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

Kadeapa maremaTruunoi

PiBHSIHb

Buwa matemaTtuka. Pobouya nporpama HaB4a/ZIbHOI AUCUUNNIHU

PiseHb BULLOI OCBiTH
Fanysb 3HaHb
CneuianbHictb

OcBiTHA nporpama
Cratyc gucumnniim
dopma HaBYAHHA

Pik nigroroBku, cemectp
O6car aucumnninm

CemecTpoBuii KOHTpONb/
KOHTPOJIbHi 3axoau

Po3knap 3aHATb
MoBa BUKNnagaHHA
IHpopmauia npo
KepiBHUKa Kypcy /
BMKNaAavis

Po3mileHHA Kypcy

(Cunabyc)

PeKBi3uTK HaBYa/IbHOI AUCUUNAIHU

Mepwuli (6akanaepcoKuii)

G - IHxceHepis, supobHUYyMeo ma bydisHUYME0
G16 "TipHuymeo ma Haghmozazosi mexHosoeaii"
leoiHyceHepia

OcHosHa

OyYHa/ducmaHuitiHa/3miwaHa

1 Kypc, ociHHil cemecmp

5 kpedumie /150 200uH

ITpakTuy.
3aHSIT.
Jlekuii | (cemiHapwu) CPC
T'onuHu 30 30 90

Exzamen; mooynvna konmpoavra poooma (MKP); inougioyanehe cemecmpose
sasoanns (IC3)

http://roz.kpi.ua
YKpaiHcbKa
JlekTop:

MpaKTUYHi 3aHATTA:

Ha maTdopmi « CIKOPCHKUN» (KOA JOCTYITY A0 KypCy HaJa€ThCs Ha

¢izukn Ta MudepeHniaIbHUX

NEePIIOMY 3aHATTI 3T1AHO 3 PO3KIAIOM)

Mporpama HaBYaNbHOI AUCLUNAIHK
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, il MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

MerToro HaBYaIbHOT AUCHUILTIHU € (OPMYBaHHS y CTY/AEHTIB IHTETpaIbHOI KOMIIETEHTHOCTI — 34aTHOCTI
JI0 JIOTIYHOTO MHCIIEHHS, (POpMyBaHHS OCOOMCTOCTI CTYJIEHTIB; PO3BUTOK iX IHTENIEKTY 1 3/110HOCTEN;
3IaTHOCT1 PO3B’A3yBaTH CKJIaJ(H1 CIIelialli30BaH1 3a/1a4i Ta MPakTUYHI MpobaemMu mpodeciifHol TisNbHOCTI,
BUKOPUCTOBYBATH METOAM MAaTEeMaTHYHOTO aHAJI3Y B IHKEHEPHHUX PO3PaxyHKaX.

BuBuenns nucnumiing “Buiia MmatremMatuka” CTy/IeHTaMU BiJOYBa€ThCS MPOTITOM OJHOTO ceMecTpy Ha 1

Kypcl.
IIporpaMHi KOMIIETEHTHOCTI:

3araabHi komnereHTHOCTI (3K)

3K 01 — 3natHicTh 10 aOCTPAKTHOTO MHUCIICHHS, aHAJI3y Ta CHHTE3Y.

3K 09 — 31aTHIiCTh BUMTHUCS 1 OBOJIOIBATH CyYaCHUMHU 3HAHHSIMHU.

3K 10 — 3maTHICTh 3aCTOCOBYBATH 3HAHHS y TPAKTUYHHUX CUTYAIlisX.

CK 03 — 31aTHIiCTh 1O BUKOPUCTAHHS TEOPiid, MPUHIIMIIIB, METO/IB 1 HOHATh (PYHAAMEHTAIBHUX 1
3arajdbHUX HayK JUIsl MPOQeciiHOl AISITbHOCTI.

IIporpamMHi pe3yJbTaTH HABYAHHA
ITPH 03 — BimmrykoByBaTH HeoOXiaHY iH(pOpMaIIif0O B HAYKOBil Ta JTOBIAKOBIH JiTeparypi, 6a3ax IaHUX,
[HTEepHeT Ta IHMHKX JUKepenax.



IIPH 07 — 3acrocoByBaTHM METOAM MaTeMaTHKH, (i3MKH, XiMii, 3araJbHOIH)KEHEPHUX HAyK JUIs
PO3B’sI3aHHS CKJIQIHUX CIEIlaTi30BaHMX 3a/1a4 TIPHHUIITBA, PO3YMITH HAYKOB1 MPHUHIIMITH 1 TEOPIi, HA TKUX
0a3yl0ThCs BIAMOBIAHI METOAM, 00JIACTI TX 3aCTOCYBaHHS Ta OOMEKEHHS.

2. MpepekBi3nTn Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLe B CTPYKTYPHO-/IOTIYHIN CXeMi HaBYaHHSA 33
BigNoBigHOI0 OCBITHLOIO NPOrPamolo)

Jucnumnina “Buma matemaTtrka” BUKJIQIa€ThCs B MEPIIOMY CEMECTpi Ha 0a3i MOBHOI cepeaHbOT
abo cepenHboi MpodeciitHOT OCBITH.
MeTta BUBYEHHSI AUCLUIUIIHM — 3aCBOEHHS CTYACHTaMU 0a30BHUX MAaTeMAaTUYHUX 3HaHb, OTPUMAaHHS
HABUYOK MATEMAaTUYHOTO JIOCIIKCHHS; PO3BHHEHHS y CTYJCHTIB MUCICHHS, (OPMYBAHHS HABHUYOK
BUKOPUCTAHHSI IIOBHOTO 00’ eMy 1H(opMaIlii Ta KOMyHIKaTUBHUX 3ac001B y MpodeciiHii MisUTbHOCTI.

3. 3MmicT HaBYaNbHOI AUCUUNNIHN

OcgiTHiii koMnoHeHT «Buia matemaTuka» - BigBoauThes 5 kpeauTis (150 roqun).
Po3ain 1. EsremenTH JiHilHOT ajredopu.

Tema 1.1. Marpumi. Jlii Haj MaTpuIsIMu.

Tema 1.2. BusHauHUKHU Ta X BIACTUBOCTI.

Tema 1.3. O6epuena marpurist. MaTpudHi piBHSIHHS.

Tema 1.4. Cuctemu NiHIMHUX anreOpaidHUX PIBHSHbD.

Po3nin 2. EsleMeHTH BeKTOpPHa ajire0pu Ta aHAJITHYHOI reoMeTpii.

Tewma 2.1. Bektopu. Jlii Hag BEKTOpamH.

Tema 2.2. IIpsiMa Ha TUTOIIHHI.

Tewma 2.3. IlnomuHa Ta mpsiMa B IPOCTOPI.

Tema 2.4. Kpusi 1pyroro nopsiaxy.

Po3ain 3. Beryn 10 MaTeMaTHYHOI0 aHATI3Y

Tema 3.1 YncaoBi mocitiIoBHOCTI. ['paHUIIS YMCIOBOT OCITITOBHOCTI.

Tema 3.2. ®yHk1ii, 03Ha4eHHsI, criocoOu 3aBaanHs. Knacudikaris GyHKIii.

Tema 3.3. I'pannns ¢yskmii. I ta II uynosi rpanuni. ExBiBajeHTHI HECKIHUEHHO Masli (PYHKIII.
Tema 3.4. HenepepBHicTh GyHKIT onHieT 3MiHHOI. Kitacudikarlisi TO40K po3puBy.

Po3ain 4. Indepenuianbue yucaenus GpyHkiii oaHiei 3MiHHOT

Tema 4.2. TloxinHi Ta qudepeHITiaay BUIIX TOPSIKIB.

Tema 4.3.3actocyBaHHs Ju(EpEHIIATEHOIO YUCIEHHS s TOCTiIKeHHs QYHKIIH 1 ToOyJ0BH 1X
rpadikis.

4. HasuanbHi matepianu Ta pecypcum

OcnosHa nimepamypa.

1. Hy6oBuxk B.I1. Buma matemaruka: HaBd. noci6. / Jly6osux B.IL., FOpuk L.I. — K.: A.C.K., 2005. — 648
c.

2. Jy6osuk B.II. Buma matemartuka. 36ipHuK 3afgau: HaBd. noci6. / y6osuk B.IIL., FOpuk L.I. — K.:
A.CK., 2005. - 648 c.

3. Buma maremaruka. EnemenTH miHIMHOI 1 BEKTOpHOI anreOpu, aHamiTH4Ha reoMerpisd. IIpakTukym
[EnextponHuii pecypc]: HaBu. moci®. maua  3100yBadiB  cTymeHs OakamaBpa cmer. 141
Enextpoenepreruka, enekrporexHika ta enexkrpomexanika / KIII im. Iropst Cikopebkoro ; ykmaz.: H.
JI. lenucenko, B. ®@. 3paxxeBcbka. — EnextponHi TekctoBi gani (1 daiin: 4,01 M6aiit). — Kuis : KIII
im. Irops Cikopcebkoro, 2024. — 168 c.
https://ela.kpi.ua/handle/123456789/66743

4. Buma maremaruka. Betyn 1o maremarnyHoro ananmizy. Ilpaktukym [Enextponnuii pecypc] : HaBu.
noci0. 1uist 3100yBauiB cTymneHs Oakanaspa crell. G3 Enextpuuna inxenepisi, G4 EHeproBupoOHUIITBO
/ H. JI. denuncenxo, B. B. Morunsosa ; KIII im. Iropst Cikopcekoro. — EnexkTponHi TekcToBi faHi (1
daitn: 1,72 MoGaiit). — KuiB : KIII im. Irops Cikopcekoro, 2026. — 63 c. — Ha3Ba 3 ekpana.
https://ela.kpi.ua/handle/123456789/80578
https://ela.kpi.ua/handle/123456789/80578



https://ela.kpi.ua/handle/123456789/66743
https://ela.kpi.ua/handle/123456789/80578

5. Buma maremaruka. Jludepenuiansue uncinenss ¢ynkuii oguiei 3minnoi. [Ipaktukym [Enekrponnuii
pecypc] : HaBuanpHuii mociOHMK 1 3700yBaviB  crymeHs OakanaBpa / H. JI. Jlenucenko,
T. O. €promina, B. B. Morunsoa. — EnexrponHi TekctoBi gani (1 ¢aiin: 2,92 M6aiit). — Kuis : KIII
iM. Iropst Cikopcebkoro, 2022. — 159 c.
https://ela.kpi.ua/handle/123456789/50361

6. BrnagimipoB B.M., ITyukos O.A., [llmurescekuii M.B. 30ipHuK 3aBanb 3 BUIIOi MaTeMaTuku. Y.1. -
Kuis: [Tomitexnika. - 2003.-189 c.

