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

Kadeapa maremaTruunoi

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 0671a0HAHHA 6ionaausHUX ma 800HE8UX MexHOos102ili
OcHosHa

300YHa

1 Kypc, ociHHil cemecmp

8 kpedumis /240 200uH

[IpakTnu.
3aHAT.
Jlekmii | (cemiHapm) CPC
Toguuu 8 8 224

Exzamen; mooynvna xonmpoavna poooma (MKP); inousioyanvhe cemecmpose
sasoannus (1C3)

http://roz.kpi.ua
YKpaiHcbka
JNlekTop

MpaKTUYHi 3aHATTA:

Ha ratdopmi «CikopchKui» (KoJ TOCTYIy 10 Kypcy HaJaeThCs Ha

¢izukn Ta MudepeHniaIbHUX

MEPIIOMY 3aHATTI 3T1AHO 3 PO3KIAIOM)

Mporpama HaB4Ya/AbHOI AUCLUN/IIHU
1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpegMeT BUBYAHHA Ta pe3ybTaTu HaBYaHHA

MeTto10 HaBYaIbHOI NUCHUILTIHY € (OPMYBAHHS Yy CTYJEHTIB IHTErpajbHOI KOMIETEHTHOCTI — 3/aTHOCTI
JI0 JIOT1YHOTO MHCIJEHHS, (POPMYyBaHHS OCOOMCTOCTI CTY/AEHTIB; PO3BUTOK iX IHTENEKTY 1 37i10HOCTEH;
3/1aTHOCTI PO3B’sI3yBaTH CKJIa/IHI CIIeiali30BaHi 3a/1a4l Ta NPaKTHUHI IpobaeMu npodeciitHol TisIbHOCTI,
BUKOPUCTOBYBAaTH METOAM MAaTEMaTHUHOTO aHAJTI3Y B 1HKEHEPHHUX PO3PaxyHKax.

Buuenns gucrumoring “Buma matemaTuka” CTyJ€HTaMH BIOYBA€ThCS MPOTATOM JIBOX CEMECTPiB Ha 1
Kypci, BIIMOBIAHUIA KypcC MOALIEHUH Ha IBa KpEAUTHUX MOyl “Bura matematuka. Yactuna 1. JliniiiHa,
BEKTOpHa anreOpa Ta aHajliTU4Ha reomertpisd. JudepenuiaabHe uuciaeHHs.” Ta “Buina maremaruka.
Yacrtuna 2. @yHkiis 6aratbox 3MiHHUX. [HTerpansHe uncienHs. /udepenuianbi piBHAHHS . 3aralbHUR
o0csr nucuuruiia — 17 kpeauTiB (OCIHHINA ceMecTp-8 KpeauTiB, BECHSIHUNA CEMECTp — 9 KpeInTiB)

IIporpaMHi KOMIETEHTHOCTI:

3araabHi komnereHTHOCTI (3K)
3K 01 — 3natHicTh 70 aOCTPaKTHOTO MUCIIEHHS.
3K 06 — 31aTHICTh reHepyBaTH HOBI 1/1€i (KpeaTUBHICTD)



3K 11 — 3patHicTb 10 NOMIyKy, 00po0IeHHs Ta aHaii3y iH(opMallii 3 pi3HUX JKEpe.

IIporpamHi pe3yJibTaTH HABYAHHA
ITPH 04 — 3naru maremaTuky, ¢i3uKy 1 XiMmil0 Ha piBHI, HEOOXiTHOMY Ul JOCSTHEHHS pe3yJbTaTiB
OCBITHBOI IIPOrpaMu.

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

Hucnmmnina “Buma maremaruka. Yactuna 1. JlimiiiHa, BekTopHa anrebpa Ta aHAIITUYHA
reometpis. udepeHniianbae YucaeHHS.” BUKIAIA€THCSA B MEPIIOMY CeMecTpl Ha 0a3i MOBHOI CEpPeIHbOL
abo cepenHboi MpodeciitHOT OCBITH.

Meta BUBYCHHSI TUCHMIUTIHM — 3aCBOEHHS CTYJCHTAMH 0a30BUX MaTEeMAaTUYHHUX 3HAHb, OTPUMaHHS
HABUYOK MATEMAaTUYHOTO JIOCIIKCHHS; PO3BHHEHHS Y CTYJCHTIB MUCICHHS, (OPMYBAHHS HABUYOK
BUKOPUCTAHHSI IIOBHOTO 00’ eMy 1H(opMaIlii Ta KOMyHIKaTUBHUX 3ac001B y MpodeciiHii MisUTbHOCTI.

3micT HaBYaIbHOI AUCLUNANIHM

OcsiTHiit koMnoHeHT «Buma marematuka. Yacruna 1. Jliniiina, BeKTOpHA ajiredpa Ta aHAJiTHYHA
reometpisi. {udepeHnianbHe YncjaeHHA.» - BiiBoauThesi 8 kpeautiB (240 roaun).

Po3aia 1. EsemenTu qainiiinoi ajareopu.

Tewma 1.1. Matpumi. [ii Hag MmaTpuIsaMy.

Tema 1.2. BusHayauk# Ta iX BIaCTHBOCTI.

Tema 1.3. Obepuena matpuiisd. MaTpudHi piBHSHHS.

Tema 1.4. Cuctemu niHiHUX anreOpaiyHUX PiBHSHB.

Po3ain 2. EjileMeHTH BeKTOPHA ajire0pM Ta aHAJIITHYHOI reoMeTpii.

Tewma 2.1. Bextopu. Jlii Hag BEeKTOpamH.

Tewma 2.2. IIpsima Ha TUIOIITHHI.

Tewma 2.3. InommAa Ta IpsiMa B IPOCTOPI.

Tema 2.4. KpuBi Apyroro nopsjaxy.

Po3zaia 3. Betyn 10 MaTeMaTHYHOIO aHAJI3Y

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

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

Tema 3.3. I'panuns ¢ynkuii. I ta II uynosi rpanuni. EkBiBasieHTHI HECKIHUEHHO Mali (QyHKIIII.
Tema 3.4. HenepepBHicTh QyHKIIi onHieT 3MiHHOI. Kimacudikartist Touok po3puBy.

Pozain 4. IudepennianbHe ynciaeHHs: pyHKUil oxHi€el 3MiHHOT

Tema 4.2. IToxinHi Ta qudepeHIiaay BULX TOPSIKIB.

Tema 4.3.3actocyBaHHs Tu(EpEHITIATEHOTO YACICHHS IS TOCIIKeHHS (QYHKIIIH 1 TOOYI0BH 1X
rpadikis.

OcsgiTHill koMnIoHeHT «Buma martemaTuka. Yacruna 2. @ynkuia 6arartbox sMinHux. InTerpaianne
yuciaeHHs. ndepenniaabHi piBHsIHHSA» - BiiBoauThes 9 kpeauTis (270 roaux).
Po3nin 5. @yHKuii KITbKOX 3MiHHUX

Tema 5.1 [TousTTS PyHKIIT KUTBKOX 3MIHHUX.

Tema 5.2 I'panuis Ta HeMEPEPBHICTb.

Tewma 5.3 JIudepeniiitoBanHs Ta 3aCTOCYBaHHS MTOX1THUX

Po3nin 6. InTerpajibHe yncjaeHHs (PyHKUII OQHi€l 3MIHHOI

Tewma 6.1 HeBusnaueHuit interpal.

Tema 6.1 Busnauenuii inTerpai.

Tewma 6.2 HeBnacHi iHTETpaIn.

Po3nin 7. 3snyaiini nudepennianbHi piBHAHHSA

Tema 7.1 3Buuaiini qudepeHuiaabHl pIBHSIHHS MEPIIOTO MOPSAKY.

Tema 7.2 3Buuaiini nu¢epeHiaibHi piBHAHHS BUILUX MOPSAKIB.

Tema 7.3 Cucremu 3BHuaiiHuX Ju(epeHiiaJbHUX PIBHAHb



4. HaBuanbHi maTepianu Ta pecypcu

OcHoena nimepamypa:

1.

2.

Hy6osuk B.I1. Buma marematuka: Had. moci6. / Jlybosuk B.I1., FOpux LI. — K.: A.C.K., 2005. —
648 c.

Bumia maremaruka. EneMenTH NiHIHHOT 1 BeKTOpHOT anreOpu, aHamiTHYHA reomeTpis. [Ipaktukym
[EnextponHuii pecypc]: HaBd. moci0. mis 3100yBauiB  CcTyneHs OakanaBpa crem. 141
Enextpoenepreruka, enekrporextika ta enekrpomexanika / KIII im. Irops Cikopcekoro ; ykiaj.:
H. JI. lenucenko, B. ®@. 3paxeBcbka. — Enexkrponni Tekcrosi nani (1 ¢aiin: 4,01 Mo6aiiT). — Kuis :
KIII im. Iropst Cikopebkoro, 2024. — 168 c.

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

Buma marematuka. Betym 1o marematuanoro ananizy. [Ipaktukywm [ Enektponnwmii pecypce] : HaBd.
nmoci6. mus  3m00yBaviB  crymeHs OakanmaBpa cmenl. G3  Enextpuuna imkenepis, G4
Eneprosupooununreo / H. JI. Jleaucenko, B. B. Morunbosa ; KIII im. Irops Cikopcbkoro. —
Enextponni Texcroi gani (1 daitn: 1,72 Mb6aiit). — Kuis : KIII im. Irops Cikopcekoro, 2026. — 63
c. — Hazpa 3 eKpaHa. https://ela.kpi.ua/handle/123456789/80578
https://ela.kpi.ua/handle/123456789/80578

Buma wmartematuka. [ludepenmianbHe uymcneHHs ¢GyHKmii onHiel 3minnoi. [IpakTukym
[Enextponnuii pecypc] : HaBuanpHuii mOCIOHMK JIg 3100yBadiB CTyIneHs OakajaBpa
/ H.JI. lenucenko, T. O. €ppbomina, B. B. Morunsoa. — Enextponni TexctoBi gasi (1 ¢daitn: 2,92
Moaiit). — Kuis : KIII im. Irops Cikopcebkoro, 2022. — 159 c.
https://ela.kpi.ua/handle/123456789/50361

Bumia maremarrka. @ynkiii 6aratbox 3miHHuX. [Ipaktrkym [EnekTponnuii pecypc] : HaBd.
noci0. i 3100yBayiB crynens Oakanaspa crnen. 141 EnekrpoeHepreruka, e1eKTPOTEXHIKA Ta
enektpomexanika / KIII im. Irops Cikopcebkoro ; yknan.: H. JI. Jlenucenko, B. B. MoruisoBa. —
Enexrtpon. tekcr. nani (1 ¢aitr). — Kuis : KIII im. Iropst Cikopebkoro, 2024. — 49 c.
https://ela.kpi.ua/handle/123456789/67942

Buma matemaruka. HeBusnauennii interpan [EnexTpoHHmii pecypc] : MPaKTUKyM : HaBYAJIbHUHA
nociOHUK ans  3100yBaviB  cTymeHs OakanaBpa creunianbHocTi 141  Enexktpoenepreruka,
enekTpoTexHika Ta enexkrpomexanika / KIII im. Iropst Cikoperkoro ; yknaa.: H. JI. Jlenucenko, B.
B. MoruibsoBa. — Enextpon. Tekct. nasi (1 daiin: 1,3 M6aiit). — Kuis : KI1I im. Iropsa Cikopcrkoro,
2025. - 70 c.

