QE HauioHaAbHUI TEXHIYHUI YHiBepcuTeT YKpaiHu
«KUIBCbKUM MONITEXHIYHUWA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIo»

Kadeapa maremaTruunoi
¢izukn Ta MudepeHniaIbHUX
PiBHSIHb

Buuwa matemaTtmka. YactuHa 1.

NiHiAHa, BeKTOpHa anrebpa Ta aHaniTMUHa reomeTpia. AudepeHuianbHe

YUC/NIEHHA.

Pob6oua nporpama HaBuYanbHOI agncuunaiim (Cunabyc)

PiBeHb BULW,0i OCBiTH
Fanysb 3HaHb
CneuianbHictb

OcBiTHA nporpama
Cratyc gucumnnidm
dopma HaBYaHHA

PiK niarotoBKu, cemectp
O6car aucumunniHm

CemecTpoBuii KOHTPONb/
KOHTPONbHi 3axoam

Po3knap 3aHATb
MoBa BUKnagaHHsA
IHdopmauia npo
KepiBHUKa Kypcy /
BUK/aAauviB

Po3milLeHHA Kypcy

PeKBi3anTK HaBYa/IbHOI AUCUUNAIHN

Mepwulii (6akanaspcokuli)

G - IH¥eHepis, supobHUUMBo ma 6ydisHUYMeo

G11 "MawuHobydysaHHa"

EHepzoow,a0He 061a0HAHHA 6ionaausHUX ma 800HEBUX MexHOos102ill
OcHosHa

OyHa/OucmaHuitiHa/3miwaHa

1 Kypc, ociHHil cemecmp

8 kpedumis /240 200uH

[IpakTnu.
3aHAT.
Jlekmii | (cemiHapm) CPC
Toguuu 46 74 120

Exzamen; mooynvua koumpoavna poooma (MKP), inousioyanvhe cemecmpose
sasoannus (1C3)

http://roz.kpi.ua
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Nektop: MorunboBa BikTopist BitaniiBHa, T01eHT kKadeapu MaTeMaTUIHOT
¢13uku Ta qudepeHnianbHuX piBHIHD PM®, kaHa. Pi3.-mMaT. HAyK
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MpakTtuuHi 3aHaTTA: MormwiboBa Biktopis BitaniiBHa, noneHT kadeapu

MaTeMaTH4HOi (hi3uKH Ta JudepeHiaibHuX piBHIHE MO, kau. }i3.-
Mart. HayK

mohylova.viktoriia@Ill.kpi.ua

ORCID: https://orcid.org/0000-0003-3757-4561

Ha rmatdopmi «CikopchKui» (Ko 10CTYyIy 10 Kypcy HaJaeThCs Ha
NEePIIOMY 3aHATTI 3T1AHO 3 PO3KIAIOM)

Mporpama HaB4Ya/NAbHOI AUCLUN/IIHU

1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

MerToro HaBYaIbHOT AUCHUILTIHU € (OPMYBaHHS y CTYAEHTIB IHTErpaJIbHOI KOMIIETEHTHOCTI — 34aTHOCTI
JI0 JIOTIYHOTO MHCIEHHS, (POpMyBaHHS OCOOMCTOCTI CTYJIEHTIB; PO3BUTOK iX IHTENIEKTY 1 3/110HOCTEN;
3IaTHOCT1 PO3B’A3yBaTH CKJIaIHI CIIelialli30BaHi 3a4a4i Ta MPaKTUYHI TPpobIeMu IpodeciiHoi qisTbHOCTI,
BUKOPHCTOBYBAaTH METOAN MAaTEMaTHYHOTO aHAITI3Y B IHKEHEPHUX PO3PaXyHKaX.

BuBuenns qucuumuiing “Buina Matematuka” cTyeHTaMH BiOyBa€eThCsS MPOTATOM JIBOX CEMECTpiB Ha |
Kypci, BIIMOBIAHUM KypcC MOALIEHUH Ha J1Ba KpeAUTHUX MOAy 1 “Bumia matematuka. Yactuna 1. JliniiiHa,
BEeKTOpHa anredpa Ta aHaimiTHuHA reomerpis. [udepenuianbHe uucineHHs.” Ta “Buina maremartuka.
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Yacruna 2. Oyskiis 6aratbox 3MiHHUX. [HTErpansne uncnenns. JudepenmianbHi piBHAHHA . 3araabHUMA
obcsr aucnuiuting — 17 kpeautiB (OCiHHI#M cemecTp-8 KpeauTiB, BECHSIHHIA ceMeCTp — 9 KPEIHTiB)

IIporpamHi KOMIIETEHTHOCTI:

3araabni komnereHTHOCTI (3K)

3K 01 — 3naTHicTh 10 a0CTPaKTHOT'O MUCIICHHS.

3K 06 — 3naTHicTh reHepyBaTH HOBI i€1 (KpeaTHBHICTD)

3K 11 — 3naTHicTh 10 MOIIYKY, 0OpOOICHHS Ta aHali3y iH(pOpMAIIii 3 PI3HUX JHKEPE.

IIporpamHi pe3yJbTaTH HABYAHHSA
ITPH 04 — 3Hatu MareMatuky, Gi3WKy 1 XiMil0 Ha piBHI, HCOOXITHOMY JJISI JIOCSATHEHHS PE3y/bTaTiB
OCBITHBOI ITPOTPaMH.

MpepeKBi3nTK Ta NOCTPEKBI3UTU AUcLUNNiIHK (Micue B CTPYKTYPHO-OriUHIl cXxemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpPamoto)

Hucturutina “Buma wmarematmka. Yactuna 1. JliniliHa, BekTopHa anreOpa Ta aHaJIiTHYHA
reoMetpis. Judepennianpie YuciaeHHs.” BUKIAAEThCS B MEPIIOMY CeMecTpi Ha 06a3i MOBHOI cepeHbOT
abo0 cepeHbOi MpodeciitHOT OCBITH.

Merta BUBYCHHS TUCIMIUTIHM — 3aCBOEHHS CTYJCHTaMH 0a30BUX MAaTEMAaTUYHHUX 3HAHb, OTPUMAaHHS
HABUYOK MATEMAaTUYHOTO JIOCIHIHKCHHS, PO3BHHEHHS y CTYICHTIB MUCICHHS, (OPMYBAHHS HABHYOK
BUKOPHUCTAHHA MTOBHOTO 00’ €My iH(opmallii Ta KOMyHIKaTUBHUX 3ac00iB y mpodeciiiHiil qisSIbHOCTI.

3micT HaBYa/IbHOI AUCLUNAIHM

OcsiTHiit koMnoHeHT «Buma marematuka. Yacruna 1. Jliniiina, BeKTOpHA ajiredpa Ta aHaJiTHYHA
reometpisi. {udepeHniajibHe YncJIeHHA.» - BiiBoauThCsi 8 kpeautiB (240 roaun).

Po3ain 1. EsemenTu qainiiinoi ajareopu.

Tewma 1.1. Matpumi. [ii Hag MmaTpHIsIMy.

Tema 1.2. BusHayauku Ta iX BIaCTHBOCTI.

Tema 1.3. O6epHena matpuiist. MaTpuuHi piBHSHHS.

Tema 1.4. Cucremu niHIHHUX anreOpaiuHUX pIBHSHbD.

Po3nin 2. EsleMeHTH BEKTOpPHA a/ire0py Ta aHAJITHYHOI reoMeTpil.

Tewma 2.1. Bextopu. Jlii Hag BEeKTOpamH.

Tema 2.2. IIpssma Ha TUIOIIMHI.

Tewma 2.3. IlnonuHa Ta npsiMa B MpOCTOPI.

Tema 2.4. Kpusi 1pyroro nopsixy.

Po3zaia 3. Betyn 10 MaTeMaTHYHOIO aHAJI3Y

Tema 3.1 Yucnosi nocnioBHOCTI. ['paHu1g 4MCI0BOT MOCIiAOBHOCTI.

Tema 3.2. @ynk1ii, 03Ha4eHHs, criocoou 3aBnanHs. Kinacudikamis QyHKIIi.

Tema 3.3. I'panuns ¢ynkuii. I ta Il uynosi rpanuni. ExBiBageHTHI HECKIHUEHHO Majli (QYHKIIII.
Tema 3.4. HenepepsHicTh QyHKIii onHieT 3MiHHOI. Kimacudikartist Touok po3puBy.

Po3zain 4. IndepennianbHe ynciaeHHs: pyHKUiT oHi€l 3MiHHOT

Tema 4.2. Toxiani Ta qudepeHiiany BUIIUX TOPSAKIB.

Tema 4.3.3actocyBaHHs TU(EPEHITIATTEHOTO YHCICHHS IS TOCIIKeHHS (QYHKIIIH 1 TOOYI0BH 1X
rpadikis.

OcsiTHiit koMnoHeHT «Buma matemaTruka. Yacruna 2. @ynkuisa 6ararbox 3MiHHuX. IHTerpajibHe
yncjaenns. udepenuianbHi piBHIHHA» - BiiBoaAuTHCs 9 kpeauTiB ( 270 roaun).

Po3ain 5. @yHkuii KiabKoX 3MiHHHUX

Tema 5.1 [ToHATTS PyHKILIT KUTBKOX 3MIHHUX.

Tema 5.2 ['panuIs Ta HeMEPEPBHICTb.

Tewma 5.3 JIudepeniiitoBanHs Ta 3aCTOCYBaHHS MOX1THAX

Po3ain 6. InTerpanbHe unciaeHHst pyHKUil oxHi€eT 3MiHHOT



Tema 6.1 HeBuznaueHuit iHTerpai.

Tema 6.1 Busnauenuit inTerpai.

Tema 6.2 HeBnacHi iHTerpam.

Po3aia 7. 3Buvaiini nudepeHnianbHi piBHAHHA

Tema 7.1 3Buuaiini nudepeHianbHi piBHIHHS MEPIIOTO MOPSAKY.
Tewma 7.2 3Buvaitni gudepeHIiaabHi PIBHIHHS BUIIMX MTOPSIKIB.
Tema 7.3 Cucremu 3BHUaitHUX Au(depeHialbHUX PIBHIHbD

HasuanbHi maTtepianu Ta pecypcu

Ocnoena nimepamypa:.

1.

2.

3.

10.

Hy6osuk B.I1. Bumra maremaruka: HaBu. noci6. / Jlyoosuk B.I1., FOpuk L.I. — K.: A.C.K., 2005. — 648
c.
Hy6oBux B.II. Buma matematuka. 30ipHuk 3aga4: HaB4. noci0. / Jlyoosuk B.I1., FOpuk L.I. — K.:
A.CK., 2005. - 648 c.

Bumra maremaruka. EneMeHTH JiHIAHOI 1 BEKTOpHOI anreOpu, aHamiTH4HA reoMerpisd. [IpakTukym
[EnektponHmMii pecypc]|: HaB4. moci0d. aus  3700yBadiB - CTymeHs OakamaBpa cmem. 141
Enexrpoenepreruka, enekrporexnika ta enekrpomexanika / KIII im. Irops Cikopebkoro ; yknan.: H.
JI. lenucenko, B. @. 3paxeBcbka. — Enextponni Tekcroi gani (1 daiin: 4,01 M6aiit). — Kuis : KIII
iM. Iropst Cikopcbkoro, 2024. — 168 c.

https://ela.kpi.ua/handle/123456789/66743

Buma marematuka. Betyn 1o marematuunoro ananizy. Ilpaktukym [Enekrponnuii pecypc] : HaBY.
noci0. uist 3100yBauiB cryneHs 6akanaspa crell. G3 Enexkrpuuna inxenepist, G4 EHeproBupoOHULITBO
/ H. JI. lenucenko, B. B. Morunposa ; KIII im. Irops Cikopcbkoro. — Enexkrponni TekcToBi maHi (1
¢ain: 1,72 Moaiit). — Kuis : KIII im. Irops Cikopcbkoro, 2026. — 63 c¢. — Ha3Ba 3 ekpana.
https://ela.kpi.ua/handle/123456789/80578

https://ela.kpi.ua/handle/123456789/80578

Buira maremaruka. Jludepenmianpae uncieHus GyHKiii oaniei 3MminHoi. [Ipaktukym [ Enexrponnuit
pecypc] : HaBuambHmii mociOHWK Juisi 3100yBadiB  cryrneHs OakanaBpa / H. JI. [lenucenko,
T. O. €promina, B. B. MorunsoBa. — Enextponni TekctoBi gani (1 ¢aiin: 2,92 M6aiit). — Kuis : KIII
im. Irops Cikopcebkoro, 2022. — 159 c.

https://ela.kpi.ua/handle/123456789/50361

Buma maremaruka. @ynkiii 0aratbox 3miHHUX. [Ipaktrkym [Enektponnuit pecypc| : HaBd. mocio.
IUTst 37100yBauiB cTyneHs Oakanaspa crell. 141 Enekrpoenepreruka, e1eKTpOTeXHiKa Ta
enextpomexanika / KIII im. Iropst Cikopeskoro ; yknan.: H. JI. Jlenncenko, B. B. MorunsoBa. —
Enextpon. Texct. nani (1 ¢aitn). — Kuis : KIII im. Iropst Cikopebkoro, 2024. — 49 c.
https://ela.kpi.ua/handle/123456789/67942

Buma marematuka. HeBusnauenuii interpan [EnexTpoHHMH pecypc] : MpakTHKyM : HaBYalbHUM
nociOHMK I 3700yBauiB  cTymeHs OakanaBpa cremianbHocTi 141 Enextpoenepreruka,
esniekTpoTexHika Ta enekrpomexanika / KIII im. Iropst Cikopebkoro ; ykiaz.: H. JI. Jlenucenko, B. B.
MorunboBa. — Enextpon. Tekct. nani (1 ¢aiin: 1,3 Moaiit). — Kuis : KIII im. Iropsa Cikopcskoro, 2025.
-70c.

https://ela.kpi.ua/handle/123456789/74277

3aBJaHHs Ta METOJIMYHI BKa31BKHU 10 BUKOHAHHS TUIIOBOTO PO3PaXyHKY 3 Kypcy BHILOi MaTEeMaTHKU
Ha TeMy ‘“‘Bu3HaueHuil Ta HeBIacHI IHTErpaan’”’

VYxknamu: B.®.3paxescrka, .B.B. Morunsosa. — K. HTYY “KIII imeHi Irops Cikopcebkoro”, 2017. -
37c.

http://ela.kpi.ua/handle/123456789/23008

JudepenuianbHi piBHSIHHS Ta CUCTeMH. MeTOu4HI BKa31BKU Ta BaplaHTH 3aBJaHb JIJIsl TUTIOBOTO
po3paxyHKy 3 BuIoi marematuku. / ykinana: T.B.Kapuayxosa, B.®.3paxescbka, B.B.MorunsoBa-K.:
HTVYVY «KI1I»,2014.-80c. )

https://ela.kpi.ua/handle/123456789/7668

Bnanimipos B.M., [TyukoB O.A., IImurescekuit M.B. 36ipHuk 3aBmans 3 Buioi marematuku. Y.1. -
Kuig: Ionitexnika. - 2003.-189 c.