Jonomidcna nimepamypa:

1. Buma MaTeMaTHKa: MiJIPYYHHUK JUIS CTYJCHTIB €KOHOMIUYHHX HaIPSAMKIB ITIATOTOBKH/ KOJI.
aBTOpiB.- XapkiB: ®omio,2014

2. Bwuma maremaruka. Enementu niniiinoi anreopu. [Ipaktukywm [EnekTponHuii pecypc]| : HaBYaIbHUI
nociOHuK s 3100yBadiB crynens 6akanaspa / KIII im. Iropst Cikopebkoro; yknan. T. O. €Epbomina,
O. A. IloBaposa, H. JI. [lenucenko. — Enextponni Tekcrosi gani (1 daitn: 1,15 Mo6aiit). — Kuis :
KIII im. Iropst Cikoperkoro, 2021. — 44 c.
https://ela.kpi.ua/handle/123456789/41238

3. Buma maremaruka. Yactuna 1: Jliniiina anrebpa. BexTopHa anreOpa. AHamiTHYHA Te€OMETpis.
Enementn MmaremaTuuHoro anamnizy. (JoBiakoBuii TeopeTrnunuii Matepian. Po3B’a3yBaHHS THIIOBUX
3amad. TpeHyBanmbHI 3aBmHaHHS 3 BianmoBigsamu) [Enextponuuit pecype] : HaBd. 1moci0. yis
3100yBaviB cTymeHs OakanaBpa/maricTpa/mokropa ¢imocodii 3a OCBITHIMH MporpamMamu
«ABTOMAaTH3aIlisl Ta KOMIT'FOTEPHO- IHTETPOBaHI TEXHOJIOTIi KiOep-eHEePreTHYHUX CHUCTEM»,
«IHXUHIPUHT TAKOBaHb Ta MaKyBaJbHOTO 00JaJHAHH», «[HXKUHIPUHT 00IaIHAHHS BUPOOHHUIITBA
noJIiMepHUX Ta OyIiBeTbHUX MaTepiaiiB i BUpoOiB», « EMEeKTpoXiMiuHi TEXHOJIOTIi HEOPTaHIYHHUX i
opraHiyHuX wMatepianiBy, «ExosoriuHa Oe3neka» chemiaabHocTel 151 «ABTOMartm3alis Ta
KOMIIBIOTEpHO-iHTEeTpoBani  TexHojorii», 131  «llpukmagna mexanika»,133  «lamy3eBe
MammHOOyayBaHHs» 161 «Ximiuni TexHosorii Ta iHxeHepis»,101 «Exonoris» / KIII im. Irops
Cikopcbkoro ; ykinaa.: T. B. Asaeesa, O. B. bopucenko, B. M. I'opbauyk. — EnexkTpoHHi TeKCTOBI
nani (1 gaitn: 1,27 M6aiit). — Kuis : KIII im. Irops Cikopebkoro, 2022. — 73 c.
https://ela.kpi.ua/handle/123456789/48166

4. Buma maremaruka. ['paHulli, HEMEpepBHICTh : MPAKTHKYM 1 30ipHUK 33734y A0 PO3PaxyHKOBOI
pobotu [EnexTpoHHmii pecypc| : HaBUambHUM TMOCIOHWK MJIs 3700yBadiB CTyMeHs OakajaBpa
cneuianbHocTl 141 EnextpoeHepreTtuka, enekrporexHika Ta enexkrpomexanika / KIII im. Irops
Cikopcbkoro ; ykiaa.: B. @. 3paxkeBchka. — EnektponHi TekcToBi aani (1 dain: 779 Moaiir). —
Kuis : KIIlim. Irops Cikopcrekoro, 2024. — 61 c.
https://ela.kpi.ua/handle/123456789/67995

IHghopmayiliHi pecypcu:
Enextponnuii apxiB HaykoBux Ta ocBiTHIX MaTtepianiB KIII im. Irops Cikopcbkoro Pexxum poctymy:

https://ela.kpi.ua/
HaBYaNbHUW KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/IbHOI AUCLMNAIHU (OCBITHBOrO KOMMNOHEHTA)

HaBuanbHa yacTuHA KPEAUTHUX MOJYJIIB CKJIAIAEThCS 3 JIEKIIHHOrO Marepiaiay, NpakTUYHUX 3aHATH Ta
KOHTPOJIBHUX 3aXO0/IIB Y BUTJISAI MOAYJIbHUX KOHTposibHUX poOiT ( MKP), pospaxynkosux pobit (PP). Bei
¢dbopmMH HaBUAHHS MOBUHHI JIOTIOBHIOBATH OJ{HA OJIHY 1 epe10avaroTh CaMOCTIHHY 11032 ay AUTOPHY poOOTy
CTyneHTiB. Ha JeKmiifHuX 3aHATTAX — JICKIlIS 3 MOSICHEHHSM Ta BUKOPHUCTAHHSM HAOYHOTO MaTepiany y
BUTJIS/II IPE3EHTAlll; Ha MPAaKTHYHUX — 3aB/IaHHS 10 BAKOHAHHS, MO3KOBUH IITYPM, TPOOJIEMHI 3aBJJaHHS.

NeKuinHi 3aHATTA

Ne 3/m Haszea memu nexyii ma nepenik 0CHOBHUX NUMAHb
(nepenix QudaKxmuuHux 3acobie, nocunauHs Ha ingopmayiini ddxicepena)

Po3aia 1. EsemenTu ainiiinoi ajaredpu.



https://ela.kpi.ua/handle/123456789/50361
https://ela.kpi.ua/handle/123456789/41238
https://ela.kpi.ua/handle/123456789/48166
https://ela.kpi.ua/handle/123456789/67995

Jlexyis 1.

Mampuyi. Busnaunuxu, ix enacmugocmi.

1.1. Matpwuiii, OCHOBHI ITOHSITTSI.

1.2. JIii Hag MaTpHIISIMH.

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

BJIACTUBOCTI.

1.4. Mi"opu Ta anreOpaidHi TOMOBHEHHS.

1.5. O6uuncneHHs] BU3HAYHHUKIB

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

Jlexuyis 2.

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

Jlexyis 3.

Cucmem niHItIHUX aneeOpaidHuX PiGHsHb.

3.1. Cucrem niHiiHUX anreOpaiuHUX PiBHSIHb, OCHOBHI MOHSTTSI.

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

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

3.4. Kpurepiili cymMiCHOCTI CHUCTEM JiHIHHUX anreOpaiyHUX pPIBHSHB, TeopeMa

Kponekepa-Kanesmri.

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

Po3ain 2. EjleMeHTH BeKTOpHA ajire0pyM Ta aHAJITHYHOI reoOMeTpii.

Jlekyis 4.

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

Jlexyis 5.

Ckanapuuii ,6ekmopHuil ma miuanuti 006ymox 6eKmopis.

5.1. CxansipHuii OOYTOK BEKTOPIB Ta HOTO BIACTUBOCTI.

5.2. BektopHuii 100yTOK, HOr0 OCHOBH1 BJIaCTUBOCTI.

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

Jlekyis 6.

lIpsama na niowuni.
6.1. [ToHsaTTS mpsAMOT NiHIT HA TIOIIKHI.
6.2. PiBHSIHHS TTpsAIMOT Ha TUIOIIUHI.
6.2.1. 3aranpHe piBHSHHS MPSIMOT
6.2.2. [Ipsima y Binpizkax.
6.2.3. KanoniuHe Ta mapaMeTpu4Hi piBHIHHS MPSIMOT.
6.2.4. PiBHAHHS MPsAMOi 3 KyTOBUM KOE(DiIli€EHTOM.
6.2.5. PiBHSAHHS NpsAMOi y BiJpi3Kax.
6.2.6. HopmanpHe piBHSHHS MPSIMO.
6.3. B3aemHe po3MilleHHs ABOX NMpsAMHX. KyT MK mpsSsMUMH.
6.4. BinxuieHHs TOYKH BiJ IpsiMOi. BijicTaHb BiJl TOUKH JI0 IPSMOT.
Jlirepatypa[1,3].




Jlexyia 7.

Inowunu 6 npocmopi.
7.1. TIOHATTS TUTONIMHY Ta JIiHI{ B IPOCTOPI.
7.2. PIBHAHHS IUIOIIWHA.
7.2.1. 3aranbHe piBHSIHHS TUIOLMIUHU.
7.2.2. PiBHAHHS IUIOIIUHHM y BiJpi3Kax.
7.2.3. PiBHSAHHS IUIOMIWHM, IO MPOXOIUTH YePe3 TPU TOUKH.
7.2.4. HopmainbHe piBHSHHS MPSMOI.
7.3. B3aemHe po3minieHHs ABoX IuiomuH. KyT Mixk muionuHamu.
Jlirepatypa[1,3].

Jlexyisa 8.

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

Po3zain 3. Beryn 10 MaTeMaTHYHOT0 aHAJI3Y

Jlexyis 9.

Mnoowcunu yucen. Qucnosi nocnioosnocmi.
9.1. YuciioBi MHOYKHHH.
9.2. ITOHATTS YKCIIOBOI TTOCIIITIOBHOCTI, 11 TPaHHUIIS.
9.2.1. IToHATTS MOCITIAOBHOCTI.
9.2.2. I'paHuIIs OCIITOBHOCTI.
9.3. OcHOBHI BIAaCTUBOCTI 301KHUX IIOCIIIZOBHOCTEIA.
9.4. Huco € — sk rpaHMIlsd TOCIiIOBHOCTI.
Jlireparypa[1,4].

Jlexyis 10

Qyukyisn. I panuys gyukyii ¢ mouyi. Bascnuei epanuyi.
10.1. ®dynkmis. OcHOBHI MOHATTS 1 03HaYeHHS. OCHOBHI eJIeMeHTapHi PyHKIIIi.
10.2. I'panunst QpyHKLIi B TOYII.
10.3. OgpnocTtopoHHI rpanumi. ['panunsgs QyHKOii Ha HECKIHYEHHOCTI,
HECKIHYCHHI TpaHuIli
10.4. OcHoBHI TeopeMu Mpo rpaHuIi GyHKII.
10.5. HeckinueHHO Malli, HECKIHYEHHO BENHKI (PYHKIII.
10.6. Apudmernuni onepartii HaJl TPAHUIIIMHU.
10.7. BaxxnuBi rpaHuiii.
10.7.1. Ilepma BaykMBa TPAHMIIS.
10.7.2. JIpyra BaxiMBa IpaHUILIS.
Jlirepatypa[1,4].

Jlexyisn 11.

Henepepsnicmo ¢hynxuyii.

11.1. HenepepBHicTh PyHKIIIT y TOYILI.

11.2. Touku po3puBy.

11.3. BnactuBocCTi HenepepBHUX (DYHKITIH.

11.4. BnactuBocTi QyHKIiI HEEpepBHUX HA BIJPI3KY.
Jlirepatypa[1,4].

Po3nin 4. Indepenuianbue yncaeHHst GyHKIii ogHi€l 3MiHHOT

Jexyin 12. | JJugpepenyianvue uucnenns @yuxkyii oowici sminnoi. Iloxiona ¢ynxyii oomuiet
3MIHHOI.
12.1. 3agaqi, 110 MPUBOATH IO MOHATTSI MOX1THOT.
12.2. Tlonstts noxinHoi. ['eoMeTpuyHMIA 3MICT MOX1THOI.
12.3. TlpaBuna qudepenttiroBanns. {udepeHiiiroBanHs CKiIaeHo1 QyHKIII.
12.4. Tabnus noxigHux.
12.5. JludepennitoBanns ¢yHKIIH, 3aJaHUX y NapaMeTpUuHId Ta HEsBHIN
dopmax.
12.6. Jlorapudmiune nudepenmiroBanns. [loxinmHa MOKa3HMKOBO-CTETICHEBOT
byHKITI.
Jlirepatypa[1,5].
Jexyia 13. | JJugpepenyian ¢hynxyii. [loxioni euwux nopsokie. /ughepenyianu uujux nopsoxis.

OcHosHi meopemu dughepeHyianrbHO20 YUCTIeHHSL.




13.1. Audepenuian GpyHKIIT Ta Oro BIaCTUBOCTI.
13.2. 3actocyBanHs nudepeHniriana 10 HabIuKEHUX 00UHCIICHb
13.3. TloxiaHi BUIIUX MOPSIKIB.
13.5. [Ipyra noximHa mapaMeTpUYHO 33J1aHOi (DYHKIII.
13.6. Iudepeniianm BULTIX MOPSIKIB
13.7. OcHoBHI TeopeMu AuEpPEHITIaTbHOTO YHCICHHS.
13.8. IIpaBuo Jlomitamns.
Jlireparypa[l,5].

Jlexyisa 14.

3acmocysanus oughepenyianbhoeo yucients 00 00CAi0NceH s PYHKYIL.

14.1. YMmoBu cranocti PyHKIIi. YMOBH MOHOTOHHOCTI (h)YHKIIII.

14.2. Makcumymu 1 wmiHimymu ¢yHkmii. HeoOxigHa ymoBa excTpeMymy.
JlocTaTHi yMOBH €KCTPEMYMY.

14.3. Haii0inb1ue 1 HaiimMeHIe 3Ha4YeHHs (PyHKIIT HerepepBHOI Ha BiPI3KYy.
Jlireparypa[1,5].

Jlexyis 15.