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

3aBlaHHs Ta METOMYHI BKa3iBKU J0 BUKOHAHHS TUTIOBOTO PO3PaxyHKY 3 Kypcy BHIIO]
MaTeMaTHKHU Ha TeMy ‘“‘Bu3HaueHui Ta HEBIAcHI iHTerpaan”

VYxnamu: B.®.3paxescrka, .B.B. Morunsosa. — K. HTYVY “KIII imeni Irops Cikopcskoro”, 2017.
-37 c.

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

JudepeHiianbHi piBHSIHHS Ta CUCTeMU. MeTOMYHI BKa3iBKH Ta BapiaHTH 3aBAaHb JJIsl TUTIOBOTO
po3paxyHKy 3 Bumioi marematuku. / ykian: T.B.Kapaayxosa, B.®.3paxescbka, B.B.MorunsoBa-
K.: HTYY «KIII»,2014.-80c. )

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

Bnanimipos B.M., ITyukos O.A., IImurescekuit M.B. 30ipHuK 3aB/1aHb 3 BUII[Oi MaTEeMaTHKH.
Y.1. - Kuis: ITomitexnika. - 2003.-189 c.

Jlonomiocna nimepamypa:

Buma MaTeMaTHKa: MiAPYYHUK JUIsi CTYACHTIB €KOHOMIYHUX HAMPSAMKIB MiATOTOBKH/ KOI.
aBTopiB.- XapkiB: ®oinio,2014

Buma maremaruka. Enementu niniitnoi anreopu. [Ipaktukym [Enextponnuii pecypc] : HaByaibHUR
nociOHuK my1s1 3100yBaviB crynens 6akamnaspa / KIII im. Iropst Cikopebkoro; ykinan. T. O. €EppoMiHa,
O. A. TloBaposa, H. JI. [lenucenko. — Enextponni Tekctosi aai (1 daiin: 1,15 Mo6aiit). — KuiB :
KIII im. Iropst Cikopcrkoro, 2021. — 44 c.

https://ela.kpi.ua/handle/123456789/41238

Buma wmarematmka. Yactuna 1. JliniiiHa, BekTopHa anreOpa Ta aHAJTITHYHA TEOMETPIs.
Hudepenuiansae uncnenns. Kype nekuiii [Enexrponnuii pecypce] : HaBd. moci6. ais 3100yBauiB
ctynmeHss OakamaBpa 3a cmen. 186 «BumaBHunrBo Ta momirpadis», 133 «[amysese



https://ela.kpi.ua/handle/123456789/66743
https://ela.kpi.ua/handle/123456789/80578
https://ela.kpi.ua/handle/123456789/50361
https://ela.kpi.ua/handle/123456789/67942
https://ela.kpi.ua/handle/123456789/74277
http://ela.kpi.ua/handle/123456789/23008
https://ela.kpi.ua/handle/123456789/7668
https://ela.kpi.ua/handle/123456789/41238

mammmHoOyayBanHs» / KIII im. Iropst Cikopewkoro ; ykmaa.: O. I. Kynumk-/luBynsceka, T. B.
AsneeBa. —Enextpon. rekct. nani (1 daiin: 5,41 M6aiit). — Kuis : KIII im. Iropst Cikopcekoro, 2025.
—269 c.
https://ela.kpi.ua/handle/123456789/72218

4. Buma maremaruka. ['paHuii, HEmepepBHICTh : MPAKTHUKYM 1 30ipHHK 3a1ad 70 PO3pPaxyHKOBOT
po6otu [EnekTpoHHmii pecypc] : HaBYaNbHHMMA TMOCIOHWK I 3100yBadiB CTymeHs OakajiaBpa
cneuianbHOCcTi 141 Enextpoenepreruka, enekrporexHika ta enexkrpomexanika / KIII im. Irops
Cikopcbkoro ; ykiaa.: B. @. 3paxkeBcbka. — EnekTponHi TekcToBi mani (1 dain: 779 Moaiirt). —
Kwuis : KIllim. Irops Cikopcekoro, 2024. — 61 c.
https://ela.kpi.ua/handle/123456789/67995

5. IHTerpanbHe yncineHHs QyHKINT oHieT 3MiHHOT [ ENNeKkTpoHHMIA pecypc] : HaBUaIbHUN MOCIOHUK JTsT
3n00yBauiB crymeHs OakanmaBpa 3a OcBiTHIMH mporpamamu «IIpomucioBa ekosoris Ta
pecypcoedeKTUBHI YUCTI TexHoJIoTii», «Ekomoriuna 6e3neka», « TexHiyHI Ta mporpaMHi 3aco0u
aBTOMaTH3amii», «[HWKUHIPUHT TAKOBaHb Ta MAaKyBAIBHOTO OOJanHaHH», «IHXUHIpUHT
oOJyaHaHHS BUPOOHUIITBA MOJIMEPHUX Ta OyAiBEIbHUX MaTepialiB 1 BUPOOIB» CIEIialbHOCTEH
161 Ximiuni texnomorii Ta imkeHepis, 101 Exosmoris, 151 ABromarm3aiiisi Ta KOMI IOTEPHO-
inTerpoBani TexHosorii, 131 Ilpuknagna mexanika, 133 T'any3eBe mammuoOymyBanus / KIII im.
Iropss Cikopcekoro ; T. B. ABnmeeBa, O. 0. [roxxenkoBa, B. B. Jlucronmanosa. - EnekrponHi
tekcToBi gaHi (1 ¢aiin: 3.88 Mo6aiir). - Kuis : KIII im. Irops Cikopcekoro, 2023. - 151 c.
https://ela.kpi.ua/handle/123456789/56440

IHghopmayiliHi pecypcu:
Enextponnwmii apxiB HaykoBux Ta ocBiTHiX MatepiamiB KIII im. Irops Cikopcbkoro Pexxum moctymy:

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

HaBuanpHa yacTiHA KPEOUTHUX MOJYJIIB CKIIANAETHCS 3 JICKIIHHOTO Marepiaiay, NPaKTUYHUX 3aHATH Ta
KOHTPOJIbHUX 33aXOIB Y BUIVISAI MOIYJIBHUX KOHTPOJIbHUX poOiT ( MKP), iHANBIdYyalbHOTO CEMECTPOBOTO
3aaanus(IC3). Bei popmu HaBYaHHS TOBUHHI IOTTOBHIOBATH OJIHA OJTHY 1 IepeadadaroTh CaMOCTIHY 1mo3a
ayJUTOpHY pOOOTY cTyaeHTiB. Ha nekmiiiHuX 3aHATTAX — JIEKILisd 3 MOSCHEHHSM Ta BHUKOPUCTAHHSIM
HAOYHOTO Martepialy y BHIIAII NMpe3eHTalliil; Ha MPAaKTUYHUX — 3aBJaHHS O BHUKOHAHHS, MO3KOBUH
HITYpM, TPOOJIEMHI 3aBAaHHS.

Crynentu 3a04HOi (GopMHM HaBYaHHS BHBYAIOTH CAaMOCTIHHO OUIBIIICTH MaTtepiaay 3 BHIIOT
MaTeMaTHKH BHACIIJOK HEBEIMKOI KUIBKOCTI ayJUTOPHUX ToAuH. [ caMoCTiiHOI poOOTH CTyAeHTaM
PEKOMEHAYEThCS  KOPUCTYBATHCS HABYAIBHO-METOJIWYHAMHU IOCIOHMKAMH, KOHCIIEKTOM JICKIIii,
BIJITIOBIJTHOIO HAYKOBOIO JITEpPaTypol0 Ta MEpioAMYHUMM BHUIAHHSAMHU. YCi Marepiaau Ui BHUBUYCHHS
HABYAJIbHOT IMCLUUIUTIHY € Y KaMITyCl Ta HayKOBO-TeXH14H1i 610miotent iM. I'. 1. JleHncenka.

NeKuitHi 3aHATTA
Ne 3/m Haszea memu nexyii ma nepenik 0CHOBHUX NUMAHb
(nepenix dudaxmuyHux 3acobis, NOCUIAHHA HA IHopmayilini dxcepena)
Po3aia 1. EnemenTn JiniliHol ajaredpu.
Jlexyia 1. Mampuyi. Busnaunuku, ix enacmueocmi. Cucmem JIiHIUHUX aleeOpaiuHux
DIBHSAHb.
1.1. Marpuiii, OCHOBHI MTOHSTTS.
1.2. lii Hag MaTpULsAMH.
1.3. Bu3HaYHWKYU KBaPATHUX MATPHIIH IPYTOr0 Ta TPETHOTO MOPSKIB, 1X
BJIACTUBOCTI.
1.4. MiHopu Ta anreOpaidyHi JOMOBHEHHS.
1.5. OGuncneHHs: BUBHAYHUKIB
1.6. [ToHATTS PO BU3HAYHUK KBAIPATHOI MATPHIII N-TO MOPSJIKY.
1.7. OGepHena maTpuiy, ii moOyoBa.



https://ela.kpi.ua/handle/123456789/72218
https://ela.kpi.ua/handle/123456789/67995
https://ela.kpi.ua/handle/123456789/56440

1.8. EnemenTapHi NepeTBOPEHHS MaTPHIIb.

1.9. TlonsaTTs panry mMatpuiii, HOro 0OYHCICHHS.

1.10. MarpuuHi piBHSHHSI.

1.11. Cuctem niHiitHUX anreOpaiyHUX piBHSAHb, OCHOBHI TTOHSTTS.

1.12. Po3B’aA3yBaHHs CHUCTEM JiHIHHMX anreOpaiyHUX PiBHSAHB 32 (HopMylamu
Kpamepa

1.13. Po3B’s13yBaHHs CHCTEM JIiHIHHUX anreOpaidHux piBHAHB MeTonoM ["ayca.
Jliteparypa[1,2].

Po3ain

2. EleMeHTH BEKTOPHA ajiredpu Ta aHAJIITHYHOI reoMeTpii.

Jlexyis 2.