Jlonomidcna nimepamypa:
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1. Buma MaTeMaTHKa: MiIPYYHUK JUIsI CTYACHTIB €KOHOMIYHUX HAMPSMKIB MiATOTOBKH/ KOI.
aBTOpiB.- XapkiB: Poiio,2014

2. Buma maremaruka. Enementu niniitnoi anredpu. [Ipaktukym [EnexTponHuii pecypc] : HaBuaibHUH
nociOHuK 1y1s1 3100yBaviB crynens 6akanaspa / KIII im. Iropst Cikopebkoro; ykian. T. O. €EppoMiHa,
O. A. TloBaposa, H. JI. [leaucenko. — Enexrponni Tekctosi aani (1 daiin: 1,15 Mo6aiit). — KuiB :
KIII im. Irops Cikopcekoro, 2021. — 44 c.
https://ela.kpi.ua/handle/123456789/41238

3. Buma wmaremarnka. Yactuna 1. JliniliHa, BEKTOpHa aireOpa Ta aHAIITHYHA TEOMETPIsl.
Hudepenniansue yncienns. Kypc nekuiid [EnekTponnuii pecypc] : HaBd. 1mocio. s 3100yBaviB
crymeHs OakamaBpa 3a cmern. 186 «BumaBHunTBo Ta momirpadis», 133 «lamysese
MamuHoOyayBanHs» / KIII im. Irops Cikopcekoro ; yknaa.: O. I. Kymuuk-/{uBynsceka, T. B.
Asneesa. —Enextpon. Texct. nani (1 daitn: 5,41 Mo6aiit). — Kuis : KIII im. Irops Cikopcbkoro, 2025.
—269 c.
https://ela.kpi.ua/handle/123456789/72218

4, Buma martemaTtuka. ['paHuIl, HENMEPEpBHICTh : MPAKTHKYyM 1 30IpHHMK 3ajlad J0 PO3pPaxyHKOBOI
pobotu [EnexkTpoHHMIA pecypc] : HaBYaIbHMI MOCIOHHMK I 3700yBadiB CTymeHs OakanaBpa
cneriansHocTi 141 Enexrpoenepretuka, enekrpoTexHika Tta enektpomexanika / KIII im. Irops
Cikopcekoro ; ykinaz.: B. @. 3paxkeBcbka. — EnekrponHni TekcroBi gani (1 daiin: 779 Moaiir). —
Kuis : KI1lim. Iropst Cikopebkoro, 2024. — 61 c.
https://ela.kpi.ua/handle/123456789/67995

5. Iurerpanbhe uncieHHs GyHKIIT oaHiel 3MiHHOT [ EnexkTpoHHu# pecypc] : HaB4aabHUM NOCIOHUK ISt
3nmo0yBauiB crTymeHs OakanmaBpa 3a OcCBiTHIMH mporpamamu «IIpomuciioBa ekonoris Ta
pecypcoedekTiBHI 4YUCTI TexHONOrii», «Exonoriuna 6e3neka», «TexHiuHi Ta mporpamHi 3acoou
aBToMarm3amii», «lHKUHIPHHT TIAKOBaHb Ta IAKyBAIBHOTO OONaaHaHHS», «IHXKUHIpUHT
oOyasiHaHHs BUPOOHHUIITBA MOJIMEPHUX Ta OyAiBENbHUX MaTepiajiB i BUPOOIBY CIelialbHOCTEH
161 Ximiuni texHomorii Ta imkeHepis, 101 Exosoris, 151 ABromarm3aiiiss Ta KOMI IOTEPHO-
inTerpoBani texHonorii, 131 Ilpuknagna mexanika, 133 T'anyzeBe mamunoOyayBanus / KIII im.
Iropss Cikopcekoro ; T. B. ABnmeeBa, O. 1O. [roxxenkoBa, B. B. Jlucronmanosa. - EnekrpoHHi
tekcToBi maHi (1 ¢aiin: 3.88 Mo6aiir). - Kuis : KIII im. Irops Cikopcekoro, 2023. - 151 c.
https://ela.kpi.ua/handle/123456789/56440

IHghopmayiliHi pecypcu:
Enextponnuii apxiB HaykoBux Ta ocBiTHiX MaTepianiB KIII im. Irops Cikopcbkoro Pexxum nocrymy:

https://ela.kpi.ua/
HaBuyanbHUiIA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNNIHU (OCBITHBOrO KOMMNOHEHTA)

HaBuanpHa yacTHHA KPEOUTHUX MOJYJIIB CKIAAETHCS 3 JIEKIIHHOTO Marepiaity, NpaKTUYHUX 3aHATH Ta
KOHTPOJIbHUX 33aXOIB Y BUIVISAI MOYJIBHUX KOHTPOJIbHUX poOiT ( MKP), iHANBIdYyalbHOTO CEMECTPOBOTO
3apaanus (IC3). Bei hopmu HaBUaHHS MOBHHHI IOTIOBHIOBATH OJIHA OJTHY 1 IIepe10a4aroTh CaMOCTiiHy 11032
ayJUTOpHY pOOOTYy cTyaeHTiB. Ha nekmiiiHuX 3aHATTAX — JIEeKLisd 3 MOSCHEHHSM Ta BUKOPUCTAHHSIM
HAOYHOTO Martepially y BHIJISAII MpE3eHTallill; Ha MPaKTUYHUX — 3aBJaHHS O BUKOHAHHS, MO3KOBUH
HITYpM, IPOOJIEMHI 3aBAaHHS.

NeKuinHi 3aHATTA

Ne 3/m Haszea memu nexyii ma nepenix 0CHOGHUX NUMAHD
(nepenix QudaxmuuHux 3acobie, nocunanHs Ha ingopmayini ddxcepena)
Po3aia 1. EnemenTn ainiiinoi ajaredpu.
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Jlexyis 1.

Mampuyi. Busnaunuxu, ix enacmugocmi.

1.1. Matpwuiii, OCHOBHI ITOHSITTSI.

1.2. JIii Hag MaTpHIISIMH.

1.3. BuzHayHUKYU KBapaTHUX MATPHIlb IPYTOro Ta TPEThOro MOPSAKIB, 1X

BJIACTUBOCTI.

1.4. Mi"opu Ta anreOpaidHi TOMOBHEHHS.

1.5. O6uuncneHHs] BU3HAYHHUKIB

1.6. [ToHATTS PO BU3HAYHUK KBAJAPATHOI MAaTPHUIIl N-TO MOPSIIKY.
Jlireparypa[1,3].

Jlexuyis 2.

Mampuyi.
2.1. OGepuena matpwuiis, i moOy10Ba.
2.2. EneMeHTapHI epeTBOPCHHS MaTPHILb.
2.3. IloHATTS paHry MaTpulli, Horo 00YHCICHHS.
2.4. MatpuuHi piBHSHHS.
Jlirepatypa[1,3].

Jlexyis 3.

Cucmem niHItIHUX aneeOpaidHuX PiGHsHb.

3.1. Cucrem niHiiHUX anreOpaiuHUX PiBHSIHb, OCHOBHI MOHSTTSI.

3.2. Po3B’s3yBaHHSA CHCTEMHU JHIHHUX DPIBHSHBb 33 JOMOMOIOI MAaTPUYHOTO
METOy.

3.3. Po3B’si3yBaHHs CHUCTEM JIHIMHHUX anreOpaiyHuX piBHAHb 3a (GopMylaMu
Kpamepa

3.4. Kpurepiili cymMiCHOCTI CHUCTEM JiHIHHUX anreOpaiyHUX pPIBHSHB, TeopeMa

Kponekepa-Kanesmri.

3.5. Meron l'ayca.
Jlirepatypa[1,3].

Po3ain 2. EjleMeHTH BeKTOpHA ajire0pyM Ta aHAJITHYHOI reoOMeTpii.

Jlekyis 4.

Bexmopu 6 npocmopi.
4.1. OCHOBHI MTOHSATTS.
4.2. JliniiiHi ornieparii 3 BEKTOPaMH.
4.3. JlineHHs BiApi3Ka B JaHOMY BiJIHOIIICHHI.
4.4. Ilpoex1is BEKTOPY Ha HANPSMOK.
4.5. Po3knaja BeKTOpy 3a 6a3ucom.
4.6. HanpsiMH1 KOCUHYCH.
Jliteparypa[1,3].

Jlexyis 5.

Ckanapuuii ,6ekmopHuil ma miuanuti 006ymox 6eKmopis.

5.1. CxansipHuii OOYTOK BEKTOPIB Ta HOTO BIACTUBOCTI.

5.2. BektopHuii 100yTOK, HOro OCHOBH1 BIIaCTUBOCTI.

5.3. Mimanwuii 100yTOK TpbOX BEKTOPiB, KOMITJIAHAPHICTH BEKTOPIB.
Jliteparypa[1,3].

Jlekyis 6.

lIpsama na niowuni.
6.1. [ToHsaTTS mpsAMOT NiHIT HA TIOIIKHI.
6.2. PiBHSIHHS TTpsAIMOT Ha TUIOIIUHI.
6.2.1. 3aranpHe piBHSAHHS NPSIMOi
6.2.2. [Ipsima y Binpizkax.
6.2.3. KanoniuHe Ta mapaMeTpu4Hi piBHIHHS MPSIMOT.
6.2.4. PiBHAHHS MPsAMOi 3 KyTOBUM KOE(DiIli€EHTOM.
6.2.5. PiBHSAHHS NpsAMOi y BiJpi3Kax.
6.2.6. HopmanpHe piBHSHHS MPSIMO.
6.3. B3aemHe po3MileHHs ABOX NMpsAMHX. KyT MK mpsMUMH.
6.4. BinxuieHHs TOYKH BiJ IpsiMOi. BijicTaHb BiJl TOUKH JI0 MIPSAMOT.
Jlirepatypa[1,3].




Jlexyia 7.

Inowunu 6 npocmopi.
7.1. TIOHATTS TUTONIMHY Ta JIiHI{ B IPOCTOPI.
7.2. PIBHAHHS IUIOIIWHA.
7.2.1. 3aranbHe piBHSIHHS TUIOLMIUHU.
7.2.2. PiBHAHHS IUIOIIUHH Y BiIpi3Kax.
7.2.3. PiBHSAHHS IUIOMIWHM, IO MPOXOIUTH YePe3 TPU TOUKH.
7.2.4. HopmalibHe piBHSHHS TUIOIIMHU.
7.3. B3aemHe po3minieHHs ABoX IuiomuH. KyT Mixk muionuHamu.
Jlirepatypa[1,3].

Jlexyisa 8.

Iipsima 6 npocmopi. llpsama i niowuna 6 npocmopi.
8.1. Buau piBHSHB NPSMOT B IPOCTOPI.
8.2. B3aemMHe pO3MIICHHS ABOX MPSIMUX B IIPOCTOPI.
8.3. Po3mimieHHs mpsMoi BITHOCHO TIIOIIMHH.
Jlireparypa[1,3].

Jlexyis 9.

Kpusei opyzozo nopsaoky na niowuni.
9.1. Komno.
9.2.Eximc.
9.3. I'imep6omna.
9.4. ITapaboia
BuBeneHHs KAHOHIYHHUX PiBHSIHB, TOCIIHPKCHHS BUTIIATY Ta OCHOBHI
XapaKTePUCTHKH.
Jlirepatypa[1,3].

Po3aia 3. Betyn 10 MaTeMaTHYHOIO aHAJI3Y

Jlexyis 10

Mnoowcunu yucen. Qucnosi nocrioosnocmi.
10.1. YucmoBi MHOKHUHU.
10.2. I[ToHATTS YKCIOBOI MTOCTITIOBHOCTI, ii TpaHMIIS.
10.2.1. IToHATTS ITOCIIITOBHOCTI.
10.2.2. I'paHu1is mociiT0BHOCTI.
10.3. OcHOBHI BIIACTUBOCTI 301KHUX ITOCIIITOBHOCTEMN.
10.4. Yucno e — K rpaHuls MOCIiJ0BHOCTI.
Jlirepatypa[1,4].

Jlexyisn 11.

Qyukyis. I panuys gyuxyii 6 mouyi.
11.1. ®ynxkuis. OCHOBHI MOHATTS 1 03Ha4YeHHs. OCHOBHI €JIeMEHTapHI (PYHKIII1.
11.2. I'pannns ¢yHKIIT B TOYIII.
11.3. OpnHocropoHHi rpaHuui. [I'panuns ¢yHKOii Ha HECKIHUEHHOCTI,
HECKIHYEHH1 TpaHMIli
11.4. OcHOBHI TeOpeMu Npo IpaHulll QyHKII.
Jlirepatypa[1,4].