3acmocysanusn oughepenyianrbHo2o yucients 00 00CAI0NCeH s PYHKYIL.
15.1. Onykuictb rpadika Gynkiiii. Touku neperuny.
15.2. HeoOxigHa i TOCTaTHS yMOBA MEPETUHY.
15.3. 3naxomkeHHsa acuMnToT rpadika QyHKIii.
15.4. 3aranpHa cxeMa AOCTIKEHHS (QyHKITII.
Jlirepatypa[1,5].

MpaKTUyYHi 3aHATTA

Ne 3/

Haszea memu npakxmuyunozo 3aHsamms ma nepenix OCHOGHUX NUMAHb
(nepenixk OuOaKmuyHuUx 3aco0is, NOCUNAHHA HA THOpMayilini Oxcepena)

BusHa4HuUKu. Mampuui.

IToHATTS BU3HAYHHUKIB Ta iX OCHOBHI BiaacTUBOCTI. O0YMCIIeHHS BU3HAYHUKIB
JOBUTBHOTO TIOPSAKY. 11T HaT MaTpUIISIMH.

Jliteparypa[1,2,3].

Budaua 3ae80aHH#a IC3 4.1 Jliteparypal3].

Mampuui.
[ToGynoBa oGepHeHOT MaTpulli, 0OYMCIEHHS paHry. MaTpUyHi piBHSHHSL.
Jliteparypa[1,2,3].

Bexmopna ancebpa.

BexTtopu B npocropi. JIiHiiiHI onepauii Haj BekTopamu. basuc, po3kiiag BEKTOpy 3a
0a30BHMHU BEKTOPaMHU.

Jlireparypa[1,2,3].
Buoaya 3a80aHHA IC3 4.2. Jlitepatypal3].

Bexmopna anceopa.
CkansgpHuil, BEKTOPHUI Ta MIlIaHUH TOOYTKU BEKTOPIB.
Jliteparypa[1,2,3].

IIpsama na niowuni.

3aranpHe, KAHOHIYHE Ta MMapaMeTpUyHe PIBHAHHS MPsIMOI Ha TUIOMKHI. PiBHAHHSA
MPsIMOi, 10 TPOXOAUTH Yepe3 2 TOUKU. Y MOBU MapajiebHOCTI,
NEePIEHIUKYIAPHOCTI MPSIMUX Ta KYT MK JBOMA MPSIMUMH.

Jlirepatypa[1,2,3].

Budaua 3ae80aHH#A IC3 4.3. Jliteparypa[3].

Ilnowuna 6 npocmopi. IIpawa 6 npocmopi. Ilpsama i niowuna.

3aranbHe PIBHSAHHS IUIOMIMHU B TPOCTOP1 Ta MOTO AOCTIIKEHHS. PIBHAHHS
IUIOIIMHMY Y Bijipi3kax. PIBHSHHS IJIOLIMHH, 11O IPOXOAUTH Yepe3 3 TOUKH.
HopMmoBaHe piBHSHHS IJIOUIMHY. 3arajbHe, KaHOHIYHE Ta MapaMeTpUUHE PIBHSIHHS
npsaMoi y mpoctopi. PiBHIHHS IpsAMOi, 110 MPOXOIUTH Yepe3 /B Touku.. Bzaemue
pO3TallyBaHHs NPSIMHUX 1 IJIOIIMH B IPOCTOPI.




Jlireparypa[1,2,3].

7. MKP yacmunal.
3axucrt IC3 4. 1,2,3

8. Obuucnenns epanuyb QyHKYii.
3acTocyBaHHS OCHOBHHX T€OPEM IIPO TPaHUIll A0 O0UHCIeHHS TpaHuilb. OCHOBHI
TUIIM HEBU3HAYCHOCTEH B IPAaHUIISIX Ta CIOCOOU 1X PO3KPHUTTI.

o o) 0 . . .
PO3KpI/ITT$I HEBU3HAYCHOCTCH TUITY [;] ; [00 - 00]; [6] ExBiBasleHTHI HECKIHUCHHO

MaJji GyHKIIH, 3aCTOCYBaHHS 10 OOYHCIICHHS TPAaHUIIb.
Jlitreparypa[1,2,4].
Budauya 3ae0aHHsA IC3 u.4. Jlitepatypa[4].

9. Henepepsnicmo pynryii, mouxu pospugy.

HenepepeHoi ¢ynkii B Tourti. Knacudikarist po3puBiB GyHKITii.
Jlirepatypa[1,2,4].

10. 3axuct PP u.3. Obuucnenns noxionux.

OcHoBHI npaBuIa AU(epeHIiIOBaHHS: TOX1IHA CyMH, JOOYTKY 1 YaCTKU (PYHKIIH.
Jlireparypa[1,2,5].

Buoaua 3aedanns IC3 u.5. Jlitepatypa[12].

11. Tloxioni euwux nopsoxis.
Jlirepatypa[1,2,5].
12. Hugpepenyianu nepuioco ma uwux nopsoxis.

Hudepenuianu nepiioro nopsanaky. Judepenuiany Bumux nopsakis. Habmmxeni
00YHCIICHHS 3a JIOTIOMOTOI0 () epeHIIiaIiB.

Jlirepatypa[1,2,5].

13. 3acmocysanusn oughepenyianbhoco uucients 00 00CIIONCeHHs QYHKYIL.
['eomeTpuyHMil 3MICT MOX11HOI. PIBHSHHS JOTUYHOT Ta HOpMaJi 10 Tpadiky
GyHKITI.

3pocranHs 1 cnafaHHs QyHKuid. Touku ekctpemymy. HaiiOuib1e 1 HalimMeHIe
3Ha4YeHHs (YHKII{ HenepepBHOI Ha BIJPI3KY.

Jocnimxenns GyHKIINA HA OMYKIICTh 1 yTHYTICTh. Touku neperuny rpadika
byHKIIII.

Jliteparypa[1,2,5].

14, 3acmocysanus ougepenyianbHo2o YUcieHHs 00 00CTIOHCEHHsL PYHKYIT.
3HaxoKeHHs acuMNToT rpadika ¢pyHkuii. [loBHe gocmipkeHHs QyHKLIT Ta
noOyoBa ii rpadiky.

Jliteparypa[1,2,5].

15. MKP yacmuna 2. 3axuct IC3 1.4,5.

6. CamocriiiHa poboTa cTyaeHTa

Bunu camocrtiiiHoi poO0oTH — OmpalfoBaHHs JIEKIIITHOTO MaTepialy, MiArOTOBKA 10 ayAUTOPHUX 3aHSTH,
PO3B’SI30K 3a/1a4, BUKOHAHHSI 1HANBITyaIbHOTO ceMecTpoBoro 3aaanns (IC3), miaroroska no MKP.

Camocmitina poboma cmyoenma nepedbavac:
ni020MOBKY 00 NeKYitHux 3ansims — 6 200

ni020MoBKy 00 NPakmudnux 3anams — 15 200,
camocmitine onpayroeanus mem — 20 200,

ni020MOoBKY 00 MOOYIbHOI KOHMPOALHOI pobomu — 4 200;
suxornanns 1C3 -15 200:;

nioeomosky 0o icnumy — 30 200.

Temu, 1110 BUHOCATHCSI HA CAMOCTIMHE OTpaIfIOBaHHS.



Haszea memu, wjo sunocumscs Ha camocmitine Onpayio8aHHs KinbkicTh
TOJIUH

CPC

Memoou poss’szanns CJIAP.
Matpuunuii cioci6. Meton Kpamepa. Merox [Mayca.
1. JlocimkeHHsl CUCTEMH 3a JOTIOMOTOI0 €JIEMEHTapHUX MEePETBOPEHb. 4
Panr. Kpurepiii cymicnocti CJIAP.
Jliteparypa[1,2,3].
2 Bazuc, po3knaa BeKTopy 3a 6a30BUMU BEKTOPaAMHU.
' Jlireparypa[l,2,3].
Kpusi opy2020 nopsoky na niowuni.
3 Komo, mapaboma, emirnc ta rinep6oja: BUBEJICHHS 1X PIBHIHB,
JOCTIPKEHHS BUTJISITY Ta OCHOBHI XapaKTEPUCTUKH.
Jliteparypa[1].
Hecxinuenno mani ¢pynxyii.
[TopiBHSHHS HECKIHUEHHO MayX (DYyHKIIIH BU3HaueHHS OPSAIKY
4. MaJIOCTI HECKIHYCHHO MalinX. EKBIBAJICHTHI HECKIHYCHHO MaTi 2
byHKITI.
Jlirepatypa[1,2,4].
ObuucnenHs noXioHux.
[Toxinna HesiBHO 3a1aH0i GyHKII1. Jlorapudmiune nudepeHiitoBaHHs.
5. [ToxigHa moka3zHukoBo-cTeneHeBoi pyunkuii. [Toxinna dyHkIii, 4
3aJ1aHO1 TApaMETPUUHO.
Jlireparypa[1,2.5].
3acmocysanus ougepenyianrbHo2o YucieHHs
19.1. IIpaBumno JlomiTams.
19.2. ®opmynu Teiinopa Ta Maknapena
Jlireparypa[1,2.5].

MoniTnKa Ta KOHTPONb
7. NoniTMKa HaBYaAbHOI AUCUUNNIHK (OCBITHLOrO KOMMNOHEHTA)

Ha MoMeHT mpoBeneHHsS KOKHOTO 3aHSTTA, SK JICKIIHHOTO, TaK i MPaKTHYHOTO, Yy CTYyJCHTa Ha
HOPUCTPOI, 3 SIKOTO BiH MpaLo€, Mae OyTH BCTaHOBJIEHO I0JAaTOK Zoom (y BMINAIKy AMCTaHLIHHOTO
HaBYaHHsI), a TAKOXK BIAKpUTO Kypc «Buma marematuka. Yactuna 1» Ha mardopmi «Cikopcbkuit» (Koa
JOCTYMY JI0 KypCy HaIa€ThCs Ha MEPIIOMY 3aHSTTI 3T1IHO 3 po3kiaaom). Cunalyc; NeKuiifHuii Matepian;
3aBJaHHS /0 KOXKHOTO TPAKTUYHOTO 3aHATTS; BapiaHTH MOAYJIBHOI KOHTPOJBHOI POOOTH; METOAMYHI
peKoMeHallii 10 BUKOHAHHS PAKTUYHUX Ta PO3paxyHKOBOI poOOTH; BaplaHTH €K3aMeHalllifHO1I poOoTH
po3mimieHo Ha miatdopmi «Cikopebkuii» Ta y cucremi « Enekrponnuii Kammyce KITD».

Cucrema BUMOT, sIK1 BUKJIaZay CTABUTb ME€PE CTYIEHTOM:

- npasuna 6idgidyeanna 3aname: BinnosigHo 1o Hakazy 1-273 Bixm 14.09.2020 p. 3a6opoHeHO
OILIIHIOBAaTH MPHUCYTHICTh a00 BIACYTHICTh 3100yBaya Ha ayJIUTOPHOMY 3aHATTI, B TOMY YHCII
HApaxoOBYBaTH 3aoxouyBallbHI a00 mrpadui Oamu. BiamoBimHo no PCO npanoi aucuurmiinu Oanu
HapaxoBYIOThH 32 BIJIMOBIIHI BUIM HABYAJIHLHOI aKTUBHOCT1 HAa MPAKTHYHUX 3aHSTTSIX.

- npasua noeedinKU HA 3aHAMMAX: CTYJICHT Ma€ CIYyIIHO BUKOHYBAaTH BKa3iBKM BUKJIaJgaya 1100
poOOTH Ha 3aHATTI, MOBOJUTHUCS CTPUMAHO M YEMHO Ta HE 3aBa)kKaTW 1HIIMM CTYJEHTaM 1 BUKJaJauy.
Bukopucransas 3aco0iB 3B’S3Ky A MOIIYKY iHpopMalii Ha TyrJi-AUCKy BHKIagada, B IHTEpHETi, B
JTUCTaHLIMHOMY Kypcl Ha matgopmi CIKOpChbKUi 31HCHIOETHCS 32 YMOBH BKa31BKU BUKJIaaua;

- ROJIIMUKA 0e0Naiinie ma nepecKkiadany.
a. MKP.
®  YCIIOTHAM BB2XXA€THCS BAKOHAHHS KOHTPOJIBHOI POOOTH, SKIIO CTYJCHT OTPUMAB 3a Hei He MEHIIL,
Hik 60% B1J MaKCUMaJIbHOT K1JIbKOCT1 OasiB.