Bexmopu 6 npocmopi. Cranapuuil ,6eKmopHutl ma Miuanuii 000ymoK 6eKmopis.
2.1. OCHOBH1 OHSTTA.
2.2. JliniiiHi onepartii 3 BEKTOPaMH.
2.3.
2.4. CkansipHuii 100yTOK BEKTOPIB Ta HOr0 BIACTHUBOCTI.
2.5. BekTopHuii 100yTOK, HOTO OCHOBHI BJIACTUBOCTI.
2.6. Mimanwuii 100yTOK TpbOX BEKTOPiB, KOMILJIAHAPHICTH BEKTOPIB.
Ipsama na niowuni.
2.7. IloHATTS IPSAMOI JTiHIT Ha MJIOIIHHI.
2.8. PiBHSHHS IPsAMOT Ha IUIOIIHHI.
2.8.1. 3aranmpHe piBHSHHS MPSIMOT
2.8.2. KaHoHiuHe Ta mapaMeTpHYHi PiBHSIHHS IPAMO].
2.8.3. PiBHsAHHS mpsAMOi 3 KyTOBUM KO€(ilieHTOM.
2.9. B3aemne po3minieHHs 1BoX npsiMux. KyT Mixk IpsiMUMH.
Inowunu 6 npocmopi. Ilpsma i nrowuna 8 npocmopi.
2.10. IToHATTS IUTOIIMHM Ta JiHIT B IPOCTOPI.
2.11. PiBHAHHS IUIOIIWHH.
3aranbHe PIBHSHHS TUTONIHHH.
PiBHSIHHS TUTOIMHM y Bipi3Kax.
PiBHSIHHSI MIOIIMHY, 110 TPOXOIUTH Yepe3 TPU TOUYKH.
HopmanbHe piBHSHHS MPSIMOT.
2.12. B3aemHe po3milieHHs 1BOX TUTOMUH. KyT MiX MmiionmHaMu.
2.13. Bunu piBHSHB NPSAMOi B IPOCTOPI.
2.14. B3aemHe po3MillIeHHS TBOX MPSMHUX B IPOCTOPI.
2.15. Po3MilieHHs NpsAMOi BITHOCHO TUIOIIMHH.
Jlirepatypa[1,2].

Po3aia 3. Betyn 10 MaTeMaTHYHOT0 aHAJTI3Y

Jlexyis 3.

3.1. TIoHATTS YMCIOBOI MOCIIOBHOCTI, i rpaHuI. OCHOBHI BIaCTUBOCTI
301KHMX MOCIIJOBHOCTEH.
3.2. I'pannns ¢ynkuii B Touri. OmHOCTOpOHHI rpaHulli. ['panuns QyHKIii Ha
HECKIHYEHHOCTI, HECKIHYEeHHI I'PaHuIIl
3.3. OcHOBHI TeopeMu Mpo TpaHuIi QyHKIII.
3.4. HeckiHueHHO MaJli, HECKIHYeHHO BenuKi (pyHkuii. OcHoBHi 1emMu npo HM®
3.5. Apudmernuni onepartii HaJl TPAHUATISIME.
3.6. Baxxnusi rpaHwuiii.
e [lepma BaxJinBa rpaHus.
e Jlpyra Ba)kJIMBa I'paHMILISL.
3.7. HenepepsHicTh QyHKIii y ToUmi. Touku po3puBy. BnactuBocti
HernepepBHUX (DYHKIIH.
Jlireparypa[1,3].

Po3nin 4. Indepennianbae ynucaeHHs QpyHKIIT 0Hi€l 3MiHHOI.

Jlexyis 4.

Jugepenyianvne uucnenus @yuxyiu oouiei 3minnoi. Iloxiona @yuxyii oouiei
3MIHHOI.
4.1.TlonsATTs MOX1AHOI. ['eOMETPUYHMI 3MICT TTOX1THOI.




4.2. IlpaBuna nqudepenniroBanns. JnudepeniitoBaHus ckiaaeHoi GpyHkiii.

4.3. JludepenmiroBanas (yHKIH, 3aJaHUX y TapaMeTpUUYHIA Ta HESIBHIN
dopmax.

4.4, Jlorapudmiune audepeHiroBanHsa. [loximHa MTOKa3HUKOBO-CTEIEHEBOI
byHKITI.

4.5. lndepeniian GyHKIIT Ta HOTO BIACTUBOCTI. JU(EpeHIiiana 10
HAOJIMKEHUX 00YHCIICHb.

4.6. IToximHi BUIIMX TOPpSAKiB. JudepeHIiaay BUIMX MOPSIKIB

4.7. OcHOBHI TeopeMH TU(EPEHIIaTbEHOTO YHCICHHS.

4.8. ITpasuio JlomiTans.
Jliteparypa[1,4].

MpaKTUYHi 3aHATTA

Ne 3/

Haszea memu npakmuunozo 3aHsamms ma nepeiik OCHOBHUX NUMAHb
(nepenik OudaxmuyHux 3aco0is, NOCUIAHHA HA THhoOpmayiiini Oxcepena)

Jinitina aneebpa

OOuncneHHst BU3HAYHUKIB 2-T0 Ta 3-To nopsaakis. Jii Hax marpursamu. [ToGyoBa
obepHenoi MaTtpulli. CucTeMu JiHIKHUX anreOpaiuHuX piBHSHbD.

Bexmopua aneeopa.

BexTopu B npocropi. JliniitHi oneparrii Hag BekTopamu. basuc, po3kiiag BEeKTopy 3a
0a30BUMU BEKTOPAMHU.

Jliteparypa[1,2].

Bexmopna ancebpa

3anayi Ha CKANSPHUM, BEKTOPHHM Ta MillIaHUN JOOYTKH BEKTOPIB.

Ananemuuna ceomempis

3aranbHe, KAHOHIYHE Ta MapaMeTpUYHe PIBHAHHS MPSAMOi Ha TUIOMIMHI. PiBHSIHHS
IpSMO1, IO TIPOXOIUTH Yepe3 2 TOYKU. Y MOBH MapaeIbHOCTI,
NEPIEeHIUKYISIPHOCTI MPSIMUX Ta KYT MIXK ABOMA MPSIMUMH.

3aranpHe piBHSHHS IUIOMIMHHU B IPOCTOPI Ta Horo pociimkeHHs. PiBHAHHS
TUTONINHHY Y BiApi3Kax.

3aranbHe, KAHOHIYHE Ta MapaMeTpUYHE PIBHAHHS MPsAMOi y npocTopi. PiBHIHHS
psSMOi, III0 MPOXOJUTH Yepe3 /Bl TOUKU.. B3aeMHe po3TamryBaHHs OpIMUX 1
TJIONIMH B MPOCTOPI.

Jliteparypa[1,2].

ObuucnenHs epanuyb YUCI080i NOCAIO08HOCMII.

Obuucnenns epanuyb GyHKYii.

3acToCcyBaHHsS OCHOBHHMX TEOPEM IPO TPaHUIll 10 00unciaeHHs rpaHuilb. OCHOBHI
TUIM HEBU3HAUYEHOCTEH B IPAHUIIX Ta CIIOCOOHU iX po3KpuTTs. ExBiBaneHTHI
HECKIHYEHHO MaJl (PYHKIIii, 3aCTOCYBaHHS A0 OOYMCIIEHHS I'PaHULb.
Henepepsnicmo ¢hynxyii, mouku pospusy.

Henepepsuicts ¢ynkuii B Touni. Kinacudikaris po3puBiB QpyHKIIIT.
Jliteparypa[1,3].

Obuucnenns noxXionux YyHKyitl, 3a0aHUX NAPAMEMPUYHO, HEBHO.

[ToxinHa HesiBHO 3a1aH0i pyHKIi1. Jlorapudmiune nudepenuiroBanns. [loxigna
MOKa3HUKOBO-cTeneHeBoi pyHkmii. [Toxigra QyHKIi, 3a1aH0T TapaMeTpUyIHO.
[TpaBuno Jlomitasns.

@yuxyii 6acamevox sminnux. Yacmunni noxioni ma nosHuil oughepenyiai.
Hughepenyirosanms cknaonoi pyukyii ma hynxyii, wo 3a0ana HesasHo.

Tloxioui i oughepenyianu euwjux nopsoxie.

OO0uNCIIEHHS YaCTUHHUX ITOX1HHAX.

PiBHSIHHS TOTHYHOI TJIOIMIMHU Ta HOpMaJi 70 moBepxHi. Habmmxene oOuucieHHs
3Ha4YeHHs (YHKII{ TBOX 3MIHHHUX.

Jlirepatypa[1,4].




6. CamocriiiHa poboTa cTyaeHTa

Bunu camocrtiiiHoi poO0OTH — OIpaIfoBaHHs JICKIIITHOTO MaTepialy, MiArOTOBKA 10 ayJAUTOPHUX 3aHSTH,
po3B’s130k 3a1a4, BukoHanHs IC3 1 MKP.

Camocmitina poboma cmyoenma nepedoauac:
ni020MOBKY 00 JIeKYIIHUX 3aHsams — 2 200,

ni02omoe6Ky 00 NPAKMuU4HUX 3auams — 4 200,
camocmitine onpayroeanus mem — 148 200;

BUKOHAHHS MOOYIbHOI KOHmMpoabHoi pobomu — 20 200;
suxonannus 1C3 20 200;

niozcomoexy oo icnumy — 30 200.

Temu, 1110 BUHOCATHCS HA CAMOCTIMHE OIPaIIOBAHHS.

Hazea memu, wjo suHoCcuUmbCs HA CamMoCmiltte onpayro8ans Kinpkictn
N
o
/ TroAuH
3/1
CPC

Pozgin 1. EneMeHTH JIiHiHHOI aJire6pu.

OO0uucieHHs] BA3HAYHUKIB 4-T0 OPSIKY.

1. . 2
Jliteparypa[1,2].
MatpuyHi piBHSIHHS.

2. Jliteparypa[1,2]. 4
Panr, oGuncienss panry. JlocnimpkeHHS CHCTEMU JIIHIMHUX

3 anredpaiyHUX PiBHSAHB 32 JOMOMOIOI0 €JIEMEHTAPHUX MIEPETBOPEHb. 10

Kpurepiii cymicaocti CJIAP.
Jliteparypa[1,2].

CJIAP. Marpuunwuii cioci6. Meton Kpamepa. Meron I"ayca.
4, JlocnimkeHHsl CUCTEMH 3a JOTIOMOTOI0 €JIEMEHTapHHUX TEPEeTBOPEHb. 12
Jliteparypa[1,2].

Pospin 2. EleMeHTH BeKTOpHA a/ireOpH Ta aHaJIITUYHOI reoMeTpii.

BexTopu B npocTopi. JliHiiiHI onepariii HaJl BEKTOpaMHU.
Hampsimai kocunycu.

JlineHHs Bifpi3ka B JaHOMY BiIHOILIEHHI.

S. [Tpoexk1iist BEKTOPY Ha HAIPSIMOK. 16
bazuc, po3kian BekTopy 3a 0a30BUMH BEKTOPaMHU.
3aavi Ha CKAJISIPHUM, BEKTOPHUA, MIIITaHUH TOOYTOK.
Jliteparypa[1,2].

Ipsima na naowuni.
3aranbHe, KAHOHIYHE Ta MapaMeTpUYHE PIBHAHHS MPSAMOI Ha
iomuHi. PiBHAHHS NpsAMO1, 1110 MTPOXOJIUTH Yepe3 2 TOUKU. Y MOBU
napasesbHOCT1, MEPIEHANKYISIPHOCTI MPSMUX Ta KyT MK JBOMa
npsMuMu. PiBHSAHHS npsMoi y BiJpi3kax Ha ocsix. HopmoBane
PIBHSIHHS TIPSIMOI.
BigxunenHs Touku Bix mpsiMoi. BicTaHb Biff TOUKH 10 MPSMOT.
Jlirepatypa[1,2].
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Inowunu 6 npocmopi. Ilpsma i nrowuna 6 npocmopi.

