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

Kadeapa maremaTruunoi

PiBHSIHb

Buuwa matemaTtmka. YactuHa 1.

NiHiAHa, BeKTOpHa anrebpa Ta aHaniTUYUHA reomeTpis.

OvndepeHuianbHe yncneHHA. DyHKUiT KiNbKOX 3MIHHMUX.

Pob6oua nporpama HaBuYanbHOI agncuunaiim (Cunabyc)

PiBeHb BULL,0i OCBiTH
Fanysb 3HaHb
CneuianbHictb
OcBiTHA nporpama

Cratyc AUCUMNAIHK
®dopma HaBYAHHA

PiK niarotoBKu, cemectp
O6car aucuunninm

CemecTpoBuii KOHTpONb/
KOHTPOJIbHI 3axo4am

Po3knap 3aHATb
MoBa BUKnagaHHA
IHpopmauia npo
KepiBHUKa Kypcy /
BUKNaAaviB

Po3mileHHA Kypcy

PeKBi3anTK HaBYa/IbHOI AUCUUNAIHN

Mepwulii (6akanaspcokuli)

G - IHxeHepis, supobHUUMBo ma 6ydisHUYMeo

G3 "EnekmpuyHa iHxeHepia"

IHHCUHIpUH2 IHMenekmyanbHUX e1eKMPOMEXHIYHUX Ma MexampoHHUX
KoMreKcis

OcHosHa

3004Ha

1 Kypc, ociHHil cemecmp

7 Kpedumie /210 200uH

ITpakTuy.
3aHSIT.
Jlekuii | (cemiHapwu) CPC
T'oguHau 6 6 198

Exzamen; mooynvrua konmpoavna poooma (MKP); inousioyanrvhe cemecmpoge
sasoanns (IC3)

http://roz.kpi.ua
YKpaiHcbKa
JlekTop

MpaKTUYHi 3aHATTA:

Ha matgopmi «CIKOpChbKU» (KOA JOCTYIY JI0 Kypcy Ha/laeThCs Ha
MEPIIOMY 3aHATTI 3T1AHO 3 PO3KIAIOM)

Mporpama HaBYaNbHOI AUCLUNAIHK

¢izukn Ta MudepeHniaIbHUX

Onuc HaBYa/IbHOI AUCUUNAIHMK, Ti MeTa, NpeaMEeT BUBYAHHSA Ta pe3y/IbTaTu HaBYaHHA

MerToro HaBYaIbHOI AUCHUILTIHU € (OPMYBaHHS y CTY/AEHTIB IHTETpaIbHOI KOMIIETEHTHOCTI — 3aTHOCTI
JI0 JIOTITYHOTO MHCIIEHHS, (POpMyBaHHS OCOOMCTOCTI CTYJIEHTIB; PO3BUTOK iX IHTENIEKTY 1 3/110HOCTEN;
3/IaTHOCT1 PO3B’A3yBaTH CKJIaJ(H1 CIIELiaJli30BaHI1 3a/1a4i Ta MpakTU4YHI MpobiaemMu npodeciifHol TisIbHOCTI,
BUKOPHCTOBYBATH METOAM MAaTEeMaTHYHOTO aHAJI3Y B IHKEHEPHHUX PO3PaxyHKaX.

BuBuenns qucuumuting “Buina Matematuka” cTyeHTaMH BiOyBa€eThCS MPOTATOM JIBOX CEMECTpiB Ha |
Kypci, BIIMOBIAHUM KypcC MOAUIEHUH Ha J1Ba KpeAUTHUX Moyl “Buina marematuka. Yactuna 1. JliniiiHa,
BEKTOpHa aire0pa Ta aHamiTuyHa reoMeTpis. Audepenuianbae uncienHs. OyHKIUIT KUIBKOX 3MIHHUX Ta
“Buma matemaruka. Yactuna 2. dynkuis IarerpansHe uncnenHs. Judepenuianbai piBHIHHS. Psau.
Kpartni inTerpanu ta teopis nons’. 3aranbHuil oOcsr mucumruiink — 15 kpemutiB (ociHHiil cemecTp-7
KPEIUTIB, BECHSIHUI ceMecTp — 8 KpenuTiB)

IIporpaMHi KOMIETEHTHOCTI:



3araabHi komneTreHTHOCTI (3K):

3K01- 3matHicTh 10 aOCTPAKTHOTO MHUCJICHHSI, aHAJI3Y 1 CHHTE3Y;

3K02- 3natHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHUYHUX CUTYAIlisX;

3K03- 3marHICTh CHUIKYBATHUCS JEP>KaBHOO MOBOIO SIK YCHO, TaK 1 TUCHMOBO;
3K08- 3narHicTh npamroBaTé aBTOHOMHO.

®daxoBi komnereHTHOCTI (PK):
®KO02- 3gaTHicTh BUpINIyBaTH NPAKTUYHI 33/a4i i3 3aIy4aHHsAM METO/IiB MATEeMaTHKH, (Di3UKH Ta
€JICKTPOTEXHIKH.

IIporpamMHi pe3yJbTaTi HABYAHHS !

ITPHO05- 3HaTi OCHOBH TEOPii €JEKTPOMATrHITHOTO OIS, METOIA PO3PAXYHKY EICKTPUYHHUX KT Ta YMITH
BUKOPUCTOBYBATH iX JUI BUPIMICHHS MPAKTUYHUX MPOOIIeM Y podeciiiHiil TisIbHOCTI,

ITPHO08- Obupatu 1 3acTOCOBYBATH IIPHUAATHI METOIHU TSI aHAITI3Y 1 CHHTE3Y €JIEKTOMEXaHIYHUX Ta
€JIEKTPOCHEPTeTUYHUX CUCTEM 13 3aJJaHUMHU TTOKa3HUKAMHU.

MpepeKBi3anTN Ta NOCTPEKBI3UTU AUcUMNAiIHK (MicLe B CTPYKTYPHO-/IOTiUHii cxemi HaBYaHHA 3a
BigNoBigHOI0 OCBITHLOIO NPOrpamolo)

Hucturutina “Buma wmarematnka. Yactuna 1. JliniliHa, BekTopHa anreOpa Ta aHaJIiTHYHA
reometpis. Judepennianbue uncnenns. OyHKii KiTbKOX 3MIHHUX ~ BUKIIAAE€THCA B MEPIIOMY CEMECTpi
Ha 0a3i MOBHOT cepeiHbOi 00 cepeHBOl MPOdECiitHOT OCBITH.

Meta BUBYCHHS TUCIMIUTIHM — 3aCBOEHHS CTYJCHTaMH 0a30BUX MAaTEMAaTUYHHUX 3HAHb, OTPUMAaHHS
HABUYOK MAaTEMAaTUYHOTO JIOCIIDKCHHS, PO3BHHEHHS y CTYICHTIB MUCICHHS; (OpPMYBaHHS HaBUYOK
BUKOPHCTAHHA [TOBHOTO 00’ €My iH(OpMaIlil Ta KOMyHIKaTUBHUX 3ac00iB y mpodeciiiHiii qisSIbHOCTI.

3HaHHS Ta YMIHHS, OJIepKaHi B MPOIIECi BUBUCHHS TUCIUIUTIHA «BHUIa MaTeMaTHKay, € HEOOX1THUMH
JUTSE KOXKHOTO (haxiBIIs JaHOT CHEIIaIbHOCTI, SIKi BUPIIIYIOTh 1H)KEHEPHI1 3aBAaHHs y cepi eNeKTPOTEXHIKI
Ta TMPU BUBYEHHI TaKMX AUCHUILIIH: «TeopeTHdHi OCHOBH EIEKTPOTEXHIKH», «Teopis aBTOMaTHYHOTO
KEePYBaHHS CJCKTPOTCXHIYHUMU KOMIUICKCAMH Ta MEXaTPOHHUMHU CHCTEMaMmu», «MoIeIroBaHHS
€JIEKTPOTEXHIYHUX T4 MEXAaTPOHHUX CHCTEM) TOIIIO.

3micT HaBYaNbHOI AUCUUNNIHN

OcBiTHili koMnoHeHT «Buma maremaruka. Yactuna 1. Jliniiina, BekTopHa anredpa Ta aHAJITHYHA
reometpis. ludepennianbue yncjiaennsa. @yHkuii KLIbKOX 3MiHHUX» - BiABOAUTHCHA / KPeAUTIB
(210 romum).

Po3aia 1. ExemenTu qainiiinoi ajareopu.

Tema 1.1. Marpumi. Jii Hag MaTpUIsIMU.

Tema 1.2. BusHauHUKHU Ta iX BIACTUBOCTI.

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 mpsiMa B IPOCTOPI.

Tema 2.4. Kpusi 1pyroro nopsixy.

Po3zaia 3. Betyn 10 MaTeMaTHYHOTO aHAJI3Y

Tema 3.1 Yucnosi nocnioBHOCTI. ['paHu1s 4MCI0BOT MOCIiAOBHOCTI.

Tema 3.2. @ynk1ii, 03Ha4eHHs, criocoon 3aBnanHs. Kinacugikamis QyHKIIi.

Tema 3.3. I'panuns ¢yskuii. I ta II uynosi rpanuni. ExBiBajgeHTHI HECKIHUEHHO Masli (GYHKIII.

Tema 3.4. HenepepsHicTh QyHKIi oxHieT 3MiHHO1. Kimacudikartist Touok po3puBy.

Po3nin 4. Indepenuianbue unciaenns GyHkuii oguiei 3MinHoi

Tema 4.2. IloxinHi Ta qudepeHIiaay BULX TOPSIKIB.



Tema 4.3.3actocyBaHHs Tu(EpeHIIaIbHOTO YUCICHHS A TOCHiKeHHs QyHKIH 1 moOy1oBH ix
rpadikis.

Po3nin 5. @yHKuii KITbKOX 3MiHHUX

Tewma 5.1 IToHATTS QYHKIIIT KITBKOX 3MIHHHX.

Tema 5.2 'panuis Ta HEMEPEPBHICTb.

Tewma 5.3 JIudepeniiitoBanHs Ta 3aCTOCYBaHHS MOX1THUX

OcBiTHill KOMNIOHeHT «Buma maremaTuka. Yactuna 2. @yukuia 6arartbox 3MiHHuX. IHTEerpajibHe
yucjeHHs. JudepenniajabHi piBHAHHA» - BiABoAMTHCA 8 kKpeauTiB ( 240 rogun).
Po3ain 6. InTterpajibHe yuciaeHHs PyHKILIT oHi€l 3MiHHOT

Tema 6.1 HeBusnauenuii iHTerpai.

Tewma 6.1 Busnauenuit interpai.

Tewma 6.2 HeBnacHi iHTerpany.

Po3aia 7. 3Buvaiini nudepeHnianbHi piBHAHHA

Tema 7.1 3Buuaiini nudepeHianbHi piBHIHHS MEPIIOTO MOPSAKY.

Tewma 7.2 3Buvaitni gudepeHIiaabHi PIBHIHHS BUIIUX MTOPSIKIB.

Tema 7.3 Cucremu 3BHUaiiHuX Au(epeHIiaTbHAX PIBHIHb.

Po3nin 8. Psaan

Tema 8.1 Yncnosi psaau.

Tema 8.2 OyHKITIOHATBHI PAIY.

Tewma 8.3 Panu ®yp’e.

Po3zain 9. KpatHi inTerpasu Ta teopist moJsi.

Tema 9.1 [lonsiiiHi, MOTPiiiHI IHTETpaANIH.

Tema 9.2 KpuBosiHiliHI IHTETpaJId.

Tema 9.3. IloBepxHeBi iHTErpaNH.

Tema 9.4 Enementu Teopii mosis.

4. HasuanbHi maTepianu Ta pecypcu

1.

Buma wmaremartuka: miapydYHUK Juis  3100yBadiB  CTymeHs OakanaBpa 3a IHXKCHEPHUMHU
cnerianbHocTsME / M. €. lyakin, O. FO. [Troxxenkosa, 1. B. Crenaxuno; KIII im. Irops Cikopcrkoro.
— Kuis: KIII im. Irops Cikopcbkoro, 2022. — 449 c.