® Yy BHNAJAKYy MPOMYCKYy KOHTPOJIBHOI poOOTH 0€3 MOBaXKHOI MPUYMHH a00 HEYCIIIIHOI 37ad4i
KOHTPOJILHOI POOOTH MepecKIaaHHs KOHTPOJIBHOI pOOOTH 3IIHCHIOETHCS MPH HASBHOCTI BCIX
JIOMAIIHIX poOIT MO BIAMOBIAHIN TeMi 3a y3rO/KEHHSM 3 BHKJIaJadeM, IPH IbOMY MaKCHUMaJlbHa
OIIIHKA, SIKY CTYJCHT MOXE OTPUMATH 32 KOHTPOJIBbHY po0OoTYy, ckianae 60% 1o BiIHOIICHHIO 10
MaKCHMaJbHOI OI[IHKM BYACHOI 3/1a4l KOHTPOJBHOI POOOTH, MPHU IOMY IOIMEpeIHs OIIHKa
AHYJTIOETHCS.

e y pa3i poOOTH B AUCTAHLIHHOMY PEXHUMI KOHTPOJIBbHY poOOTY MOTPIOHO 3aXMINATH, HE3aXUIICHA
poboTa o1iHIEThC He OLTbIne sIK 60% Bl MAaKCHMAJIBHOT OITIHKH.

b. Kpurepii onintoBanus 1C3:

® VCHINIHUM BBAXXA€ThCS BHUKOHAHHS 1HIMBIIyaJIbHOTO CEMECTPOBOTO 3aBJAHHS, SIKIIO CTYJICHT
OTpUMaB 3a Hei He MeHII, Hik 60% Big MakCUMaabHOT KUTBKOCTI OaiB.

® TIPaBWIBHO, BYACHO BUKOHAHE 1 3axXHIIeHe 3aBJaHHs OImiHIOeThes B 0,5-2 6an (B 3aJIe)KHOCTI Bijl
CKJIQJTHOCTI 3aj1a4i);

® [IPaBUJIHHO, BYACHO BUKOHAHE 1 HE 3aXMIICHE 3aBJaHHs OLiHIOeThCs B 50% Bija KUTbKOCTI OaliB 3a
MPaBUJIbHO, BUaCHO BUKOHAHE 1 3aXUILICHE;

® HENPaBWIHLHO BUKOHAHE 3aBJaHHs OIIHIOETHCS B 0 OamiB 1 moTpedye mepepoOKH 3 3MEHIICHHIM

ouinku Ha 10% 3a KoXHY cIIpoOy;

® YACTKOBO BHKOHAHI 3aBJaHHS MOTpeOye mepepoOKH 3 3MEHIICHHSM OIiHKK Ha 10% 3a KOXHY

crpoOy;

e HEBYACHO 3JaHe 3aBIaHHs OLIHIOETHCS 3 3MEHIIICHHAM OLIHKN Ha 5% 3a KOXKHUN THK/ICHD,

® TEOPETUYHMI MaTepial oiHeThes B 4 6anmu. bes 3axucry 0 Oais.

- nonimuka wo0o axkademiunoi 0odpouecnocmi: Konexc decti HaimioHaqbHOTO TEXHIYHOTO
yHiBepcutery  YKpainm «KwuiBcbkwii  momiTexHiuHW  iHCTHTYT iMeHi Irops  CikopchKOTroy»
https://kpi.ua/files/honorcode.pdf BctaHoBIIO€E 3aranbHi MOpaIbHi MPUHIIAIIN, TIPABUIIA ETUYHOT ITOBETIHKU
oci0 Ta mependadae TMOJITUKY aKaIeMIdHOI JOOPOYECHOCTI JJIs 0Ci0, IO MPAMIOIOTh 1 HABYAIOTHCS B
YHIBEPCUTETI, SKUMH BOHHU MAalOTh KEPYyBaTHUCh y CBOill AiSUIBHOCTI, B TOMY YHCIi MPU BUBYEHHI Ta
CKJIQ/IaHHI KOHTPOJIBHHX 3aX0JIiB 3 TUCHUILTIHU «Bumia matemaruka. Yactuna 1»;

- npu euxKopucmauHi yugposux 3acodie 36’a3Ky 3 BUKIanadeM (MOOUTHHHI 3B’A30K, €IEKTPOHHA
TIOIIITa, TIePENCcKa Ha (opyMax Ta y corMepexax TOII0) HeOOXiJHO JOTPUMYBATUCH 3aralIbHOTIPUHHATHX
e€TUYHUX HOPM, 30KpeMa OyTH BBIWIMBUM Ta OOMEXYBaTH CIUIKYBaHHsS pOOOYMM 4acOM BUKJIa/1aya.

8. Buau KOHTPOJIIO Ta peiiTUHroBa CUCTEMA OLiHIOBAHHA pe3y/bTaTiB HaByaHHA (PCO)

Ilomounuit KOHmMpOJb. CKCIIPEC-OIIMTYBAHHS, OIIMTYBAaHHA 3a TEMOIO 3aHATTS, HAIIUCAHHA MKP, 3aXHUCT
IC3.

1. Mooyasna konmpoaovhna poooma (MKP)

Yacruna 1. Tema « JliniiiHa, BeKTOpHa ajiredpa Ta aHaIITUYHA T€OMETPIs»
Bazosuii 6an — 5 6an.

Cmpyxmypa
13a60anns (1 6an). 3anaya 3 remu «JIiHiitHa anreGpa»

2 3a80anns (1 6an). 3anada 3 Temu «BekTtopHa anredpa»

3 3a60anns (1 6an). 3agada 3 TeMH « AHATIITUYHA TEOMETPISN»

4 3a60anus (2 6anu). JlaTm BIANOBIAb Ha TEOpETHYHE MHUTaHHS 3 TeM «JIiHiiiHa, BeKTOpHa
anredpa Ta aHaJIITHYHA TE€OMETPIsH

3pazox eapianmy

13a60anns. Po3B’s13aTu MaTpU4YHE PiBHSAHHSA (_12 41}) X G é) = (i 2)

2 3a60anns. Bepmman TpukyTHHKaA MaroTh koopauHatu A(1; 0;3), B(4; —2;5),C(1; 1; —2).
3HalTH NOBXKUHY BUCOTH AK.

3 3a60anns. Bepimnu TpukyTHHKA MaroTh koopauaatu A(1; 0; 3), B(4; —2;5),C(1; 1; —2).
Ckunactu piBHsHHS BUcOTH AK .



4 3a60anns. CkansgpHuii 100yTOK BeKTOpiB. O3HAaYECHHs, BIACTUBOCTI ( 0JIHa Ha BUOIp 3
JIOBEJICHHSIM).

Yacruna 2. Tema «/ludepenuianbae uncinenns GyHKuii oHie] 3MIHHOT»
Bazosuii 6an — 5 Ga.

Cmpykmypa
13a60anns (2 6an). 3HaWTH NOXITHY
(omHe 3:
- IBHO 3aJ1aHoi PyHKIIIT;
- HEeSIBHO 3aJ1aHoi (DYHKIIIT;
- mapaMeTpuaHO 3a1aH0l QYHKIIT (Vy; Var))-
2 3a60anns (2 6an).3amada Ha 3aCTOCYBaHHS MOX1IHOT Ta AudepeHmiany
(omHe 3:
- HaOmKeHe oOouucieHHs PyHKIIT;
- CKJIACTH PIBHSHHS JOTHYHOI 1 (a060) HOpMai a0 rpadika QyHKIIT B TOYII;
- 3HAWTH MPOMIXKKH 3pOCTaHHS, CIIaJaHHs Ta eKCTpeMyMHU (YHKIIIT,
- 3HAWTH MMPOMIXKKH OMYKJIOCTI, YTHYTOCT1 (PYHKIIiT Ta TOUKHU MEPETUHY;
- 3HalTH HalOIbIIE Ta HaliMEHIIIe 3HaYeHHS (PYHKIIIT Ha BIJIPI3KY).
3 3as0annsa (1 6Oanu). Ilatm BiONOBiOs HAa TEOpPETHYHE NMUTAHHA 3 TeM «JludepeHmianpHe
yrcineHHs! QYHKIT OJ{HI€T 3MIHHOT»

3pazox eapianmy
1 3a60anms. 3HAWTH OXIHY Yy HESIBHO 337aHOl QYHKIIT

) -5
sin(x3 + 2y) + 3xx—5y —y2arctg(x + 3) = e
2 3a60anHs. 3HANTH IPOMIDKKU 3pOCTaHHS, CIIQJIaHHS Ta €KCTPEMyMH (YHKIIIT
y=1-Vx2-2x

3 3a80annsa. CHopmymnoBatu 1 JoBecTH Teopemy Pors.
B ymoBax po6otu nucranniitno wactuaa MKP (Teopernuna) Moxe OyTH y BUTIISAL TECTY.

MaxkcumanbHa KinbkicTs Oanis 3a MKP 10 Oais.

2. Inouegidyanvne cemecmpoge 3agdanns (IC3).

Yacruna 1. Tema «EnemenTu niHiiHOT anreOpu».
Bazosuii 6an - 4 Ganu.
Jliteparypa[3] (ctp.102-)

Yacruna 2. Tema «EnemenTr BeKTOpHOT areOpm».
Baeosuii 6an - 4 6anm.
Jlireparypa[3] (ctp.135-)

Yacruna 3. Tema «AHaTITHYHOI T€OMETPII».
Bazosuii 6an - 6 6amm.
Jlirepatypa[3] (cTp.148-)

YacTuna 4. Tema «I'panuns gpynkuii. HenepepBHicTh GQyHKIII»
Bacosuii 6an - 6 6anm.
Jlireparypa[4] (cTp.35-)

Yacruna 5. Tema «/ludepenuianbue yncieHHs QyHKUIT OJHi€T 3MIHHOT»

Bazosuui 6an - 6 6ann.
Jliteparypa[6] (cTp.68-)



[HauBiAyabHE CEMECTPOBE 3aBJIaHHS BUKOHYETLCSA CTYZ,eHTOM B [103a ayAMTOPHUM Yac,
NOTpeOye 3aXUCTy. 3aXUCT MOJIATA€ B NOSICHEHHI BUKOHAHHA 3aBJjaHb Ta BiANnoBiAl Ha
TEeOpeTUYHI MUTAHHS JaHOol TeMHU (Tlepesiik NUTaHb HaZA€EThCS IPU BU/adi 3aBAaHHs ). bes

3aXUCTY 3aB/IaHHS OLIHIOETHCS He Oisbie Hixk 50% BiJi MakCcUMaJIbHOTO 6aJly 3a 1i€e
3aBJaHHs, Teopid -0 6aJiB.

MakcumMasibHa KiJibKicTb 6aJs1iB 3a IC3 25 6aJtiB.

3. Ekcnpec- Konmpo.yib ma 6i0nogidi Ha NPAKMUYHUX 3AHAMMAX
1. Excnpec-onutyBaHb Ha JIeKIisX. BaroBuii 6an — 5 Oanis.
2. Pobota Ha nmpakTH4HUX 3aHATTIX. Baroswmii 6anx — 10 Gamis.

Kanenoapuuit Konmpois: IpoBaIuTHCS BIUl HA CEMECTP, IK MOHITOPHUHT TIOTOYHOTO CTaHY BUKOHAHHS
BUMOT CHIIa0yCy.

Cemecmposuii KOHMPOJib: CK3AMECH.

Ymoeu oonycky 0o cemecmposozo konmponro: MiHIMAJIBHO TTO3UTHBHA olliHka 3a MKP, 3apaxyBanns 1C3,
cemecTpoBuil pedTuHT He MeHie 30 6aiB.

PeliTUHIrOoBa cucTEeMa OLIHIOBAHHS Pe3VJbTATIB HABUAHHS

1. PediTuHr CTyAeHTa 3 KPEOIUTHOTO MOAYJs po3paxoByeThes 31 100 OamiB, 3 sikux 50 OaniB ckiagae
craptoBa mkasa i 50 6axiB BiAMOBiIb Ha €K3aMEHI.

