHOCATBCS MaTepianu Apyroro foTo BiAMOBiAl Ha
KOHTPOJIb: cemectpy. APY HUTaHHS
ceMecTpy .
eK3aMEH €K3aMCHAIIIMHOT'O
oinery
MCO2
3BIT 32 B Cinni Bukounawni
pe3yJibTaTaMu Judepenuiiopannii 3amik HaNpHUKIHI He mor(])l IHOUBigyanbHI
BUKOHAHHS MEPIIOTO CEMECTPy P pPO3paxyHKOBI
cemecTpa
MPaKTUIHUX poboru
pooiT
MCO3
ITotouni Bkinmi
KOHTPOJIbHI . . KOXHOTO .
KouTtponrai poboTm 3a MarepiazaMu BukoHnaHi
pobotu : MO Y s
) . JMCLUTLTIHH. 3aBIaHHS
(mpoMiKHUHT BUBYCHHSA
MOJYJIbHUI IUCLUILTIHA
KOHTPOJIb)
MCO4 - , Bi .
- OBCACHHSA MHIPOMI)KHOTO KOHTPOIJIR 1AII0B111 Ha
OuiHIOBaHHS POBE/L P . p > | lIporsirom g At
TCCTYBaHHA BU3HAYA€THCA P1IBCHb 3HAHD, IHIOCTABJICHI1
MUCbMOBHX . : cemMecTpy
. YMIHb Ta HaBUYOK CTYJCHTIB. IIUTAaHHA
pooiT
KonTponbHi 3axou:
MoxnuBicTh
MakcumajpHa TMEPECKIIaTaHHsA
KUTBKICTh 3 METOIO
OaiiB T ABUIIIEHHS
OILIIHKHA
Iepumii ceMecTp BUBYEHHS 100 6aniB
MCO2. 3Bit 3a pe3yJabTaTaMyd BUKOHAHHS TPAKTUYHUX POOIT 40
[TincyMKOBHIT KOHTPOJIb MEPILIOTO ceMecTpy -AnudepeHLiioBaHni 40 Hi
3aliK
MCO3. TloTouHi KOHTPOJBHI POOOTH (IPOMIXKHUKA MOIYIBHHMA 30
KOHTPOJIb)




2x15 30 Hi

MCO4. OuiHoBaHHS MUCHBMOBUX POOIT 30

2x15 30 Hi
JApyruii ceMecTp BUBYEHHS 100 6anis
MCOL. ITincyMKOBHI KOHTPOJIb: €K3aMEH 40

IcniuT 3a MatepianamMu Apyroro ceMecTpy 40 Hi
MCO3. [loTo4yHi KOHTPOJBbHI POOOTH (IPOMIKHUKA MOIYJIbHHUI 30
KOHTPOJIb)

2x15 30 Hi
MCO4. OuiHroBaHHS MUCHMOBUX POOIT 30

2x15 30 Hi

CTyZeHT IOMyCKA€eThCA 10 ICIIUTY 32 YMOBHM BUKOHAHHS 1HJIMBIIyaJlbHOTO 3aB/JaHHS 1 BUKOHAHHS
KOHTp. 3aXOJlIB Ta OTPUMAaHHS MO3UTHUBHOI OLIHKHU 3a yCiMa 3aX0JaMU MPOMIKHOT'O KOHTPOJIIO.
3BOPOTHHUH 3B'A30K - Google Meet, MIX 3a MOCHUIIAHHSIM:
https://mix.sumdu.edu.ua/study/course/6203 meet.google.com/izz-ngtn-wgn

11. PecypcHe 3a0e3ne4eHHs] HABYAJIbHOI TMCUMILTIHU

11.1 3aco0u HaBYaHHSA

3H1 I'pacdiuni 3acobu (ManOHKH, KpecleHHs, reorpadidyni KapTH, CXeMH, IIaKaTH

TOIIO)
3H2 biGnioreuni ponau
3H3 MynsTuMeia, Biieo- 1 3BYKOBIATBOpPIOBaJlbHA, MPOEKIiIHHA amapaTypa

(BimeokamepH, MPOEKTOPU, EKpaHHU, CMAPTAOIIKH TOIIO)

[Iporpamue 3a0e3nedeHHs (sl MIATPUMKH JIHCTAHIIMHOTO HaBYaHHS,
3H4 IHTepHeT-onUTYBaHHS, BIpTyalbHUX JIa0OpaTOpil, BIpTyalbHUX MAII€HTIB, IS
CTBOPEHHS KOMIT I0TepHOI rpadiku, MOAETIOBAHHS TOIIO Ta iH.)