Bumia maremaruka. EnemenTu niHiiHOI 1 BeKTOpHOT anredpu, aHaimiTuyHa reometpis. [IpakTukym
[EnexTtponHuii pecypc]: HaB4u. moci0. s 3100yBadiB  CcTymeHs OakamaBpa crem. 141
Enextpoenepreruka, enekrporexHika ta enekrpomexanika / KIII im. Irops Cikopchkoro ; ykiau.:
H. JI. lenucenko, B. ®@. 3paxxeBcbka. — Enekrponni tekcrosi gasi (1 ¢aiin: 4,01 Mo6aiit). — Kuis :
KIII im. Irops Cikopcrkoro, 2024. — 168 c.

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

Buma maremaruka. Betyn no marematuunoro ananizy. [Ipaktukywm [Enextponnwuii pecypc] :
HaBy. 110ci0. jytst 3100yBaviB cTyneHs Oakanaspa cnen. G3 Enexrpuuna imxenepis, G4
EneprosupoonunTso / H. JI. Jleancenko, B. B. Morunwoga ; KIII iM. Irops Cikopcbkoro. —
Enexrponni tekcrosi nani (1 gaitr: 1,72 M6aiit). — Kuis : KIII im. Iropst Cikopcebkoro, 2026. — 63
c. — Ha3ga 3 expana.

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

Buma wmarematuka. JludepenuianbHe uucineHHs QyHKUIA oaHiei 3MmiHHOI. [IpakTHkym
[Enextponnuii pecypc] : HayampHmMii mociOHUMK 1 3700yBaviB  CTymeHs OakamaBpa
/ H. JI. lenucenko, T. O. €Epbomina, B. B. MormwisoBa. — EnextponHi TekctoBi naHi (1 daiin: 2,92
Mobaiir). — Kuis : KIII im. Iropst Cikopcrkoro, 2022. — 159 c.
https://ela.kpi.ua/handle/123456789/50361

Buma matematuka. @ynkiii 6arateox 3smiHHUX. [Ipaktuxywm [ Enextponnmii pecypce] : HaBd. 1ocio.
s 3700yBaviB - cryneHss OakanaBpa cren. 141 EnexkTpoeHepreTuka, eneKTpOTeXHIKa Ta
enextpomexanika / KIII im. Iropst Cikopcrkoro ; ykman.: H. JI. Jleancenko, B. B. Morunsosa. —
Enexrtpon. texct. nani (1 ¢aitn). — Kuis : KIII im. Iropst Cikopebkoro, 2024. — 49 c.
https://ela.kpi.ua/handle/123456789/67942

Buma matemaruka. HeBusnauenuii interpan [EnexkTpoHHMIA pecypc] : IpakTUKYM : HaBYAJIbHHUNA
nociOHUMK I 3700yBadiB  cTymeHs OakanaBpa cnemianbHocTi 141  EnextpoenepreTuka,


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

10.

11.

12.

enekTpoTexHika Ta enekrpomexanika / KIII im. Iropst Cikopebkoro ; ykiaa.: H. JI. Jlenucenko, B.
B. MorunwsoBa. — Enektpon. TekcT. gaHi (1 daitn: 1,3 M6aiit). — Kuis : KIII im. Irops Cikopcbkoro,
2025. - 70 c.

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

3aBaHHs Ta METOAMYHI BKa3iBKH JI0 BAKOHAHHS TUIIOBOTO PO3PAXYHKY 3 KypCY BHUIIO1
MaTeMaTUKHu Ha TeMy “‘BusHaudenuii Ta HeBnacHi iHTerpanm” Ykianu: B.®.3paxeBchka, .B.B.
MorunsoBa. — K. HTYY “KIII imeni Iropst Cikopebkoro”, 2017. - 37 c.
http://ela.kpi.ua/handle/123456789/23008

HudepenianbHi piBHSIHHS Ta CHCTeMH. MeTOUYH1 BKa31BKU Ta BapiaHTH 3aBJIaHb ISl THTIOBOTO
po3paxyHKy 3 Buioi maremaTtuku. / ykinaza: T.B.Kapuayxosa, B.®.3paxeBcrka, B.B.Morunsosa-
K.: HTYY «KIII»,2014.-80c. )

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

Buira maremaruka: KpartHi, KpuBOJIiHIMHI, TOBEPXHEBI IHTETpaJIM Ta iX 3acTOCyBaHHs. EneMeHTH
teopii mosst. [IpakTukym, po3paxyHkoBa podora [EnexTponnuii pecypc] : HaBd. mocil. Juist
3100yBaviB CTYIECHs OaKamaBpa 3a CHeIliadIbHOCTIMU Tally3i 3HaHb 14 EnexTpuyna iHxeHepis /
KIII im. Irops Cikoperkoro ; ykmnan.: B. @. 3paxesceka, I'. M. 3paxeBcbkuil. — EnexTponHi
tekcToBi ganHi (1 daiin: 1,93 MB). — Kui : KIII im. Irops Cikopcbkoro, 2022. — 131 ¢. — Ha3Ba 3
eKpaHa.

https://ela.kpi.ua/handle/123456789/47874

Uucnosi Ta pynkionansHi psiau. Psau @yp'e [EnekrponHuii pecypc]: MeToqu4dHI BKa3iBKH J10
BHUBUEHHS TEMH TUCIUILTIHU «BuIlla MaTeMaTHKay JUIsl CTY/ICHTIB €HEPreTUYHUX ClelliallbHOCTe!
ycix ¢opm HaBuanus / HTYY «KIIl»; yknaa. M. 1. Yepneit, I'. K. HoBukosa, H. JI. Jleancenko ;
pen. M. €. [lynkin. — Enextponni TexctoBi naui (1 daiin: 738 K6aiit). — Kuis : HTYY «KIID»,
2016. - 62 c.

https://ela.kpi.ua/handle/123456789/17673

BnanimipoB B.M., [Tyukos O.A., llImurescekuii M.B. 30ipHUK 3aB1aHb 3 BHIIIOI MAaTEMaTHKH.
Y.1. - Kuis: [Tonitexnika. - 2003.-189 c.

BnanimipoB B.M., [Tyukos O.A., llImurescekuii M.B. 30ipHHK 3aB1aHb 3 BUIIIO1 MATEMaTHKH.
Y.2. - Kuis: [Tonitexnika. - 2003.-198 c.

Lonomidxcna nimepamypa:

1.

2.

Buma  maremaruka: MiIpy4YHHK JUIsI CTYJEHTIB €KOHOMIUYHUX HANpPsSMKIB MiATOTOBKH/ KOJI.
aBTopiB.- XapkiB: ®o1i0,2014

Buma maremaruka. Enementu niniitnoi anredpu. [Ipaktukym [ EnextponHuii pecypc] : HaBuaibHUR
nociOHuK ayist 3100yBaviB crynens 0akanaspa / KIII im. Iropst Cikopebkoro; ykiaz. T. O. €promina,
O. A. IloBaposa, H. JI. [lenucenko. — Enextponni Tekctosi aai (1 ¢aiin: 1,15 Mbaiit). — KuiB :
KIII im. Irops Cikoperkoro, 2021. — 44 c.

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

Buma wmatemaruka. EneMeHTH BeKTOpHOI anreOpu Ta aHaIITMYHOI TreoMmerpii, vactuHa I.
[IpakTukym, po3paxyHkoBa pobota [EnexTponHuii pecypc]| : HaBUaIbHUN MOCIOHUK JIsI CTYACHTIB
cneuianbHocTe 141 «EnekTpoeHepreTuka, eJNEKTPOTEXHIKa Ta eJleKTpoMmexaHikay, 144
«Tennoeneprerukar», 184 «I'ipuuurso» / KIII im. Irops Cikopcebkoro ; yknaa.: H. JI. Jlenucenko,
B. ®. 3paxeBcbka. — EnextponHi TekcToBi AanHi (1 ¢ain: 1,24 M6aiit). — Kuis : KIII im. Irops
Cikopcbkoro, 2021. —42 c.

https://ela.kpi.ua/handle/123456789/43539

Buma maremaruka. ['paHulll, HemepepBHICTh : MPAaKTUKYM 1 30IpHHUK 3a7ad A0 PO3paxyHKOBOI
po6otu [EnexkrponHuii pecypc| : HaBYadbHHMI MOCIOHMK I 3100yBauiB CTymeHs OakanaBpa
cnemianbHOCcTi 141 EnextpoenepreTrka, enekrporexHika Ta enekrpomexadika / KIII im. Irops
Cikopcekoro ; yknaz.: B. @. 3paxkeBcbka. — Enekrponni TekctoBi Aani (1 daiin: 779 Moaiit). —
Kuis : KIIlim. Iropst Cikopebkoro, 2024. — 61 c.

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

Buma matemaruka. J{udepeniianbae ta iHTErpanbHe YUCIEHHS QYHKIIH OAHI€T 3MIHHOT: 301pHUK
3aa4 10 PO3paxyHKOBOi POOOTH Ta MPUKIAAM pPO3B’sI3yBaHHS TUNOBMX 3agau [EnexkrpoHHMit
pecypc] : HaBYaNbHUIN TOCIOHUK JJisi 3/100yBadiB CTyINeHs OakajiaBpa 3a cremiagbHOCTIMUA 161
«XiMIYHI TeXHOJIOTii Ta iHXeHepis», 162 «biorexHonorii Ta Oioimxenepis» / KIII im. Irops



https://ela.kpi.ua/handle/123456789/74277
http://ela.kpi.ua/handle/123456789/23008
http://ela.kpi.ua/handle/123456789/7668
https://ela.kpi.ua/handle/123456789/47874
https://ela.kpi.ua/handle/123456789/17673
https://ela.kpi.ua/handle/123456789/41238
https://ela.kpi.ua/handle/123456789/67995

Cikopcebkoro ; yknag.: Kagaenko O. b., Kosans O. O., [Tomimgyk O. b., Ctorsiii B. I. — Enextponsi
tekcToBi ganHi (1 daiin: 3,66 M6aiit). — Kuis: KIII im. Irops Cikopcrkoro, 2022. — 117 c.
https://ela.kpi.ua/handle/123456789/48741

IHgpopmayiliHi pecypcu:
Enextponnuii apxiB HaykoBux Ta ocBiTHiX MatepiaiiB KIII im. Irops Cikopcekoro Pexxum noctymy:

https://ela.kpi.ua/
HaB4anbHUMA KOHTEHT
5. MeToauKa onaHyBaHHA HAaBYa/IbHOI AUCLUNNIHU (OCBITHDOrO KOMMNOHEHTA)

HaBuanpHa 4acTHHA KPEAMTHUX MOJYJIB CKJIAMAEThCS 3 JICKIIHOTO Marepiaity, NPaKTUYHUX 3aHATh Ta
KOHTPOJIbHUX 3aXOMIB Y BUIVISAI MOAYJIBHUX KOHTPONIBHHUX poOiT ( MKP), iHAMBIqyaIbHOTO CEMECTPOBOTO
saranns (IC3). Bei popMu HaB4aHHS TOBMHHI JOIOBHIOBATH OJIHA OJIHY 1 IIepea0avaloTh CAMOCTIHY 103a
ayJIMTOPHY POOOTY cTyAeHTiB. Ha NeKmiiHUX 3aHATTSIX — JIEKIisS 3 TOSCHEHHSM Ta BUKOPHCTAHHSIM
HAOYHOTO Martepially y BHIVISAII NMPE3CHTAIliil; Ha MPAaKTUYHUX — 3aBJaHHS IO BHUKOHAHHS, MO3KOBUH
HITYpM, IPOOJIEMHI 3aBAaHHSI.

Crynentu 3a04HOi (OpMU HaBYaHHA BHMBYAIOTH CAMOCTIMHO OUIBLIICTH MaTepially 3 BHUIIOI
MaTeMaTHKH BHACIIJOK HEBEIHMKOI KUTBKOCTI ayJUTOPHUX TOAWH. J{1s caMoCTiifHOI poOOTH CTyaeHTaM
PEKOMEH/IYETbCS KOPUCTYBATHCS HABYAIBHO-METOJUYHUMHU  IMOCIOHUKAMH, KOHCIIEKTOM JICKIIii,
BIZIMIOBIJTHOIO HAYKOBOIO JITEPATypoI0 Ta MEPIOAWYHMMH BUIAHHSAMH. YCi Marepiaaw JUis BUBUYCHHS
HABYAJIbHOT IUCHUIUTIHY € Y KaMITyCl Ta HayKOBO-TeXHIuHii 616mioreni iM. I'. I. Jlenucenka.