CrapToBHid PSUTHHT (MPOTATOM CEMECTPY) CKJIAJIA€ThCS 3 OaliB, SKi CTYJIEHT OTPUMYE 3a TaKi BUIU
poOit:

—BIMOBII ITiJT Yac MPOBEJCHHS EKCIPEC-OMUTYBaHb Ha JIEKIIisX;

— poOOTy Ha IPAKTHUYHUX 3aHITTSIX;

— HaIlMCaHHS MOJyJIbHOI KOHTPOJIBHOT po00TH;

— BukoHaHHs [C3.

2. Kpurepii HapaxyBaHHs OaiB:
.1. Biamosizi mig yac mpoBeIeHHs eKCIIpec-0NUTYBaHb Ha JIeKIisX. Barosuii 6an — 5 Gaiis.
— TOBHA BinoBiAb (He Merie 90% notpioHOI iHdopmartii) 1 6a;
— HEMOBHA BiJIMOBIJb (200 MOBHA BIMOBIIb 3 HeTOYHOCTSIMU) — 0,5 Ganw,
— He3a0BUILHA BIAMOBIAL — O Oais.

3aranbHa KIJIbKICTh 0ajIiB HAOpaHUX 32 CEMECTP MHOKUTHCS Ha KOEPIIIEHT =, /1€ 1 - KUIbKICTh €KCIIpec-
n
ONUTYBaHb.
2.2. PoboTa Ha npakTHYHUX 3aHATTAX. Barosuii 6an — 10 Gauis.
- BUIbHE BOJIOAIHHS MaTepiajJoM BChOT'O 3aHATTSA, PO3B’SI30K BUKOHAHO 0€3 MOMMUJIOK, HaBe/IE€HE MOBHE
NOSICHEHHSI METOJIUKY 1X BUKOHaHHS — 1 Oau;

-BOJIOJIIHHSI MaTepiajioM; IPHU BUPIIIEHHI 33]1a4 — HECYTTEB] IOMUJIKH B PO3paxyHKaX, HEIOCTATHbO IIOBHE
MOSICHEHHS METOJINKH 1X BUKoHaHHA — 0,5 6anu;

. ) .. 10 o
3aranbHa KUTBKICTH 0alliB HAOpaHHX 3a CEMECTP MHOXKHUTHCS Ha KOEPIIlieHT —,aen - HaNO1IbIIa
KUTBKICTh OalliB OTPUMAHUX OJJHUM CTYACHTOM.
2.3. HanmcanHs MOAyIBbHOI KOHTPOJIbHOI poOoTH. Barosuii 6an — 10 Gauis.
[TpoTsiroM cemecTpy MPOBOIUTHLCS OJJHA MOIYJIbHA KOHTPOIIbHA pOOOTa, sIKa MOUISIETHCS Ha JIBi

OJTHOTOJIMHHI KOHTPOJIBHI pOOOTH, JTsI KOKHOI 3 SIKUX BCTAHOBJIIOIOTHCS TaKi KPUTEPIi OIIHIOBAHHS:
—3aj1aya BHpilIeH] MpaBuiIbHO 1 Oa;
—He3Ha4YHI MOMWIKY y BupitreHHi 3aaadi 0,6— 0,9 6anwm;
—3Ha4YH1 MOMUJIKY Y BupimieHHi 3anadi 0,2— 0,5 6anu;
—HeBipHe BHpimeHHs 3a1a4 () 0ais.
B ymoBax aucranniiinoro HapuanHs MKP notpeOye 3axucty. MakcumanbHa OLiHKA, SIKY CTYJIEHT
Make OTpuMatu 0e3 3axucTy pobotH, ckimanae 60% Big MmakcumanbHOTO Oamy 3a MKP.
2.4. IuouBinyanbHE ceMECTpOBE 3aBAaHHA.. BaroBuii 6am — 25 6aniB. Po6oTa omiHIOETbCS Y
MPOIIEHTHOMY BiHOIICHHI MPaBUIBHO PO3B’SI3aHUX 3aBJIaHb.

3. YMoBo1o arecTauii € BAKOHAHHS BCIiX poOIT KOHTPOIIIO (Ha yac aTecTallii) Ta OTpPUMaHHs HE MEHIIe
60% BiJ MaKCUMaJIbHOTO Oany.



YMOBOIO IOMYCKY JI0 €K3aMEeHY € MiHIMaJIbHO MO3UTHBHA omiHka 32 MKP, 3apaxyBaHHs po3paxyHKOBOT
pobotu, ctapToBuii pedTUHT He MeHIne 30 6aiB.

4. Ha ex3amMeHi cTyIeHTH JAarOTh BiJINOBI/II Ha 2 TEOPETUYHI MUTAHHA 1 PO3B’A3YIOTh 3 3a1a4i. Koxne
TEOPETHYHE NMUTAHHS 1 KOJKHA 3a/1a4a OI[iHIOIOTHCS 10 10 OaltiB 3a TAKMMH KPUTEPISIMHU:

Kputepii oriHIOBaHHS TCOPETUYHUX MMUTAHb

Pisenwv 3aceocuns
HABYAIbHO20 banu Kpumepii oyintosanna meopemuunux numans
mamepiany
«BIOMIHHOY 9-10 MOBHA BIAMOBiNb (He menuie 90% nompibnoi inpopmayii)
«Oobper 7.8 JIOCTaTHBO IOBHA BIAMOBIb (He MeHwe 75% nompionoi
P inghopmayii), abo BIIMOBIAb 3 HE3HAYHUMHU HETOYHOCTSIMU
. HEIOBHA BIAIOBIAL (He menute 60% nompibnoi
«30008IIbHON 5-6 ) (0 . P
iHhopmayii) Ta HE3HAYHI TOMUJIKU
. HEe3a/I0BUIbHA BIATIOBIAb (He 8i0nosioae sumozam Ha
«HE3a0081LIbHOY 0-4 .
«3a008i16H0Y)

Kpurepiii omiHOBaHHS 33/1a4.

Pisenv 3aceoenns

. banu Kpumepii oyintosanns 3adaui
HA84aIbHO20 Mamepiany
3aJla4ya BHPINICHA MTPABWIBHO, 3 TIOBHUM IMOSICHCHHSIM
«BIOMIHHOY 9-10 (8ipHuil 00TPYHMOBAHUU PO36 30K He MeHul Hidc 95%
3a0aui)
HEe3HaYH1 TOMUJIKY Y BUPIIICHHI 3a/1a4i (He meHwe 75%
«00bpey 7-8 , .
PO38’s13aH0 8ipHO)
. 3HAYH1 TOMUJIKY y BUPIIICHHI 3a/1a4i (He meHue 60%
«3a008I1bHOY 5-6 , ; .
PO38 ’513aH0 8IPHO [ NOSICHEHHO)
. Hezaooeinvuuii pigens (He 8ionogioac eumozam Ha
«HEe3a008IIbHOY 0-4

«3A008Ii16HOY)

OaJIiB.

3pasox exzamenayitinozo dinemy

ObepHeHa MaTpHIlsd, O3HAYCHHS, TeopeMa icHyBaHHsI. [IOHATTS po MaTpUYHE PiBHSHHS.
HocnimkenHs ¢GyHKINT 32 JOMIOMOTOI0 MOX1AHOI. YMOBHU CTajJoCTi Ta MOHOTOHHOCTI, TPOMIXKKHU
3pOCTaHHS CIaJlaHHsl, eKcTpeMyMHU (yHKIIT (HEOOX1IHI Ta TIOCTaTHI YMOBH).

3naitt Touky M, cumerpuuny Touni M (3, —3, —1), BiZTHOCHO TIpsMOi —11 =

_y+1,5 _ z-05
o 1

O6unciuty rpasuno | jm (\/3X2 437 + X).

X—00

X

. . - W =1
3HaiiTn noxigHy Y, GyHKii ey + ey X Iny.

B ymoBax po6oTH qUCTaHIIIIHO TeOopeTHYHI MUTaHHS MOXKYTh OyTH 3aMiHEH]1 TECTOM.

PenTuHrosa mkasna 3 Kypcy «Buima martematuka. YactuHa 1»ckinagae R = Rc + Re = 100

CTyzeHTH, IKi HAOpaJiu POTArOM CEMECTPY PEUTHUHT 3 AUCUUIIIHU MeHLIe R, = 30 6auis,

3000B s13aHi /0 MOYaTKy eK3aMeHalliliHOI cecil MiABUIUTH CBil PEUTHUHT LIJISXOM MPOBEJEeHHS

AO0AATKOBHUX KOHTPOJIbBHHUX SaXOﬂiB, iHaKIIe BOHM He AOIYCKAlTbCA OO €K3aMeHY i MarwTb

aKa/ieMiuyHy 3a60proBaHiCThb

CTy[\eHTaM, IHAUBIAyaJIbHUU peUTHHI fAKUX R; = 30

Y pasi nepexoay Ha AucTaHIjiliHe HaBYaHHA (3rifHO Haka3y 7-86 Bix 08.05.2020, n.3.15)

eK3aMeHalliiHa OIjiHKa MoXe OyTHu

BHUCTaBJIEHA «KaBTOMATOM» (3i 3roZjo10 CTyieHTa). Y pa3i He3roAu CTyJeHTa 3 OL[iHKOI0 «aBTOMaT»,




CTY[EHT CKJIaZla€ iCIUT B pexuMi Bifieo 3B’3Ky 3riJlHO pO3KJ/aJy eK3aMeHalilHoi cecii. ¥ pasi

TexXHIYHUX 3001B (BiIK/II0OUEeHHS CBiTJa, [HTEpHETY, TOI0) KepyBaTUCcA AoJaTKoM 1 10 Haka3y 7-86,
n.3.15.

Tabmu1s BIAMOBITHOCTI PEUTUHTOBHUX OAaJIiB OIIHKAM 32 YHIBEPCHTETCHKOIO IIKAIOI0:

Kinbkicmoe 6anie OuiHKa
100-95 BigmiHHO
94-85 Lyxe nobpe
84-75 [Oobpe
74-65 3a408BinbHO
64-60 JocTtaTtHbo
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymoBM A0NYyCKY He ponyuweHo

9.[oaaTtKkoBa iHpopmauia 3 aucumnnniim (0CBiTHbOro KOMNOHEHTA)

Jonarok 1.

Teopemuuni numanus, wo sunocamocsa Ha MKP

Yacmuna 1.

1.  BusHauHMKM, O3HAUYEHHs Ta BIACTUBOCTI. [IOHATTS BU3HAUHUKIB BUILIUX MOPSAKIB.

2.  Marpumi, OCHOBHI O3HaueHHs, Mii Ham MmarpursaMmu. [loHsTTs oOepHeHoi Matpumi. Teopema
icHyBaHHS o0epHeHoi MaTpull. Panr matpuii

3. MarpuuHi piBHSHHS.

4.  Cucremu niHiiHHX anreOpaiunux piBHSHb. OcHOBHI MOHATTS. Metogu po3B’s3anHs CJIAP:
MaTpuuHuil Meton, merosa Kpamepa, Meton I"ayca. Jlocnimxennss CJIAP 3a nonomororo teopeMu
Kponexkepa — Kaneni.

5. Bexropu. OcHoBHi nonsatts. JliHiiH1 aii Hax BekTopamu. [Ipoekiis BekTopa Ha HanpsiMoK. Po3kian
BeKTopa 3a 0azucoM. /lineHHs BiIpi3Ky B 3aJlaHOMY BifHOIIEeHH]. CKanspHuil 100yTOK, O3HaYEeHHS Ta
BIIACTUBOCTI. BekTopHMi1 100YTOK, O3HAYEHHS Ta BIACTUBOCTI. MimaHuii 700yTOK, O3HAYEHHS Ta
BJIACTUBOCTI.

6. PiBHgHHA mpsMoi Ha TwomUMHI. Buau piBHSHB NpsMOi Ha IJIONIMHI. YMOBH MapajelbHOCTI,
NEepIEHINKYIAPHOCTI NpAMUX Ha IuiomuHi. KyT Mk npsaMmumu. Bigctane Bifg TOYKHM 70 MPSIMOI.
BigxuneHHs TOYKHU BiJl IPSMOT.