Jexyis 12.

Hecxinuenno mani, HeckinueHHo 6enuki )yHKYII.
12.1. HeckiHueHHO MaJli, HECKIHUEHHO BEJIMKI (DYHKIII].
12.1.1. O3nauyenHsa HeckiHueHHO ManuX (GyHKHiH (HM®).
12.1.2. OcHosHi 1emu npo HM®
12.1.3. O3nauenHst HeckiHdeHHO Benukux (yHkmiii (HB®D). 3B's130x mix
HB® ta HM®.
12.2. Apudmernuni ornepartii HaJl TPAHHAIIIMHU.
Jlirepatypa[1,4].

Jexyis 13.

Baowcnusi epanuyi.
13.1. BaxnuBi rpaHuiii.
13.1.1. Ilepma BakHMBa TPAHMIIS.
13.1.2. JIpyra BaxiuBa IpaHUILISL.
13.2. TlopiBHSHHS HECKIHIYCHHO MAJIUX (DYHKITIH.
Jlirepatypa[1,4].




Jlexyis 14.

Henepepsnicmo ¢hynxyii.

14.1. HenepepBHicTh (DYHKIIIT y TOYIII.

14.2. Touku po3puBy.

14.3. BrnactuBoCTI HenlepepBHUX (YHKIIIH.

14.4. BnactuBocTi QyHKIIi HETIEPEPBHUX HA BIJPI3KY.
Jliteparypa[1,4].

Po3aia 4. Indepennianbue yncaeHHs GpyHkiii oaHi€l 3MiHHOL

Jexyis 15. | Jupepenyianvne uucnenus ¢hymkyiti oouiei 3minnoi. Iloxiona @yukyii oowiei
3MIHHOI.
15.1. 3amayi, 0 MPUBOAATH A0 MOHATTS MOX1THOI.
15.2. TlonaTTs moxigHoi. [ 'eoMeTpu4HMI 3MICT MOXIAHOT.
15.3. [IpaBuna audepenititopanus. JudepeHiiitoBadHs cKiIaaeHoi QyHKIIii.
Jlirepatypa[1,5].
Jexyis 16. | Jupepenyianvne yucnenns ¢hyuxkyiti oowici 3minuoi. Iloxiona @ynxyii oowiei
3MIHHOI.
16.1. [ToxiaHi BiJf OCHOBHHX €JIe€MEHTapHUX (DYHKITIH.
16.2. Tabnuus noxigaux. [Ipukinaam 3acTocyBaHHs OCHOBHUX (popmyit
nudepeHIiroBaHHS
16.3. udepenuiroBanus (yHKIH, 3aJaHUX Yy MapaMeTpU4HI Ta HESBHIH
dbopmax.
16.4. Jlorapudmiune mudepeHmiroBandsa. [loxigHa MOKa3HUKOBO-CTEIIEHEBOT
byHKIi.
Jlirepatypa[1,5].
Hexyis 17. | Qugpepenyian ¢pyuxyii. Iloxioni euwyux nopsokie. Jughepenyianu suujux nopsokie
17.1. Iudepentian GpyHKIii Ta HOro BIACTUBOCTI.
17.2. 3actocyBanHs audepeHIiana 10 HabIMKEeHNX 00YNCIIeHb
17.3. ToxiaHi BUIIHUX TTOPSIKIB.
17.4. ®opmyna JleibHina.
17.5. lpyra noxigHa mapameTpuIHo 3a1aHoi QyHKIIIi.
17.6. IudepeHitiaan BUITUX TOPSAIKIB
Jlirepatypa[1,5].
Jlexyis 18. | Ocnosni meopemu ougepenyianbHo2o YucienHs.
18.1. Teopema depma.
18.2. Teopema Pomus.
18.3. Teopema Jlarpanxa.
18.4. Teopema Kori.
Jlirepatypa[1,5].
Jlexyis 19. | 3acmocysannsa oughepenyianvrnozo uucienms
19.1. IpaBuno Jlomitamns.
19.2. ®opmynu Teiinopa Ta MaknapeHa
Jlirepatypa[1,5].
Jlexyia 20. | 3acmocysanns oughepenyianono2o uucients 00 00CAiONCeH s QYHKYIL.
20.1. YmoBu cTanocti GyHKIIi. YMOBH MOHOTOHHOCTI (DyHKIIIi.
20.2. Makcumymu 1 MiHiMymu ¢yHkmoii. HeoOxigHa ymoBa ekcTpeMymy.
JlocTaTHI yMOBH €KCTPEMYMY.
20.3. Haii6inp1re 1 HaliMeHIIIe 3HaYeHHs (QYHKIIT HeTIepepBHOi Ha BiJIPi3KYy.
Jlirepatypa[1,5].
Jexyisn 21. | 3acmocysanns ougepenyianbHo2o yucieHts 00 00CHIONCEHHS PYHKYIL.
21.1. Omyxkumicts Tpadika pynkiii. Toukn neperuny.
21.2. HeoOxi/iHa 1 JOCTaTHsI yMOBa MEPETHUHY.
21.3. 3Hax0/KCHHS aCHMITTOT rpadika QyHKIIIT.
Jlirepatypa[1,5].
Jlexyisn 22. | 3acmocysanns ougeperyianbHo20 YUCieHHs 00 00CAI0NCeHHS (YHKYII.

22.1. 3arayibHa cxeMa JO0CHKeHHS (QyHKITII.
Jlirepatypa[1,5].




| Jexyin 23. | Oz2nsi0osa nexyis.

MpaKTUYHi 3aHATTA

Ne 3/

Haszea memu npakmuunozo 3aHsamms ma nepeiik OCHOBHUX NUMAHb
(nepenik OudaxmuyHux 3aco0is, NOCUNAHHS HA THopmayilini dxcepena)

Komnnexcni uucna.
[ToHATTS 1 IpeICTaBICHHS KOMIUIEKCHUX YUCEI, TX TEOMETPHUYHE 300paKCHHSI,
dbopmu 3anucy. Jlii Ha KOMIIEKCHUMH YnciiaMu, hopmysia Myagpa.

Busnaunuxu.

[ToHATTS BU3HAYHUKIB Ta iX OCHOBHI BiIacTUBOCTI. OOUYnCIIEHHS BU3HAYHUKIB
JIOBUIBHOTO TIOPSIZIKY.

Jlirepatypa[1,2,3].

Buoaua 3ae0anna IC3 u.1

Mampuui.
Jii Hag MaTpHIIIMHU.
Jliteparypa[l,2,3].

Mampuui.
[ToOynoBa oOepHEeHOT MaTpulli . MaTpu4Hi PiBHSHHS.
Jliteparypa[l,2,3].

Memoou po3e’azanns CJIAP.
PaHr maTpuui. MatpuuHuii cnocib. Metog Kpamepa.
Jliteparypa[l,2,3].

Memoou po3e’azanns CJIAP.

Kpurepiit cymicrocti CJIAP. locmimpkeHHs Ta po3B’si3aHHS CUCTEMH 32 JOIIOMOT OO
teopemu Kponekepa-Kanemni 1 popmyn Kpamepa.

Mertopn ["ayca. JlocmipkeHHSI CHCTEMH 3a JOTTOMOTOO €JIeMEHTapHUX MEPETBOPEHbD.
Jlireparypa[l,2,3].

MosmopetHs. 3axuct IC3 u.1

Bexmopna anzebpa.

Bekropu B npoctopi. JliHiiHi onepauii Hax BekTopamu. basuc, po3kiaj BeKTOpy 3a
0a30BUMH BEKTOpaMHU.

Jliteparypa[1,2,3].

Buoaua 3aedanna IC3 u.2. Jliteparypal[3].

Bexmopna anzebpa.
3anaui Ha CKaJISIpHUI 100yTOK BEKTOPIB.
Jlireparypa[l,2,3].

10.

Bexmopna anzebpa..
3aavi Ha BEKTOPHUM Ta MilIaHUN JOOYTKH BEKTOPIB.
Jliteparypa[1,2,3].

11.

IIpsama na naowuni.

3aranbHe, KAHOHIYHE Ta ApaMETPHYHE PIBHAHHS IPAMOI HA IUIOIMHI. PiBHAHHS
TIPAMOi, 1110 IPOXOUTh Yepe3 2 TOUKU. YMOBH NapaebHOCTi,
TepIeHUKYIAPHOCTI IPAMUX Ta KyT MiXk JBOMA IIPIMUMH.

Jlirepatypa[1,2,3].

Buoaua 3aeédanna 1C3 u.3. Jlireparypa[3].

12.

Ipsama na nrowuni.
PiBHsAHHS npsiMoi y Bizpi3kax Ha ocsix. HopmoBaHe piBHSHHS MPSIMOT.
Jlireparypa[l,2,3].

13.

IInowuna 6 npocmopi.

3aranbHe PIBHSAHHS IUIOMIMHU B TPOCTOP1 Ta HOT0O AOCTIIKEHHS. PIBHAHHS
IUIOIIMHMY Y Biipi3kax. PIBHAHHS MJIOLIMHM, IO TPOXOAUTH Yepe3 3 TOUKH.
HopMmoBaHe piBHSHHS IJIOLIUHH.

Jlirepatypa[1,2,3].




14.

Ilipsima 6 npocmopi. llpsama i niowuna.

3aranpHe, KAHOHIYHE Ta TapaMeTpUUYHEe PIBHSIHHS NPpsMoi y ipocTopi. PiBHAHHS
IPsIMO1, IO TIPOXOAUTH Yepe3 1B TOUKH.. B3aeMHe po3TairyBaHHs MPSIMUX i
IUIOUIMH B MPOCTOPI.

Jliteparypa[l,2,3].

15.

MKP yacmuHa 1.

Kpusei opyzozo nopsaoxy na niowuni.

Kouo, enirnc: BuBeeHHS iX piBHAHB, TOCIIIXKEHHS BUTJISAIY Ta OCHOBHI
XapaKTEePUCTHKH.

Jlirepatypa[1,2,3].

16.

Kpusei opyzozo nopsaoxy na niowuni.

Koo, mapabona, emninc ta rinep0oiia: BUBEIECHHS iX piBHSAHB, JOCTIKCHHS BUTIISAY
Ta OCHOBHI XapaKTEPUCTUKH.

Jlireparypa[l,2,3].

17.

Tosmopenns. 3axuct 1C3 4.2,3

18.

Obuucnenns epanuysb yuci080i nociioosnocmi. OouucieHus epanuyb QYHKYIL.
3acToCyBaHHS OCHOBHHMX TEOPEM IIPO TPAHUIll O OOYUCIICHHS TPaHUIb. POSKpUTTS

HEBU3HAYEHOCTEN THUITY [g]
Jlitreparypa[1,2,4].
Buoaua sasdanns 1C3 u.4. Jliteparypa[4].

19.

Obuucnenns epanuysb QyHKYii.
3acToCcyBaHHS OCHOBHHX T€OPEM IIPO TPAHUIIl A0 O0UHCICHHS TpaHuilb. OCHOBHI
TUIIM HEBU3HAYCHOCTEH B IPAHUIISX Ta CIIOCOOU 1X PO3KPUTTSI.

o 00 0 o
POSKpI/ITT}I HCBU3HAYCHOCTCHU THUITY [;] ; [00 — 00]; [6] PO3KpI/ITT$[ HEBU3HAYCHOCTCU

3 ippaIioHaATbHOCTSIMH.
Jliteparypa[1,2.,4].

20.

TlopiensnHs HeCKiHUEeHHO MAAuX QYHKYI.

[TopiBHSHHS HECKIHYEHHO MaMX (QyHKIiH Bu3HaueHHS MOPSAKY MallOCTi
HECKIHYEHHO ManuX. EKBIBaJI€HTHI HECKIHUEHHO MaJji (PyHKIIiil.
Jlirepatypa[1,2,4].

21.

Obuucnenns epanuyb QyHKyii.
ExBiBaJIeHTH1 HECKIHUEHHO MaJli (DyHKIIIH, 3aCTOCYBAaHHS /10 OOUHMCIIEHHS TPaHMIIb.
Jliteparypa[1,2,4].

22.

Henepepsnicmo ¢hynxyii, mouku pospusy.
Henepepshoi ¢ynkuii B Touni. Knacugikaris po3pusiB QpyHKIII.
Jlirepatypa[1,2,4].

23.

Tosmopenns. 3axuct 1C3 u.4.

24,

Obuucnennss NOXIOHUX A6HO 3A0AHUX DYHKYII.

OcHoBHI npaBuia Ju(epeHIitoBaHHS: OX1IHA CyMH, JOOYTKY 1 YaCTKU (PYHKIIIH.
Jliteparypa[1,2,5].

Buoaua 3aedanna IC3 4.5. Jlitepatypa[10].

25.

Obuucnennss NOXIOHUX A6HO 3A0AHUX PYHKYII.
[Toxigna o6epuenoi gpyHkiii. [loxingHa ckiaaaHol GYHKIII.
Jlirepatypa[1,2,5].

26.

Obuucnenns noXioHux yHKYitl, 3a0aHUX NAPAMEMPUYHO, HESBHO.

[ToxinHa HesiBHO 3a1aH0i pyHKIi1. Jlorapudmiune nudepenuiroBanus. [loxigna
MOKa3HUKOBO-cTeneHeBoi GyHkmii. [Toxigna QyHKIi, 3a1aH01 TapaMeTpUyIHO.
Jlirepatypa[1,2,5].

27.

Tloxioni suwux nopsoxis.