NeKuinHi 3aHATTA
Ne 3/ Haszea memu nexyii ma nepenix 0CHO8HUX NUMAHb
(nepenix QudaKmuyHux 3aco0is, NOCULAHHS HA THopMayilini Oxcepena)
Po3aia 1. EsemenTu qainiinoi ajareopu.
Po3zain 2. EjleMeHTH BeKTOpHA ajire0pM Ta aHAJITHYHOI reoMeTpii.
Jlexyis 1. Mampuyi. Busznaunuxu, ix enacmusocmi. Cucmem JIHIUHUX aleeOpaidHux
PIBHAHD.

1.1. Marpwuiii, OCHOBHI IOHSTTI.

1.2. lii Hag MaTpULsMH.

1.3. BU3HaYHHUKH KBaJIpaTHUX MATPHIIh JPYTOTO Ta TPETHOTO MOPSIKIB, iX

BJIACTUBOCTI.

1.4. Minopu Ta anreOpaidyHi JOMOBHEHHS.

1.5. O6uncneHHst BU3HAYHUKIB

1.6. TToHATTS PO BU3HAYHHUK KBAJAPATHOT MATPHIII N-TO TTOPSIIIKY.

1.7. OGepuena maTpui, ii moOyoBa.

1.8. EnemeHTapHi IepeTBOPEHHS MaTPHIIb.

1.9. IlonsaTTs panry mMaTpuili, Horo 00YMCIeHHS.

1.10. Marpu4Hi piBHSHHSI.

1.11. Cucrem niHiiHUX anredpaiuHuX PiBHIHb, OCHOBHI MOHATTS.

1.12. Po3B’s3yBaHHs CHUCTEM JiHIHHUX anreOpaiyHUX piBHSHB 3a (hopMyramu
Kpamepa

1.13. Po3B’s13yBaHHS CHCTEM JIiHIHHUX anreOpaidHux piBHAHB MeTooM ["ayca.
Bexmopu 6 npocmopi. Crkanapuuii ,6eKmopHutl ma Miuanuii 000ymoK 6eKmopis.

2.1. OCHOBHI TIOHSTTH.

2.2. JliHiliH1 onepartii 3 BEKTOPaMH.

2.3.

2.4. CkansipHuii 100yTOK BEKTOPIB Ta HOTro BIACTHUBOCTI.

2.5. BexTopHHit 100YTOK, HOTO OCHOBHI BIIACTHBOCTI.

2.6. Mimanuii 100yTOK TpbOX BEKTOPiB, KOMITJIAHAPHICTh BEKTOPIB.

IIpsama na niowuni.

2.7. IloHATTS IPSAMOI JTiHIT Ha MJIOLIMHI.

2.8. PiBHSHHS MPSAMOI Ha TUTOIINHI.

2.8.1. 3aranpHe piBHSHHS IPSIMOT



https://ela.kpi.ua/handle/123456789/48741

2.8.2. KanoHiuHe Ta mapaMeTpu4Hi piBHIHHS MPSIMO].
2.8.3. PiBHSIHHS PSAMOT 3 KyTOBUM KOE(IIIEHTOM.
2.9. B3aemHe po3MillleHHS ABOX NMpsMHUX. KyT Mk mpsSsMUMH.
IInowunu 6 npocmopi. Ilpsama i nrowuna 6 npocmopi.
2.10. TToHATTS MJIOUIMHM Ta JIiHI B IIPOCTOPI.
2.11. PiBHAHHSA IUIOLINHU.
e 3aranpHe pIBHSIHHS IJIOLIUHU.
e PiBHSHHS IUIONIMHYU y BiApi3Kax.
e PiBHSHHS IUIONIMHHU, IO TPOXOAUTH Yepe3 TPH TOUKH.
e HopwmanbHe piBHSHHS NPSMO].
2.12. B3aemHe po3milieHHs 1BOX IomuH. KyT MiX miionmHamMu.
2.13. Buau piBHSHB IPSAMOT B IPOCTOPI.
2.14. B3aemHe po3MillleHHS 1BOX NPSMHUX B IPOCTOPI.
2.15. Po3mimieHHs mpsaMoi BITHOCHO TIIOIIUHH.
Jlirepatypa[1,2].

Po3zain 3. Beryn 10 MaTeMaTHYHOT0 aHAJI3Y

Jlexyis 2.

3.1. TToHATTS YMCIIOBOT MOCIIOBHOCTI, 11 rpaHuiis. OCHOBHI BJIACTHUBOCTI
301KHUX ITOCITITOBHOCTEH.
3.2. I'pannns ¢yskuii B Touni. OxHocTopoHHI rpanumi. ['panuns QyHkuii Ha
HECKIHYEHHOCTI, HECKIHYCHHI T'PaHUIIl
3.3. OcHOBHI Te€OpeMH PO rpaHulll PyHKIIIT.
3.4. HeckinueHHO MaJi, HeCKiHUeHHO BeuKi QyHkii. OcHoBHI 1emu mpo HM®
3.5. Apudmernyni oneparii Hal TPAHHAIIIMHU.
3.6. BaxxnuBi rpaHwuii.
e [lepuia BaxxnuBa rpaHuIis.
e Jlpyra BaxJiuBa rpaHuUL.
3.7. HenepepBHicth (yHK1ii y Toumi. Touku po3puBy. BiactuBocTi
HernepepBHUX (DYHKITIH.
Jliteparypa[1,3].

Po3nin 4. Indepenuianbue unciaeHHsa QyHKIil ogHi€l 3MIHHOI.
Po3ain S. @yHKHii KiTbKOX 3MIHHHX

Jlexyis 3.

Jugepenyianvne uucnenus @yuxyiu oowiei 3minnoi. Iloxiona @yuxyii oouiei
3MIHHOI.

4.1.TlousATTs MOX11HOI. ['eOMETpUYHMI 3MICT TTOX1THOI.

4.2. ITpaBuna nudepenuiroBants. JuepeHiitoBaHHs ckiaaeHoi GpyHkKIii.

4.3. JludepenuitoBaHHs (QYHKLIH, 3aJaHAX Yy TapaMeTPUYHIA Ta HEsSBHIN
dopmax.

4.4. Jlorapudmiune audepenuiroBanHs. I[loxigHa MOKa3HUKOBO-CTENEHEBOL
byHKITI.

4.5. ludepentiian GyHKIIi Ta HOTO BIACTUBOCTI. JU(EpEHITiana 10
HaOJIMKEHUX O0YMCIIEHb.

4.6. TToximHi BUIUX MOpsaKiB. J{udepeHiianyg BUIUX TOPSAKIB

4.7. OcHOBHI TeopeMH TU(EPEHIIaIbHOTO YHCICHHS.

4.8. TIpasuio Jlomitas.

QDYHKYIT KITbKOX 3MIHHUX

5.1. O3naueHHs QyHKIIT KITBKOX 3MIHHHX.

5.2. YactuHHI TOXiaHI QYHKIIT IBOX 3MiHHUX.

5.3. udepeHnmiiioBanicTh GYyHKIT 1BOX 3MIiHHUX. HeoOXiTHa Ta TOCTaTHS

yMOBH Ju(epeHLiH0BaHOCTI (QYHKIII].

5.4. TMoxigHa cknagHoi pynkuii. [loBHa moxinHa.

5.5. [loxiHa HesIBHO 3a/1aHO01 (PYHKIIII.

5.6. IMoxixHi i AudepeHItiay BUIIUX MOpsAAKiB. Teopema mpo MilaHi moxiHi.
Jlirepatypa[1,4,5].




MpakTUUHi 3aHATTA

Ne 3/m Has3zea memu npakmuynozo 3aHamms ma nepenik OCHO8HUX NUMAHb
(nepenix OuOaKmu4Hux 3aco0is, NOCUNAHHI HA IHGopMayiliHi ddicepena)
1. Jinitina ancebpa

OOGuwnciIeHHs] BUBHAYHUKIB 2-T10 Ta 3-T0 nopsiakis. [lii Hag matpursimu. [Tobyaosa
obepueHoi MaTputli. CuctemMu JTiHIHHUX anredpaiuHuX pPiBHSIHb.

Jliteparypa[1,2].

2. Obuucnenns epaHuysb YUCI080i NOCIIO0BHOCTI.

Obuucnenns epanuyv QyHKyii.

3acTocyBaHHS OCHOBHHX T€OPEM IIPO TPaHUIll A0 O0UHCIeHHS TpaHuilb. OCHOBHI
TUIU HEBU3HAYEHOCTEH B IPaHMIISIX Ta CIIOCOOU 1X pO3KpHUTTA. ExBiBasieHTHI
HECKiHYE€HHO MaJli (yHKIIN, 3aCTOCYBaHHS 10 00YHCICHHS TPaHHIIb.
Henepepsnicmo ¢hynxyii, mouku po3pusy.

HenepeprHicTs pyHkIii B Toumi. Kimacudikariist po3pusiB GyHKIIII.
Jliteparypa[1,3].

3. Obuucnenns nOXioHux yHKyii, 3a0aHux napamempuyHo, HesasHo.

[Toxinna HesiBHO 3amano0i pyHKIil. Jlorapudmiune nudepenuiroBanus. [loxigna
MOKa3HUKOBO-cTeneneBoi ¢pyHkiii. [ToxigHna QyHkii, 3a1aH01 mapaMeTpUyHoO.
[TpaBuio Jlomitans.

Qyukyii bacamvox 3minnux. Yacmunni noxioni ma noguuii oughepenyian.
HHughepenyitosanms cknaonoi pyukyii ma ynxyii, wo 3a0ana HessHo.

Tloxioui i ougpepenyianu suwux nopsoxis.

OO0YMCIIEHHSA YaCTUHHUX ITOX1HHX.

PiBHSIHHS TOTHYHOI IJIOMIMHY Ta HOpMaJIi 10 moBepxHi. Habmmxene obunciaeHHs
3Ha4YeHHs (QYHKIIi TBOX 3MIHHHUX.

Jlireparypa[l,4,5].

6. CamocriiHa poboTa cTypeHTa

Bunu camocrtiiiHoi poO0OTH — OIpalfoBaHHs JIEKIIITHOTO MaTepialy, MiArOTOBKA 10 ayAUTOPHUX 3aHSTh,
po3B’s30K 3ana4, Bukonanus 1C3 1 MKP.

Camocmitina poboma cmyoenma nepeodoayac:
ni020MOBKY 00 JIeKYIIHUX 3aHsAmb — 2 200,

ni020MoeKy 00 NPAKMU4HUX 3aHAMb — 4 200,
camocmitine onpayroeanus mem — 122 200;

BUKOHAHHS MOOYTbHOI KOHmpowHoi pobomu — 20 200,
suxonanns 1C3 20 200;

niocomogky oo icnumy — 30 200.

Temu, 1110 BUHOCATHCSI HA CAMOCTIMHE OTpaIffOBaHHS.

N Haszea memu, wjo sunocumscs Ha camocmitine Onpayio8aHHs. Kinekicts
0

TOIUH
3/

CPC

Pozgin 1. EneMeHTH JIiHIHHOT anre6pu.

OO0uncneHHs! BU3HAYHUKIB 4-TO MOPAIKY.

L Jliteparypa[1,2].

MatpuyHi piBHSIHHSL.
2. Jliteparypa[1,2]. 4




Panr, o6uucnenss panry. JlocniKeHHsS] CUCTEMU JIIHIHHUX
anreOpaiYHUX PIBHSAHB 32 JOMOMOTO0 €JICMCHTAPHUX ITEPETBOPCHb.
Kpurepiit cymicaocti CJIAP.

Jliteparypa[1,2].

Po3zgin 2. EneMeHTH BeKTOpHA a/redpH Ta aHaiTUYHOI reomMeTpii.

Bekropu B mpocTopi. JIiHiiiHI oniepaliii HaJi BEKTOpaMH.
HanpsiMui kocunycu.

JineHHs Bipi3Ka B JaHOMY BiJIHOIICHHI.

[Tpoexkirist BEKTOPY Ha HAIPSIMOK.

Basuc, po3knaa BeKTOpy 3a 6a30BUMU BEKTOPaAMHU.
3amayi Ha CKAJIIPHUN, BEKTOPHUMN, MIIIaHUH JOOYTOK.
Jlirepatypa[1,2].