3aranbHe PIBHSAHHS IUIOMIMHU B TPOCTOP1 Ta HOTO AOCHIIKEHHS.
7. PiBHSHHS MIIOMIMHY Yy Bifpi3kax. PIBHSHHS TUIOMIMHU, IO TPOXOAUTH 16
yepe3 3 Touku. HopmMoBaHe piBHSHHS IJIOMWHA. 3arajibHe, KAaHOHIYHE
Ta mapaMeTpUYHe PiBHIHHS MPsAMO1 y mpocTopi. PIBHSHHS mpsiMOi, 1110




IPOXOJUTH Uepe3 1Bl TOUKH.. B3aeMHe po3TairyBaHHs MPSIMUX 1
TJIONIMH B MPOCTOPI.
Jlirepatypa[1,2].

Kpusi opyzozo nopsoxy na niowuni.

Koo, mapabona, eninc ta rinep0ojia: BUBEICHHS iX PIBHSIHb,
JOCITIJIXKCHHST BUTJISITY Ta OCHOBHI XapaKTEPUCTHKH.
Jliteparypa[1,2].

IlosepxHi dpy2020 nopsi0Ky ma ix KAHOHIYHI PIBHAHHAL.
[ToBepxHi o6epranns. [loBepxHi 00epTaHHS APYroro NOPSAKY.
e [loBepxHi apyroro nopsaky. Emincoin.
e Komnyc apyroro nopsuky.
e  OAHOMOPOKHUHHMM TiIepOOI0i.
e J[BOMOPOXHUHHUI TimepOoIoi.
e EnintuyHuii mapadbosoia.
e ['imepOosiuHuii mapadbosIoi.
Jlireparypa[l,2].

Pozain 3. Bctyn 1o MaTeMaTHYHOIO aHaIi3y

10.

Mnoowcunu yucen. Qucnosi nocnioosrnocmi.

Ywucro e — sik TpaHuIls MOoCiTIoBHOCTI. OOUHCICHHS TPAHUIIb
YHUCIIOBOI ITOCIITOBHOCTI.

Jliteparypa[1,3,4].

11.

Qyukyis. I panuys gyuxkyii 6 mouyi.

Oyukuis. OcHOBHI TOHATTS 1 o3Ha4deHHsA. OCHOBHI elleMEHTapHIi
byHKIII.

Jlireparypa[1,3,4].

12.

I'panuys @yuxyii.

3acTocyBaHHSI OCHOBHHMX TE€OPEM IPO IPaHULll JO0 00YHCIICHHS
rpanullb. OCHOBHI TUIIM HEBU3HAYEHOCTEH B IPaHMIISIX Ta CIIOCOOM 1X
po3kpuTTs. EXBiBaIeHTHI HECKIHYEHHO Malli (DYHKIIIH, 3aCTOCYBaHHS
J10 0OYHUCIIEHHS TPAHHULb.

Jliteparypa[1,3,4].
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13.

Heckinuenno mani, HeckinuenHo @enuxi QyHKyii.

[TopiBHSIHHS HECKIHUEHHO MaiuX (GyHKUIA BusHaueHHs nopsaky
MaJIOCTi HECKiHUE€HHO ManuX. EKBiBaleHTHI HECKIHYEHHO Mai
¢ynxuii. O3HaueHHs HeCKIHYeHHO Benukux pynkuiid (HB®). 3B'130k
mixx HB® Ta HM®.

Jlirepatypa[1,3,4].

14.

I'panuys ¢yuxyii.
ExBiBaJIeHTH1 HECKIHYEHHO MaJll (DyHKIIIH, 3aCTOCYBaHHS 10
00YMCIICHHS TPaHULb

15.

Henepepsnicmo ynxyii, mouxu pospusy.

Po3ain 4. JludepeHuiaibHe unciaeHHs PyHKLil ofHi€l 3MiHHOI.

16.

Obuucnenns noXiOHUx YyHKYill, 3a0AHUX NAPAMEMPUYHO, HESLEHO.

17.

3acmocyeanus noxioHoi.

Habnuxeni o6unciaeHHs 3a TOIOMOT 010 AU(epeHITiatiB.
PiBHAHHS 1O0TMYHOI Ta HOpMaJTi 10 Tpadiky QyHKIII].
[Tpasuiio JlomiTans.

Jlirepatypa[1,5].

18.

3acmocysanus ougepenyianbHo2o YucieHHs 00 00CTIONHCEHHS
@yHxryii.

3poctanHs 1 cnaganHs Gynkuid. Touku exctpemymy. Haitbinpie i
HaiiMeHI1Ie 3HaueHHs (YHKIIi HenmepepBHOi Ha Bipi3Ky. Jociixenns
GbYHKIIN Ha ONYKJIICTh 1 YTHYTICTh. Touku neperuny rpadika

18




¢ynkuii. Acumnroru rpadika pynxuii. [ToBHe qocmimkeHHs GyHKIIi
Ta modyoBa 1i rpadiky.
Jlirepatypa[1,5].

MoniTUKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaNbHOI AUCUMNIIHU (OCBITHBLOrO KOMNOHEHTA)

Ha MoMeHT mpoBeJeHHS KOKHOTO 3aHSATTA, SK JICKIIMHOTO, TaK 1 MPaKTHYHOTO, Yy CTYyJCHTa Ha
IPUCTPOI, 3 SIKOTO BiH IpAaLO€, Mae OyTH BCTaHOBJIEHO NOJATOK Zoom (y BMNAIKy AMCTaHLIAHOTO
HABYAHHS), a TAKOXK BIAKpUTO Kypc «Buma marematuka. Yactuna 1» Ha miardopmi «Cikopchkuii» (KO
JIOCTYITY JI0 KypCY HaJIa€ThCs Ha MEPIIOMY 3aHATTI 3TiHO 3 po3kiianoMm). Cunadyc; JIEKIIHHUNA MaTepial;
3aBJaHHS J0 KOXKHOTO MPAaKTUYHOTO 3aHATTS; BapiaHTH MOAYJIBHOI KOHTPOJBHOI POOOTH; METOAMYHI
peKoMeHallli 10 BUKOHAHHS MIPAKTUYHUX Ta PO3PAXYHKOBOI poOOTH; BaplaHTH €K3aMeHalliiHOI poboTu
po3mimeHo Ha miatdopmi «Cikopebkuii» Ta y cucreMi «Enekrponnuit Kammyc KITI».

CucremMa BUMOT, 5IK1 BUKJIa/1a4 CTaBUTh [IEPE]] CTYIEHTOM:

- npasuna 6i0eidysanHa 3ansamy: BiANOBiAHO no Haxkazy 1-273 Bim 14.09.2020 p. 3a60poHEHO
OILIIHIOBAaTH MPHUCYTHICTh ab0 BiACYTHICTh 3700yBaya Ha ayJIUTOPHOMY 3aHATTI, B TOMY YHCIi
HapaxoBYBaTH 3a0XouyBalibHI abo mrpadui Oamu. Biamoimno mo PCO nanoi aucuumiinu Oanu
HapaxoBYIOTb 32 BIJMOBIHI BUM HABYAJIbHOI aKTUBHOCTI Ha IPAKTUYHUX 3aHATTSX.

- npasua noeediHKU HA 3aHAMMAX. CTYJCHT Ma€ CIYIIHO BUKOHYBAaTH BKa3iBKHM BHKJIaJgada MO0
poOOTH Ha 3aHATTI, MOBOJUTHUCA CTPUMAHO M UYEMHO Ta HE 3aBaKaTW 1HIIUM CTYJEHTaM 1 BUKJIajady.
Buxopucrannast 3aco0iB 3B’S13Ky /sl MOIIYKYy iH(oOpMamii Ha TYrJI-AUCKY BHKJIajgada, B IHTEpHETi, B
TUCTaHIIHOMY Kypci Ha matdopmi CiKOpehbKUi 31HCHIOETHCS 32 YMOBH BKa31BKU BUKIIAaua;

- ROJIIMUKA 0e0NaiiHie ma NepecKkiadans.
MKP Ta IC3

® YCIIIIHUM BBA)KA€ThCS BUKOHAHHS PO3PaxyHKOBOI poOOTH, SKIIO CTYJEHT OTpUMaB 3a Hei He
MeHil, Hixk 60% BiJ MaKCHUMaJIbHOT KUJIBKOCTI OaJliB.

® MPaBWIHHO, BYACHO BUKOHAHE 1 3aXWINEHE 3aBIAHHS OI[IHIOETHCS B 1-7 Oan (B 3aJIeXKHOCTI Bif
CKJIQJTHOCTI 3aj1a4i);

e [IPaBUJIBHO, BYACHO BUKOHAHE 1 HE 3aXUIIECHE 3aBaHHs OLIHIOEThCS B 60% BiA KUIBKOCTI OalliB 3a
NPaBUIHHO, BUACHO BUKOHAHE 1 3aXUINEHE;

e HENpaBWIbHO BUKOHAHE 3aBJIaHHS OLIHIOETHCS B 0 OamiB 1 moTpedye mepepoOKU 3 3MEHIIEHHSIM

ouinku Ha 10% 3a koxHy cripo0y;

® YACTKOBO BUKOHAHI 3aBJaHHs MOTpeOye mepepoOKu 3 3MEHIIEHHSM OmiHKK Ha 10% 3a KOXHY

cpooy;

- nonimuka wo0o axkademiunoi 0odpouecnocmi: Konexc decti HarioHanmbHOTO TEXHIYHOTO
yHiBepcutery  Ykpainu «KuiBcbkuii — momiTexHiuHUMl  iHCTHTYT iMeHi Irops  CikopchbKoro»
https://kpi.ua/files/honorcode.pdf BctanoBmI0€ 3aranbHi MOpaibHI MPUHIIMIIY, TPABUIIA ETUYHOI TOBEIIHKH
oci0 Ta mependavyae MOJITHKY aKaJeMiyHOi JOOpOYECHOCTI s OciO, IO MPaIfOIOTh 1 HABYAIOTHCS B
YHIBEPCUTETI, SKUMH BOHHM MalOTh KEPYBaTUCh y CBOIM JISJIBHOCTI, B TOMY YWCJIl IPU BUBYEHHI Ta
CKJIaJJaHHI1 KOHTPOJBHUX 3aXO0/1B 3 TUCHUILTIHU «Buia matematuka. Yactuna 1»;

- NpU BUKOPUCMAHHI YUPPosux 3acodié 36’°A3Ky 3 BHUKJIaAaueM (MOOLITBLHUN 3B’S30K, €JEKTPOHHA
HOLITA, TIepenucKa Ha popyMax Ta y colMeperkax TOII0) HeoOXiTHO JOTPUMYBATUCH 3aralbHONPUHHIATUX
€TUYHUX HOPM, 30KpeMa OyTH BBIWIMBUM Ta OOMEXXYyBaTH CIUIKYBaHHS poOOYMM 4acoM BUKJIa/1aya.

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

Ilomounuit konmponys: Hantucanua ta 3axuct MKP 1 IC3.