[ToxigHi BUIMX TOPSAKIB SBHO 3aAaH0il (HyHKIT. [IoX1AHI BUIIUX MOPSAKIB HESIBHO
3agaHoi @yHkuii. [ToXigH1 BUIIMX NOPSAAKIB MapaMETPUYHO 3a7aHOi QYHKIII.
Jlirepatypa[1,2,5].

28.

Hudghepenyianu nepuioco ma suwyux nopsoKis.




Judepenuiany neporo nopsaky. Judepeniiany BUIUX TOPSIKIB.
Jlitreparypa[1,2,5].

29. 3acmocysanns ougpepenyiany.

Ha6nmkeni o0urciIeHHs 3a JOTOMOT O TU(EPEHITIaTiB.
Jliteparypa[1,2,5].

30. 3acmocyeanusn noxioHoi.
I'eomeTpuuHmii 3MicT MOXiHOI. PIBHAHHS TOTHYHOT Ta HOpMaJi 10 rpadiky
byHKIIII.
Jlirepatypa[1,2,5].

31. 3acmocyeanusn noxioHoi.

[TpaBuno Jlomitas.

Jliteparypa[1,2.5].

32. 3acmocysanusn oughepenyianbhoco uucients 00 00CAi0NCeHHs PYHKYIT.
3pocranns i criaganua QyHkiiid. Toukun ekctpemymy. HaiiGiabIme 1 HaiimMeHIe
3Ha4YeHHA (YHKII HenepepBHOT Ha BIJPI3KY.

Jliteparypa[1,2.5].

33. 3acmocysanusn oughepenyianbroco yucienHs 00 00CAIONCeHHsl PYHKYIL.
Jocnimkenns GyHKIINA HAa OMYKIICTh 1 yTHYTICTh. Touky neperuny rpadika
GyHKITI.

Jliteparypa[1,2.5].
34. 3acmocyesanus oughepenyianvhoeo yucients 00 00Ci0NCeHHs PYHKYIT.

3HaxopKeHHs acuMNTOT rpadika ¢pyskmii. [loBHe gocmimpkenHs QyHKIii Ta
noOyoBa ii rpadiky.

Jlirepatypa[1,2,5].

35. 3acmocysanus oughepenyianoHoeo yucients 00 00Ci0NCeHHs PYHKYIT.
[ToBHe mocmimkeHHs QyHKLIT Ta moOynoBa ii rpadiky.

Jliteparypa[1,2.5].

36. ITosmopennsa. 3axuct [C3 4.5,
37. Iloemopennus. MKP uwacmuna 2.

6. CamocriiHa poboTa cTyaeHTa

Bunu camocrtiiiHoi poO0OTH — OmpalfoBaHHs JIEKIIIHOrO MaTepiaidy, HIArOTOBKA 10 ayAUTOPHUX 3aHSTh,
PO3B’S30K 3aj]]a4, BAKOHAHHS 1HAUBIAyalbHOro cemectpoBoro 3apnanus (IC3), miaroroska no MKP.

Camocmitina poboma cmyodenma nepedoauac:
ni020moeKy 00 JeKyitiHux 3ausims — 12 200
ni020MOBKY 00 NPAKMu4Hux 3ansams — 36 200,

ni020mMoBKy 00 MOOYIbHOI KOHMPONbLHOI pobomu — 6 200;

suxonannsa 1C3 —36 200;

niocomogky oo icnumy — 30 200.

MoniTUKa Ta KOHTPOb
7. MoniTMKa HaBYaNbHOI AUCUMNAIHU (OCBITHDOTO KOMNOHEHTA)

Ha MOMEHT MpOBEICHHS KOXXHOTO 3aHSTTS, SK JICKIIHHOTO, TaK 1 MPaKTHYHOTO, Yy CTyJCHTa Ha
IOPUCTPOI, 3 SIKOTO BiH MpaLo€, Mae OyTH BCTAaHOBJECHO J0JAaTOK Zoom (y BHIAIKy AMCTaHLIHHOTO
HaBYaHHS), a TAKOXK BIAKpUTO Kypc «Buima maremaruka. Yactuna 1» Ha minatdopmi « CikopchbkHit» (Koa
JIOCTYITY J10 KypCY HaJa€eThCsl Ha MEPIIOMY 3aHSTTI 3TiIHO 3 po3kiagoM). Cuinabyc; NekuiiHuil Marepial;
3aBIaHHS /0 KOXKHOTO TPAKTUYHOTO 3aHATTS; BapiaHTH MOAYJIBHOI KOHTPOJBHOI POOOTH; METOAMYHI



pexoMeHAalii 10 BUKOHAHHS NMPaKTUYHUX Ta PO3PaXyHKOBOI poOOTH; BapiaHTH e€K3aMeHalliiiHoi poOoTu
po3mimeno Ha miargopmi «Cikopcbkuii» Ta y cucteMi «Enexrponnnii Kammyc KITI».

Cucrema BUMOT, SIKi BUKJIQZa4 CTABUThH MEPE CTYICHTOM:

- npasuna 6iosioyeanna 3amams:. BiAnoBimHO A0 Hakazy 1-273 Bim 14.09.2020 p. 3abopoHeHO
OLIIHIOBATH TPHCYTHICTH a00 BIACYTHICTh 37400yBaua Ha ayJUTOPHOMY 3aHATTI, B TOMY YHCIHI
HapaxoBYBaTH 3a0XOuyBaibHI ab0 mTpadui Oamu. Bimamosimno mo PCO nanoi nucumruiinm 6anu
HApaxOBYIOTh 32 BIAMOBIIHI BUAM HABYAIBHOI aKTUBHOCTI HA TPAKTUYHUX 3aHATTSIX.

- NPAGUIA NOBEOIHKU HA 3AHAMMAX: CTYICHT Ma€ CIyIIIHO BUKOHYBAaTH BKAa31BKM BUKJIaJaya LI0JI0
poOOTH Ha 3aHATTI, MOBOJUTHUCS CTPUMAHO I YEMHO Ta HE 3aBa)KaTH IHIIMM CTYJEHTaM 1 BUKIAAauy.
Bukopucransas 3aco0iB 3B’S3Ky Al MOIIYKY iHGopMamii Ha Tyri-AUCKy BHKJIagada, B IHTEpHETi, B
JTUCTaHIIMHOMY Kypci Ha matdopmi CiKOpChbKUN 3M1MCHIOETHCS 32 YMOBH BKa31BKHM BHKJIA1a4a;

- ROJIIMUKA 0e0NaiiHie ma NepecKkiaoany.
a. MKP.
® YCHINIHUM BBa)XA€ThCS BUKOHAHHS KOHTPOJIbHOT pOOOTH, SIKIIO CTYJIEHT OTPUMAB 3a Hei He MEHIII,
Hix 60% Bix MaKCHMAaJILHOI KIJIBKOCTI OaltiB.
® Yy BHINAJAKY IPOMYCKYy KOHTPOJIBHOI poOOTH 0€3 MOBaKHOI NMPUYMHH a00 HEYCIIIIHOI 37adi
KOHTPOJIBHOI pOOOTH TEepeCKIaJaHHs KOHTPOJIBHOI pOOOTH 3MIMCHIOETHCS TPU HASBHOCTI BCIX
JOMAIITHIX POOIT MO BIAMOBIIHINA TeMi 3a y3rOJKEHHSIM 3 BHUKJIaJjaueM, MpU I[bOMY MaKCHMallbHa
OIIIHKA, SKY CTYJCHT MOXE OTPHUMATH 3a KOHTPOJIBHY po0oTy, ckianae 60% 10 BiIHOIICHHIO JI0
MaKCHMaJbHOI OI[IHKM BYACHOI 3/1a4l KOHTPOJBHOI POOOTH, MPHU IOMY MOIMEpPEeIHs OIIHKa
AHYJTIOETHCS.
e vy pa3i poOOTH B AUCTAHLIHHOMY PEXHUMI KOHTPOJIbHY poOOTY MOTPIOHO 3aXUIATH, HE3aXUIICHA
poboTa o1iHIeThC He OLIbIe sk 60% Big MaKCHMaJIBHOT OITIHKH.
b. Kpurepii ouinrosanns [1C3:
¢ VYCHINIHMM BBa)Xa€ThCS BHUKOHAHHS 1HJMBIIyallbHOTO CEMECTPOBOTO 3aBAAHHS, SIKIIO CTYJEHT
oTpuMaB 3a Hei He MeHII, Hik 60% BiJg MakCHMabHOT KUTBKOCTI OatiB.
® MpaBWIHHO, BYACHO BUKOHAHE 1 3axWIleHe 3aBaaHHs omiHeThes B 0,5-3 Oan (B 3a1€KHOCTI Bij
CKJIQJTHOCTI 3aj1a4i);
® TIPaBWIHHO, BYACHO BUKOHAHE 1 HE 3aXMILCHE 3aBAaHHs OMiHIOeThCs B 50% BiJ KUIBKOCTI OatiB 3a
MPaBUJIbHO, BUACHO BUKOHAHE 1 3aXHIILICHE;

e HENpaBWJIbHO BUKOHAHE 3aBJaHHS OLIHIOEThcA B 0 OamiB 1 moTpedye nepepoOKU 3 3MEHIIEHHSAM

ouinku Ha 10% 3a koxHy cripo0y;

® YAaCTKOBO BUKOHAHI 3aBJaHHA MOTpeOye mepepoOKH 3 3MEHIIEeHHSM OmiHKK Ha 10% 3a KOXHY

cpooy;

e HEBUYACHO 3/IaHE 3aBJIaHHS OILIIHIOETHCS 3 3MEHIIICHHSM OIIIHKU Ha 5% 3a KOXKHHI THKICHb;

® TEOpeTUYHHI MaTepial ouiHeThes B 4 6amu. bes 3axucry 0 6anis.

- nonimuka wo0o axkademiunoi 0odpouecnocmi: Konexc uecti HaimioHambHOTO TEXHIYHOTO
yHiBepcutery  Ykpainn «KuiBcbkuii  momiTexHiuHMM  iHCTUTYT iMeHl Irops  CikopcbKoroy»
https://kpi.ua/files/honorcode.pdf BcranoBmI0€ 3aranbHi MOpaibHI MPUHIIMIIY, TPABUIIA ETUYHOI TOBEIIHKH
oci0 Ta mependavyae MOJITHKY aKaJeMiuyHOi JOOPOYECHOCTI s OcCiO, IO MpaIlOIOTh 1 HABYAIOTHCS B
YHIBEPCUTETI, SIKUMH BOHHM MalOTh KE€PYBATHUCh y CBOiMl AISUIBHOCTI, B TOMY YMCIi MPU BUBYEHHI Ta
CKJIa/IaHHI KOHTPOJIBHUX 3aX0/IiB 3 TUCHUILIIHU «Buia matemaruka. Yactuna 1»;

- NpU BUKOPUCMAHHI YUPPosux 3acodié 36°A3Ky 3 BUKIaAaueM (MOOLITBLHUN 3B’A30K, €EKTPOHHA
TOIIITA, TMIePENICKa Ha popyMax Ta y colMepexax TOII0) He0OXiAHO JOTPUMYBATUCh 3arallbHOMPUHHATHX
€TUYHUX HOPM, 30KpeMa OyTH BBIWIMBUM Ta OOMEXXYyBaTH CIUIKYBaHHs poOOYMM 4acoM BUKJIa/1aya.

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3ybTaTiB HaBYaHHA (PCO)

Ilomounuit KOoHmpoJb. EKCIPEC-ONUTYBAHHS, OMMMTYBAaHHS 3a TEMOIO 3aHATTA, HanmucaHHsa MKP, 3axuct

IC3.

1. Mooyavna konmpoaovua poooma (MKP)

YacTuna 1. Tema « JliniiiHa, BekTopHa ajiredpa Ta aHaIITUYHA T€OMETPIs»
Bazosuii 6an — 5 6ain.



Cmpykmypa
13a60anmus (1 6an). 3amaya 3 Temu «JIiHiiiHa anreGpa»
2 3a60anns (1 6an). 3anada 3 Temu «BekTopHa anreGpay»
3 3a60anns (1 6an). 3agada 3 TeMH « AHAJIITUYHA TEOMETPIsN»
4 3a60anus (2 6anu). JlaT BIANOBiOs HA TEOpETHYHE NMHUTaHHS 3 TeM «JIiHiiiHa, BekTOpHA
anreOpa Ta aHAJIITUYHA TEOMETPIsDH

3pa3zok eapianmy

13a60anns. Po3B’13aTH MaTpUYHE PIBHAHHS (_12 41}) X (; g) = (Z 2)

2 3a60anns. Bepumnu tpukyTHuKa MaroTh koopaunati A(1; 0; 3), B(4; —2;5),C(1;1; —2).
3HaiTH NOBXKUHY BUCOTH AK.

3 3a60anns. Bepumnu TpukyTHUKa MaroTh koopaunatu A(1; 0; 3), B(4; —2;5),C(1;1; —2).
Ckuactu piBHSIHHA Bucotu AK.

4 3a60anns. CkanspHuil 100yTOK BeKTOpiB. O3HAYEHHS, BIIACTUBOCTI ( 0JIHA Ha BUOIp 3
JIOBEJICHHSIM ).

Yacruna 2. Tema «/Iudepenuianpae uncinenHs GyHKii oHIET 3SMIHHOT»
Bazoesuii 6an — 5 6an.