18

Ipsiva na naowuni.
3aranbHe, KAHOHIYHE Ta MapaMeTpUyHe PIBHAHHS MPSAMOI Ha
wiomuHi. PiBHAHHS NpsAMO1, 110 MPOXOIUTH Yepe3 2 TOUKH. Y MOBU
napajebHOCTI, MEPHIEHANKYIIIPHOCTI MPSAMUX Ta KyT MK JBOMA
npsMuMu. PiBHSHHS nipsiMoi y Bizpi3kax Ha ocsix. HopmoBane
PIBHSIHHS TIPSAMOT.
BigxuneHHs ToYkH BiJg psiMoi. BijicTaHb BiJf TOYKH 10 MPSMOT.
Jliteparypa[l,2].

10

Inowunu 6 npocmopi. Ilpsma i nrowuna 8 npocmopi.

3aranbHe PiBHSAHHS IUIOMIMHU B TPOCTOP1 Ta HOTO AOCIIIKEHHS.
PiBHSHHS TUTOIIMHY Yy BiJipi3kax. PIBHSHHS TUTONIMHM, 110 IPOXOIUTH
yepes 3 Touku. HopmoBaHe piBHSHHS IIIOMIMHU. 3arajibHe, KaHOHIUHE
Ta MapaMeTpUYHe PIBHIHHA NPIMO1 y mpocTopi. PiBHSIHHS npsMoi, 110
MPOXOUTH Uepe3 Bl TOUKH.. B3aeMHe po3TairyBaHHS OpIMUX 1
TJIOLIMH B MPOCTOPI.

Jlireparypa[l,2].

Kpusi opyzo20 nopsaoky na niowuni.

Koo, mapaboa, emirnc ta rinep0oja: BUBSJICHHS 1X PIBHIHB,
JOCTIPKEHHSI BUTJISITY Ta OCHOBHI XapaKTePUCTHKH.
Jliteparypa[1,2].

[logepxHi Opy2020 nopsA0OKYy ma ix KAHOHIYHI PIBHSIHHSI.

IToBepxHi o6epranHs. I[loBepxHi 0OepTaHHs JPyroro NOpsAKY.
e [loBepxHi apyroro nopsaky. Enincoin.

Konyc apyroro nopsaxy.

OaHOMOPOXKHUHHUH T111epO0I0i.

JIBOnOpOKHUHHUHN T1EpOOIIOiT.

EninTuunanii mapa6oinoin.
e T'inepOosiyHuil mapadbonoin.

Jlirepatypa[1].

Pozpain 3. Bctyn [0 MaTeMaTHYHOrO aHa/li3y

Mmuooicuru yucen. Qucnosi nociioosnocmi.

Yucno € — K TpaHuIls MociiqoBHOCTI. OOUNCIICHHS TPaHUIlb
YUCIIOBO]I ITOCIIIJOBHOCTI.

Jlirepatypa[1,3].

10.

@yuxyis. I panuys hynxyii 6 mouyi.

Oyukuis. OcCHOBHI TOHATTS 1 oO3Ha4deHHsA. OCHOBHI elleMEHTapHi
byHKIII.

Jlirepatypa[1,3].

11.

I'panuysa gynryii.
3acTocyBaHHSI OCHOBHHMX T€OPEM IPO IPaHULll JO0 00UNCIIEHHS
rpanuib. OCHOBHI TUIIM HEBU3HAYEHOCTEH B TPAHMIISAX TA CIIOCOOH iX




po3kpuTTs. EXBiBaJIeHTHI HECKIHUEHHO Maii (PyHKIIiH, 3aCTOCYBaHHS
710 OOYMCIICHHS TPAHUIIb.
Jlirepatypa[1,3].

12.

Heckinuenno mani, neckinuenno eenuxi ¢oyukyii.

[TopiBHSAHHS HECKIHUEHHO MauX (QyHKIiH BusHaueHHS nOpsSAKY
MaJIOCTi HECKiHYeHHO MalinX. EKBIBalIeHTHI HECKIHYEHHO Mai
¢ynkuiid. O3HaueHHs HeCKiHUeHHO Benmukux QyHkuiin (HBD). 3B'130k
Mix HB® ta HMO®.

Jliteparypa[1,3].

Pozgin 4. JludepeHuianbHe yucaeHHs: QYHKIII ogHi€l 3MiHHOI.

13.

Obuucnenns NOXIOHUX YYHKYIU, 3a0AHUX NAPAMEMPUYHO, HEABHO.
Ha6nmxkeni o04rcIIeHHs 3a JOTOMOT O TH(EPEHITIaTiB.
PiBHSHHS TOTHYHOT Ta HOpMAaJi 10 rpadiky QyHKIII.
Jlireparypa[1.,4].

14.

3acmocysanus ougepenyianbHo2o YUCIeH s 00 O0CTIONCEHHS
@yHxyii.

3pocranss i cnananas GyHkuii. Touku ekcrpemymy. HaiiGinbme i
HaliMeHIlle 3HaYeHHs (YHKII1 HeTmepepBHOi Ha BiApi3Ky. JocmimkenHs
(GyHKIIN HA OMYKJIICTh 1 YrHYTiCTh. Touku neperuny rpadika
bynkuii. AcumnroTu rpadika ¢pyskiii. [loae nocnimkenus GyHKIii
Ta o0y 1oBa ii rpadiky.

Jliteparypa[1.,4].

18

Po3gin 5. ®yHKIii KibKOX 3MiHHHUX

15.

Tloxioni i oughepenyianu Gynukyii KinbKoxX 3MIHHUX
[ToBumit  mudepenmian  QyHkii aABox 3MiHHHX. (O3HaYeHHS.
BrnactuBocrti. 3acTocyBaHHS 10 HAOIMKEHUX OOUNCIICHb.
JloTryHa MI0IIMHA Ta HOPMaJb J10 ITOBEPXHI.
[ToxinHa 3a HanpsiMKOM. ['pajiieHT.
Jliteparypa[1,5].

12

16.

3acmocysanus noxionux ¢yukyii bacamvox 3MIHHUX.

JloTndHa mIoNMHa Ta HOpMaib 10 moBepxHi. [ToxigHa 3a HapsIMKOM.
['panient.

JlokanbHUN eKcTpeMyM (QYHKII{ JBOX 3MiHHHX.

YMOBHUH eKCTpeMyM (QYHKIIIT 1BOX 3MIHHHX.

AGcomoTHUH ekcTpeMyM (PYHKIIT ABOX 3MIHHUX.

Jliteparypa[1,5].

12

MoniTUKa Ta KOHTPONb

7. MonitTmMKa HaBYaNbHOI AUCUMNNIHU (OCBITHDOTO KOMNOHEHTA)

Ha MoMeHT mpoBeneHHsS KOKHOTO 3aHSTTA, SK JICKIIHHOTO, TaK i MPaKTHYHOTO, Yy CTyJCHTa Ha
HOPUCTPOI, 3 SIKOTO BiH MpaLo€, Mae OyTH BCTaHOBJECHO I0JAaTOK Zoom (y BMINAIKy AMCTaHLIHHOTO
HaBYaHHS), a TAKOXK BIAKpUTO Kypc «Buima maremaruka. Yactuna 1» Ha minatdopmi « Cikopchbkuit» (Koa
JOCTYIY JI0 KypCy HaIa€ThCsl HA MEPIIOMY 3aHSTTI 3T1IHO 3 po3kianom). Cunalyc; NeKiiifHuii MaTepia;
3aBIaHHS /0 KOXKHOTO TPAKTUYHOTO 3aHATTS; BapiaHTH MOAYJIBHOI KOHTPOJBHOI POOOTH; METOAMYHI
peKoMeH1allli 10 BAKOHAHHS MPAKTUYHUX Ta PO3paxyHKOBOI poOOTH; BapiaHTH €K3aMeHaliiHoI poOOoTH

po3mimeno Ha iargopmi «Cikopchkuii» Ta y cucteMi «Enextponnnii Kammyc KITI».
Cucrema BUMOT, SKi BUKJIaZa4 CTABUTh MEPE CTYICHTOM:

- npasuna 6iogioyeannsa 3amams: BiAnoBimHO A0 Hakazy 1-273 Bim 14.09.2020 p. 3abopoHeHO
OLIIHIOBATH TPHCYTHICTH a00 BIACYTHICTh 3700yBaua Ha ayJUTOPHOMY 3aHATTI, B TOMY YHCIHI
HapaxoBYBaTH 3a0XOuyBaibHI abo mTpadui Oamu. Bimamosimno no PCO nmanoi mucumrmiinn Gamu

HapaXOBYIOTh 3a BiI[l'IOBi,I[Hi BUJIM HaBYAIIbLHOI aKTHUBHOCTI Ha MNPaKTUYHUX 3aHATTAX.




- npasuia noeedinKU HA 3aHAMMAX. CTYJCHT Ma€ CIyIIHO BUKOHYBAaTH BKa3iBKM BHKJIaJgaya L1010
poOOTH Ha 3aHATTI, MOBOJAWTHCS CTPUMAHO W YEMHO Ta HE 3aBa)KaTH IHIIUM CTYJICHTaM 1 BHUKJajadvy.
Bukopucransas 3aco0iB 3B’S3Ky JJs MOIIYKY iH(opManii Ha TyIJI-AUCKYy BHKJIagada, B IHTEpHETi, B
JTUCTaHIIMHOMY Kypci Ha matdopmi CiKOpChbKUN 3MIMCHIOETHCS 32 YMOBH BKa31BKHM BHKJIA1a4a;

- ROJIIMUKA 0e0NaiiHie ma NepecKkiadany.
MKP ta IC3

® VYCHIIIHUM BBAXXA€ThCS BUKOHAHHS PO3PAXYHKOBOi POOOTH, SIKIIO CTYJIEHT OTpUMAaB 3a Hei He
MeHIll, Hixk 60% BiJ MaKCHMAaJIbHOT KIJIBKOCTI OaJIiB.

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

® TIPaBWIHHO, BYACHO BUKOHAHE 1 HE 3aXMILCHE 3aBJAaHHs OIiHIOEThCs B 60% Bia KiIbKOCTI OamiB 3a
MPAaBUJILHO, BYACHO BUKOHAHE 1 3aXUIIICHE;

e HENpaBWIBHO BHKOHAHE 3aBJaHHS OLIHIOEThCA B 0 OamiB i moTpedye mepepoOKH 3 3MEHIICHHSM

ouinku Ha 10% 3a koxHy crpo0y;

® YACTKOBO BHMKOHAHI 3aBJaHHS MOTpedye mepepoOKH 3 3MEHIICHHAM OIHKK Ha 10% 3a KOxHY

crpoOy;

- nonimuka wo0o axkademiunoi 0odpouecnocmi: Konexc decti HaimioHaqbHOTO TEXHIYHOTO
yHiBepcutery  Ykpainm «KwuiBcbkwii  momiTexHiuHUM  iHCTHTYT iMeHi Irops  CikOopchKOTO»
https://kpi.ua/files/honorcode.pdf BctaHoBIIOE 3araiabHi MOpaIbHiI MPUHIIKAIIN, TIPABHIIA ETUYHOT ITOBEIIHKA
oci0 Ta mependadae TMOJITUKY aKaIeMIYHOI JOOPOYECHOCTI it 0ci0, MO MPAIfOIOTh 1 HABYAIOTHCS B
YHIBEPCUTETI, SKUMH BOHU MAalOTh KEPYBaTUCh y CBOil JisJILHOCTI, B TOMY YHCJII IPU BUBYCHHI Ta
CKJIQ/IaHHI KOHTPOJIBHHX 3aX0[IiB 3 TUCHUILTIHU «Buiia matemaruka. Yactuna 1»;

- npu euxKopucmauHi yugposux 3acobdie 3¢’a3Ky 3 BUKIanadeM (MOOUTHHHI 3B’A30K, €IEKTPOHHA
TOIIITa, TIePENcKa Ha popyMax Ta y colMeperxax TOII0) HEOOXiJHO JOTPUMYBATUCH 3aralIbHOTPUHHATHX
€TUYHUX HOPM, 30KpeMa OyTH BBIWIMBUM Ta OOMEXYBaTH CIUIKYBaHHsS poOOOYMM 4acOM BUKJIa/1aya.