1. Mooyavna konmpoavna poooma (MKP)

Tema «/ludepenuianbae yucaeHHs QYHKIIT 0HIET 3MIHHOT»

Bazoesuii 6an — 25 Oanis.



Jlirepatypa[9].( cTp.68-)

3asoanusn 1. — 2 Gan;
3aeoanms 2. — 2 6aun;
3asoanns 3. — 2 Oau;
3aeoanms 4. — 2 6aun;
3aeoanmns 5. — 2 Oau;
3aeoanms 6. — 2 6aun;
3aeoanmns 7. — 2 Oau;
3aeoanms 8. — 2 6aun;
3asoanns 9. — 2 Oau;
3aeoannal0 - 4 6anu;
Teopis -3 6anu.

MaxkcumaiibHa KUibKicTs OaniB 3a MKP 25 Gaitis.

2. _Inougioyanwvne cemecmpoese zagdanns (IC3).

Yacrtuna 1.

Tema «EneMeHTH JiHIHHOT anreopu».
Baeosuii 6an - 7 6anu.
Jlirepatypa[2].(ctp.102-)
3asoannsn 1. — 1 Gan;
3aeoannsa 4. — 1 6a;
3asoanna 5. — 3 6any;
3aeoanns 4. — 1 6an;

Teopis — 1 6ai;

YacTuna 2.
Tema «EneMeHTH BEKTOPHOI aareOpu ».
Baeosuii 6an - 4 6anis.

Jliteparypa[2]. (ctp.136-)
3asoannsn 1. — 1 Gan;
3asoannn.2. — 1 6amn;
3asoannsn 3. — 1 6amn;
Teopis — 1 6am;

Yactuna 3.
Tema «AHaNITUYHA TEOMETPIs».
Bazoesuii 6an - 7 Ganis.

Jlitreparypa[2]. (cTp.148-)
3aeoannsa 1. — 1 Gar,
3asoanna.2. — 1 Oar;
3asoanns 3. — 1 Oar,
3asoanns 4. — 1 0Oar,
3asoanna.5. — 1 0Oar,
3asoanns.6. — 1 Oar,
Teopis — 1 Gan.

YactuHa 4.

Tema «I'panuns ¢yukuii. HenepepBHicTh QyHKIIT»
Bazosuii 6an — 7 Ganis.
Jlirepatypal[3].



3asoanns 1.- 2,5 0anis;
3asoanns 3.- 2 6an;
3asoanns 4.- 1,5 6ana;
Teopis -1 6an.

MaxkcumanpHa KinbkicTs OaniB 3a IC3 25 Oasis.

MopayibHa KOHTPOJIbHA po60Ta i iHIMBIyanbHE CEMECTPOBE 3aBIaHHS BUKOHYETbCS
CTYZIeHTOM B I103a ay/IUTOPHUH Yac, 1OTpebye 3aXUCTy. 3aXUCT MOJISITAE B NOSICHEHH]
BUKOHAHHS 3aB/laHb Ta BiZjOBi/li HA TeOpeTUYHI MUTAHHSA AAaHOI TeMU (MepeJsiik MMTaHb
Ha/Ia€ThCS IPY BU/ladi 3aBAaHHs ). be3 3axycTy 3aB/laHHS OLiHIOETHCS He Oiblie Hixk 60%
BiJi MakcMMasibHOTO 6aJsty 3a Iie 3aBJaHHs, Teopid -0 6aJiB.

Kanenoapuuit Konmpo.ib: IpOBaINTHCS JIBIUl HA CEMECTP, SIK MOHITOPUHT TIOTOYHOTO CTaHY BUKOHAHHS
BUMOT cuialycy.

Cemecmposuii KOHmMpPOJib: CK3aMEH.

Ymosu oonycky do cemecmposoco konmponio: MiHIMaITbHO T03UTHBHA o1liHKa 32 MKP, 3apaxysanns 1C3,
CEMECTPOBHUH PEUTHHT HE MeHIe 25 OaiB.

1. PediTuHr CTyAeHTa 3 KPEOIUTHOTO MOAYJs po3paxoByeThes 31 100 OamiB, 3 sikux 50 OaniB ckiamgae
craptoBa mkasa i 50 6axiB BiAMMOBiIb Ha €K3aMEHI.
CrapToBHid PSUTHHT (IPOTATOM CEMECTPY) CKJIAAETHCS 3 OamiB, SIKi CTYJICHT OTPUMYE 3a TaKi BUIH
po0it:
— BUKOHAHHS MOJYJIbHOI KOHTPOJIbHOI po0OTH;
— BUKOHAHHS [H/IMBITyaJhbHOTO CEMECTPOBOTO 3aBJIaHHSI.

2. Kputepii HapaxyBaHHsI OaiB:
2.1. MKP. Barosuii 6an — 25 6aiiB. Po60Ta OIIHIOETECS Y TPOLIEHTHOMY BiJTHOIICHHI MPaBUIHHO
PO3B’sI3aHUX 3aB/IaHb
2.2. 1C3. Barouii 6an — 25 6aitiB. Po60Ta OIIHIOETECS Y TPOLIEHTHOMY BiTHOIICHHI MPaBUIHHO
PO3B’sI3aHUX 3aBIaHb.

3. YMoBo1o arecTanii € BAKOHAHHS BCIX poOIT KOHTPOIIO (Ha Yac aTecTalii) Ta OTpUMaHHs HE MEHIIe
60% B1J1 MaKCUMaJIBLHOTO Oay.

YMoBoI0 10MmycKy J10 ek3aMeHy € 3apaxyBaHHi MKP Ta po3paxyHkoBoi poOOTH, CTapTOBHI PEUTHHT He

MeHIe 25 GaiB.

4. Ha ex3zamMeHi CTyIeHTH JArOTh BiJINOBIJII Ha 2 TEOPETHYHI MUTAHHA 1 PO3B’sA3yIOTh 3 3a1a4i. Koxne
TEOpETUYHE MUTAHHS 1 KO’KHA 3aj]aua OLIHIOIOTHCS 1o 10 6aliB 3a TAKUMH KPUTEPISIMHU:

KpuTepii o1iHIOBaHHS TEOPETUUYHUX MUTAHb

Pisensv 3aceoenns

HABYANBLHO2O banu Kpumepii oyinrosanmus meopemuunux numats
mamepiaiy
«BIOMIHHOY 9-10 MOBHA BIAMOBiNb (He meHuie 90% nompibnoi ingpopmayii)
«obpe 7.8 ZI0CTATHBO TOBHA B%HHOB?)II) (ne menwe 75% nompionoi
iHghopmayii), abo BIIMOBIAL 3 HE3HAYHUMHU HETOYHOCTSIMU
«3a006iToHON 5.6 HerMoBHa B{}.IHOBiI.[L (He meriuie 60% nompionoi
iHhopmayii) Ta HE3HAYHI TOMUJIKU
. HE3a/I0BUIbHA BIATIOBIB (He 8i0N0sioae sumozam Ha
«HE3a008IIbHO» 0-4

«30008I1bHOY)

Kpurepiii omiHOBaHHS 33/1a4.

Pisenv 3aceoenus

. banu Kpumepii oyintoeanns 3aoaui
HABUAIbHO20 Mamepiay




3aJgada BI/IpiLHeHa IMMpaBUJIbHO, 3 TOBHUM MMOACHCHHAM

«BIOMIHHOY 9-10 (8ipHuil 00TpYHMOBaHUll p036 30K He Menul Hixc 95%
3a0a4i)
HEe3HaYH1 TOMUJIKY Y BUPIIICHHI 3a/1a4l (He meHue 75%
«0obpey 7-8 , .
P0386’53aH0 8ipHO)
. 3HAaYH1 IOMUJIKY y BUPILICHHI 3a/1a4i (He meHue 60%
«3a008iNbHOY 5-6 , . .
PO38’A3aH0 8iPHO | NOSAAICHEHHO)
. Hesaoosinvnuii pigens (He 8ionogioac eumozam Ha
«HEe3a008I1bHOY 0-4

«3a008i16H0Y)

=

3pazox exzamernayitinoeo dinemy
ObepHeHa MaTpHIlsd, O3HAYCHHS, TeopeMa icHyBaHHs. [IOHATTS Mpo MaTpu4HE PiBHAHHS.
HocmimkenHs (GyHKIIT 3a JTOMOMOTOI0 MOXIMIHOI. YMOBH CTaJOCTI Ta MOHOTOHHOCTI, MPOMIXKKH

3pOCTaHHsI CIaJAaHHs, eKcTpeMyMH (QyHKIIT (HeoOXiJHI Ta JOCTaTHI YMOBH).

o ' . . . X +1,5 z—0,5
3naiiti Touky M , cumerpuuny touni M (3, —3, —1), BigHOCHO mpsAMOi == yT =

OG6uucuty rpasuno | jm (\/3X2 +4-+/3x% + X).

X—>0
X

. : - v =1
3Haiitu noxigny Y, GyHkuii ey + porerialt Iny.

B ymoBax po60TH AMCTaHIIHHO TEOPETHUYHI MUTAHHSI MOXYTh OyTH 3aMiHEHI TECTOM.

Tabmu1s BIAMOBITHOCTI PEUTUHTOBHUX OAJIiB OIIHKAM 32 YHIBEPCHTETCHKOIO MIKAJIOK0:

Kinbkicms 6anie OuiHka
100-95 BigmiHHO
94-85 Oyxe nobpe
84-75 [dobpe
74-65 3340Bi/IbHO
64-60 JoctaTHbOo
MeHwe 60 He3aa0BinbHO
He BMKOHaHi ymoBM A0NYCKY He ponyweHo

9.[0opaTKoBa iHpopmauia 3 gucumnnaiHm (0CBITHLOro KOMMNOHEHTA)

JonaTok 1.

bazoei meopemuuni numanns, wo eunocamoca na saxucm MKP

Tema: Jlugepenyianvhe uucnenusn @yHxyii 0OHici 3MIHHOI.

RBPBOoo~NO~wNE

0.
1.
12.
13.

[I{o Ha3uBaeTHCS MOX1AHOIO (QYHKIIT B TOYII?

Ska QyHKILis Ha3uBaeThCs AU(EPEHIHOBAHOIO B TOYIII?

Sxuit icHye 3B’30K MK HENIEPEPBHICTIO 1 AUPEPEHIIHOBAHICTIO (PYHKIIIT B TOYILI1?
Skuit reoMeTpUYHUN 3MICT MOX1HOT B TOYII?

Axuit ¢p13uuHUN 3MICT TOX1AHOT B TOYII1?

Ha3giTe npaBuia aqudepenniroBanns GyHKIIN (MTOXigHa CyMH, T00yTKY, YaCTKH)?
Onuniith NopsIoK AMQepeHIiFOBaHHS CKIAAHOT QYHKIIII.

HageniTh Ta0aM1110 MOXIAHUX OCHOBHUX €JIEMEHTAPHUX (PYHKLIIH.

Sxi QyHKI1IIT HA3UBAIOTHCSI HESIBHUMH 1 SIK BOHU JU(PEPEHLIIOI0THCS ?