Cmpyxmypa
13a60anns (1 6an). 3naiiTH MOXiIHY
(omHe 3:
- IBHO 3aJ1aHo0i (PyHKIIIT;
- HESIBHO 3a71aHOi (DYHKIIIT;
- mapameTpu4Ho 3371aH0l QYHKIT (Vs Vyx))-
2 3a60annsa (1 6an). 3amava Ha 3acTOCyBaHHS 1M0X11HO1. OGUKMCIECHHS IPaHULIl BUKOPUCTOBYIOUH
npasuiio Jlomitans.
3 3a80anns (1 6an). 3agada Ha 3aCTOCYBaHHS MOX1THOT Ta MU EpeHITIATY
(omHe 3:
- HabmKeHe oOouucieHHs QyHKIT;
- CKJIACTHU PIBHSAHHSA JOTHYHOI 1 (a60) HOpMati J0 rpadika QyHKIIT B TOYIII;
- 3HAWTH IPOMIXKH 3pOCTaHHS, CIIaJaHHs Ta eKCTpeMyMHU (YHKIIIT;
- 3HAMTH MPOMIKKH OMYKJIOCT1, YTHYTOCT1 (DYHKIiT Ta TOUKH IEPETHUHY;
- 3HalTH HaitO1IbIIe Ta HallMeHIIe 3HaueHHs QYHKIIT Ha BiAPI3KY).
4 3aedanns (2 6anu). JlaTu BIANOBIIb Ha TEOpPETHYHE NMUTAHHSA 3 TeM «JludepenuianbHe
yrcneHHs! QYHKIT O{HI€T 3MIHHOT»

3pazox eapianmy
13a60anns. 3HANTH MOXIAHY Y, HESIBHO 331aHO1 QyHKII

. 3x-5
sin(x® + 2y) + % —y2arctg(x +3) = e

tgx

. . : 1

2 3a60anns. OOUMCIIEHHS TPaHUIl BUKOPUCTOBYIOUH rpaBwiio Jlomitans lim (ln —) .
X

X—00
3 3a60anHs. 3HAUTH IPOMIKKHU 3pOCTaHHS, CHa/laHHs Ta eKCTpeMyMH (PyHKIIIi
3
y=1-—Vx%—-2x

4 3a60anns. ChHopMyIOBaTH 1 TI0BECTH Teopemy Poss.
B ymoBax po6otu nucranuiitno yactuaa MKP (Teopetnuna) Mmoxe OyTH y BUTJISAL TECTY.
MaxkcumanbHa KinbKicTh 6aniB 3a MKP 10 Ganis.

2. [nougidyanvne cemecmposge 3agdanns (IC3).

Yacruna 1. Tema «EnemenTu niHIAHOT anreOpu».
Bazosuii 6an -5 6anu.
Jliteparypa[3].



Yacruna 2. Tema «EnemenTn BeKTOpHOI anredpu ».
Bacosuii 6an - 2 6anis.

Jliteparypa[3].

Yacruna 3. Tema « AHaJIITUYHA TEOMETPIs».
Bazosuii 6an -5 Ganis.

Jlitreparypa[3].

Yactuna 4. Tema «'pannns dynkuii. HemepepBHicTh GyHKITIT»
Bazosuti 6an — 5 6anis.

Jlirepatypal[4].

Yacruna 5. Tema «/ludepenuianbue uncienHs GyHKuii ogHiel 3SMiHHOT»

Bacoesuii 6an — 7 6anis.
Jlireparypa[10].

[HauBiAyabHE CEMECTPOBE 3aBIaHHS BUKOHYETBCSA CTYAE€HTOM B [103a ayAUTOPHHUM Yac,
NOTpebye 3aXUCTy. 3aXUCT N0JIATAE B NOSICHEHHI BUKOHAHHA 3aBJjaHb Ta BiAnoBiAl Ha
TeOpeTUYHi NUTaHHA JaHol TeMHU (IepeJsiik NMTaHb HAZJAEThCA PU BU/Jadi 3aBJjaHHs). be3
3aXMUCTy 3aB/JJaHHA OLIiHIOEThCA He Oible Hixk 50% Bif MakcMMa/IbHOTO 6aJjty 3a 1ie
3aBJiaHHs, Teopid -0 6aJiB.

MakcumMaJsibHa KiJIbKicTb 6aJs1iB 3a IC3 25 6auris.

3. Ekcnpec- KOHmMpoib ma 8i0n0gidi Ha NPAKMUYHUX 3AHAMMAX

1. Excnpec-onuTyBaHb Ha JIeKIisX. Barosuit 6am — 5 Oais.

2. PoOota Ha npakTHYHUX 3aHATTSIX. Baroswmii 6aix — 10 Gamis.
Kanenoapuuit Konmpoas: TpOBaTUTHCS IBIYl HA CEMECTP, IK MOHITOPUHT MMOTOYHOT'O CTaHy BUKOHAHHS
BUMOT CHIIa0yCy.
Cemecmposuii KORmMpPoO/ib: €K3aMEH.
Ymosu oonycky do cemecmposozo konmponio: MiHIMaITbHO TTo3UTHBHA o1liHKa 32 MKP, 3apaxysanus 1C3,
cemecTpoBuil peiiTunr He MeHIie 30 OaiB.

PeidlTUHIOBA cCHCTEMA OIIiHlOBaHHﬂ De3VJIbTaTiB HAaBYaHHHA

1. PeliTuHr cTyAeHTa 3 KPeOIUTHOTO MOAYJs po3paxoByeThes 31 100 6aniB, 3 sxux 50 GaniB ckiagae

cTaprToBa mkajna i 50 0aniB BIAMOBIIb HA €K3aMEHI.

CraproBuii peUTHHT (MPOTITOM CEMECTPY) CKJIaIaeThes 3 OalliB, SIKI CTYJCHT OTPUMYE 3a TaKi BHIU
pooiT:

—BIJIMOBI/I1 IT1J1 YaC TPOBEICHHS €KCIPEC-ONMUTYBaHb HA JIEKIIIX;

— po0OOTy Ha IPAKTUYHUX 3aHATTSX;

— HaMMCaHHS MOAYJIbHOI KOHTPOJIBHOI pOOOTH;

— BukoHaHHs [C3.

2. Kpurepii HapaxyBaHHs OaltiB:
1. BiamoBizi mijg yac mpoBeIeHHs eKCIIpec-ONMUTYBaHb Ha JIeKIlisX. BaroBuii 6an — 5 Gauis.
— NOBHA BiANOBiAb (He MeHie 90% notpibHoi 1Hpopmarii) 1 Ga;
— HEMOBHA BiJIMOBIJIb (200 MMOBHA BIMOBIIb 3 HeTOYHOCTSIMU) — 0,5 Ganw;
— He3aI0BUIbHA BIAIOBIAEL — O Oais.

3arajgbHa KUJIBKICTh 0ajiiB Ha6paHI/IX 3a CCMECTP MHOXKHUTHECA Ha KOC(I)]H]CHT =, 1€ N - KUIbK1CTb €KCIIPEC-
n
OIMMTYBAaHb.

2.2. PoboTa Ha npakTHYHUX 3aHATTAX. Barosuii 6ain — 10 Gautis.

- BUJIbHE BOJIOAIHHS MaTepiajloM BChOTO 3aHATTS, PO3B’SI30K BUKOHAHO 0€3 MOMUJIOK, HaBe/lIE€HE MOBHE
MOSICHEHHSI METOJIUKY 1X BUKOHaHHS — 1 Oau;



-BOJIO/IIHHS MaTepiajioM; Py BUPILICHHI 33/1a4 — HECYTTEBI IOMHIIKU B pO3paxyHKaX, HEJOCTATHbO ITOBHE
MOSICHEHHS METOJMKH 1X BUKoHaHHA — 0,5 O6anu;

. . . .. 10 o -
3aranpHa KUTBKICTh 0ajliB HAOpaHMX 3a CEMECTP MHOXXHUTHCS Ha KOe(]iIlieHT —,aen - HanOIbIITa

KUIBKICTh OaJTiB OTPUMAHHUX OJIHUM CTYIEHTOM TPYIIH.
2.3. Hammcanns MoaysabHOT KOHTPOIBHOI poboTu. Barosuii 6an — 10 Ganis.
[IpoTsirom cemecTpy IpOBOIUTHCS OJIHA MOAYJIbHA KOHTPOJIbHA POOOTa, SIKA MOAUIAETHCS Ha JIBI
OJIHOT'OJIMHHI KOHTPOJIbHI pOOOTH, SISl KOJKHOI 3 SIKHX BCTAHOBJIIOIOTHCS TaKi KpUTEPIi OLIHFOBAHHS
—3aj1aya BHUpIilIeH] IpaBWiIbHO 1 Oa;
—HEe3Ha4H1 MOMUWJIKH y BupimeHHi 3aaayi 0,6— 0,9 6anu;
—3Ha4HI IOMWJIKH y BupimeHHi 3anaydi 0,2— 0,5 Ganu;
—HeBipHe BHpimeHHs 3a1a4 0 6ais.
B ymoBax gucranuniiinoro nHaBuanns MKP notpeOye 3axucty. MakcumalbHa OIliHKa, SIKY CTYIE€HT
Ma)ke OTpuMaTu 6e3 3axucty podotH, ckianae 60% Bix makcumanbHoro 6airy 3a MKP.

2.4. InguBimyanbHE ceMecTpoBe 3aBiaHHs . BaroBwmii 6an — 25 6aniB. Po6oTa omiHI0eThCS Y
MPOIEHTHOMY BiJHOIICHHI MPAaBUIHHO PO3B’SI3aHUX 3aB/IaHb.

3. YMoBoro arecTanii € BAKOHAHHS BCiX poOIT KOHTPOIIO (Ha Yac aTecTallii) Ta OTpUMaHHs HE MEHIIE
60% Big MaKCUMaJILHOTO 6any.

YMOBOIO JIOMYCKY 10 €K3aMeHY € MiHIMaJIbHO MO3UTHBHA ominka 3a MKP, 3apaxyBanns 1C3, craproBwuii

peUTHHT HEe MeHIe 25 OaiB.

4. Ha ex3amMeHi cTyIeHTH JArOTh BiJNOBI/II Ha 2 TEOPETHYHI MUTAHHA 1 PO3B’A3YIOTh 3 3a1a4i. Koxne
TEOPETHYHE NMUTAHHS 1 KOJKHA 3a/1a4a OI[iHIOITHCA 1o 10 OalliB 32 TAKMMH KPUTEPISMHU:

Kpurepii oriHIOBaHHS TCOPETUYHHUX MMUTAHb

Pisenwv 3aceocuns

HABYAIbHO20 banu Kpumepii oyinosanns meopemuunux numans
mamepiany
«BIOMIHHOY 9-10 MIOBHA BIAMNOBiIb (He meHue 90% nompibnoi ingpopmayii)
«Oobper 7.8 JIOCTaTHBO MOBHA BIAMOBIb (He MeHue 75% nompionoi
P iHhopmayii), abo BIIMOBIAb 3 HE3HAYHUMHU HETOYHOCTSIMU
. HETIOBHA BIAMOBIb (He MeHue 60% nompionoi
«3A008LTbHON 5-6 . .
iHghopmayii) Ta HE3HAYH1 TOMUJIKU
. HEe3aJI0BUIbHA BIJIMOBIAL (He 8i0nosidac sumo2am Ha
«HE3a008IIbHO» 0-4

«3a008i1bHOY)

Kpurepiil omiHOBaHHS 33/1a4.

Pisenw 3aceoenns

. banu Kpumepii oyintoeanns 3aoaui
HA84aIbHO20 Mamepiany

3agada BI/IpiHICHa IMMpaBUJIbHO, 3 TIOBHUM IMOACHCHHAM

«BIOMIHHOY 9-10 (8ipHutl 00TPYHMOBAHUIL PO36 'A30K He MeHul Hixc 95%
3a0aui)
HE3HAaYH1 MOMUJIKY Y BUPIIICHHI 3a/1a4l (He menue 75%
«0obpey 7-8 , .
PO38 '513aH0 8ipHO)
. 3HAYH1 IOMUJIKY y BUPILIEHHI 33/1a4l (He menue 60%
«3a008Ii1bHOY 5-6 , ; .
PO38 'S13aHO GiPHO [ NOSACHEHHO)
. Hesaoosinbnuii pisenv (He 8ionogioac sumoeam Ha
«HEe3a008I1bHOY 0-4

«30008I1bHOY)

3pazox exzamernayitinoeo binemy
1. Ob6epnena matpullsd, O3HaYEHHs, TeopeMa icHyBaHHs. [IOHATTS Mpo MaTpuU4HE PiBHSHHS.
2. JocmimkeHHs (yHKINT 3a JTOTIOMOTOIO TOXiAHOI. YMOBH CTaJIOCTI Ta MOHOTOHHOCTI, MPOMIKKH
3pOCTaHHs CIIaAaHHs, eKCTpeMyMH (QyHKIIT (HeoOXiJHI Ta JOCTaTHI YMOBH).



o ' . . . X +1,5 z—0,5
3. 3naiitu Touky M , cumerpuuny touni M (3, —3, —1), BITHOCHO IPAMO] == yT =

4. O6uncnuty rpannmio | jm (V3x2+4 —/3x2 +x).

X—00
X

5. 3uaiftn noxigny Yy, QyHkuii e + % =xlny.

B ymoBax poOOTH TUCTaHIIHHO TEOPETHYHI MUTAHHSI MOXKYTh OYTH 3aMiHEHI TECTOM.

PeliTuHroBa mkasna 3 Kypcy «Buia matematuka. Yactuna 1»ckiaagae R = Rc + Re = 100
6aJiB.