7.  IlnommHa SK MOBEPXHS MEPIIOro MOpsAAKY. Buau piBHAHB IUTOIMHM. BifcTaHp Big TOYKH 110
MJIOMIMHU. BiaXuneHHs Touku BiJ uiomuHu. KyT MiXk mIonmHamMu.

8. Ilpsma y mpoctopi. Buau piBHsHb npsmoi y mpoctopi. Kyt mix nBoma npsamumu. B3aemo
pO3TanIyBaHHs MPSMHUX Y TIPOCTOPI.

9.  B3aemHe po3rauryBaHHS OPSIMOI Ta IUIOIUHH.

10. Kpugi apyroro mopsuaky (kojo, emirc, Timepoona, mapadona). O3HadeHHs. KaHOHIYHE piBHSHHS.
OcCHOBHI TapamMeTpH.

11. TloepxHi apyroro nopsaky. [IoHATTs moBepxHi Apyroro nopsiaky. OCHOBHI MOBEPXHI, KAHOHIYHE
PIBHSIHHS Ta BUTJIA.

Yacmuna 2.

1.  3apaui, 1m0 NPUBOJATH IO MOHATTS MOXigHOI. O3HAYEHHS MOX1AHOT, FEOMETPUYHUH Ta (i3UIHUN
3MICT.

2.  IlpaBuna nudepeHmitoBanHs.

3.  Tloximna HesBHO 3anaHoi ¢yHKii. Jlorapudmiune inTerpyBanus. [ToxiqHa mapaMeTpuvHO 3a1aHOT

byHKIIII.



o

Hudepenuian Gynkuii. O3HaYeHHS, BIaCTUBOCTI, 3aCTOCYBaHHS.

[ToxinHi Ta qudepeHIiany BUIUX TopsaKiB. pyra nmoxigHa napaMeTpu4Ho 3a1aHoi QyHKIII.
OcHoBHI TeopeMu nudepeHiaIbHOro YuciaeHs GyHkuii onHiel 3MiHHOT ( Teopemu Depma, Pors,
Jlarpansxa, Kori).

3actocyBanns noxigHoi. [IpaBuio Jlomitars.

®opmyu Teittopa i MaknapeHna.

3acTocyBaHHS MOX1THOT 10 AOCTiHKEHHS (DYHKIII. YMOBH CTaJIOCTI TAa MOHOTOHHOCTI, TPOMIKKH
3pOCTaHHS CIaJaHHs, eKCTpeMyMH (yHKIIIT (HE0O0X1IH1 Ta 1ocTaTHI YMOBH). OMyKJIICTh, yTHYTICTh
rpadika QyHKIIIi, TOYKH IeperuHy (HEOOX1aH1 Ta TOCTaTHI YMOBH). ACUMIITOTH J0 Tpadika
¢ynkii. Haitbinpire Ta HaiiMeHIe 3Ha4eHHs QYyHKIIIT Ha BIIPi3KY.

JoxaTok 2.

baszosi meopemulmi NUMAaHHA, WO 6UHOCAMbCA HA 3AXUCN iHOMGiayaﬂbHOZO cemecmpoeoco 3A60AHHS.

Yacmuna 1. Jlinitina ancedpa.

1.

w

© N G

10.
11.
12.

13.

14.

15.

16.
17.

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

JlaiiTe 03Ha4eHHs1 BU3HAUYHUKA JAPYTOro Ta TPETHOro MOPAAKY. SIK 00UMCIIOIOTHCS BUSHAYHUKH
JPYyroro Ta TPETbOro MOpsaKy?

CdopmymroiiTe BIaCTUBOCTI BU3HAYHUKIB.

JaiiTe 03HaYeHHsI BU3HAYHUKA N — ro Hopsiaky. Ha vomy 6a3yeTbes 00UnCIeHHS BUBHAYHUKA 11 —
ro nopsaKy?

[I{o Ha3uBaeThCs MaTpuIero? Ik BU3HAYAETHCS pO3MIp MATPHUIL?

[Io Take «eneMeHT MaTpulli»? SIk BU3HAYAETHCS MiCIIC TIEBHOTO €JIEMEHTa MATPHILi?

SIKi MaTpuIl Ha3UBAIOTHCS PIBHUMH?

SIKy MaTpUII0 Ha3UBAIOTh CX114aCTO0, TPAIELIEBUIHOIO, BEPXHBOIO (HUKHBOIO) TPUKYTHOIO?
Jatu o3HaueHHs kBaapaTHoi MaTpulli. lI{o Ha3uBa€eThCs TONIOBHOO (JOMOMIXHOIO) J11arOHAJLITIO
MaTpHILi?

Jlatu o3HaYeHHs JlaroHanbHOT MATPHUILLL.

SIka MaTpuLg HA3UBAETHCS HYJIbOBOO, OJIMHUYHOIO?

1o Take BEKTOP-ps10K ( BEKTOP-CTOBIEIb)?

I{o nasuBaroTh «MiHOpOM M;; MaTpuIi»? [1lo Ha3UBaKOTH «aNreOpaiyHUM JIOTIOBHEHHAM JI0
€TIEMENTY @;;»? KUH MK HUMH 3B’ SI30K?

Ska MaTpulgd Ha3UBAETHCSA CYMOIO ABOX MaTpullb? CHopMytoiTe BIaCTUBOCTI 10/1aBaHHS
MaTpHIIb.

[Ilo o3Hauae MOMHOKUTHU MaTpUIto Ha ckansp? ChopmynroiiTe BIaCTUBOCTI MHOXKEHHS MaTpPHUIIl Ha
YHCIIO.

SIka MaTpHIs HA3UBAETHCS TOOYTKOM JABOX MATPHUIlh. 32 SKUM IPABHJIOM 3HAXOJUTHCS €IIEMEHT
MaTpHulli, 110 € JOOYTKOM JIBOX MaTpHIlb?

SIKy MaTpUIIO Ha3UBaIOTh TPaHCIIOHOBaHOO? HaBecTu mpukiiaa TpaHCIIOHYBAHHS MaTPHIIi.
Slka MaTpuis Ha3uBaeTbest ooepHeHo0? ChopMmyItoiiTe TeopeMy Mpo iICHYBaHHS 00epHEHOT
MAaTpHIIi.

Sk 3 HaiiTu 0OepHEeHy MaTpHIi0? SIK epeBipUTH, 1110 MAaTPHULS € 0OEPHEHOIO 10 3aJaH01 MaTpHIi?
[ITo Ha3uBaeThcsa paHroM Marpuii? MeTonn 3HaXOKEHHS PAHTy MaTpHIIi.

Jlatu o3HaYeHHs CUCTEeMHU JiHIHHUX anreOpaidnux piBHAHB(CJIAP).

3anucatu CJIAP B anrebpaiuniii Ta MaTpuuHiil popmax. Onucaru ii CKIa0BI.

Sxa CJIAP Ha3uBaeThCst OJHOPIAHOO (HEOTHOPITHOK)?

[ITo Ha3uBaeTbCs «po3B’si3kom» CJIAP?

Ski CJIAP Ha3uBaroThCsl CYMICHUMH (HECYMICHUMHU)?

SAxi CJIAP Ha3zuBalOThCs BU3HAUEHUMHU (HEBU3HAYEHUMH)?

VY yomy nonsirae MmaTpuaHuii MeTo1 po3B’a3aHHs CJIAP? fki cuctemu MOXHA HUM PO3B’s13aTU?
BkaxiTh HEIOJIIKH METOIA.



27. Sxi CJIAP moxHa po3B’si3atu MeTogoM Kpamepa? Y yomy nosnsirae meii meroa?
28. Y yomy nomsrae meron I'aycca? SIki CJIAP mokHa po3B’s3aTu IIUM METOAOM?
29. Cdopmymoiite Teopemy Kponekepa-Kamnemi.

Yacmuna 2. Bexkmopha aneeopa.

1.  [latu o3HayeHHs BEKTOpA.

2.  SIk MOXxHa 3a1aTH BEKTOp?

3. o Take Moy BekTopa?

4. Sk 3HalTH MOJyJIb BEKTOPA, SKILO BEKTOP 337JaHO KOOpAUHATaMU?

5. SIkuil BEKTOp Ha3UBAETHCS HYIbOBUM?

6.  SIki BekTOpa Ha3MBaIOTHCS BUIBHUMHM, PIBHUMH, IPOTHUIIEKHUMH, KOJIHEAPHUMHU, KOMILIAHAPHUMU?

7. SIki nii Hax BEKTOpaMu Ha3UBAIOTHCS JIIHIHHUMUA?

8. Sk 3HaliTH cymy JIBOX BEKTOPiB?

9. Sk 3maliTu 10OyTOK BEKTOpa HA YUCIIO?

10. BmactuBOCTI JIIHIMHKX OMEpallii HaJl BEKTOPAMH.

11. Illo Ha3uBaeThCs MPOEKIIIE€ BEKTOpA HA HAIIPSMOK (Ha BEKTOP)?

12. Sk 3HaiTH MpPOEKIIit0 BEKTOpa Ha HAITPSAMOK?

13. o Ha3uBarOTh KyTOM MiX BEKTOpaMu?

14. BnactuBOCTI MpOEKIIii BEKTOPa Ha HAMPSMOK.

15. IIlo Take opT BekTOpa?

16. o Take HANPsIMHI KOCHHYCH?

17.  SIxi BeKTOpH HA3WBAIOTHCS JIHINHO HE3aJIS)KHUMH (JIIHIKHO 3aJIeKHUMH)?

18. Jlatu o3HadeHHs 0a3uCy Ha IUIOIIHMHI Ta B TIPOCTOPI.

19. Teopemu npo JiHINHY 3aJI€KHICTH BEKTOPIB.

20. ®opmyna ais 3HAXOHKCHHSI KOOPIMHAT CEPEIMHHU BiJIpi3Ka.

21. O3HaueHHS CKaSIPHOTO JOOYTKY JBOX BEKTOPIB.

22. T'eoMeTpU4HHUH 3MICT CKaJISIPHOTO JOOYTKY IBOX BEKTOPIB.

23. Di3UyHMIA 3MICT CKAJIIPHOTO TOOYTKY JIBOX BEKTOPIB.

24. YMOBa NepreHAnKYJISIPHOCTI IBOX BEKTOPIB.

25. BmacTHBOCTI CKaJISIPHOTO TOOYTKY JBOX BEKTOPIB.

26. Sk 3HAWTH CKANAPHUIA JOOYTOK TBOX BEKTOPIB, SKIIO BEKTOPH 33/1aHO KOOPAWHATAMM?

27.  SIk 3HAWTH KOCHHYC KyTa MK BEKTOpaMH.

28. (O3HaueHHs BEKTOPHOTrO JOOYTKY JIBOX BEKTOPIB.

29. T'eoMeTpu4HHUIt 3MICT BEKTOPHOT'O JOOYTKY JIBOX BEKTOPIB.

30. ®i3uuHUil 3MiCT BEKTOPHOTO 100yTKY ABOX BEKTOPIB.

31. BnacTuBOCTI BEKTOPHOIO 100YTKY ABOX BEKTOPIB.

32. 'YMoBa KOJIiHEapHOi ABOX BEKTOPIB.

33. Sk 3HalTH BEeKTOpHUI T00YTOK, SIKIIO BEKTOPHU 33aHO KOOPAMHATAMH?

34. O3HaueHHs MILIAHOTO JOOYTKY TPhOX BEKTOPIB.

35. T'eomeTpuuHuUit 3MICT MIIIAHOTO T00YTKY.

36. YMoBa KOMIUIAHApPHOCTI TPbOX BEKTOPIB.

37. Sk 3HaWTH MilIaHUH JOOYTOK, SIKIIO BEKTOPH 3a/IaHO KOOPIMHATAMHU?

Yacmuna 3. Ananimuuna ceomempis.