[ITo Take norapudmiuHe qudepeHIIiFoBaHHS 1 KOJIU BOHO BUKOPUCTOBYETHCS?

Sxi QyHKLIT HA3UBAIOTHCS MAPAMETPUYHUMH 1 IK BOHU JU(PEPEHLIIOI0THCS?

[ITo Ha3zuBaroTh audepeniatom QyHKIIT B TOUI?

Slkuit reomeTpudHMA 3MICT AudepeHIiany?




14.
15.
16.
17.
18.
19.
20.

21.

22.

23.
24.
25.
26.
217.
28.
29.

30.
31.
32.
33.

BrnactuBocti nqudepenmiany(noxingHa cymu, 100yTKy, 4acTKH)?

[ITo o3Hauae iHBapiaHTHICTH qudepeHItiany?

Sk oGunCITIOETHCS HAOIMKEeHE 3HAaUeHHS QYHKLIT B TOULI?

[Io po3yMmitOTh il MOXITHUMH 2-TO, 3-T0,..., N-TO TOPSIKY?

MexaHi4HUN 3MiCT TIOXITHOI 2-TO MOPSIIIKY.

[lo po3ymitoTh i audepeHiiaiom 2-1o, 3-1o,..., N-ro nopsaky?

CdopmynoBaTti OCHOBHI TeOpeMu AU(EpeHIIaTbHOTO YUCICHHS 1 JaTH T€OMETPUUHY
IHTepIpeTaIliio.

ChopmymoBaru 1-1me ta 2-re nmpaBuia Jlomitans. Sk po3KprUBarOTHCS HEBU3HAYCHOCTI 1HIIUX THITIB
3 BUKOpUCTaHHSM nipaBui JlomiTansa?

Ski GyHKIIT HA3UBAIOTHCSI MOHOTOHHUMH, CTPOTO MOHOTOHHHMHU, 3POCTAIOYMMH, CIIaTHUMH, HE
3pOCTAlOUYMMHU, HE CHAAHUMU?

SIKi TOYKM Ha3MBAIOTHCS JIOKAIbHUMH €KCTPEeMyMaMu ?

Sxi HeoOXiaHI 1 JOCTaTHI YMOBU eKCTpeMyMy (pyHKIIii?

Hagenite cxeMy mociimpkeHHs GyHKIIIT Ha MPOMIXKKH 3pOCTaHHs, CIIaJJaHHs Ta EKCTPEMYMH.
Konu rpadix ¢pyHKIIT HA3UBAE€THCSA OMYKIUM (YTHYTUM)?

SIKy TOYKY Ha3MBaKOTh TOUYKOIO MEPETHHY?

SIxi yMOBH omykJiocTi (yrayTocTi) rpadika GpyHKIii?

Hagenith cxemy nocnimpkeHHs QyHKIIT Ha TPOMIKKHU OMYKJIOCTI, YTHYTOCTI Ta 3HaXOKEHHS TOUOK
HEpEeTruHy.

Sxi HeoOXiAHi1 1 JOCTaTHI YMOBU ICHYBaHHS TOUOK NEpEeruHy?

1o Take acumnToTa rpadika GyHKIII?

SIki iICHYIOTh aCUMITOTH 110 rpadika GyHKIT?

Hagenith 3aranbHy cxemy JOCHTIHKEHHS (YHKIIII.

Joaarok 2.
bazosi meopemuuni numanms, wo UHOCAMbCI HA 3AXUCT PO3PAXYHKOBOI poOOmu

Tema: Jlinitina aneeopa.

1.

w
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10.
11.
12.

13.

14.

15.

16.

JlaiiTe o3Ha4eHHs] BU3HAYHUKA JIPYTOro Ta TPETHOTO MOPSAKY. SIK 0OUUCTIOIOTHCS BUSHAYHUKU
JPYroro Ta TPETbOro MopsAaKy?

CdopmymroiiTe BIaCTUBOCTI BU3HAYHHUKIB.

JlaiiTe o3HaueHHs BU3HAUHUKA N — ro nopsaaky. Ha yomy 0azyeTbcst 00uncaeHHs] BA3HAYHUKA N —
ro nopsiaxy?

[Ilo Ha3uBaeThCs MaTpulieto? SIk BU3HA4Ya€eThCSA po3Mip MaTpuIli?

[ITo Take «enemeHT MaTpuili»? Ik BU3HAYAETHCS MICI[E€ TIEBHOTO €JIEMEHTa MaTPHILi?

Ski MaTpu1ll Ha3UBAIOTHCS PIBHUMHU?

Slky MaTpuIio Ha3UBaKOTh CX1YaCTO0, TPAIEIIEBUIHOI, BEPXHBOIO (HUKHBOIO) TPUKYTHOIO?
Jlatu o3HaueHHs KBagpaTHOi MaTpuii. 1o Ha3uBaEeTHCS TOIOBHOIO (JIOMOMDKHOIO) JIIarOHAJIIIO
MaTpuii?

Jlatn o3HaYeHHs JiaroHanbHOT MATPHILLL.

SIka MaTpuLd Ha3UBAETHCSA HYJIbOBOK, OAMHUYHOKO?

[ITo Take BEKTOP-psA0K ( BEKTOP-CTOBIEIb)?

I{o nasuBaroTh «MiHOpOoM M;; MaTpuli»? [1o Ha3UBaKOTH «anreOpaiyHUM JTOTIOBHEHHAM JI0
€JIEMEHTY @;;»? KU Mi’K HUMH 3B’ 30K ?

Ska MaTpulg Ha3UBAETHCSA CYMOIO ABOX MaTpullb? CHopMytoiiTe BIaCTUBOCTI 10/1aBaHHS
MaTpHUIlb.

[Ilo o3Hauae MOMHOKUTHU MaTpUIio Ha ckaisip? ChopmytroiiTe BIaCTUBOCTI MHOXKEHHS MaTpPHIIl Ha
YHCIIO.

Ska mMaTpuLg Ha3UBA€ETHCSA JOOYTKOM JBOX MAaTpUIlb. 3a IKUM [TPABUIIOM 3HAXOAUTHCS €IEMEHT
MaTpHIIl, IO € T00YTKOM JIBOX MaTPHILh?

SIKy MaTpUIIO Ha3UBAIOTh TPAHCIIOHOBaHOO? HaBecTu mpukIiaa TpaHCIOHYBAHHS MAaTPHIII.



17.

18.
19.
20.
21.
22.
23.
24.
25.
26.

217.
28.
29.

Slka matpuis Ha3uBaeTbest 00epHeHo0? ChopMyIioiiTe TeopeMy Mpo iCHYBaHHS 00epHEHOT
MaTpHIIi.

Sk 3 HaiiTu 0OepHeHy MaTpuLo? SIK MepeBipUTH, 1110 MATPULS € 0OEPHEHOIO 10 3aJaH0i MaTpHIIi?
o Ha3uBaeThca paHroM Marpuii? MeToan 3HaXOKEHHS PAHTy MAaTPHIIi.

Jlatu o3HaYeHHs CUCTEeMHU JiHIHHUX anreOpaidaux piBHIHB(CJIAP).

3anucatu CJIAP B anrebpaiuniii Ta MmaTpuuHiii popmax. Onucaru i CKIIa0BI.

Sxa CJIAP Ha3uBaeThCst OHOPITHOK (HEOTHOPITHOO)?

1o Ha3uBaeTbCs «po3B’sizkom» CJIAP?

SAxi CJIAP Ha3uBarOTHCS CyMICHUMH (HECYMiCHUMH)?

SAxi CJIAP Ha3uBarOTHCs BU3HAYCHUMHU (HEBU3HAYCHUMH)?

Y yomy nosisirae maTpuaHuid MeTo] po3B’si3anHs CJIAP? SIki cucteMu MOkHA HUM pO3B’s13aTh?
BrkaxiTh HeJOIIKH METOA.

Ski CJIAP moxHa po3B’si3atu MetogoM Kpamepa? ¥V womy nosisrae 1ieit meton?

Y yomy nosisirae meton [Maycca? Sxi CJIAP moxkHa po3B’s3aTH IIMM METOAOM?

Cdopmymotite Teopemy Kponekepa-Kanei.

Tema: Bexmopna ancebpa.

©oNoAs~WDE
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Jlatu o3HaYeHHs BEKTOpA.

SIK MOXHa 3a7]aTH BEKTOp?

1o Take Moxynb BekTOopa?

Sk 3HalTH MOJLyJIb BEKTOPA, SKILO BEKTOP 337aHO KOOpAUHATaMU?
Skuii BEKTOp Ha3UBAETHCS HYJIbOBUM?

SIKi BeKTOpa HAa3MBAIOTHCS BUIBHUMH, PIBHUMH, IPOTHIICKHUMH, KOJIHEAPHUMHU, KOMIUTAHAPHUMU?
Sxi nii Hax BEKTOpaM# Ha3WBAIOThLCS JIIHIMHUMHA?

SIK 3HAWTH CyMy TBOX BEKTOPIB?

Sk 3HaliTH 1OOYTOK BEKTOpA Ha YUCIIO?

BrnactuBocTi JiHIMHUX omepanii HaJ BEKTOpaMH.

[I{o Ha3UBAETHCS MPOCKITIE BEKTOPA HA HAMIPSIMOK (Ha BEKTOP)?

Sk 3HAWTH TIPOEKIIII0 BEKTOpA HA HAIIPSIMOK?

[ITo Ha3uBaKOTh KyTOM MIX BEKTOpaMu?

BractuBoCTI npoekIiii BeKTopa Ha HANPSIMOK.

[I{o Take opT BekTOpa?

1o Take HaNPsIMHI KOCUHYCH?

SIki BEKTOpPH HAa3UBAIOTHCS JIIHIMHO HE3aJIeKHUMHU (JTIHIIHO 3aneXHUMHA)?
Jatu o3HaueHHs 0a3ucy Ha MJIONIKHI Ta B MPOCTOPI.

Teopemu npo JdiHiMHY 3aJI€KHICTh BEKTOPIB.

dopmya a1 3HaXOJKEHHSI KOOpAMHAT CEepeMHHU Biapi3Ka.
O3HaveHHs CKaJIIPHOTO J0OYTKY IBOX BEKTOPIB.

["'eomMeTpUUYHMI 3MICT CKaJIIPHOTO T0OOYTKY JABOX BEKTOPIB.

@Di3u4HUHN 3MICT CKaISIPHOTO J00YTKY JIBOX BEKTOPIB.

YMoBa nepneHIuKyIIpHOCTI JIBOX BEKTOPIB.

BrnacTtuBocTi ckansipHOro J00YTKY ABOX BEKTOPIB.

Sk 3HalTH CKaNspHUN JOOYTOK ABOX BEKTOPIB, SKILO BEKTOPH 33JaHO KOOPAUHATAMU?
Sk 3HalTH KOCHHYC KyTa MK BEKTOpaMHU.

O3HauyeHHs BEKTOPHOTO T0OYTKY JIBOX BEKTOPIB.

['eomeTpruyHMil 3MICT BEKTOPHOTO 100YTKY JIBOX BEKTOPIB.