CTyaeHTH, IKi HAOpaJU IPOTArOM CEMeCTPY PEUTHUHT 3 AUCLUUIIIHU MeHlle R, = 25 6auis,
3000B s13aHi [0 MOYaTKy eK3aMeHalliliHOI cecil MiABUIIMTH CBil PEUTUHT LLJISIXOM NPOBEJEHHS
JOJATKOBUX KOHTPOJIbHUX 3axO/iB, iHaKlle BOHU He J[ONYCKAalTbCA [0 eK3aMeHy 1 MawTb
aKa/ieMiyHy 3a60proBaHiCThb

Y pasi nepexoay Ha AucTaHIiiiHe HaBYaHHA (3rigHo Haka3ly 7-86 Bix 08.05.2020, n.3.15)
CTyJeHTaM, IHAUBiAyaJbHUU peUTUHTr fAKUX R, > 30  exk3aMeHaliliHa OLiiHKa MoOXe OyTH
BUCTaBJIeHA «aBTOMAaTOM» (3i 3roj010 CTyZileHTa). Y pa3i He3roJjy CTy[eHTa 3 OLIiHKO «aBTOMaT»,
CTY[EHT CKJIaJla€ iCIUT B pexUMi Bifieo 3B’I3Ky 3TiJlHO pO3KJ/aJly eK3aMeHaliiHoi cecii. ¥ pasi
TeXHiYHUX 360iB (BiAK/II0YEeHHS CBiTJIa, [HTEpHETY, TOI0) KepyBaTUCs AoAaTKoM 1 J1o Haka3y 7-86,
n.3.15.

Tabmu1s BIAMOBITHOCTI PEUTUHTOBHUX OaJIiB OLIIHKAM 32 YHIBEPCUTETCHKOIO IIKAIOKO:

Kinbkicms 6anie OuiHka
100-95 BiamiHHO
94-85 Lyxe nobpe
84-75 [Oobpe
74-65 3a10Bi/IbHO
64-60 JocTtaTHbOo
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymoBM J0NycKy He ponyweHo

9.[opaTKoBa iHpopmauia 3 gucumnnaiHm (0CBITHLOro KOMMNOHEHTA)
JonaTok 1.
Teopemuuni numanns, wo eunocamoca na MKP
Yacmuna 1.

1. Buznaunuku, 03HauY€HHS Ta BIACTUBOCTI. [IOHATTS BUSHAYHHKIB BUIIMX MOPSIIKIB.

2. Marpuui, OCHOBHI O3HauyeHHs, Aii Hax MatpulsMu. lloHsaTTss oOepHenoi Matpuii. Teopema

icHyBaHHs 00epHeHoi MaTpulli. Panr matpuri

MatpuuHi piBHSIHHS.

Cucremu niHiiHUX anreOpaiyHuX piBHSIHb. OCHOBHI MOHATTA. Metonu po3B’sizanns CJIIAP:

maTpuuHuii Meron, meron Kpamepa, Meroxn I"ayca. [Jocmimxenns CJIAP 3a nonomoroio Teopemu

Kponekepa — Kaneni.

5. Bexkropu. OcHoBHi nouHarTs. JliHiitHi 1ii Hax BekTopamu. [Tpoekiiis BekTopa Ha HanpsMok. Po3kiaz
BeKTOpa 3a 0azucoMm. JliieHHs BiAPI3KY B 3a1aHOMY BigHOLEeHH]. CkanspHuil 100yTOK, O3HAYEHHS Ta

B w



BJIACTUBOCTI. BekTopHMit 10OYTOK, O3HAYEeHHs Ta BIACTUBOCTI. Mimanuii 100yTOK, O3HAYCHHS Ta
BJIACTUBOCTI.

6. PiBHsaHHA npsMoi Ha mwomMHI. Buau piBHSHB NpsMOi Ha IUIOMIMHI. YMOBH MapajelbHOCTI,
MEePHEHANKYISIPHOCTI IPsIMUX Ha TuiomuHi. KyT Mk npsMumu. BifcTanp Bifi TOYKH 1O MPSMOI.
BigxuieHHs TOYKH BiJI IPSIMO.

7.  IlnommHa SK MOBEPXHS MEPLIOrO MOPsAKY. Buam piBHsHB MmoumuHU. Bincrane Big TOYKH 10
TUTONIMHA. BiIXWIeHHS TOYKH BiJl TUIOMMHA. KyT Mi>K TUTOIITMHAMH.

8. Ilpsma y mpocropi. Bumu piBHaHP npsmoi y mpoctopi. Kyt Mk aBoma npsmumu. Bzaemo
po3TalryBaHHs NPSIMUX Y IPOCTOPI.

9.  BsaemHze po3ramryBaHHS OPSIMOI Ta TUIOIIUHH.

10. Kpusi apyroro nopsaky (kojo, efirnc, rinmep6oia, napadona). O3nauenHns. KaHoHiuHe piBHSIHHS.
OcHOBHI TapamMeTpH.

11. TloepxHi apyroro nopsaky. [IoHATTsS moBepxHi Apyroro mopsiaky. OCHOBHI MOBEpXHi, KAHOHIYHE
PIBHSIHHS Ta BUTJIA.

Yacmuna 2.

1.  3apaui, o0 NPUBOAATH IO MOHATTS MOXigHOI. O3HAYSHHS MOXiAHOT, FEOMETPUYHUH Ta (i3UIHUN
3MIiCT.

2.  IlpaBwia mudepeHIiroBaHHS.

3.  Tloxinna HesiBHO 3amanoi QyHkii. Jlorapudmiune interpysanss. [loxinHa mapameTpuyHo 3a1aHOT
byHKIi.

4.  Judepenuian pynkmii. O3Ha4eHHs, BIACTHBOCTI, 3aCTOCYBaHHSI.

5. Tloxigni Ta qudepenuiany BUIIKUX MOPAAKiB. J[pyra moxinHa mapamMeTpuyHo 3a1aHol PyHKIIII.

6.  OcHoBHI Teopemu AudepeHIiaTbHOro uncieHHs GyHkuii oguiei 3minnoi ( Teopemu depma, Poms,
Jlarpamka, Komri).

7. 3acrocyBanns noxiaxoi. [Ipasuio JlomiTans.

8.  ®opwmynu Teitnopa i MaknapeHa.

9. 3acTtocyBaHHS MMOX1IHOT 10 TOCTIKeHHS (PyHKIIIT. YMOBH CTaI0CTi Ta MOHOTOHHOCTI, TPOMIKKHU
3pOCTaHHs CHa/laHHs, eKCTpeMyMHU (YHKIIT (HeoOX1H1 Ta 10cTaTHI yMOBH). ONyKIIiCTh, YTHYTICTb
rpadika QyHKIII1, TOUKH eperuny (HeoOX1H1 Ta JOCTaTHI YMOBH). ACUMIITOTH 110 rpadika
¢bynkii. Haitbinbie Ta HaitMeHIe 3HaueHHs QyHKIIT Ha BIIPI3KY.

JopaTtok 2.
baszoei meopemuuni numanns, wjo UHOCAMbCA HA 3AXUCT IHOUBIOVATILHO20 CEMeCPO8020 3A80AHHSL.

Yacmuna 1.

Jinitina anzebpa.

1.  [aiiTe 03HaYeHHs BU3HAUYHUKA APYTOr0 Ta TPETHOTO MOPSAAKY. SIk 00UHMCIIOIOTHCS BU3HAYHUKH
JPYTOTO Ta TPETHOTO TOPIIKY?

2.  CdopmymroliTe BIaCTUBOCTI BU3HAYHHKIB.

3. JlaiiTe o3HaueHHs BU3HAYHHMKA N — 0 nopsAaky. Ha yomy Ga3yerbcst 0OUnCIIeHHs! BU3HAUHUKA 1 —
ro nopsaxy?

4. 1o Ha3zuBaeTbcsa MaTpulieto? Sk BU3HAYAETHCS pO3MIp MaTpPHUILi?

5. o Take «enemeHT MaTpuli»? Ik BU3HAYA€THCS MiCLie IEBHOTO €JeMEHTa MaTpuLli?

6.  SIki MaTpulll Ha3UBAIOTHCS PIBHUMU?

7. SIKy MaTpuIIO Ha3UBAIOTh CX114aCTOI0, TPAIEIIEBUIHOIO, BEPXHBOIO (HUKHBOIO) TPUKYTHOIO?

8.  Jlatum o3HaueHHs KBaapaTHOI MaTpuli. [1lo Ha3MBa€THCS rOJOBHOIO (JIOTMTOMI>KHOIO) A1arOHAIIIIO
MaTpuIi?

9.  Jlatu o3HAYEHHS J1arOHAIBHOI MaTPUII.

10. SIxa maTpuls Ha3UBAETHCS HYJIbOBOIO, OIMHUYHOIO?



11.

[Ilo Take BEKTOP-psAIOK ( BEKTOP-CTOBIIELb)?

12. 1Mo nasuBaroTs «MiHOpOM M;; MaTpuLi»? {0 Ha3MBaIOThL «anreOpaiyHUM JOTIOBHEHHAM JI0
CTIEMENTY @;j»? AKHK MK HUMH 3B’30K?

13. SIxa maTpulsd Ha3UBa€ThCS CyMOIO ABOX MaTpullb? ChopMyroiiTe BIACTUBOCTI 10AaBaHHS
MaTpHllb.

14. 1o o3Ha4ae MOMHOXHUTH MaTpHLO Ha ckaysap? CHopMyItoiiTe BIACTUBOCTI MHOKEHHS MaTpHULIl Ha
YHCJIO.

15. SIxa maTpuis Ha3UBa€ThCS 100YTKOM JBOX MaTpUllb. 3a SKUM IIPABUIIOM 3HAXOJIUTHCS €JIEMEHT
MaTpHulli, 110 € JOOYTKOM JIBOX MaTpHIlb?

16. SIxy maTpuIo Ha3UBalOTh TPaHCIOHOBaHO? HaBecTu nmpukiag TpaHCIIOHYBaHHS MaTpPULL.

17. Sxa matpuisg Ha3uBaeThcss 0oepHeHor? ChopMylTtoiTe TeopeMy Mpo iICHYBaHHS 00€pHEHO1
MaTpHII.

18. Sk 3 HaiiTu oO6epHeHy MaTpuLto? SIK MepeBipUTH, 110 MATPHUILI € 0OEPHEHOIO 710 3aaH0T MaTpHIli?

19. Illo Ha3uBaeThCs paHroM MaTpHIli? MeToAH 3HAXOIKEHHs paHTy MaTpPUIIL.

20. Jlatu o3HaueHHs CUCTEeMH JiHIKHUX anreOpaiunux piBHAHB(CJIIAP).

21. 3ammcatu CJIAP B anreOpaivniii Ta MaTpuuHii popmax. Onucaru ii CKIaI0BI.

22. Slkxa CJIAP Ha3mBaeThCs OHOPITHOIO (HEOTHOPITHOIO)?

23. Illo Ha3mBaeThcs «po3B’sizkom» CJIAP?

24. Sxi CJIAP Ha3uBarOTHCS CyMiCHUMU (HECYMiCHUMH)?

25. SIki CJIAP Ha3uBaOThCs BU3HAUYCHUMU (HEBH3HAYCHUMHU )?

26. Y yomy nomsrae MatpudHuii MeTox po3B’si3anus CIIAP? SIki cuctemMu MOXHA HUM pO3B’si3aTh?
BkaxiTe HEOTIKM METO1A.

27. SIxi CJIAP moxHa po3B’sizatu MeTosioM Kpamepa? Y domy mossrae neit meroa?

28. Y uomy nounsarae meron ['aycca? SAxi CJIAP MoxkHa po3B’si3aTH LIUM METOI0M?

29. Cdopmymroiite Teopemy Kponekepa-Kamnemi.

Yacmuna 2.
Bexmopna anzeopa.

1.  [latu o3HaueHHs BEKTOpA.

2. Sk MOXHa 3a7aTH BEKTOp?

3. 1o Take Moaynb BekTOopa?

4. Sk 3HalTH MOJIyJIb BEKTOPA, SKILO BEKTOP 33JaHO KOOpJAUHATAMU?

5.  SIxuii BEKTOp HA3UBAETHCSA HYJIHOBUM?

6.  SIki BeKTOpa Ha3MBAIOTHCS BUIBHUMH, PIBHUMH, IPOTHIICKHUMH, KOJIHEAPHUMH, KOMIUTAHAPHUMU?

7. Ski nii Ha;m BEKTOpaMu Ha3UBAIOTHCS JIIHIMHUMU ?

8. Sk 3HaiiTH CyMy IBOX BEKTOpPiB?

9. Sk 3HaiiTh 1OOYTOK BEKTOpa Ha YHCIIO?

10. BmactuBOCTI JiHIHHKX omeparlii HaJ BEKTOpaMHu.

11. Illo Ha3uBaeThCA MPOEKIIIE€ BEKTOpA HA HAMIPSMOK (Ha BEKTOP)?

12. Ik 3HAWTH NMPOEKIIIF0 BEKTOpa Ha HAIIPSIMOK?

13. o Ha3WBarOTh KyTOM Mi)X BEKTOpamMu?

14. BnactuBocTi mpoeKiii BEKTOpa Ha HAIPSIMOK.

15. o Take opt BekTopa?

16. Io Take HampsIMHI KOCUHYCH?

17.  SIxi BeKTOpH HA3WBAIOTHCS JIHINHO HE3aJISKHUMH (JIIHIKHO 3aJI€KHUMM)?

18. latu o3HaueHHs 06a3uCy Ha IUIOIIKHI Ta B IPOCTOPI.

19. Teopemu npo niHiiHY 3aJI€KHICTH BEKTOPIB.

20. dopmyna I 3HaXOPKEHHS KOOPJMHAT CEpeIMHU BiIpi3Ka.