8. Buau KOHTPO/IO Ta peiiTMHroBa cCMCTEMA OLiHIOBAaHHA pe3y/bTaTiB HaBuaHHA (PCO)

Ilomounuit konmpons: Hanucanus ta 3axuct MKP 1 IC3.

1. Mooyavna konmpoavna poooma (MKP)

Yacruna 1
Tema «JludepenianbHe YuciIeHHs QyHKIIT OHI€T 3MIHHOI»

Baecosuut 6an — 14 Ganis.
Jliteparypa[11].( cTp.68-)

3asoanns 2. — 1 oau;
3asoannsn 3. — 1 Gam;
3asoanns 5. — 1 Oau;
3asoanns 6. — 106aim;
3aseoanns 7. — 10an;
3asoannsn 9. — 1 Gan;
3asoanns - 5 oanu;
Teopis -3 6anu.

Yacruna 2
Tema «/ludepenuianbae yuciaeHHs QyHKIIT 6araTb0X 3MIHHUX»

Bazoesuii 6an — 11 Oanis.
Jlitepatypa[11].( cTp.133-)

3asoanns 1. — 1 Oau;
3asoanns 4. — 1 Oan;
3asoanns 5. — 1 oau;
3asoanns 6. — 10a;



3asoanunsn 7. — 30anu;
3asoanns 8. — 1 Oau;
Teopis -3 6anu.

MaxkcumaiibHa KUIBKICTE OamiB 3a MKP 25 Gaitis.

2. _Inougioyanwvne cemecmpoese zagdanns (IC3).

YactuHa 1.

Tema «EneMeHTH iHIHHOT anreOpuy».
Bacosuii 6an - 7 6anm.
Jlireparypa[2].(cTp.102-)
3aeoanns 1. — 1 0a;
3aeoanns 4. — 1 6a;
3ae0anna 5. — 3 6anu;
3aeoannsa 4. — 1 6a;

Teopis — 1 6ai;

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

Jlirepatypal[2].
3asoannsn 1. — 1 Gan;
3asoannn.2. — 1 6amn;
3asoanns 3. — 1 6an;
Teopis — 1 6ai;

Yactuna 3.
Tema «AHaITHYHA TEOMETPISA».
Baeosuii 6an - 7 6amis.

Jlirepatypal[2].

3aeoannsa 1. — 1 Gar,
3asoanna.2. — 1 Oar;
3asoanns 3. — 1 Oar,
3asoanns 4. — 1 0Oar,
3asoanna.5. — 1 0Oar,
3asoannn.6. — 1 0Oar,
Teopis — 1 6an.

YactuHa 4.
Tema «I'pannus ¢ynxuii. HenepepBHicTh QyHKIIIi»
Bazoesuii 6an — 7 6anis.
Jlirepatypal[3].
3asoanns 1.- 2,5 0anis;
3asoanns 3.- 2 6an;
3asoanns 4.- 1,5 Gana,
Teopis -1 Gan.

MaxkcumanbHa Kinbkicts 0aniB 3a IC3 25 Oadis.

Mojy/sibHa KOHTPOJIbHA po60Ta i iHANBITyalIbHEe CEMECTPOBE 3aBAaHHS BUKOHYETbHCS
CTYZleHTOM B I103a ayJUTOPHUH Yac, 1OTpebye 3aXUCTy. 3aXUCT MOJISITAE B NOSICHEHH]
BUKOHAHHS 3aBJlaHb Ta BiANOBi/li HA TeOpeTUYHI MUTAHHSA JJaHOI TeMHU (IepeJlik MUTaHb



Ha/Ia€ThCS IPY BU/ladi 3aBAaHHs ). be3 3axycTy 3aB/laHHS OLiHIOETHCA He Oiblie Hixk 60%
BiZ MaKCUMaJ/IbHOT'O 6GaJTy 3a Iie 3aBAaHHs, Teopis -0 6aJiB.

Kanenoapuuit Konmpons: NpoBaIUuTHCS IBIYl HA CEMECTP, SIK MOHITOPUHT TOTOYHOT'O CTaHy BUKOHAHHS
BUMOT cuialycy.
Cemecmposuilt KOHMPOJib: €K3aMEH.

Ymosu odonycky 0o cemecmpogoeo xoumponro:. 3apaxyBanHss MKP Tta IC3, cemecTtpoBuii peHTHHT HE
MeHIe 25 6aiiB.

1. PediTuHr CTyAeHTa 3 KPEOIUTHOTO MOy po3paxoByeThes 31 100 GamiB, 3 sixkux 50 GaniB ckiagae

craptoBa mkasa i 50 6axiB BiAMOBiIb Ha €K3aMEHI.
CrapToBHii PSUTHHT (MIPOTATOM CEMECTPY) CKIIATAEThCs 3 OamiB, sIKi CTYJEHT OTPUMYE 3a TaKi BUIU

po0iT:

— BUKOHAHHS MOAYJIbHOI KOHTPOJILHOI pOOOTH;
— BUKOHAHHS IHAMBIyaJbHOI'O CEMECTPOBOIO 3aBAHHS.

2. Kpurepii HapaxyBaHHs OaliB:

2.1. MKP. Barosuii 6an — 25 6aniB. Po60Ta OIIHIOETECS Y TPOLIEHTHOMY BiJTHOIIEHHI MPaBUIBHO

pPO3B’sA3aHUX 3aBJaHb

2.2. 1C3. Barouii 6an — 25 6aiiB. Po60Ta OLlIHIOETECS Y IPOLIEHTHOMY BiTHOILIEHHI MPaBUIHHO

pPO3B’A3aHUX 3aBJIaHb.

3. YmoBoro arecTanii € BAKOHAHHS BCiX poOiT KOHTPOIIO (Ha 9ac aTecTallii) Ta OTpUMaHHs HE MEHIIE
50% Bix MakcuManabHOTO Oaiy.

YMoBo10 1omycKy A0 exk3aMmeny € 3apaxyBaHHs MKP ta po3paxyHkoBoi poOOTH, CTapTOBUN PEUTUHT HE
MeHIe 25 GaiiB.

4. Ha ex3amMeHi cTyIeHTH JArOTh BiJINOBI/II Ha 2 TEOPETHYHI MUTAHHA 1 PO3B’A3YIOTH 3 3a1a4i. Koxne

TEOPETHYHE NMUTAHHS 1 KOJKHA 3a/1a4a OI[iHIOITHCA 1o 10 OaltiB 32 TAKMMH KPUTEPISMHU:

Kputepii oriHIOBaHHS TCOPETUYHHUX MMUTAHb

Pisenwv 3aceocuns

HABYANIbHO20 banu Kpumepii oyinrosanns meopemuunux numans
mamepiany
«BIOMIHHOY 9-10 MIOBHA BIANOBLIb (He meHwe 90% nompibnoi ingpopmayii)
«obpe 7.8 ZIOCTATHBO MOBHA B?}IHOB?}IL (ne menwe 75% nompionoi
inghopmayii), ad0 BIAMOBIIL 3 HE3HAYHUMH HETOYHOCTSIMU
3ad06iTbHON 5.6 1‘{en03Ha B%E[HOBiI[I) (He meriuie 60% nompionoi
iHghopmayii) Ta HE3HAYHI TIOMUJIKU
CHE3A00GIIBHON 0-4 HEe3aJI0BUIbHA BIJIMOBIAL (He 8i0nosioac sumoz2am Ha

«3a008i1bHOY)

Kpurepiil omiHOBaHHS 33/1a4.

Pisenv 3aceoenns

. banu Kpumepii oyinosanns 3adaui
HABYAIbHO20 Mamepiany
3aJ1avya BHpIICHA MPABUIIBHO, 3 TTIOBHUM ITOSICHCHHIM
«BIOMIHHOY 9-10 (8ipHuil 00TPYHMOBAHUU PO38 30K He MeHul Hixc 95%
3a0aui)
HEe3HauH1 IOMWJIKH y BUpIIIEHH] 3a/1a4i (He menue 75%
«0obpey 7-8 , .
PO38’53aH0 8ipHO)
. 3HAYH1 IOMUJIKY y BUPILIEHH] 33/1a4l (He menue 60%
«3a008Ii1bHOY 5-6 , ; .
PO38’A3aH0 8ipHO | NOSAICHEHHO)
. Hesaoosinbnuii pisenv (He 8ionosgioac eumoeam Ha
«HEe3a008I1bHOY 0-4

«30008I1bHOY)

3pazox exzamernayitinoeo binemy




1. Ob6epnena marpulils, O3HaYEHHS, TeopeMa icHyBaHHs. [IOHATTS Mpo MaTpuU4HE piBHAHHS.
2. JlocmimkeHHss QyHKIII 32 JOMOMOTOI0 MOXITHOI. YMOBH CTajaoCTi Ta MOHOTOHHOCTI, MMPOMIKKHU

3pOCTaHHsI CIIaaHHs, eKCTpeMyMH (QyHKIT (HeoOXiJHI Ta JOCTaTHI YMOBH).
o ' . . . X +1,5 z—-0,5
3. 3naiitu Touky M , cumerpuuny Tounti M (3, —3, —1), BITHOCHO MPAMOi == yT =—

4. OGuucnurd rpasumo  |[jm (\/SX2 +4—+/3x2 + X).

X—>00
5. Tlepesiputy, 4 3a10BonbHsAe QyHKiA z = e** + cos3y — 3(x —y) siny CHiBBiJHONIEHHIO
-t =2
y axdy 9y’

B ymoBax poOOTH TUCTAHIIHHO TEOPETHYHI MUTAHHS MOXKYTh OYTH 3aMiHEHI TECTOM.

TaGyumist BIAMOBIAHOCTI PEHTUHTOBHUX OaJIIB OIIHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOH0:

Kinbkicmoe 6anie OuiHKa
100-95 BiamiHHO
94-85 Lyxe nobpe
84-75 Lobpe
74-65 3a40BiNnbHO
64-60 JoctaTHbOo
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymoBM 40oNycKy He ponyuweHo

9.[oaaTtKkoBa iHpopmauia 3 aucumnnniim (0CBiTHbOro KOMNOHEHTA)
Jonarok 1.
bazoei meopemuuni numanus, wo sunocamocs na zaxucm MKP

Tema: Hughepenyianvhe uucnenns yHxyii oOHiei 3MIHHOI.

[I{o Ha3uBaeThCs MOXiAHOIO (PYHKIIT B TOUL?

Ska ¢yHKIIA Ha3UBA€THCS AU(PEPEHIIHOBAHOIO B TOYII1?

Sxuil icHye 3B 130K MK HEMEPEPBHICTIO 1 Tu(epeHIiiioBaHICTIO PyHKIIT B TOUIi?

Sxuit reoMmeTpUYHUIN 3MICT MOX1IHOT B TOYII1?

SAxuii $hi3uuHUN 3MICT TOX1AHOT B TOYII?

Ha3BiTh npaBuna nudepeniitoBanns GyHKIIN (MOX11HAa CyMU, TOOYTKY, YaCTKH)?

Onunrite NOpsIOK AUQepeHIiFOBaHHS CKIAIHOI (QYHKITI.

HageniTe TaOIMIIO NOXIAHUX OCHOBHUX €JI€MEHTAPHUX (DYHKIIIH.

Ski GyHKILIT HA3UBAIOTHCS HEIBHUMM 1 IK BOHM U (DEPEeHIIIOI0ThCs?

0. Io Take morapudmiuHe TudEpEHITIFOBAHHS i KOJIM BOHO BHKOPHCTOBYETHCS?

1. Sxi pyHKUil Ha3UBAIOTHCS MAPAMETPUUHUMH 1 SIK BOHU AU(DEPEHLIIOI0THCS ?

12. o HazuBaroTh audepeHtiaioM GyHKIIT B TOUIII?

13.  Skwuii reomeTpuuHui 3MicT audepeHtiany?

14. BnactupocTti audepenuiany(noxiaHa cyMu, J00yTKY, YaCTKH)?

15. IIo o3Havae iHBapiaHTHICTH AU epeHiany?

16. Sk oOumcCIIOETHCS HAOMKEHE 3HAYCHHS (PYHKIIIT B TOYIII?

17. o po3yMirOTh miJ HOXITHUMH 2-TO, 3-T0,..., N-TO MOPSIKY?