®D13U9HAIA 3MICT BEKTOPHOTO JOOYTKY ABOX BEKTOPIB.

BnacTtuBOCTI BEKTOPHOTO JOOYTKY ABOX BEKTOPIB.

YMoBa KoJliHEapHOi ABOX BEKTOPIB.

Sk 3HalTH BEKTOPHUN JOOYTOK, SIKIO BEKTOPH 3a/1aHO KOOpIAUHATAMU?
O3HayeHHS MIIIaHOTO 100YTKY TPhOX BEKTOPIB.



35.
36.
37.

["'eomMeTpUYHHIA 3MICT MIIIAHOTO T00YTKY.
YMOBa KOMITaHAPHOCTI TPHOX BEKTOPIB.
Sk 3HANTH MiaHUi [OOYTOK, SKIO BEKTOPH 33/1aHO KOOpAUHATAMU?

Tema: Ananimuuna ceomempisi.

1.
2.
3.

10.

11.

12.

13.
14.
15.

16.

17.
18.

19.

20.
21.
22.

23.

24.
25.

26.
27.
28.
29.
30.
31.

o po3yMitoTh i piBHSHHSAM JIiHI1 HA TUTOIIUHI?

CdopmymoBaT TeopeMy PO PIBHIHHS IPSAMOI Ha TUTOIIUHI.

SIke piBHSIHHS Ha3UBAETHCS 3aralIbHUM PiBHAHHAM NpsiMoi? [losicHuTH, 110 03HAYAIOTh MapaMeTpu
PIBHSHHSL.

SIke piBHSHHS Ha3UBAETHCS KAHOHIYHUM PIBHAHHIM IpsaMoi? [10sICHUTH, 0 03HA4Yal0Th MapaMeTpu
PIBHSIHHSI.

HanucaTtu piBHSAHHS NPsIMOI, 1[0 IPOXOAUTH Yepe3 Bl TOUKH.

SIke piBHSAHHS NPsAMOi Ha3UBaeThCs MapameTpuuHuM? [losgcHUTH, 1110 03HAYal0Th TapaMeTpH
PIBHSIHHSI.

Slke piBHSHHS IPSAMOT HA3UBAETHCS PIBHSAHHAM 3 KyTOBUM KoedimienTroM? [TosicHuTH, 1110
03HAYarTh apaMeTpU PIBHAHHS.

SIke piBHSHHS Ha3UBA€ThCSI HOpMaIbHUM? [10sICHUTH, 1110 03HAYAIOTh MTApaMETPH PIBHAHHS.
BigxuneHHs TOYKH BiJ IPSIMOi, BIACTaHb BiJl TOUKH JIO TPSIMOi. 3B'SI30K MK HUMH Ta METOJIH
3HAXO/KEHHS.

KyT MiX npssMUMH, YMOBH NEPIIEHAUKYIISIPHOCTI Ta MapaJIebHOCTI I IPSAMUX 3aJJaHUX
3araJikHUMH PiBHSHHSIMHU.

KyT Mix npsSMUMH, YMOBH MEPIIEHAUKYISIPHOCTI Ta APAIEITBHOCTI U MPSIMUAX 3aIaHIX
HOPMaJIbHUMH PiBHSIHHSIMHU.

KyT Mix npssMuUMH, YMOBH MEPIIEHAUKYIISIPHOCTI Ta MapaJIebHOCTI IS PSAMUX 3aJJaHUX
PIBHSHHSMH 3 KyTOBUM KO€(illi€eHTOM.

[1{o po3yMIitOTh ITiJ] MOHSTTSM HOBEPXHi?

CdopmymroBaty TeopeMy PO PiBHSIHHS ILIOIMIUHU.

SIke piBHSIHHS HA3MBAETHCS 3araJIbHUM PiBHAHHAM riommHu? [1osSCHATH, 0 03HAYAIOTH
napaMeTpH piBHSHHSL.

Ske piBHSHHS HA3UBAETHCS PIBHSIHHSM IJIOLMHY Y Biapi3zkax? [loscHUTH, 110 03HAYAIOTh
napaMeTpH piBHSHHSL.

Sk 3HAMTH PIBHSAHHS IUTOLMHM, 10 TPOXOJUTH Yepe3 3 TOUKHU?

SIke piBHSHHS Ha3UBA€THCSI HOPMAJILHUM PiBHSAHHAM IUIOIIMHU? [IosICHUTH, 1II0 03HAYAIOTh
napaMeTpH piBHSHHS.

BigxuneHHs TOUKH BiJ IUIOIMHY, BI/ICTaHb BiJl TOYKH /10 IJIOUIMHU. 3B'A30K MK HUMH Ta METOJIU
3HaXOPKEHHSL.

[ITo Ha3KMBaeThCA KyTOM MiX JIBOMa IJIoMMHaMuU? Sk 3HaTH?

[I{o po3yMitOTh MiJ JIIHIEIO B IPOCTOPi?

SIke piBHSIHHS Ha3UBA€THCS 3araJIbHUM PIBHAHHAM MpsiMoi y ipoctopi? TloscHUTH, 1110 03HAYAIOTh
napaMeTpH piBHSHHS.

SIke piBHSHHS Ha3UBA€THCSI KAHOHIYHUM PIBHSHHIM IpsMoi y npoctopi? [losicHUTH, 1110 03HAYaI0Th
napaMeTpH piBHSHHSL.

HammcaTty piBHSHHS MPSIMOT, 1[0 TPOXOJANUTH Y€pe3 Bl TOUKH.

Ske piBHSHHS NpSAMOI Ha3UBa€eThCs MapameTpuyHuM? [1oscHUTH, 1110 03HAYaIOTh MapaMeTpu
PIBHSIHHS.

Sk mepelTu BiJ 3arajibHOTO PIBHAHHS MPSIMOi y MPOCTOP1 10 KAHOHIYHOT0?

SIxi yMOBM MalOTh BUKOHYBATHCS, 11100 NpsiMi OyJiy napasienbHi, NeprneHIuKyIspHi?

SIki yMOBH MarOTh BUKOHYBATHCS, 100 MPsIMI MEPETHHATIUCS.

SIki yMOBHM MarOTh BUKOHYBATHCS 100 MpsMa 1 IITOMIMHA OYIJIH MEePIIeHIUKYIISIPHI?

SIxi yMOBH MalOTh BUKOHYBATHCS 11100 MpsiMa 1 IJI0NIMHA OyJIH MapaeinbHi?

SIxi yMOBM MalOTh BUKOHYBATHCS 1100 MpsiMa HaJeKajia TUIOIIHUHI?



32.
33.
34.
35.
36.

37.

SIK 3HAMTH KYT MIX MPSIMOIO Ta IJIOIIMHOIO?

[ITo Ha3KBaIOTh KPUBOIO 2-TO MOPAIKY, SKUN 3arajbHUNA BUTIISA 11 pIBHAHHS?
O3naueHHs Koja. Buay piBHSIHb.

Osnauenns eninca. Kanoniune piBHsHHA. OCHOBHI XapaKTEPUCTHKH.
Osnauenns rinep6omu. Kanoniune piBHsHHA. OCHOBHI XapaKTEPUCTUKH.

Osnauenns napadonu. Kanoniune piBHsiHHS. OCHOBHI XapaKTEPUCTUKH.

Tema: Enemenmu meopii epanuyb.

el AN

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

28.
29.
30.

31.
32.
33.
34.

35.
36.
37.
38.

39.
40.
41.

Ilo Take MmuoxxuHa? CriocoOu 3aBJaHHS MHOKUHH.

Slka MHOKHMHA Ha3UBAETHCS IUCKPETHOIO, 3UMCICHHOIO, HEMEPEPBHOIO?

SIka MHO>KMHA Ha3MBA€ETHCS YUCIOBOIO MOCTIIOBHICTIO?

Slka mocaigoBHICTH Ha3uBaeThCs oOMexeHoro? 1o Take BepxHs (HUXKHS) MeXa IMOCTiJOBHOCTI?
[I{o Take TouHa BepxHs (HUKHS) Mexa?

SIK1 HOCIIIOBHOCT] HAa3UBAKOTHECI MOHOTOHHUMU?

1o Take rpaHUIs MOCHIIJOBHOCTI?

Slka mocniJOBHICTh Ha3UBAETHCSA HECKIHYEHHO MaJIO0?

Jlemu mpo HECKIHYEHHO MaJTi IMTOCITiIOBHOCTI.

OCHOBHI BJIaCTUBOCTI 301KHHUX ITOCIIIJOBHOCTEM.

Slxa mocIiJOBHICTh HA3UBAETHCS (yHIAMEHTAIBHOIO?

o Take QyHKIis, 061aCTh BU3HAYCHHS, 00JaCTh 3HAU€Hb, APTYMEHT, 3HAa4eHHs (QyHKIIIi?
CriocoOu 3aBaHHs (QYHKIIII.

Ska (yHKIIIS HA3UBAETHCS APHOIO, HEAPHOIO, 3araibHOro BUMIISLY? BiactuBocTi rpadikis
NapHUX Ta HeNapHUX QYHKIIIH.

Ska ¢yHKuig Ha3uBaeThes nepioanuHoro? o Take nepion GyHKii?

SIxa QyHKIisS HA3UBAETHCS OOMEKEHOIO?

Sxi pyHK1IT HA3UBAIOTHCSI MOHOTOHHUMHU?

[{o Take rpaHMYHA TOYKA MHOKUHU?

Oznauenns rpanuni Gyukuii 3a ['eitne. O3nauenns rpanuni Gyukuii 3a Korri.

[Ilo Take OAHOCTOPOHHI TPAHMUIII?

O3HauyeHHs rpaHMIll Ha HECKIHYEHHOCTI.

Teopema npo iCHyBaHHS TPaHUIII.

CdopmytoliTe OCHOBHI TEOPEMH MPO I'PAHMIIL.

Ska QyHKIlisS HA3UBAETHCS HECKIHYEHHO MAaJIOI0 TIPU X — X7

CdopmyroBaty JieMH PO HECKIHUEHHO MaJli (PYHKII].

CdopmymroBatu TeopeMy Mpo MpeCcTaBlIeHHs (PYHKIIIT, 1[0 Ma€ CKIHYEHHY TPaHMIIIO.

SIka QyHKIIsS HA3UBAE€THCS HECKIHUCHHO BEITUKOIO MPH X — X(?

CdopmynoBatu TeopeMy MpoO 3B'A30K MK HECKIHYEHHO MAJIMMHU Ta HECKIHYEHHO BEIMKHUMHU
(GyHKLIAMU.

CdopmynroBatu TeopemMu npo apupMeTHuHil onepaii HaJ rPaHULSIMH.

SKi ICHYIOTh HEBU3HAYEHOCTI1 MPU 00YKCIIEHH] TPaHUIb?

SIKi TepeTBOPEHHS 3aCTOCOBYIOTbCS JJIi PO3KPHUTTS HEBU3HAYEHOCTEH, IO MOPOKYIOTHCA
BIJIHOIIIEHHSIM MHOTOUICHIB, APOOOBO-paIliOHATBHOIO (PYHKITIEIO?

Ilepa gygoBa rpaHuLs Ta HACHIJKH 3 HET.