21. O3HaueHHs CKaJISPHOTO JOOYTKY JBOX BEKTOPIB.

22. T'eoMeTpu4HHUH 3MICT CKJISPHOTO JOOYTKY JIBOX BEKTOPIB.

23.  Di3uyHMIA 3MICT CKaJIIPHOTO TOOYTKY JBOX BEKTOPIB.



24. YMoBa NeprneHAuKYJISIPHOCTI IBOX BEKTOPIB.

25. BrnacTHBOCTI CKaIsIPHOTO AJOOYTKY ABOX BEKTOPIB.

26. Sk 3HAlTH CKaNApHUIA JOOYTOK IBOX BEKTOPIB, AKIIO BEKTOPH 331aHO KOOPAHHATAMH?
27.  SIk 3HAWTH KOCHHYC KyTa MK BEKTOPaMH.

28. (O3HaueHHS BEKTOPHOTO JOOYTKY JIBOX BEKTOPIB.

29. T'eomeTpuyHUII 3MICT BEKTOPHOTO TOOYTKY JIBOX BEKTOPIB.

30. ®i3uuHUi 3MiCT BEKTOPHOTO 100yTKY ABOX BEKTOPIB.

31. BuacTuBOCTiI BEKTOPHOTO JOOYTKY TBOX BEKTOPIB.

32. YMoBa KOJIiHEapHOi ABOX BEKTOPIB.

33. Sk 3HalTH BEeKTOpHUI T0OYTOK, SIKIIO BEKTOPHU 33aHO KOOPIAHMHATAMH?
34. OszHaueHHS MIIIaHOTO JOOYTKY TPHOX BEKTOPIB.

35. T'eomeTpuy4HMIt 3MICT MIIIAHOTO AOOYTKY.

36. YMmoBa KOMIUIaHAPHOCTI TPHOX BEKTOPIB.

37. Sk 3HalTH MilIaHUK JOOYTOK, SIKIIO BEKTOPH 3aJaHO KOOpAUHATAMU?

Yacmuna 3.

Ananimuuna ceomempis.

1. [I{o po3yMitOTh i PIBHSHHSAM JIiHI{ HA TUIOMIMHI?

2. CdopmymnroBatu TeopemMy IpoO PIBHSIHHS MPSAMOI Ha TUIOIIHHI.

3. SIke piBHSHHS Ha3UBAETHCS 3arajlbHUM PIBHSIHHIM MpsAMoi? [ToscHUTH, IO 03HAYAIOTH ITapaMeTpu
PIBHSHHSL.

4.  Slxe piBHSHHS HAa3UBAETHCSI KAHOHIYHUM PIBHIHHAM MpsMoi? [1osCHUTH, 110 03HAYAOTH MTapaMeTpu
PIBHSHHSL.

5. Hanmucaru piBHSHHS NIPSIMOI, 1110 TIPOXOAMTH Yepe3 JIBI TOUKH.

6.  SIke piBHSIHHS MPSMOI Ha3WBAEThCS MapamMeTpuaHuM? [1osICHUTH, 110 03HAYAIOTH MTapaMeTpu
PIBHSTHHSL.

7.  Slxe piBHSAHHS NPSAMOI HA3UBAETHCS PIBHSIHHAM 3 KyTOBUM Koediniearom? [loscauTh, mo
03HAYAIOTh NMapaMeTpPH PiBHSHHS.

8.  SIke piBHSHHS Ha3UBAEThCS HOpMATLHUM? [1OSCHUTH, 110 03HAYAIOTH MTApAMETPU PIBHSIHHS.

9. BinxuieHHs: TOUKY BiJl IPSAMOi, BiICTaHb BiJl TOYKU A0 MPSIMOi. 3B'SI30K MK HUMU Ta METOAH
3HAXO/IKEHHS.

10. Kyt MiX npssMUMH, YMOBH NEPIEHIUKYISPHOCTI Ta NapaieabHOCT1 U MPSIMUX 3a/laHUX
3arajlbHUMH PiBHSAHHSMHU.

11. Kyt MiX OpsSsMUMH, YMOBH NEPIEHIUKYIAPHOCTI Ta NapaieabHOCT1 U MPSIMUX 3alaHUX
HOPMaJIbHUMHM PIBHSIHHSAMHU.

12. Kyt MiX npssMUMH, YMOBH NEPHEHIUKYIISIPHOCTI Ta MapajeabHOCTI s NMPSMUX 33/1aHUX
PIBHSHHSIMHU 3 KyTOBUM KO€(II[IEHTOM.

13. o po3yMitOTh MiJ MOHATTAM HOBEPXHi?

14.  CdopmymnoBatu TeOpeMy PO PiBHAHHS MJIOLIMHU.

15. SIxe piBHSHHS Ha3MBAEThCA 3arajibHUM PiBHAHHIM IUTOIMHU? [10SICHUTH, 110 03HAYaI0Th
napaMeTpy piBHSHHSL.

16. SIxe piBHSHHS Ha3WBAETHCS PIBHAHHSIM IUIOIIMHY Y Bipi3kax? [1osICHUTH, 110 03HAYAIOTh
napaMeTpH piBHSHHSL.

17. Sk 3HaiiTH piBHSAHHS IUIOIIMHY, 10 MPOXOAUTH Yepe3 3 TOUKHU?

18. SIke piBHSHHS Ha3WBAETHCS HOPMATBLHUM PIBHSHHIM TUTOMKUHU? [0SICHUTH, IO 03HAYAIOTH
napaMeTpH piBHSHHSL.

19. BiaxwieHHS TOYKH BiJl IUIOIIMHM, BIICTAHb BiJl TOYKH IO IIOIIHHMN. 3B'I30K MK HUMH Ta METOIHU
3HAXOKEHHS.

20. [Ilo Ha3WUBAETHCS KyTOM MiX JBOMA IIoMUHAMU? Sk 3HAWTH?

21. 1o po3yMirOTh i1 JIHIEO B IPOCTOPI?



22.

SIke piBHSIHHS Ha3UBAETHCS 3arajibHUM PIBHSHHIM NpsMoi y mpoctopi? [losicHuTH, 1110 03HAYAI0Th
napaMeTpH piBHSHHS.

23. Slke piBHSHHS HAa3MBA€THCSI KAHOHIYHUM PIBHSHHIM MpsiMoi y mipoctopi? TlosicHUTH, 1110 03HAYAIOTh
napamMeTpH piBHSHHS.

24. Hamucatu piBHSHHS OPAMOi, IO POXOIUTH Yepe3 B TOUKH.

25. SIke piBHSAHHS NPsAMOI Ha3UBaeThCs apameTpuuHuM? [ToscHUTH, 110 03HAYAIOTh MTApaMETPU
PIBHSHHSL.

26.  SIx mepeiTu Bij 3arajJbHOTO PIBHSAHHS HPSMOI y IPOCTOPI 10 KAHOHIYHOTO?

27. S$Ixi yMOBHM MalOTh BUKOHYBATHCA, 11100 TpsiMi OyJn napanesbHi, HepueHIuKYIIpHi?

28. SIxi yMOBHM MalOTh BUKOHYBATHCS, 100 TPsSMi IEPETHHAIIHCA.

29. Slki yMOBHM MarOTh BUKOHYBATHCSI 1100 MpsMa 1 IUIOIIKHA OyIIM MEepIIeHIUKYIIApHi?

30. SIki yMOBHM MarOTh BUKOHYBATHCS 100 IpsiMa 1 TUTONTMHA OYyJIu mapaieabHi?

31. SIki yMOBHM MarOTh BUKOHYBATHCS 100 IpsiMa HaJIe)Kasa TUIONTrH1?

32. SIk 3HaWTH KYT MK IIPSMOIO Ta TUIOMUHOIO?

33. 1lo Ha3uMBarOTh KPUBOIO 2-TO MOPSAKY, SKAW 3arajabHUAN BUTIISA 11 piBHSIHHS?

34. OsnaueHHs KoJyia. Bunu piBHSHB.

35. O3snauenns emninca. Kanoniune piBHsHHSI. OCHOBHI XapaKTEPUCTUKH.

36. O3znauenus rinep6osu. Kanoniune piBHsHHSA. OCHOBHI XapaKTEPUCTHKHU.

37. Osnauenns napa6omu. Kanoniune piHsHHsA. OCHOBHI XapaKTEepUCTHKH.

Yacmuna 4.
Enemenmu meopii epanuyp.

1.  IIo take MmHOXMHA? CriocoOu 3aBAAaHHS MHOXXHMHHU.

2.  SIka MHOXXWHA Ha3WBAETHCS JUCKPETHOIO, 3UMCIICHHOIO, HETIEPEPBHOIO?

3. Slka MHOXHMHA Ha3UBA€THCS YUCIIOBOIO MOCIII0BHICTIO?

4.  S$lxa mocnigoBHICTh Ha3uBa€eThCs oOMexeHor? 1o Take BepxHs (HMKHS) MEKa TIOCIITOBHOCTI?
[I{o Take TouHa BEepXHs (HUXKHS) Mexa?

5. SIki moCHiIOBHOCTI Ha3UBAIOTHCSI MOHOTOHHUMHU?

6. [ITo Take rpaHMIlA TOCIITOBHOCTI?

7. SIxa mociiI0BHICTh HA3UBAETHCSI HECKIHUEHHO MaJIOH0?

8. Jlemu npo HECKIHUEHHO MaJli MOCiI0BHOCTI.

9.  OcHOBHI BIacTUBOCTI 301’KHUX ITOCITiJOBHOCTEH.

10. Slka mocniIOBHICTh Ha3UBAEThCS (PyHIAMEHTATBHOO?

11. o Take ¢yHKIis, 06J1acTh BU3HAYEHHS, 00JIaCTh 3HAUYEHb, APTYMEHT, 3HaUE€HHS (PYHKIIi?

12.  Cmnoco6wu 3aBnaHHs QYyHKIIII.

13. SIxa QyHKIis HA3UBAETHCS MMAPHOIO, HETIAPHOIO, 3arajibHOTO BUTIsAY? BriactuBocTi rpadikiB
NapHUX Ta HenapHUX (QYHKIIH.

14. Ska ¢ynkuis Ha3uBaeTbea nepioguunoro? [o Take nepion pyHKIii?

15.  SIxa yHKIisS HA3UBAETHCS OOMEKEHOIO?

16. Sxi GpyHKIIT HA3UBAIOTHCS MOHOTOHHUMU ?

17. 1o Take rpaHMYHA TOYKA MHOXXHHU?

18. Osnavenns rpanuui ¢yHkii 3a ['efine. O3HavenHs rpanumi ¢yHkuii 3a Komri.

19. o Take OAHOCTOPOHHI T'PaHUIII?

20. OsHaueHHs I'paHMIll HA HECKIHYEHHOCTI.

21. Teopema mpo iCHyBaHHSI TPaHHIII.

22. CdopmynroiiTe OCHOBHI TEOpEMHU PO TPAHUILL.

23. Slxa QyHKIiS HA3UBAETHCS HECKIHUEHHO MAaJIOO TIPH X — X(?

24. CdopmyrnroBaTh JeMHU PO HECKIHYEHHO Mauli (DyHKIII].

25. CdopmynroBaTu TeOpeMy Mpo NpeACcTaBiIeHHs (QYHKIII, 110 Ma€ CKIHUEHHY TPAHHULIIO.

26. Slxa QyHKIisS HA3UBAETHCS HECKIHUCHHO BEITUKOIO ITPH X — X7

27. CdopmymnoBaTu TeopeMy PO 3B'SI30K MK HECKIHUEHHO MaJMMHM Ta HECKIHUEHHO BEITMKUMHU
(GyHKLIAMU.

28. CdopmynroBaTi TeOpeMHU PO apuPMETHUHIN onepallii HaJl TPaHULISIMHU.

29. SIki iCHYIOTh HEBU3HAYCHOCTI ITPH OOYHCIICHHI TPAHHIIb?



30.

Ski TepeTBOpPEHHsSI 3aCTOCOBYIOTHCS JUIsl PO3KPUTTS HEBH3HAUEHOCTEW, IO TOPOKYIOTHCS
BIJIHOIIICHHSIM MHOT'OUJICHIB, APOOOBO-paIliOHATBHOIO (QYHKITIEI0?

31. Ilepua uyynoBa rpaHHIS Ta HACTIIKU 3 HEl.

32. Jlpyra yymoBa IpaHMIIS Ta HACIIIKH 3 HEl.

33. Y yomy monsirae MOpiBHSIHHS HECKIHUEHHO MalnX?

34. Sk 3HAWTH MOPSIIOK HECKIHYEHHO MaJioi PYHKITIT BiTHOCHO 1HIIOI HECKIHUEHHO Majioi (GyHKIIT mpu
X = xy?

35.  OnumiiTe 3acTOCyBaHHS €KBIBAJICHTHUX HECKIHUCHHO MajuX (PYHKIIIH 70 OOYUCICHHS IPaHUILb.

36. Ha3BiTh OCHOBHI €KBIBaJEHTHO MaJli (DYHKIIIi.

37. OsHaueHHs HeMepepBHOI (QYHKIIIT B TOYIII.

38. CdopmymioBaTi KpHUTEpiii HemepepBHOCTI (YHKINI «MOBOIO TPAHHUIBY», «MOBOK OJHOCTOPOHHIX
TpaHUIIb», KMOBOIO IIPUPOCTIBY», KMOBOIOS, E».

39. Ha3BiTh apu(MeTH4HI BIACTUBOCTI HEMEPEPBHUX (DYHKITIH.

40. SIxa Touka Ha3WBAETHCS TOYKOIO PO3PUBY PYHKIIIT.

41. laliTe o3HaYeHHS YCYBHOTO PO3PUBY (YHKIIII.

42. Jlaiite o3Ha4YeHHS po3puBy I pomy.

43. Jlaiite o3HaueHHs po3pusy Il pony.

44. CdopMmynoiiTe TeOpeMu MPo BIACTUBOCTI HETIEPEPBHUX (YHKITIH.

45. Slka (hyHKIiSI HA3UBAETHCS HEMIEPEPBHOIO HA BiAPI3KY?

46. CdopmynioiiTe TeopeMu MPo BIACTUBOCTI (PYHKIIIM HEEPEPBHUX HA BiJIPI3KY.

Yacmuna 5.
Hudghepenyianvre uucnenns @yHkyii 0OHiei 3MIHHOI.