1.  Io po3yMitoTh MiJ PiBHAHHSAM JIiHiT Ha IUIOIIKHI?

2. CdopmymoBaTi TeopeMy PO PIBHIHHA IPAMOI Ha TUIOLIUHI.

3. SIke piBHSHHS Ha3UBA€THCS 3aralbHUM PIBHAHHAM NpsaMoi? [1osSCHUTH, 1110 03HAYAIOTh MapaMeTpu
PIBHSHHSL.

4.  SIke piBHSHHS Ha3UBAETHCS KAHOHIYHUM PIBHAHHAM NpsAMoi? TToscHUTH, 1110 03HAYAIOTh TapaMeTpH
PIBHSHHSL.

5.  Hamucatu piBHSHHA OPSMOi, III0 TPOXOIUTH Yepe3 B TOUKH.



10.

11.

12.

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.

SIke piBHSHHS NPSAMOi Ha3UBaeThCs MapameTpuyHuM? [1oscHUTH, 1110 03HAYAIOTh TapaMeTPH
PIBHSHHSL.

SIke piBHSHHS NPSAMOi HA3UBAETHCS PIBHAHHAM 3 KyTOBUM Koedirientom? TlosicHuTH, 1110
03HAYaIOTh MapaMeTPHU PiBHSHHS.

SIke piBHSHHS Ha3UBA€THCSI HOpMAILHUM? [10SICHUTH, 1II0 03HAYAIOTH MTAPAMETPU PiBHSIHHS.
BinxuneHHs TOYKH B IPAMOI, BIICTaHb BiJl TOUYKU A0 MPsAMOi. 3B'I30K Mi’K HUMHU Ta METOAU
3HAXOKEHHS.

KyT MiXx npssMUMH, YMOBH MEPIIEHAUKYIISIPHOCT] Ta MapaJIeIbHOCTI IS IPSAMUX 3aJJaHUX
3arajibHUMH PiBHSHHSIMHU.

KyT MiX npsSsMUMH, YMOBH MEPIIEHAUKYISIPHOCTI Ta HApaeIbHOCTI U MPSIMUX 3aJaHIX
HOPMaJIbHUMHM PIBHSHHSAMHU.

KyT Mk npssMUMH, YMOBH NEPIIEHAUKYIISIPHOCTI Ta MapaJIeNbHOCTI I IPAMUX 3aJJaHUX
PIBHSHHSIMH 3 KyTOBHM KOE(IIIEHTOM.

[I{o po3yMirOTh 1] TOHSTTSIM MOBEPXHi?

CdopmynroBatu TeopeMy Ipo PiBHSAHHS IUIOIIMHY.

SIke piBHSIHHS Ha3UBA€THCS 3araJIbHUM PiBHAHHAM IU1omMHU? [TosicHUTH, 1110 03HAYAIOTh
napamMeTpH piBHSHHS.

SIke piBHSIHHS Ha3UBA€THCS PIBHAHHSM IUIOIIMHY Y Bipi3kax? [osicHUTH, 1110 03HA4YaI0Th
napamMeTpH piBHSHHS.

SIK 3HAMTH PIBHSAHHSA IUIOLMHM, 1110 IPOXOJUTH Yepe3 3 TOUKHU?

SIke piBHSHHS HAa3UBAETHCS HOPMAJILHUM PiBHSAHHSM IUI0IIMHU? [0sICHUTH, 1110 03HAYAIOTh
napamMeTpH piBHSHHS.

BinxuneHHs TOYKH Bij IUIOMIMHY, BiJICTAaHb BiJl TOUYKH J0 TUIOIIMHH. 3B'SI30K MiXK HUMH Ta METO/IU
3HAXOKEHHS.

[Ilo Ha3UBAETHCSI KyTOM MiXK JBOMA IIomuHamMu? Sk 3HaWTH?

[I{o po3yMitOTh MiJI JIIHIEO B IPOCTOPi?
SIke piBHSIHHS Ha3MBAETHCS 3aralIbHUM PiBHSHHAM MpsiMoi y ipoctopi? TlosicHUTH, 1110 03HAYAIOTH
napamMeTpH piBHSHHS.
Ske piBHSHHS HA3UBAETHCSI KAHOHIYHUM PIBHSHHSM IpsiMoi y nipocTopi? [loscHuTH, 1110 03Ha4a0Th
napaMeTpy piBHSHHSL.

Hanmcaryu piBHSHHS MPSAMOI, 1110 TPOXOAUTH Yepe3 JIBI TOUKH.
SIke piBHSAHHS NPsAMOi Ha3UBaeThCs MapameTpuyHuM? [1oscHUTH, 1110 03HAYaIOTh TapaMeTpH
PIBHSIHHS.

Sk mepeiTu Bi 3arajibHOrO PiBHAHHS NPSAMOI Y POCTOPi 10 KAHOHIYHOT0?
SIKi yMOBM MarOTh BUKOHYBATHUCH, 11100 MpsAMi OyJin napaienbHi, HepneHIuKyIsapHi?
SIKi yMOBM MarOTh BUKOHYBATHUCS, 100 MPsAMi MEPETUHAINCS.
SIKi yMOBM MarOTh BUKOHYBATHCS 11100 IpsMa 1 MIIOUIMHA OyJIM NepHeH UKy IApHi?
SIKi yMOBM MarOTh BUKOHYBATHCS 11100 IpsMa 1 MJIOUIMHA OyiM napaneibHi?
SIKi yMOBM MalOTh BUKOHYBATHCS 11100 MpsiMa Halle)kaja IUIOMIKHI?
SIK 3HAMTH KyT MIX NPSIMOIO Ta IJIOIIMHOIO0?

[ITo Ha3MBaIOTh KPUBOIO 2-TO MOPAIKY, SKUN 3aralbHUNA BUTIISAA 11 pIBHAHHS?

O3naueHHs Koja. Buay piBHSIHb.

Oznauenns eninca. Kanoniune piBHsSHHS. OCHOBHI XapaKTepUCTHKU.

Oznauenns rinepoonu. Kanoniune piBHAHHSA. OCHOBHI XapaKTEPUCTHKH.

Oznauenns napabonu. Kanoniune piBHIHHA. OCHOBHI XapaKTepUCTUKU.

Yacmuna 4. Enemenmu meopii epanuyp.

1.

2.
3.
4

Ilo Take MmHOXkMHA? CrioOCOOHM 3aBIaHHS MHOXHHH.

Slka MHOKMHA Ha3UBAETHCS TUCKPETHOIO, 3UMCICHHOIO, HEMEPEPBHOO?

Slka MHO)KMHA Ha3WMBAETHCS YUCIIOBOIO IMOCTIOBHICTIO?

Ska mocnioBHICTh Ha3UBa€ThCs oOMexeHor? 1o Take BepxHs (HUXKHS) MeKa MOCIIT0BHOCTI?
[I{o Take TouHa BepXHA (HIKHS) Mexa?
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12.
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.

0.

SIki mocIIiI0BHOCTI HA3UBAIOTHCS MOHOTOHHUMMU ?

[ITo Take rpaHUIlT TTOCITITOBHOCTI?

SIka mociIiqOBHICTS HA3UBACTHCS HECKIHUEHHO MAJIOIO?

Jlemu ipo HECKIHYEHHO MaJIi TTOCIIiIOBHOCTI.

OCHOBHI BJIACTUBOCTI 3015KHUX MOCTIIOBHOCTEH.

Slka mocaigoBHICTh HA3MBAETHCS HyHAAMEHTAIBHOKO?

o Take QyHKIIisI, 00JIaCTh BUZHAYCHHS, 00J1aCTh 3HAYEHb, APTYMEHT, 3HAYCHHS (DYHKIIi?
Cnoco6u 3aBnaHHs PYyHKITIT.

Slka QyHKIIIS Ha3UBAETHCS MTAPHOIO, HEMAPHO0, 3arajbHOro BUrIAAY? BiactuBocti rpadikis
NapHUX Ta HeNapHUX (QYHKIIN.

Ska pynkiis HazuBaeTses nepiogununoro? 1o take nmepiox GpyHkIii?

SIka QyHKIisS HA3UBAETHCS OOMEKEHOIO?

Ski GyHKI1IT HA3UBAIOTHCSI MOHOTOHHUMU?

[{o Take rpaHMYHA TOYKA MHOKUHU?

O3znauenns rpanuiti Gynkmii 3a ['eitne. O3naueHHs rpanuii ¢yHkIii 3a Kori.

[Ilo Take OAHOCTOPOHHI IPaHMUIII?

O3HaveHHS TPaHUIll Ha HECKIHYCHHOCTI.

Teopema mpo iCHyBaHHS TPAHHULIL.

CdopmymroiiTe OCHOBHI TEOPEMH PO TPAHUIIL.

SIxa QyHKIis HA3UBAE€THCS HECKIHYCHHO MAJIOI0 TIPU X — X7

CdopmyroBatu 1leMH PO HECKIHUEHHO Malli (PYHKIII.

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

SIxa QyHKIlisS HA3UBAETHCS HECKIHUCHHO BEITUKOIO MPH X — X7

CdopmymioBatd TeopeMmy MpO 3B'SA30K MK HECKIHUEHHO MaJlMMH Ta HECKIHUEHHO BEITMKUMU
GyHKIIIMH.

CdopmymroBatu TeopemMu mpo apudMeTHUHIN oneparlii Ha/l TPaHUISIMHU.

SIKi iICHYIOTh HEBU3HAYCHOCTI TP OOYHCIICHH] TPAHUIIb?

Ski TmepeTBOpPEHHsI 3aCTOCOBYIOTHCS [UIsl PO3KPUTTS HEBU3HAUYEHOCTEW, IO TMOPOKYIOThCS
BiJTHOIIICHHSIM MHOTOYWICHIB, IPOOOBO-paiOHATBHO0 (DyHKIIIEI0?

[lepiia uygoBa rpaHulls Ta HACTIAKY 3 Hel.

Jpyra gyoBa rpaHUIIs Ta HACTIIKA 3 HEl.

VY yoMmy nossirae mopiBHAHHS HECKIHYEHHO MaJMX?

Sk 3HANTH NOPAAOK HECKIHYEHHO Majoi (PYHKIIIT BITHOCHO 1HIIOI HECKIHYEHHO Majioi GYHKIIT TpH
X = xy?

OnuniiTh 3aCTOCYBaHHSI €KBIBaJIEHTHUX HECKIHYEHHO MalIuX (YHKIIH 10 OOYMCIIEHHS IPaHuULlb.
Has3BiTh OCHOBHI €KBIBaJIEHTHO MaJli (DYHKIIIi.

O3HaueHHs HenepepBHOi (QYHKIIT B TOYILI.

CdopmymroBatu Kputepiil HemepepBHOCTI (DYHKIIT «MOBOIO TI'paHMIIb», «MOBOI OJHOCTOPOHHIX
TpaHUIIb», KMOBOIO TIPUPOCTIBY», KMOBOIOJ, £».

Ha3BiTh apudmMeTnyHi BIaCTUBOCTI HEMEPEPBHUX (DYHKIIIH.

Slka TouKa Ha3MBAETHCS TOUKOIO PO3PUBY (PYHKITII.

JlaiiTe o3Ha4eHHs YCYBHOTO PO3PUBY (QYHKIIII.

[aiite o3HaueHHs po3puBy [ poxy.

[aiite o3HaueHHs po3pusy 1l pony.

CdopmymtoriTe TEOpEMH MPO BIACTHBOCTI HEMIEPEPBHUX (DYHKIIIH.

SIka QyHKIisS HA3UBAETHCS HETIEPEPBHOIO HA BIPI3KY?

CdopmymroiiTe TeOpeMH PO BIACTUBOCTI (YHKIIIH HEMEpEPBHUX Ha BIAPI3KY.

Yacmuna 5. JJugpepenyianvue yucnenus hyHxyii 0OHici 3MIHHOI.

ocoaMrdwhE

[ITo Ha3mBaeTHCS MOXITHOO (PYHKIIT B TOYIII?

SIka QyHKIisS HA3UBAETHCS TU(EPEHIIIHOBAHOIO B TOYII?