18. MexaHIYHHH 3MICT ITOX1THOT 2-TO TIOPSAKY.

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

20. CdopmynroBaTi OCHOBHI T€OpEMH JU(PEPEHIIATBHOIO YUCIEHHS 1 ITaTH T€OMETPUUHY
IHTEpIIpeTallito.

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

RBOOo~NO~WNE



22.

23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.

Sxi pyHKIIIT HA3UBAIOTHCSI MOHOTOHHUMHU, CTPOT'0 MOHOTOHHUMH, 3POCTAI0OUYUMHU, CIIATHUMHU, HE
3pOCTalOYMMH, HE CHATHUMHU?

SIKi TOYKH HAa3UBAIOTHCS JIOKATHHIUMH €KCTpEMyMaMu?

SIki HEoOXiaH1 1 JOCTATHI YMOBH €KCTpeMyMy (DyHKITi?

Hagenite cxemy gocmiukeHHs (GYHKIIT HAa TPOMIXKH 3POCTaHHS, CIIQJIaHHS Ta EKCTPEMYMHU.
Komu rpadik ¢yHKIii Ha3UBa€THCS OMYKIUM (YyTHYTUM)?

SIKy TOYKY Ha3WBAIOTh TOYKOIO TIEPETHHY ?

SIki ymoBHu onykiocTi (yrHyTOCTi) rpadika GyHKIii?

Hagenith cxeMy mociimpkeHHs GyHKIIIT Ha MPOMIXKH OMYKJIOCTi, YTHYTOCTI Ta 3HAXO/DKEHHS TOYOK
HEeperuny.

SIki HEoOXiaH1 1 JOCTATHI YMOBH ICHYBaHHS TOYOK IEpEruHy?

1o Take acumnToTa rpadika QyHKII?

SIki icCHYIOTh acCUMIITOTH 110 Tpadika GyHKIIII?

Hagenith 3aranbHy cxemy JOCHIHKEHHS (YHKIIII.

Tema: /lugepenyianvhe yucnenusn hynkyii 6acamvox 3MiHHUX.

1.

Mo

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

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

[Ilo Ha3UBAETHCS PYHKINIEIO KITBKOX 3MIHHUX?

O6nacte Bu3HaueHHS (YHKIIIT IBOX 3MIHHUX, 1l TEOMETPUYHHIM 3MICT.

[To Take & —oKia TOUKK?

SIki TOUKM MHO>KMHU HA3WMBAIOTh BHYTPIIIHIMU, 30BHIIIHIMH, TPAHUYHUMHU TOYKAMHU, TOUKAMHU
Mexi?

SIka MHOXKHMHA Ha3UBA€THCS BIIKPUTOIO, 3aMKHEHOIO, 3B’ I3HOI0?

Jlatu o3HayeHHs rpaHuill GyHKIIT TBOX 3MIHHHUX.

BrnactuBocti (hyHKIIT, IO Ma€e TPaHHULIIO.

Jlatn o3HaYeHHs HemepepBHOCTI (QYHKIIT TBOX 3MIHHHUX B TOYII.
BrnactuBocti (yHKIII HEnepepBHUX B TOYIII.

BrnactuBocti (hyHKIIH HenepepBHUX HA MHOXKHHI.

1o Take yacTUHHUH NpHUPICT QyHKIIT?

JlaTu 03HAYCHHS YaCTHHHOI IMOX1IHOT.

Sk 3HAWTH YaCTUHHY NOXiAHY 10 X (V).

Jlatn o3HaYeHHs YaCTUHHMX Ta oBHOro qudepenuianis. [llo o3Havae iHBapiaHTHICTH HopMHU
nepuioro audepenuiany?

Ska ¢dyHKIIS HA3UBA€ETHCS AU(EpeHIiHOBaHOO B TOUII?

Heo0xinHa Ta 1octaTHi yMOBU AudepeHniioBaHOCTI (PyHKIIIT B TOULI.

Sxuit 3B°s130K MiX TU(EepeHIii0BaHICTIO Ta HEMEPEPBHICTIO (PYHKILIi?

Ska QyHKLisg Ha3uBaeThes U epeHLiioBaHo0 B 001acTi?

Sk 3HaliTH HaONMMKeHe 3HaYeHHS (PYHKIIT ABOX 3MIHHUX B TOYII1?

Sk 3HaiTH noxinny ckianHoi pyHkiii? [llo Ha3uBaeTHCS MOBHOIO MOXiIHOWO MMO3MiHHIN? HaBecTn
HPUKIIAIH.

Sk 3HaWTH MOXIAHY HESBHO 33/1aHOT PYHKIIIT.

HanucaTu piBHSIHHS JOTUYHOT IJIOLIMHU JI0 IOBEPXHI Ta HOPMaJll B TOYLI.
o po3yMitOTh i1 TOX1THOIO 32 HAPSIMKOM?

Sk 3HaWTH NOXIAHY 32 HAPSIMKOM?

[Ilo po3yMmitoTh i rpagieHToM QyHKI?

Sk 3HalTH TpadieHT QyHKIIT B TOYI1?

SIki B1acTHBOCTI Ma€ rpaaieHT?

Sk 3HaXOATHCSA YACTUHHI MOX1HI IPYroro nopsaky GyHKIIT ABOX 3MIHHUX?
Cdopmyiroiite TeopeMy Ipo MillIaHi MOX1/IHI APYTrOro MOPSAKY.

3anuiite popMyiy nudepeHiiiany Ipyroro nopsky.

Sk BU3HAUYAETHCS JTOKANBHUN eKCTpeMyM (PYHKIIT ABOX 3MIHHUX?

Sxi HeoOXiHI Ta JOCTAaTHI YMOBH iCHYBaHHS JIOKaJIbHOTO €KCTpEeMyMYy?

SIK BU3HAYAETHCA YMOBHUM ekcTpeMym?

SIKi € METOIM 3HaXOJPKEHHSI YMOBHOT'O €KCTpeMyMmy?



35.

o Ha3nBaOTh A0OCOTIOTHUM EKCTPEMYMOM B 3aMKHEH1# 00sacti? Sk oro 3HaWTH?

Honarok 2.
bazosi meopemuuni numanms, wo BUHOCAMBCI HA 3AXUCT PO3PAXYHKOB0I pobomu

Tema: Jlinitina aneeopa.

1.

w

© N G

9.

10.
11.
12.

13.

14.

15.

16.
17.

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

27.
28.
29.

JlaiiTe o3Ha4eHHs] BU3HAUHUKA JIPYTOro Ta TPETHOTO MOPSAKY. SIK 0OUNCITIOIOTHCS BUBHAYHUKU
JIPYroro Ta TPEThOro MopsaaKy?

CdopmyroriTe BIaCTUBOCTI BU3HAYHHKIB.

JaiiTe 03Ha4eHHs1 BU3HAYHUKA N — ro Nopsiaky. Ha yomy 6a3yeTbes o0UnCIeHHs BUBHAYHUKA 11 —
ro nopsiaky?

[Ilo Ha3uBaeThCs MaTpuIlero? Sk BU3HAYAETHCS pO3MIp MATPUIL?

[Io Take «eneMeHT MaTpulli»? SIk BU3HAYAETHCS MICIIe IEBHOTO €JIEMEHTa MATPHILi?

SIki MaTpuIll HA3UBAKOTHCSA PIBHUMH?

SIKy MaTpUII0 HA3WBAIOTh CX1A4aCTO0, TPAMNELi€BUIHOI0, BEPXHBOIO (HUKHBOIO) TPUKYTHOIO?
Jatu o3HaueHHs kBagpaTHOi MaTpuili. [I{o Ha3uBa€THCS rOIOBHOO (OTIOMIKHOIO) AiarOHAILIIO
MaTpHILi?

JlaTu o3HaYeHHs J1iarOHaIbHOI MaTPHIIL.

Slka MaTpuUlg Ha3UBAETHCS HYJIHOBOKO, OAMHUYHOIO?

[I{o Take BEKTOP-pAIOK ( BEKTOP-CTOBIICIH)?

Ilo nasuBaroTh «MiHOpOoM M;; MaTpuLi»? I1o Ha3uBaIOTh «anreOpaivTHUM JOTIOBHEHHAM JI0
€JIEMEHTY @;;»? KU MK HUMH 3B’ SI30K?

SIka MaTpuIsd HA3UBAETHCS CyMOIO BOX MaTpullb? ChopMyIoiiTe BIACTUBOCTI 101aBaHHS
MaTpHIIb.

o o3Haua€e MOMHOXHUTH MaTpuIlto Ha ckaisip? ChopMyroiiTe BIaCTUBOCTI MHOXKEHHS MaTPHIIl Ha
YHCIIO.

SIka MaTpuLd HA3UBAETHCS TOOYTKOM JABOX MaTpPUIlb. 3a SKUM IIPABUIIOM 3HAXOJUTHCS €J1EMEHT
MaTpHuIli, 110 € JOOYTKOM JIBOX MaTpHIlb?

SIKy MaTpuIIO Ha3UBaIOTh TPAHCIIOHOBaHOO? HaBecTH MpuKIaj TpaHCIIOHYBaHHS MaTpHILL.
Slka MaTpuLs Ha3uBaeTbest ooepHeHo0? ChopMyItoiiTe TeopeMy Mpo iICHYBaHHS 00epHEHOT
MAaTpHIIi.

Sk 3 HaliTu 0OepHeHy MaTpuLo? SIK MepeBipUTH, 1110 MAaTPUIlA € 00EPHEHOIO 710 3a7aH0T MaTpUIli?
[Io Ha3uBaeThcs paHroM Matpuii? MeTonn 3HaXOIKEHHS PaHTy MaTpHILi.

Jlatu o3HaYeHHs cUCTEeMHU JiHIHHUX anreOpaidyHux piBHAHB(CJIAP).

3anucatu CJIAP B anrebpaiuniit Ta MaTpuuHiii popmax. Onucartu i CKJIaJ0BI.

Ska CJIAP HazuBaeThCss OTHOPIAHOIO (HEOIHOPIIHOKO)?

[{o nazuBaeThes «po3B’sizkom» CJIAP?

Sxi CJIAP Ha3uBaroThCsl CyMICHUMU (HECYMICHUMU)?

SAxi CJIAP Ha3zuBalOThCs BU3HAUEHUMHU (HEBU3HAYEHUMH)?

VY yomy nosnsirae MmaTpuaHuid MeTo1 po3B’a3aHHs CJIAP? SIki cuctemu MOXKHa HUM pO3B’A3aTH?
BkaxiTh HEIOIIKH METOIA.

Sxi CJIAP moxHa po3B’si3atu MetogoM Kpamepa? ¥V womy nosnsrae 1ieit meton?

Y yomy nossirae meron "aycca? SAxi CJIAP moxxHa po3B’si3aTH IIMM METOAOM?

Cdopmymotite Teopemy Kponekepa-Kanesni.

Tema: Bexmopna anzebpa.

1.
2.

JlaTu o3HaYeHHs BEKTOpa.
Sk MOKHa 3a1aT BEKTOp?



[Ilo Take MoayIb BEKTOpa?

Sk 3HalTH MOJyJIb BEKTOPA, SKILO BEKTOP 33JaHO KOOpAUHATAMU?
Sxuii BEKTOp Ha3UBA€ETHCS HYJIbOBUM?

SIKi BeKTOpa HAa3UBAIOTHCS BUIBHUMH, PIBHUMH, IPOTHIICKHUMH, KOJIHEAPHUMHU, KOMIUTAHAPHUMU?
Sxi nii Hax BEKTOpaMu HA3WBAIOThCS JIIHIMHUMHA?

Sk 3HAMTH CyMy TBOX BEKTOPIB?

Sk 3HalTH 1OOYTOK BEKTOpa HA YUCIIO?

BrnactuBocTi niHiIMHUX oneparii HaJ BEKTOpaMHu.

[Ilo Ha3UBAETHCS MPOCKITIE BEKTOPA HA HAMIPSIMOK (Ha BEKTOP)?

Sk 3HAWTH TIPOEKIIiF0 BEKTOPa HA HAMIPSIMOK?

[Io Ha3uBarOTh KyTOM MK BEKTOpaMu?

BrnactuBocTi nmpoekiii BeKTopa Ha HaIIPSIMOK.

[Ilo Take opT BekTOpa?

[ITo Take HaMpPsMHI KOCUHYCH?