1. 1o Ha3uBaeTHCS MOXiAHOIO PYHKIII B TOUI?

2. Ska GyHKIIS HA3UBAETHCS AUQPEPEHIIHOBAHOO B TOYIII?

3. Slkuii icHye 3B 30K MK HENIEPEPBHICTIO 1 nu(epeHiiioBaHicTIO QPyHKIIT B TOUII?

4, SIkuii reoMeTpPUYHMM 3MICT TTOX1THOT B TOYIIi?

5. Sxwuit Qpi3uaHuil 3MicT NOXiAHOI B TOUIIi?

6.  HasBith npaBuia qudepeHniroBaHHs QyHKIIIH (oXigHa cyMu, 100yTKY, YaCTKH)?

7. Onumonite nopsaok AudepeHiitoBaHHs CKIAIHOT (PYHKII.

8.  HapeniTh TaOIMIIO NOXIAHUX OCHOBHUX €JIEMEHTAPHUX (DYHKIIIH.

9. (ki ¢pyHKIIi HA3WBAIOTHCS HEIBHUMH 1 SIK BOHH JH(DEPEHIIIOIOTHCS?

10. [o Take norapudmiyHe TudepeHIiFOBaHHS 1 KOJIX BOHO BUKOPUCTOBYETHCS?

11. ki QyHKUII HA3UBAIOTHCS NAPaMETPUUHUMU 1 SIK BOHU TU(EPEHIIII0I0THCSA?

12. o Ha3uBaroTh AudepeHIianom GyHKIlT B TOUII?

13.  Skwii reoMeTpuuHUi 3MicT audepeHtiany?

14. BnactuBocTi qudepeHiiiany(noxijgHa cyMu, 100yTKY, YaCTKH)?

15. IIlo o3nauae iHBapiaHTHICTH nudepeHianry?

16. Sk oGuuciroeThest HaOMKeHe 3HaYeHHs PyHKiT B Tou1i?

17. 1o po3ymitoTh mija MOXiAHUMH 2-TO, 3-T0,..., N-TO MOPSIAKY?

18. MexaHi4HHI 3MICT MOX1IHOT 2-TO MOPSAKY.

19. o po3ymiroTh mija audepeHitiaioM 2-ro, 3-ro,..., N-To TOPAAKY?

20. CdopmynroBaTi OCHOBHI TeOpEMH JU(PEPEHIIIATBHOIO YUCIEHHS 1 JaTH T€OMETPUUHY
IHTEepIIpeTallito.

21. CdopmymroBatu 1-11e Ta 2-re npasuia Jlomitans. SIKk po3KpHUBalOTHCS HEBU3HAYEHOCTI 1HIIUX TUIIIB
3 BUKOPUCTaHHSM npaBui Jlomitansa?

22. SIxi ¢pyHKUIi HA3UBAIOTHCSI MOHOTOHHUMHM, CTPOTO MOHOTOHHMMH, 3POCTalOYNMH, CIIaTHUMH, HE
3pOCTal0YMMH, HE CHaJHUMHU?

23. SIKi TOYKHM Ha3UBAIOTHCS JIOKAIBHUMH €KCTpeMyMaMu?

24.  SIkxi HeoOXiJHI 1 JOCTaTHI YMOBH eKCTpeMyMy (yHKITIi?

25. Hagenitb cxeMy qociikeHHs (DyHKIIT Ha IPOMIPKKH 3pOCTaHHs, CIIaJJaHHs Ta eKCTPEMYMH.

26. Komwu rpadik QyHKIIT Ha3UBAETHCS OMYKIUM (YTHYTHM)?

27. S$IKy TOUKy Ha3MBalOTh TOUYKOIO MEPErHHY?

28. SIxi yMOBM onykJocTi (yrHyTOCTi) Tpadika GpyHKIii?



29.

30.
31.
32.
33.

Hagenite cxemy gocmiukeHHs GYHKIIT HAa TPOMIXKH OMYKIIOCTI, YTHYTOCTI Ta 3HaXOJKEHHS TOYOK
NIEPETHHY.

Sxi HeoOXiAHI 1 JOCTaTHI YMOBU ICHYBaHHS TOUYOK NEpETHUHY?

[ITo Take acumnroTa rpadika GyHkIii?

Ski iCHYIOTh aCUMIITOTH 110 Tpadika GyHKIT?

HaBeniTh 3arajibHy cXemy JTOCIHIKEHHS (PYHKITI.

=
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Jonartok 3.

Ilepenix mem, AKi 6UHOCAMbCA HA eK3AMEH.
Busnaunuku Ta ix 3acrocyBanHs. Popmynu

Kpamepa 3HaxoKeHHS pO3B’SA3KIB CUCTEM JIIHIHHUX anreOpaiyHuX piBHSHb.
Marpumi: 1ii HaJ MaTpHULSIMHU, paHT MaTpHIli, oOepHEeHa MaTpuUIlsd. MaTpu4Hi PiBHSIHHS.
Matpu4Huii METOJT 3HAXOKCHHS PO3B’SI3KIB CUCTEM JIIHIHHUX areOpaidHuX piBHAHb. MeTo
I"ayca 3HaXxOmKEHHs PO3B’A3KIB CUCTEM JIIHIHHUX anreOpaidHuX piBHSAHb.
Enementu BekTopHOI anreOpu: il HaJ BEKTOpaMHu.

[IpsiMa 1iHIA HA TTOIIHHI.
PiBHsSHHS TUTOIMHYN. PiBHSHHS IpsIMOi B IpocTopi. 3aadi Ha MPsSMY 1 IUTOMIKUHY B IIPOCTOPI.
Kpusi gpyroro nopsaxy: koo, napaboua, einirc, rinepoona.

I'pannmi yncioBoi nmocnigoBHOCTI. ['panuti GyHkiii. OGUnCIeHHS TPaHUITb 13 3aCTOCYBaHHIM
I'i Il yynoBux rpanuiib.

[TopiBusHHS HecKiHueHHO ManuX (GyHKii. [Topsmgok Manocti. EkBiBaJIeHTHI HECKIHYEHHO
MaJli.

Henepepsnicts Qpynkuiii. Knacudikaiist TOuok po3puBy.

JudepeHiiroBaHHS SBHO, HESBHO Ta MapaMeTpUYHO 3aaHux GyHKiii. Judepenmian Ta
HOr0 3aCTOCYBaHHS.

[ToximHi Ta mUdepeHIiaaTy BUIUX MOPSIKIB.
Jocmimxenns ¢yHKii 3a gonoMororo noxigHoi. [Todymosa rpadikiB GpyHKIii.
OOuuciIeHHs TPAHULB 32 JOIMIOMOTO0 MpaBuio Jlomitas.

Jonarok 4.
Teopemulmi NUMAarHA, WO 6UHOCAMbCA HA €K3AMEH.

Busnaunuky, 03HaueHHS Ta BIACTUBOCTI. [IOHATTS BU3HAUYHUKIB BUIIMX MTOPSIKIB.

Marpuili, OCHOBHI O3HaueHHs, Iii Haj MarpuisaMmu. [loHaTrTs obepuHenoi matpuii. Teopema
ICHYBaHHS 00epHeHOo1 MaTpuii. Panr marpui

MatpuuHi piBHSHHS.

Cucremu niHIHHMX anreOpaiuHuX piBHAHb. OCHOBHI MOHATTA. Metoau po3s’sizanHs CJIAP:
MaTpuuHuil Metos, Meto] Kpamepa, Meron I'ayca. ocnimxenns CJIAP 3a nornomoroo Teopemu
Kponexkepa — Kaneni.

BexTtopu. OcHoBHi noustTa. JIiHiliHI 11i Hajx BekTopamu. [Ipoekiist BekTopa Ha HanpsMoK. Po3knan
BeKTopa 3a 0azucoM. JlileHHs BiJPi3Ky B 3aJJaHOMY BiJgHOUIeHHI. CKaIspHUil 100yTOK, O3HAaYEHHS
Ta BJIACTUBOCTI. BekTOopHUii 100yTOK, O3HAYEHHS Ta BJIACTUBOCTI. Mimanuii 10OyTOK, O3HaYEHHS
Ta BIIACTUBOCTI.

PiBHsIHHS TpsAMOi Ha IUIOUIMHI. Buau piBHSHb NpsMOi Ha IUIONIMHI. YMOBH MapayeiabHOCTI,
HEepIEHIUKYIAPHOCT] NPAMHUX Ha uiomuHi. Kyt Mk nmpsiMumu. Bigcranb Bil TOUKH 10 MPSMOI.
BigxuneHHs TOUYKH BiJ IPSIMOA.

[TnomuHa sIK MOBEpXHs MEPUIOro MOpsAKY. Buau piBHSHB IUomuHHU. Bigcrane Big TOUkH 10
TJIOMMHA. BigxXuneHHs Touku Bi TuionHu. KyT Mk mionmHamu.

[Ipsama y mpoctopi. Bunu piBHsHb mpsimoi y mpoctopi. Kyt mik gBoma npsmumu. Bzaemo
pO3TanIyBaHHs MPSMUX Y TIPOCTOPI.

B3aemHe po3TairyBaHHs NpsAMOi Ta MJIOLUIHHU.

Kpusi npyroro nopsaky (kojo, emirnc, rinep6oina, napadona). O3nauenHs. KaHoHIYHE piBHSHHS.
OcCHOBHI apameTpH.



11.

12.

13.

14.

15.

16.
17.
18.

19.
20.

21.
22.
23.

24.
25.
26.

[ToBepxHi apyroro nopsaky. IIoHATTs moBepxHi Apyroro nopsaaky. OCHOBHI OBEPXHi, KAHOHIUHE
PIBHSIHHS Ta BUTJISIA.

IMocnimoBHicTe.  BmactmBocTi  301KHHMX — MOCHIZOBHOCTEH. MOHOTOHHI  ITOCIIIOBHOCTI.
dyHaaMeHTaIbHI TOCTiIOBHOCTI, KpuTepiit Komri. Heckinuenno mani mocmigoBHOCTI. Jlemu mpo
HECKIHYEHHO MaJll ITOCIIIOBHOCTI

@®yHK1i1, ocHOBHI NMOHATTS. ['panuns gynkuii B Touni. OqHOCTOpOHHI rpanuii. ['panuni GyHKIil
Ha HecKiHYeHHOCTi. HeckinuenHa rpanuiis. OCHOBHI TEOPEMH PO TPAHUIIO (PYHKIIIT.
HeckinueHHO MaJi Ta HeCKiHU€HHO BeJIUKi (QyHKI1i. OCHOBHI JIeMH PO HECKIHYEHHO MaJil (yHKIII.
3B’s130k Mixk HM® Ta HBO®.

Apudmernuni aii Hax rpanunsMu. llepmia dynoBa rpaHuis ta Hacuinku 3 Hei. [pyra uynosa
IpaHULA Ta HACIIJKHY 3 Hel.

[MopiBusaast HM®. ExBiBanentHi HMO®.

Henepepsuicts ¢ynkuii B Touti. Kiacudikariiiss To4ok po3puBy.

3anaui, 0 TPUBOAATH 10 MOHATTS MOXiAHO1. O3HAYEeHHS MOX1IHOI, TEOMETPUYHUI Ta (i3NIHUI
3MICT.

[TpaBuna nudepeniitoBanHs. (01He Ha BUOIP 3 JOBEIACHHSIM).

[Toxigna HesiBHO 3anaHoi pyHnkuii. Jlorapudmiune inTerpyBanns. [loxigHa mapameTpudHo
3agaHoi QyHKIii.

Hudepenmian Gynkuii. O3HaYeHHS, BIaCTUBOCTI, 3aCTOCYBaHHS.

[ToxinHi Ta mudepeHiany BUIMX TOpsaKiB. pyra moxigHa napaMeTpudHo 3a1aHoi QyHKIII.
OcHoBHI TeopeMu nuepeHIiaTbHOT0 YHCaeHH (QYHKIIT oaHieT 3MiHHOI ( Teopemu Depma,
Pomst, Jlarpanxka, Komri (ogHa 3 TOBEACHHSM)).

3acrocyBanns noxinxoi. [Ipasuio JlomiTans.

®opmynu Teiinopa i Maknapena.

3acTocyBaHHSI MOX1IHOT 10 TOCTIHKeHHS (PyHKIII. YMOBH CTai0CTi Ta MOHOTOHHOCTI, TPOMIXKKHU
3pOCTaHHsA CHaJaHHs, eKcTpeMyMu QYHKIT (He0OXiaH1 Ta 1ocTaTHI yMOBH). ONMyKIIICTh,
yrayTicTh rpadika GpyHKIil, TOukn neperuny (HeoOXiaHi Ta TOCTaTHI YMOBH). ACUMIITOTH JI0
rpadika ¢pynkuii. HaitOinpme Ta HaliMeHIIe 3Ha4eHHS QYHKIIIT Ha BiIPi3Ky.

Po6ouy nporpamy HaBYanbHOI AncumunniHm (cnnabyc):

CKnapgeHo
JOLEHT Kadeapu mareMaTHuHOl (Pi3uKH Ta TudepeHianbHuX piBHIHb PM®, kaH. (i3.-MaT. HAyK
MorunboBa Bikropis BiraniiBHa.

YxBaneHo kadeaporo MareMaTHuHOI (isuku Ta qudepeHiianbauX piBHIHb (mpoTokoa Ne 10 Bix 24.06. 26)

NoroaykeHo Meroauunoro komiciero HHIEE (mpotokon Ne 43 Bix 29.06.26 )