Skuit icHy€ 3B 430K MK HENIEPEPBHICTIO 1 AUPEPEHIIHOBAHICTIO (PYHKIIIT B TOYILI1?
SIkuit reoMeTpUYHUN 3MICT MOX1HOT B TOYII?

Axuit ¢p13uuHUN 3MICT TOX1AHOT B TOYII?

Ha3gite npaBuia qudepenniroBanns GyHKUIN (MTOXigHa CyMH, T00yTKY, YaCTKH)?
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OnunriTe NOPSIOK AUQEepPEHITIFOBAaHHS CKIATHOT (QYHKITI.

HaBenitTh TaOIUITIO MOX1THIX OCHOBHUX €IEMEHTAPHUX (YHKIIIH.

SIki ¢yHKUIT HA3UBAIOTHCSI HEIBHUMH 1 SIK BOHM M (DEepPEeHIIII0I0ThCs?

[{o Take morapudmiune qudepeHIiFoBaHHS 1 KOJM BOHO BUKOPHUCTOBYETHCS?

SIki GyHKUIT HA3UBAIOTHCS TAPAMETPUYHUMH 1 IK BOHU TU(DEPEHIIIOI0THCS?

[To nasuBaroTh qudepenmiagom GyHKIii B TOUIL?

Sxuii reoMeTpuIHU 3MICT nTudepeHIiany?

BnactuBocti nudepenuiany(moxigHa cymu, 100yTKy, 4aCTKH)?

[ITo o3Hauae iHBapiaHTHICTH qudepeHIiany?

Sk 0OuuCIIOEThCS HAOIMKEHE 3HaUYeHHS (DYHKITIT B TOYIIi?

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

MexaHi4HUN 3MiCT TIOXITHOT 2-TO MOPSIIIKY.

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

CdopmyoBati OCHOBHI TeOpeMu Jn(EepeHIiaTbHOTO YUCICHHS 1 JaTH T€OMETPUIHY
IHTepIpeTaIliio.

CdopmymroBaru 1-me ta 2-re npaBuia Jlomirans. Sk po3KprBarOTHCS HEBU3HAYCHOCTI 1HIIIMX THITIB
3 BUKOPHCTaHHAM TipaBuiI Jlomitamnsa?

SIki GyHKIIi HA3UBAIOTHCSI MOHOTOHHUMH, CTPOTO MOHOTOHHHMHU, 3POCTalOUYMMH, CIIaTHUMH, HE
3pOCTalOUMMH, HE CHIAAHUMU?

SIKi TOYKHM HAa3MBAIOTHCS JIOKATbHUMH €KCTPEMyMaMu?

Ski HeoOXiAHi 1 JOCTaTHI YMOBU eKCTpeMyMy (pyHKIii?

Hagenite cxemy gocmikeHHsT GYHKIIT HAa IPOMIXKKH 3pOCTAaHHS, CTIaAaHHS Ta EKCTPEMYMHU.
Konu rpadik ¢pyHKIIIT HA3UBAETHCS OMYKIUM (YTHYTUM)?

SIKy TOYKY Ha3MBalOTh TOUYKOIO MIEPErHHY?

Ski ymoBH onykJIOCTi (YyTHYTOCTI) rpadika GyHKIi?

Hagenite cxemy gocmipkeHHs GYHKIIT HA IPOMIXKH OMYKJIOCTI, YTHYTOCTI Ta 3HAXO/KEHHS TOYOK
MEPETUHY.

SIxi HeoOXiaHi 1 JOCTaTHI YMOBH iCHYBaHHS TOUYOK IeperuHy?

o Take acummnrToTa rpadika GyHKIii?

Ski iICHYIOTh aCHMIITOTH 10 Tpadika GyHKIT?

HaBeniTh 3aranpHy cxemy JOCTiIKEeHHS (QYHKIIII.

JopaTok 3.

Ilepenix mem, AKi 6UHOCAMbCA HA €K3AMEH.
e BusHayHMKU Ta iX 3acTOCyBaHHA. Dopmyin
e Kpamepa 3HaXOMKEHHsI PO3B’A3KIB CHCTEM JIIHIHUX anreOpaidyHuX PiBHSIHb.
e Marpuui: Iii Ha MaTPULIIMU, paHT MaTpHIll, oOepHeHa MaTpulld. MaTpu4Hi piBHSIHHS.
MaTtpuyHuil METO/ 3HaXO/IXKEHHS PO3B’A3KIB CUCTEM JIIHINHUX anreOpaiuHuX piBHAHb. MeTos
I"ayca 3Hax0KeHHsI pO3B’A3KIB CHCTEM JIIHIHHUX anreOpaidHuX piBHSAHb.
Enementu BekTopHOI anreOpu: 1iil HaJ BEKTOpaMHu.

[Ipsima niHiA HA TUIOIIMHIL
PiBHsHHS muionHU. PiBHSAHHS MpsiMOT B mpocTopi. 3a/1adi Ha NpsAMY 1 IUIOLIMHY B IIPOCTOPI.
Kpusi npyroro nopsiaky: koo, napadoia, einirc, rinepoona.

I'panuui ynciaoBoi nocnigoBHOCTI. ['panuti GpyHkiii. OGUKCIeHHS TPaHULb 13 3aCTOCYBAHHAM
['1 Il wynoBux rpaHuiib.

e [lopiBHsHHA HecKiHUeHHO ManuXx (yHkIii. [Topsmok manocti. EkBiBaleHTHI HECKIHUEHHO
MaJti.

e HenepepsHicTh QpyHKLiH. Knacudikaiiist TOuok po3puBy.

® JludepeHiiroBaHHS SIBHO, HESIBHO Ta IMapaMeTpUYHO 3aaannX Gyukmii. Judepenmian ta
HOro 3aCTOCYBaHHs.

e [loximgHi Ta AU EpeHITIAA BUIIUX TOPSJIKIB.
e JlocaimkenHs GyHKIIT 3a JonoMororo noxinHoi. [lodyaosa rpadikiB GpyHKIIII.
® OOuucleHHs rpaHUllb 3a JOIIOMOTI'0I0 MpaBuiIo Jlomitans.
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Jonarox 4.
Teopemuuni numarHs, Wo BUHOCAMbCA HA eK3AMEH.

Busnaunuku, o3HaueHHs Ta BIACTUBOCTI. [IOHATTS BU3HAUHUKIB BUIIMX MOPSIKIB.

Martpuili, OCHOBHI O3Ha4yeHHs, Aii Hax MaTpuigMu. [loHsATTs oOepHeHoi Martpuii. Teopema
icHyBaHHs 00epHEeHO1 MaTpulli. Panr marpuii

MaTpu4Hi piBHSHHS.

Cucremu niHIdHMX anreOpaiunux piBHAHb. OCHOBHI MOHATTA. Metoau po3’sizanHs CJIAP:
MaTpu4HUi Meton, meton Kpamepa, Meron IMayca. Jlocnimkennss CJIAP 3a mormomororo TeopeMu
Kponekepa — Kanei.

Bexropu. OcHoBHi noHstTs. JIiHiiiHI 1ii Hag BekTopamu. [Ipoekiis BekTopa Ha HanpsiMoK. Po3kiaz
BeKkTOpa 3a 06asucom. [lieHHs BiApi3Ky B 3a1aHOMY BigHOIIeHHI. CKaISIpHUNA T0OYTOK, O3HAYEHHS
Ta BIACTUBOCTI. BekTopHUi 100yTOK, O3HAYCHHS Ta BIACTUBOCTI. Mimranuii 100yTOK, O3HAUCHHS
Ta BJIACTUBOCTI.

PiBusHHS mpsMoi Ha mionmHi. Bugu piBHAHB HpsAMOi HA IUIOMIMHI. YMOBH MHapaieiabHOCTI,
MEePIEHANKYIISIPHOCTI MPAMUX Ha TuiomuHi. Kyt Mk npsmumu. Bigctans Bii TOYKH 0 MPSMOI.
BigxuieHHs TOYKH BiJ IPSIMO.

[TnomuHa sSIK MOBEpXHS MEPLIOro HopsiAKy. Buau piBHSAHB IUIOmMHU. BiacTaHp BiJl TOYKH 10
TUTONTMHK. BiIXWICHHS TOYKH BiJl TUIOMMHA. KyT MiK TUTOIITTHAMH.

IIpsma y npoctopi. Bunu piBHsiHb mpsimoi y mpoctopi. Kyt mik nBoma npsmumu. Bzaemo
pO3TanIyBaHHs MPSMHUX Y TPOCTOPI.

B3aeMHe po3ranryBaHHs NPsMOi Ta IUIOIIKUHY.

Kpusi npyroro nopsaky (koio, emirce, rinep6oia, napadona). O3nauenns. KaHoHIYHE piBHSIHHS.
OcCHOBHI TapamMeTpH.

[ToBepxHi apyroro mopsaky. [loHsATTs moBepxHi Apyroro nmopsaxy. OCHOBHI OBEpPXHi, KAHOHIYHE
PIBHSHHS Ta BUIJIAL.

IMocnimoBHicTe.  BiactmBocTi  30DKHMX — MMOCHIZOBHOCTEH. MOHOTOHHI  ITOCJIIOBHOCTI.
dyHIaMeHTallbHI OCHiqoBHOCTI, KpuTepid Komri. Heckinuenno mani mocnigoBHOCTI. Jlemu mpo
HECKIHYEHHO MaJli TIOCIiIOBHOCTI

OyHK1i1, ocHOBHI MOHATTS. ['panuns gyukuii B Tounti. OnHOCTOpOHHI rpanuii. ['panuii QyHKIil
Ha HeckiH4eHHOCTI. HeckiHueHnHa rpanuis. OCHOBHI TEOPEMH PO IPAHULIIO (PYHKIIIT.
HeckiHueHHO MaJti Ta HECKIHYEHHO BesuKi pyHKI1T. OCHOBHI JIEeMHU PO HECKIHUEHHO MaJli (PYHKII].
3B’s130k Mixk HM® ta HBO®.

Apudmernuni aii Hax rpaHuusMu. Ilepiia yynoBa rpaHuIs Ta Hacuiaku 3 Hei. Jlpyra uynoa
IpaHULS Ta HACIIJKHU 3 Hel.

[TopiBusaast HM®. ExBiBanentHi HMO®.

Henepepshicts ¢yHkuii B Touni. Kinacudikaris To4ok po3pHuBy.

3anaui, 0 IPUBOAATH J0 MOHATTS MOX1AHO1. O3HaYeHHs MOX1/IHOI, TEOMETPUYHUM Ta (i3UIHUI
3MICT.

[TpaBuia nudepenuitoBaHHs. (01HE Ha BUOIp 3 JOBEJCHHSIM).

[ToxigHa HesiBHO 3aaHoi pyHKuii. Jlorapudmiune iHTerpyBanss. [loxigHa nmapameTpuaHo
3aaHol PYHKITII.

Judepenuian ¢pyskiii. O3HaueHHs, BIaCTUBOCTI, 3aCTOCYBAHHS.

[ToxinHi Ta qudepeHIiany BULMX TOpsAKiB. pyra nmoxijgHa napaMeTpu4Ho 3a1aHoi QyHKIII.
OcHoBHI TeopeMu Tu(epeHIialbHOro YicaeHHs GyHKuii oaHiel 3MiHHOT ( Teopemu depma,
Ponns, Jlarpanxka, Ko (ogHa 3 TOBEACHHSIM)).

3acrocyBanHa noxiaHoi. [Ipasuio Jlomitans.

®opmynu Teitnopa 1 Maknapena.

3acTocyBaHHsI MOX1HOT 10 AOCTIHKeHHS QyHKIIII. YMOBH CTaI0CTI TA MOHOTOHHOCTI, TPOMIKKH
3pOCTaHHA CHaJaHHs, eKCTpeMyMu QYyHKIIT (He0OXiH1 Ta 10cTaTHI yMOBH). ONyKJIICTh,
YTHYTICTH rpadika GyHKIT, TOUYKU eperuHy (HeoOX1aH1 Ta JOCTaTHI YMOBHU). ACUMIITOTH JI0

rpadika ¢pynkuii. HaifOinpe Ta HaliMeHIIe 3HaueHHS QYHKIIT Ha BIIPI3KY.
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