SIki BEeKTOpH HA3WBAIOTHCS JIHIHHO HE3aISKHUMU (JIIHIMHO 3aJIC)KHUMH ) ?
Jatu o3HaueHHs 0a3ucy Ha IJIOLIMHI Ta B IPOCTOPI.

Teopemu npo JiHIHHY 3aJ€KHICTh BEKTOPIB.

dopmyiia a5 3HAXOJKEHHSI KOOPAMHAT CEepeMHHU BiApi3Ka.
O3HaveHHs CKaJIIPHOTo J00YTKY IBOX BEKTOPIB.

["'eomMeTpUYHMI 3MICT CKaJIIPHOTO 10OOYTKY ABOX BEKTOPIB.

Di3UyHUI 3MICT CKaJIAPHOTO JOOYTKY JBOX BEKTOPIB.

YMoBa nepreHIuKyIIPHOCTI TBOX BEKTOPIB.

BrnactuBocTi ckaimsipHOro JOOYTKY TBOX BEKTOPIB.

SIK 3HAWTH CKAIAPHUIA JOOYTOK JBOX BEKTOPIB, SKIO BEKTOPH 3a/1aHO KOOpAWHATAMH?
SIK 3HAMTH KOCHHYC KyTa Mi)K BEKTOpaMH.

O3HaveHHS BEKTOPHOTO TOOYTKY JABOX BEKTOPIB.

["'eomMeTpUyHMIA 3MiCT BEKTOPHOTO 100YTKY ABOX BEKTOPIB.

@Di3UYHUI 3MICT BEKTOPHOTO TOOYTKY IBOX BEKTOPIB.

BnactuBocTi BEKTOpHOTO JOOYTKY IBOX BEKTOPIB.

YMoBa KoJIiIHEapHOi ABOX BEKTOPIB.

Sk 3HalTH BEKTOPHUN JOOYTOK, SIKIIO BEKTOPH 3a/1aHO0 KOOpIAUHATaMU?
O3HaveHHs MIlIaHOTO 100yTKY TPhOX BEKTOPIB.

["'eomMeTpUYHMIA 3MICT MIILIAHOTO T00YTKY.

YMOBa KOMIIJIaHAPHOCT] TPHOX BEKTOPIB.

Sk 3HalTH MimaHuil 10OYTOK, SKIIO BEKTOPH 331aHO KOOpAHHATAMH?

Tema: Ananimuuna ceomempisi.

1.
2.
3.

o po3yMitOTh MiJ pIBHAHHAM JIiHI1 Ha TUTONUHI?

CdopmynroBaTi TeopeMy PO PIBHIHHSA NPSAMOI Ha TUIOLIUHI.

SIke piBHSIHHS Ha3UBA€THCS 3arajlbHUM PiBHAHHAM NMpsMoi? [osicHUTH, 1110 03HAYaIOTh apaMeTpu
PIBHSIHHS.

SIke piBHSHHS Ha3MBAETHCSI KAHOHIYHUM PiBHSHHIM paMoi? [10sICHUTH, 0 03HAYAIOTH MTapaMeTpu
PIBHSIHHS.

HammcaTty piBHSHHS MPSIMOT, IO TPOXOAUTH Yepe3 JIBI TOUKH.
Ske piBHSHHS NpSAMOi Ha3UBa€eThCs MapameTpuyHuM? [1oscHUTH, 1110 03HAYaIOTh MapaMeTpu
PIBHSIHHS.
Ske piBHSHHS NPSAMOT HA3UBAETHCS PIBHAHHIM 3 KyTOBUM KoeditieHToM? [losicHuty, 1mo
03HAYAIOTh MMapaMeTpu PIBHSIHHS.
Ske piBHSHHS Ha3uBaeThCsi HOpMalbHUM? [losicHUTH, 1110 O3HAYAIOTh TApaMeTPH PIBHSHHS.
BigxuneHHs TOYKH BiJ IPsIMOI, BIICTaHb BIJ] TOUKH JI0 TIPSIMOi. 3B'SI30K MI>K HUMHU Ta METOIH
3HAXOJIKEHHS.



10.

11.

12.

13.
14.
15.

16.

17.
18.

19.

20.
21.
22.

23.

24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

KyT Mix npssMUMH, YMOBH MEPIIEHAUKYIISIPHOCTI Ta MapasieIbHOCTI IS MPSAMUX 3aJJaHUX
3arajlbHUMH PiBHSHHSMU.

KyT MiXx npssMUMH, YMOBH MEPIIEHAUKYIISIPHOCTI Ta MapaJIeIbHOCTI IS IPSAMUX 3aJJaHUX
HOPMaJIbHUMH PiBHSHHSAMHU.

KyT MiX npsSMUMH, YMOBH MEPIIEHAUKYISIPHOCTI Ta TAPAJICTBHOCTI U MIPSIMUX 3aJaHUX
PIBHSHHSIMU 3 KyTOBUM KOE(IIIEHTOM.

[1{o pO3yMIitOTh ITiJ] MOHATTSAM OBEPXHi?

CdopmymroBatu TeopeMy PO PiBHIHHS ILIOMIUHU.

SIke piBHSIHHS Ha3UBAETHCS 3aralIbHUM PiBHAHHAM utommHu? [TosicHUTH, 10 03HAYAIOTH
napamMeTpH piBHSHHS.

SIke piBHSIHHS Ha3UBA€THCSI PIBHAHHSM IUIOIIMHY Y Bipi3kax? [osicHUTH, 1110 03HAa4Yal0Th
napaMeTpH piBHSAHHS.

SIk 3HAWTH PIBHSHHSA IUIOMIUHM, IO MMPOXOIUTH Yepe3 3 TOUKHU?

SIke piBHSHHS Ha3UBA€THCS HOPMAJILHUM PIBHAHHSM IUIOIIMHU? [0sICHUTH, 1110 03HAYAIOTh
napaMeTpH piBHSAHHS.

BigxuneHHs TOYKH BiJ IUIOIMHM, BI/ICTaHb BiJ TOYKH /0 IUIOLUIMHU. 3B'A30K MK HUMH Ta METOJIU
3HAXO/KEHHS.

[ITo Ha3KMBaeThCA KyTOM MIXK JIBOMa IJIoMHaMuU? Sk 3HaTH?

[{o po3yMitOTh Mij JiHIEIO B TPOCTOPi?
SIke piBHSIHHS Ha3UBA€THCS 3arajlbHUM PIBHAHHAM NpsMoi y npoctopi? [losicHuTH, 1110 03HAYal0Th
napaMeTpH piBHSHHS.
SIke piBHSIHHS Ha3UBAETHCS KAHOHIYHUM PIBHSHHIM NpsiMoi y poctopi? [TosicHuTH, 1110 03HAYAI0Th
napamMeTpH piBHSHHS.

Hanwmcaru piBHSHHS NPSAMOI, IO TPOXOAUTH Yepe3 JIBI TOUKH.
SIxe piBHSHHS NPSAMOi Ha3UBaeThCs MapameTpuaHuM? [loscHUTH, 0 03HAYAIOTH TapaMeTpu
PIBHSHHSL.

SIk mepeiTy BiA 3araibHOTO PIBHSIHHS IPSAMOI Y IIPOCTOPi 10 KAHOHIYHOTO?
SIKi yMOBH MalOTh BUKOHYBATHUCS, 00 MpsiMi OyJu mapasiesbHi, epIeHIuKyIIpHi?
Ski yMOBH MarOTh BUKOHYBATHCSI, 100 MPsIMI TEPETHHATIUCS.
SIki yMOBM MarOTh BUKOHYBATHCS 1100 MpsMa 1 IIIOIMIMHA Oy MepIIeHIUKYISApHi?
Sxi yMOBM MarOTh BUKOHYBATHCS 11100 MpsiMa 1 IJIONIMHA OyJIM MapaeinbHi?
SIKi yMOBM MalOTh BUKOHYBATHCS 11100 MpsiMa HaJle)xana IUIOIKH1?
SIK 3HAMTH KyT MIX NPSIMOIO Ta IJIOIIMHOIO0?

[ITo Ha3MBaIOTh KPUBOIO 2-TO MOPAIKY, SKUI 3arajJbHUNA BUTIIAA i1 PIBHSIHHA?

O3HaueHHs Koja. Buay piBHSIHb.

OsnauenHs eninca. Kanoniune piBHsHHA. OCHOBHI XapaKTE€PUCTHKH.

O3nauenHs rinep6oiau. Kanoniune piBHsAHHA. OCHOBHI XapaKTepPUCTUKH.

O3nauenHs napadonu. Kanoniune piBHsAHHS. OCHOBHI XapaKTEPUCTUKH.

Tema: Enemenmu meopii epanuyb.

PN E

BOoo~NoO

0.

12.

[To Take MuoxkwuHa? CriocoOu 3aBIaHHS MHOXKHHHU.

Slxa MHOKMHA Ha3UBAETHCS IUCKPETHOIO, 3UMCICHHOIO, HEMEPEPBHOIO?

Slka MHOKHMHA HAa3UBAETHCS YHCIOBOIO MOCIITOBHICTIO?

Slka mocigoBHICTE Ha3UBaETHCS oOMexkeHot0? 11[o Take BepxHs (HMKHS) Meka TTOCIITOBHOCTI?
[Ilo Take TouHa BepXHs (HIKHS) Mexa?

SIki mociiI0BHOCTI HA3UBAIOTHCSI MOHOTOHHUMHU ?

1o Take rpaHuUIs MOCTIJOBHOCTI?

SIka mociigoBHICTE HA3UBACTHLCS HECKIHYEHHO MAJIOI0?

Jlemy Ipo HECKIHYEHHO MaJli OCI1I0BHOCTI.

OcHOBHI BJIaCTUBOCTI 301KHHUX ITOCIIIJOBHOCTEM.

Slka mocniJOBHICTh HA3UBAETHCS (HyHIAMEHTAIBHOIO?

[lo Take pyHKIis, 06JaCTh BU3HAYCHHS, 00JIaCTh 3HaYEHb, APTyMEHT, 3HaYCHHS (DYHKIIIT?
Criocobu 3aBraHHs (yHKIIIT.



13.

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.
42.
43.
44,
45.
46.

SIka QyHKIIs HA3UBA€THCS MAPHOIO, HETIAPHOIO, 3arajbHOro BUrisay? BnactuBocTti rpadikiB
MapHUX Ta HETMAPHUX QYHKITIH.

Sxa QyHkuis Ha3uBaeThes nepioguunoo? 1o take nmepion GpyHKIii?

Slka QyHKIIIT Ha3UBAETHCS OOMEKEHOIO?

SIki ¢pyHKIii HA3UBAIOTHCSI MOHOTOHHUMH?

[I{o Take rpaHMYHA TOYKA MHOKUHU?

Osnauenns rpanuni GyHkuii 3a ['eitne. O3naueHHs rpanuii GyHkuii 3a Komri.

[ITo Take 0qHOCTOPOHHI rpaHuUIli?

O3HaveHHS TPaHUIll Ha HECKIHYEHHOCTI.

Teopema mpo iCHYBaHHS TPAHHULIL.

CdopmyroliTe OCHOBHI TEOPEMH PO TPAHUIILI.

Sxa (yHKIlIT HA3UBAETHCS HECKIHYCHHO MAJIOKO TIPU X — X7

CdopmyoBatu IeMH po HECKIHUEHHO Masli (PyHKIII.

CdopmymroBatu TeopeMy Mpo MpecTaBiIeHHs (PyHKIIIT, [0 Ma€ CKIHYEHHY TPaHMUIIIO.

Ska (yHKIIIT HA3UBAETHCS HECKIHYCHHO BEJIMKOIO MPH X — X(?

CdopmymroBatd TeopeMmy MpO 3B'I30K MK HECKIHUEHHO MaJMMHU Ta HECKIHYEHHO BEIHKUMU
GyHKIISIMY.

CdopmymroBatu TeopeMH po apudMeTHUHIN oneparii HaJ rPaHUuLSIMU.

SIKi iICHYIOTh HEBU3HAYCHOCTI IIPHU OOYHCIICHH] TPAHUIIb?

Ski TepeTBOpPEHHsI 3aCTOCOBYIOTHCS [UIsl PO3KPUTTS HEBU3HAUEHOCTEW, IO TMOPOKYIOThCA
BiJTHOIIICHHSIM MHOTOYWICHIB, IPOOOBO-paiOHATBHO0 (DyHKIIIEI0?