Jpyra gyoBa rpaHUIIs Ta HACTIIKA 3 HEl.

VY yomy nossirae mopiBHAHHSA HECKIHYEHHO MaHX?

Sk 3HANTH TOPSAAOK HECKIHYEHHO Majioi (YHKIIIT BITHOCHO 1HIIOI HECKIHYEHHO Masoi QPyHKIIT pu
X = xy?

OnuniiTh 3aCTOCYBaHHS €KBIBaJEHTHUX HECKIHYEHHO MalIX (PYHKIHM 10 0OUMCIIEHHS IPaHHULb.
Ha3BiTh OCHOBHI €KBIBaJICHTHO MaJi (pyHKIII.

O3HaueHHs HenepepBHOi QYHKIIT B TOYILI.

CdopmymoBatu Kputepiil HemepepBHOCTI (PYHKIIT «MOBOIO T'paHMIIb», «MOBOIO OJHOCTOPOHHIX
TpaHUIIb», KMOBOIO TIPUPOCTIBY», KMOBOIOJ, E».

Ha3giTh apupMeTHyHi BIaCTUBOCTI HENEPEPBHUX (PYHKIIIH.

Slka TouKa Ha3MBAETHCS TOUYKOKO PO3PUBY (PYHKITII.

JlaiiTe o3Ha4eHHs YCYBHOTO PO3PUBY QYHKIIIT.
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[aiite o3HaueHHs po3pusy I pony.

[aiite o3HaueHHs po3pusy Il pony.

CdopmymioliTe TeOpEeMH PO BIACTHBOCTI HEMIEPEPBHUX (PYHKIIIH.

Slka QyHKIIIS Ha3UBAETHCS HETIEPEPBHOIO HA BiJIPI3KY?

CdopmymroliTe TeoOpeMH PO BIACTHBOCTI (PYHKIIIH HETIEPEPBHUX HA BiAPI3KY.

Hoxarok 3.

Ilepenix mem, AKi 6UHOCAMbCA HA eK3AMEH.
e BusHauHUKHM Ta iX 3acTOCyBaHHS. PopMyJin
e Kpamepa 3HaXOKEHHS PO3B’A3KIB CHCTEM JIIHIHHUX anreOpaidyHuX PiBHSIHb.
e Marpuui: aii Haa MaTPULIIMHU, PAaHT MaTPHIli, oOepHEeHa MaTpuUIlsl. MaTpu4Hi PiBHSIHHS.
Matpu4Huil METOJT 3HAXOPKCHHS PO3B’SI3KIB CUCTEM JIIHIHHUX aireOpaidHuX piBHSIHb. MeTo
["ayca 3HaxOmKEeHHs PO3B’A3KIB CUCTEM JIIHIHHUX anreOpaidHuX piBHSAHb.
Enementu BekTopHOI anreOpu: il HaJ BEKTOpaMHu.

[IpsiMa J1iHiA HA IJIOIIMHI.
PiBHsHHS TUTOIMHN. PiBHSHHS IpsIMOi B IpocTopi. 3aadi Ha MPSMY 1 IUTOMIKUHY B IIPOCTOPI.
Kpusi gpyroro nopsaxy: koo, napadoua, einirc, rinepoona.

I'panumi yncioBoi nmocnigoBHOCTI. ['panuti GyHkiii. OGUnCcIeHHS TPaHUIIb 13 3aCTOCYBaHHIM
I'i Il yynoBux rpaHuiib.

e [lopiBHsHHA HECKiHUeHHO ManuX (yHKIiH. [Topsmok manocti. EkBiBasIeHTHI HECKIHYEHHO
MaJli.

e HenepepsHicts QpyHkuiit. Knacudikarist Touok po3puBy.

e JludepeHuiroBaHHS sIBHO, HESIBHO Ta apaMeTPUUHO 3a1aHuX QyHKuii. udepenmian ta
JOr0 3aCTOCYBaHHS.

e [loximgHi Ta AU¢EpPESHITIAIM BUIIMX MOPSJIKIB.
e JlocmimkeHns GyHKii 3a qormomororo noxiaxoi. [lo6ynosa rpadikiB ¢pyHKIIii.
e OOuwncneHHs TpaHUIlb 3a TONOMOTroto mpasuio JlomiTans.

Joaarok 4.
Teopemuuni numamnHs, Wo BUHOCAMbCA HA eK3AMEH.

Bu3HauHukM, 03HaYeHHS Ta BIACTUBOCTI. [IOHATTS BU3HAYHMKIB BUILUX MOPSIKIB.

Marpuiti, OCHOBHI oO3HadyeHHs, nii Hajxg Marpuusamu. [lorsTTss oOepHeHoi Martpuil. Teopema
ICHyBaHHS 00epHeHo1 MaTpuii. Panr marpui

MatpuuHi piBHSHHS.

Cucremu niHiiHMX anreOpaiuHux piBHAHb. OCHOBHI NOHATTA. Mertoan po3B’s3anHs CJIAP:
MaTpuuHuil Meton, meron Kpamepa, Meton I'ayca. Jocnimxenns CJIAP 3a nomomororo teopemu
Kponexkepa — Kaneni.

Bexrtopu. OcHoBHi noHsTTs. JliHiiH1 Aii Hax BekTopamu. [Ipoekiiis BekTopa Ha HanpsiMok. Po3knan
BeKTopa 3a 6azucoM. /lineHHs Bipi3Ky B 3aJjlaHOMY BifiHOIIEHHI. CKaIspHUil 10OYyTOK, O3HAUEeHHS Ta
BIIACTUBOCTI. BekTopHMi1 100YTOK, O3HAYEHHS Ta BIACTHUBOCTI. MimaHui 100yTOK, O3HAYEHHS Ta
BJIACTUBOCTI.

PiBHsiHHS mpsiMoi Ha IUIoUMHI. Buau piBHAHB NpsMOi Ha IUIOMIMHI. YMOBH MapaneabHOCTI,
NEePIEHINKYISAPHOCTI MpAMUX Ha IwiomuHi. KyT Mk nmpsaMmumu. Biactane Bifg TOYKH 70 MPSIMOI.
BigxuneHHs TOUYKH BiJ IPSIMOA.

[TnomuHa SK MOBEPXHS MEPLIOro MOPSAKY. Bumau piBHSAHB IUIOIIMHU. BijncTaHp BiJ TOYKH 10
MJIOMKHU. BinxuneHHs Touku Bif ruionHU. KyT MK muionmHamu.

[Ipsama y mpocrtopi. Bumu piBHsSHBb mpsimoi y mpoctopi. Kyt mik aBoma mpsmumu. B3aemo
pO3TanryBaHHs MPSMUX Y TIPOCTOPI.

B3aemHe po3TairyBaHHs NpsAMOi Ta MJIOLUIHHU.

Kpusi apyroro nopsiaky (xoio, eninc, rinep6oia, napadosna). O3naueHHs. KanoHiuHe piBHSHHS.
OcCHOBHI TapamMeTpH.



11. TloBepxHi apyroro nopsaky. [IoHATTS moBepxHi Ipyroro nopsaky. OCHOBHI MOBEPXHi, KAHOHIYHE
PIBHSHHSI Ta BHTJIS.

12. TIlocmimoBHicTe. BriactuBocTi  301KHHMX — IIOCIHIZOBHOCTENM.  MOHOTOHHI  IOCIIZOBHOCTI.
dyHaaMeHTaIbHI TOCHiMoBHOCTI, KpuTepi Komri. HeckinuenHo mam mociigoBHOCTI. Jlemu mpo
HECKIHYEHHO MaJTi MOCIiIOBHOCTI

13. ®ynknii, ocHOBHI MOHATTS. ['panutia GyHkiii B Toutti. OqHocTOpOoHHI rpaHutll. ['panutti GpyHKIii Ha
HecKiHueHHocTi. Heckinuenna rpanuiid. OCHOBHI TEOPEMU MPO TPAHMINIO PYHKIII.

14. HeckinueHHO MaJli Ta HeCKiHYEHHO BeNMKI QyHKINT. OCHOBHI JIEMH MPO HECKIHYCHHO MaJjli (yHKIIII.
3B’s130k Mixk HM® Ta HBO®.

15. Apudmernuni nii Hag rpanunsmu. Ilepma uynoBa rpaHuns Ta Hachuiaku 3 Hei. [[pyra uynoa
TpaHUIIS Ta HACITIIKY 3 Hel.

16. TopiBusuus HM®. ExsiBanentni HM®.

17. HenepepsHictb QyHKIii B Touri. Kinacudikaiiis Touok po3puBy.

18. 3apnaui, 1m0 NPUBOIATH A0 NOHATTS MOXigHOI. O3HAYEHHS MOX1AHOT, FTEOMETPUYHUH Ta Qi3NIHUI
3MICT.

19. [IlpaBuna gudepeniitoBanHs. (01He Ha BUOIP 3 JJOBEICHHSM).

20. Iloximna HesiBHO 3a1aHoi pyHnkuii. Jlorapudmiune inTerpyBanns. [loxigHa mapameTpuyHo 3aJaHOL
byHKIi.

21. Judepenmian ¢pynkuii. O3HauYSHHS, BIaCTUBOCTI, 3aCTOCYBaHHS.

22. Tloxigni Ta qudepenmiany BUIIKMX MOPAAKiB. J[pyra moxinHa mapamMeTpuyHo 3a1aHol PyHKIIII.

23. OcHoBHI TeopemHu AudepeHIiaabHOro uncieHHs GyHkuii oguiei 3minnoi ( Teopemu depma, Poss,
Jlarpanska, Komri (o1Ha 3 JOBEICHHSM)).

24. 3acrocyBanns noxinxoi. [Ipasuio Jlomitans.

25. @opmynu Teiinopa i Maknapena.

26. 3actocyBaHHS MMOX1JIHOI 10 TOCIIKEHHS (PyHKIIII. YMOBH CTaIO0CTi Ta MOHOTOHHOCTI, TPOMIKKHU
3pOCTaHHs CHa/laHHs, eKCTpeMyMHU (YHKIIT (HeoOX1H1 Ta J0CTaTHI yMOBH). ONyKIiCTh, YTHYTICTh
rpadika QyHKIii, TOUYKH neperuHy (HeoOXiHI Ta JOCTaTHI yMOBH). ACUMIITOTH 0 rpadika
¢dyukii. Haitbinpire Ta HaiiMeHIe 3Ha4eHHs (QYyHKIIIT Ha BIIPi3Ky.

Po6ouy nporpamy HaBYanbHOI AncumunniHm (cunabyc):

CKnapgeHo

JOLEHT Kadeapu mareMaTHuHOi (Pi3uKH Ta 1udepeHianbHuX piBHIHb PMD, kaH. (i3.-MaT. HAyK
MorunboBa Bikropis BiraniiBHa.

YxBaneHo kadeporo MareMaTHuHOI (i3uku Ta qudepeHiiaabauX piBHIHB (poTokoa Ne 10 Bix 24.06. 26)

Norog:keHo Metoauunoro komiciero HHIEE (mpotokon Ne 43 Bix 29.06.26 )