11.2 ITndopmariiiine Ta HaBUYATLHO-METOAUYHE 3a0€3MICUCHHS

OcHoBHa JiTepaTypa

Kunenko T.I., Binoyc O.A. OOuncieHHsS Ta 3aCTOCYyBaHHS KpaTHUX 1
1 KpUBOJIIHIHHUX iHTerpamiB: HaBd. nmoci6. Cymu : CymZ1V, 2020. 224 c¢. URL:
http://lib.sumdu.edu.ua/library/DocDescription?doc_id=658716

Buma marematuka [Tekcr] : koHcnekT nekiii : y 2-x 4. Y.2 / 1. T'. 'ony6koB, B.
2 A. Kimumenko, T. I. XKunenko. — Cymu : Cym[Y, 2020. — 116 c. — 75-08. URL:
http://lib.sumdu.edu.ua/library/docs/rio/2018/Holubkov_chast.

[Mpuknanni 3amayi 3 BUIIOT MaTeMaTuku: HaB4. mocib., Cymu: CymchKuii
3 NEepKaBHUH YHIBEpPCHUTET, 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.

JlonomixHa JiTepaTtypa

3763 MeroauyHi BKa3iBKM a0 opraHizamii camocTiifHOi pob6oTH 3 KypCy
"Marematuunuii ananiz". Po3nin "[arerpansae uncnenHs. Busnauenuii interpa.

1 3actocyBaHHs Bu3Ha4YeHOro iHTerpana" [TekcT] : it cTy. HanpsMy IirOTOBKH
"Enextponika" nernoi ¢opmu HaBuanus / O. A. binoyc. — Cymu : Cym/1V, 2015.
—6lc.

4061 MetonuyHi BKa3iBKM J0 OpraHizamii camocTiiHOI poOOTH 3 KypCy
"Matematuunuii ananiz". Posmin "udepenmianpae uucnenas. [IpaBuia
2 nudepentiiroBanns. [Toxigai ¢yHKiii pisaux BuaiB" [TekcT] : aia CTyJeHTIB
HanpsMy miarotoBku "Enektponika" nennoi popmu maBuanus / O. A. binoyc. —
Cymu : CymJ1Y, 2016. — 26 c.

4223 MetoanuHi BKa31BKU J0 MPAKTUYHUX 3aHATH 13 Kypcy "Buina matemaruka".
Po3nin "EnemenTu BekTopHOi anrebpu" [Tekcrt] : aAnd iHXEHEPHHUX
crnenianbHocTel ycix ¢popm HaBuanHsg / O. A. binoyc. — Cymu : Cym1VY, 2017. —
30c.

4573 Meroan4Hi BKa3iBKH 10 MPAKTUYHUX 3aHATH 13 Kypcy "Buina matemartuka'.
Poznin "Teopisa rpanuis. OcHoBU nudepeHiaabHoro yucaeHHs” [Tekct] : ais
1HKEHEepPHUX HANpsMiB MIAroToBKH ycix ¢opm HaBuaHHA / . I'. T'onyGkos, B. A.
Kmumenxko,O. A. binoyc. - Cymu : CymJ1Y, 2019. — 63 c.

4574 MeTtoan4vHi BKa3iBKH JI0 MPAKTUYHKUX 3aHATH 13 Kypcy "Buima matemartuka'.
Po3nin "Enementu minitiHOi anredpu" [TekcT] : mis iHXKEHEPHHUX HAINPSIMIB
miarotoBku ycix ¢popm HaBuanus / 1. I'. ['omyOkos, B. A. Kimmmenko, O. A. binoyc.
—Cymu : Cym21Y, 2019. — 23 c.

4575 MetoanuHi BKa3iBKU 70 MPAKTUYHUX 3aHATH 13 Kypcy "Buia matemaruka.
Po3znin "Enementu BekTopHOI anredpu Ta aHanitTuyHoi reometpii” [Teker] : mis
CTYJ. IH)KEHEPHUX HaNpsAMiB MiArOTOBKH ycix ¢opm HaBuanHs / I. I'. ['omy6xoB, B.
A. Kmumenko, O. A. binoyc. — Cymu : Cym/1Y, 2019. — 33 c.

Indopmauniiini 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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