[lepia uygoBa rpaHulls Ta HACTIAKY 3 Hel.

Jpyra gyoBa rpaHUIIs Ta HACTIIKA 3 HEl.

Y 4omy mnonArae nMopiBHAHHSI HECKIHUEHHO MauX?

SIK 3HAWTH TOPSIIOK HECKIHYEHHO Maioi (GyHKIIT BIATHOCHO IHIIOI HECKIHYEHHO Maioi QyHKIIT mpu
X = xy?

OnwumriTh 3aCTOCYBaHHS €KBIBAJICHTHUX HECKIHYEHHO MANKX (PYHKITiH 10 OOYMCIICHHS TPaHUIIb.
Ha3BiTh OCHOBHI €KBiBaJICHTHO Maui (pyHKIII].

O3HaueHHs HETIepepPBHOI (PYHKIIT B TOYIII.

CdopmymroBatu Kputepiii HemepepBHOCTI (YHKIII «MOBOIO TPaHUIb», «MOBOI OJHOCTOPOHHIX
TpaHUIIb», KMOBOIO TIPUPOCTIBY», KMOBOIOJ, £».

Ha3BiTh apudmMeTHyHi BIaCTUBOCTI HEMEPEPBHUX (DYHKIIIH.

Slka TouKa Ha3MBAETHCS TOUKOIO PO3PUBY (PYHKITII.

JlaiiTe o3Ha4eHHs YyCYBHOTO PO3pUBY (QYHKIIII.

[anite o3HaueHHs po3pusy [ poxy.

[aiite o3HaueHHs po3pusy Il pony.

ChopmytoriTe TEOpEMH PO BIACTUBOCTI HEMEPEPBHUX (DYHKIIIH.

SIka QyHKIisS HA3UBA€THCS HETIEPEPBHOIO Ha BIJIPi3KY?

CdopmyiroliTe TeEOpeMH PO BIACTUBOCTI (YHKIIH HEMEPEPBHUX Ha BIAPI3KY.

Jonarok 3.

Ilepenik mem, Ki BUHOCAMbCA HA €K3AMEH.
e BusHauHUKHM Ta iX 3acTOCyBaHHS. PopMyJin
e Kpamepa 3Hax0/KEHHS pO3B’SA3KIB CUCTEM JIIHINHUX aareOpaiyHuX piBHSHb.
e Marpuui: aii Ha MaTPULIIMU, paHT MaTpHIll, oOepHeHa MaTpulls. MaTpu4Hi piBHSIHHS.
MaTtpuyHuil MeTO/1 3HaXOIKEHHS PO3B’A3KIB CUCTEM JIIHIHHUX anreOpaiuHuX piBHAHb. MeToJ
I"ayca 3HaxOKeHHs pO3B’A3KIB CUCTEM JIIHIHHUX anreOpaidHuX piBHSAHb.
Enementu BekTopHOI anreOpu: il HaJ BEKTOpaMHu.

[Ipsima niHiA Ha TUIOIIMHIL
PiBHsHHS TutomHY. PiBHSHHS NpsMOi B pocTopi. 3a/1avi Ha NpsAMY 1 IUIOIUHY B IPOCTOPI.

Kpugsi apyroro nopsaxy: koo, napadosna, emince, rinepooa.



B w

10.

11.

12.

13.
14.
15.
16.

17.
18.

® ['panuui 4nucioBoi nocnigoBHOCTI. ['panuti GyHkiii. OGUKCIEHHS TPaHUIb 13 3aCTOCYBAaHHAM
I'i Il wynoBux rpaHuiib.

e [lopiBHsSHHS HECKIHUEHHO ManuX QyHKIIN. [Topsimok manocTi. EkBiBaeHTHI HECKIHUEHHO
MaJti.

Henepepruicts pynkiiii. Knacudikariis TO40K po3puBY.

e JludepeHiiroBaHHS SIBHO, HESIBHO Ta TapaMeTPUUHO 3a1aHuX QyHKIii. Judepeniiian ta
HOT0 3aCTOCYBaHHSI.

e [loxigui Ta mudepeHIiaTy BUIINX TOPSAKIB.

e JlocmmkeHnHs GyHKIT 3a tonomororo moxiaHoi. [lodyaosa rpadikiB GyHKITI.

e OOuwrcneHHs TpaHUIlh 3a TOOMOT o0 mpaBwito JlomiTas.

[ J

Hudepeniianbae YUCIeHH QYHKITT KUTBKOX 3MIHHUX: YaCTHHHI TOX1HI 1 AudepeHITiaan
MIEPILIOTO 1 BUIUX MOPSIIKIB.

e JloTH4HA IUTOLIMHA i HOPMAJIb JI0 OBEPXHi, HAOIKEHE 00UUCIICHHS 32 IOIOMOT'OF0 TOBHOT'O
mudepenniana. ExctpemyM ¢yHKii ABOX 3MIHHUX.

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

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

Martpuili, OCHOBHI O3Ha4YeHHs, 1ii Haj MarpuisiMu. IloHATTS oOepHEeHOi MaTpuil. Teopema
icHyBaHHS 00epHeHO1 MaTpuii. Panr marpumi

MaTpu4Hi piBHSIHHS.

Cucremu niHiliHEX anreOpaiunux piBHAHb. OCHOBHI TOHATTS. Mertomu posB’sizanHs CJIAP:
MaTpuuHuil Meton, meron Kpamepa, Meton I'ayca. Jocnimkenns CJIAP 3a momomororo teopemu
Kponekepa — Kamemi.

Bextopu. OcHoBHi noustts. JliHiiHi aii Hax Bektopamu. [Ipoekiis Bektopa Ha HanmpsiMok. Po3knan
BeKTOpa 3a 6azucoM. [lineHHs Bigpi3Ky B 3aJaHOMY BigHOMIEHHI. CKaIspHUi J0OyTOK, O3HAYEHHS Ta
BJIACTUBOCTI. BekTopHMil 10OYTOK, O3HAYEeHHs Ta BIACTUBOCTI. Mimmanuil 100yTOK, O3HAYEHHS Ta
BJIACTHUBOCTI.

PiBHAHHS mpsMOi Ha IUIOMMHI. Buam piBHSHBP OpsAMOi Ha IUIOLIMHI. YMOBH MapalielbHOCTI,
NEePIEeHIUKYJISPHOCTI NpsIMUX Ha IutommHi. KyT Mk npsMumu. Biactanp BiJ TOUKH 7O HPSMOI.
BinxuieHHs TOYKY BiJ IPSAMOi.

[nomuHa SK TOBEPXHS MEPIIOro MOPSAKY. Buaw piBHSAHB IUIOMMHHU. BincTaHp BiJ TOYKH 10
IUIOINMHY. BigxuneHHs Touky Bia miomuHU. KyT MiX MII0IMHAMHU.

[Ipsima y mpoctopi. Bunu piBHsHb mpsimoi y mpoctopi. KyT Mixk aBoma npsamumu. Bsaemo
pO3TalIyBaHHs NPSMHUX Y IPOCTOPI.

B3aemHe po3TanryBaHHs PsSMOT Ta IJIOUIHHU.

Kpusi npyroro nopsaky (kojo, eninc, rinep6oia, mapadona). O3naueHHs. KaHoHIuHe piBHSIHHS.
OcHOBHI mapameTpu.

[ToBepxHi npyroro nopsaky. [ToHaTTs noBepxHi Apyroro nopsaky. OCHOBHI MOBEpXHi, KaHOHIYHE
PIBHSIHHSI Ta BUTJISA.

IMocaimoBHicTe.  BmactuBocTi  30DKHMX — IOCHigOBHOCTENH.  MOHOTOHHI  ITOCIIZOBHOCTI.
@yHIaMeHTallbHI MocaioBHOCTI, kputepidt Komi. HeckinuenHo maini mocnigoBHOCTI. JleMu mpo
HECKIHYEHHO MaJll ITOCIITOBHOCTI

@®yHKII11, OCHOBHI MOHATTS. ['panuns ¢pyHkmii B Touni. OgHoCcTOpOHHI rpanull. I'panumi GpyHkiii Ha
HecKiHueHHocTi. Heckindenna rpanuiis. OCHOBHI TEOpEeMU PO TPAHUINO PYHKILI.

HeckinuenHo Maii Ta HECKIHYEHHO BenuKi GyHKIlii. OCHOBHI JIeMH MPO HECKIHUYEHHO MaTi (PYHKITIT.
38’5130k Mixk HM® ta HBO.

Apudmernuni aii Haa rpanunsmu. Ilepma yynoBa rpaHuns Ta Haciiaku 3 Hei. [Ipyra uyposa
IpaHUII TA HACTIKY 3 Hei.

[TopiBasinast HM®. ExBiBanentni HM®.

HenepepsHicts QpyHnkuii B Touni. Knacugikaiiis TO40K po3pHBYy.

3amadi, MO MPUBOAATE J0 MOHATTS MOXiAHOI. O3HAYEHHS MOX1HO1, TEOMETPUYHUHN Ta (13UIHUMA
3MICT.



19. IIpaBuna nudepenitoBanHs. (0 He HA BHOIp 3 TOBEJCHHSM).

20. TIloxigna HesiBHO 3agaHoi ¢yHKuii. Jlorapudmiune inTerpyBanus. [loxiqHa napaMeTpuuHO 3a1aHOT
byHKITI.

21. Judepenmian ¢pynkuii. O3HauYCHHS, BIaCTUBOCTI, 3aCTOCYBaHHS.

22. TloximgHi Ta qudepeHIian BUIMX MopsaKiB. pyra moxigHa mapaMeTpuyHo 3a1aHoi QyHKITII.

23. OcHoBHi TeopeMu qudepeHIiaTbHOTO YUCICHH QYHKINIT oaHiel 3MiHHOI ( Teopemu Depma, Poss,
Jlarpanka, Komi (ogHa 3 TOBECHHSM)).

24. 3acrocyBanHs noxiaHoi. [1pasuno JlomiTas.

25. ®opmynu Tetinopa i Maknapena.

26. 3acrocyBaHHS MOXIJTHOI A0 AOCTiIKEHHS (QPYyHKIIIT. YMOBH CTalOCTi Ta MOHOTOHHOCTI, IIPOMIXKH
3pOCTaHHS CIIaJaHHs, eKcTpeMyMu (QyHKIIT (HeoOXiTHI Ta JoCTaTHI yMoBH). OMYKIICTh, YTHYTICTh
rpadika QyHKIIi1, TOYKH MeperuHy (HeoOXiHI Ta JOCTaTHI YMOBH). ACUMIITOTH JI0 Tpadika
¢ynkii. Haitbinpire Ta HaiiMeHIe 3Ha4eHHs (PyHKIIIT Ha BiIPI3KY.

27. OsnauenHs (QyHKIT 6aratbox 3MiHHUX. ['panursg ¢GyHKii 6aratbox 3MiHHUX. HenepepBHICTh
¢yHKuii 6araTboX 3MiHHUX.

28. Yactunni noxiaxi. udepenuiioBanicts pyHkuii 1BoxX 3MiHHUX. [ToxiaHi ckiagHuX QyHKIIIN.
[ToxinHa ¢yHKHii 3a7aHOT HESIBHO.

29. Ogsnauenns nudepeniiana. 3acTocyBaHHs MOBHOTO AudepeHiiiana B HAOIMKEHUX 00UNCICHHSIX.
JloTr4Ha MIIOMMHA 1 HOPMaib 10 TOBEPXHI.

30. YacrtunHi noxigHi BUIIKX nopsakiB. Judepentianu Bunmx nopsaakis. Ekcrpemymu (JIokaabHUM,
yMOBHHI) (hyHKITIT 6araThox 3MiHHUX. HaliOuibie Ta HaliMeHIIe 3HaUYeHHs (QYHKIIIT Ha 3aMKHEHIN
obmnacti

Po6ouy nporpamy HaBYanbHOI AncumunniHm (cunabyc):

CKnapgeHo

JOLIEHT Kadenpu MareMaTU4HO1 Gi3UKH Ta gudepenuiaabHuX piBHIHE OPMOD, Kanz. }i3.-mMat. HAyK
MorunboBa Bikropis BiraniiBHa.

YxBaneHo kadeaporo MareMaTHuHOI (isuku Ta qudepeniianbaux piBHsIHB (mpoTokoa Ne 10 Bix 24.06. 26)

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



