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MpaKTUYHi 3aHATTA:

BUKANaAadiB

Po3mileHHA Kypcy Ha maTdopmi « CIKOPCHKUN» (KOA JOCTYITY A0 KypCy HaJa€ThCs Ha

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 CIIELiali30BaHi 3a/1aui Ta MPaKTUYHI IPpoOaeMu npodeciiHoi JisNIbHOCTI,
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 10 — 3naTHiCTh BUMTHCS 1 BOJIOAITH CyYaCHUMH 3HAHHSAMHU.

CK 03 — 31aTHiCTh 1O BUKOPUCTAHHS TEOPild, MPUHIIUIIIB, METOIIB 1 TIOHATh PYHAAMEHTATBFHUX 1
3arajlbHUX HayK i IpodeciiHol JisIbHOCTI.

IIporpamHi pe3yJibTaTH HABYAHHSA
ITPH 03 — BigmykyBaTu HE0OXifHYy iH(pOpMaLi0 B HAyKOBiM Ta JOBIAKOBIN JiTepaTypi, 0a3zax JaHUX,
[HTEepHeT Ta IHMHKX JHKepenax.



IIPH 07 — 3acrtocoByBaTHM METOAM MAaTeMaTHKH, (i3WKH, XiMii, 3aralbHOIH)XEHEPHUX HayK JIs
PO3B’sI3aHHS CKJIQJIHUX CIEIiai30BaHUX 3a/1a4 TIPHUIITBA, PO3YMITH HAYKOBI1 IPUHITUIIN 1 TEOPIi, HAa IKUX
0a3yl0ThCs BIAMOBIAHI METOAM, OOJIACTI X 3aCTOCYBaHHS Ta OOMEKEHHS.

2. MpepekBi3nTn Ta NOCTPEKBI3IUTU AUCUUNIHKU (MicLe B CTPYKTYPHO-/NIOTiIYHIN CXeMi HaBYaHHSA 33
BigNoBigHOI0 OCBITHLOIO NPOrPamolo)

Jucnumnina “Buma matemaTtrka” BUKJIQIa€ThCs B MEPIIOMY CEMECTpi Ha 0a3i MOBHOI cepeaHbOT
abo cepenHboi MpodeciitHOT OCBITH.
MeTta BUBYEHHS AUCLUILUIIHM — 3aCBOEHHS CTyACHTaMU 0a30BUX MAaTEeMAaTUYHUX 3HaHb, OTPUMAHHSI
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 MmaTemMaTuka» - BigBoauThes 5 kpeauTis (150 roaun).
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 niHiHHUX anreOpaiuHUX PIBHSHb.

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.

Po3nin 3. Beryn 10 MaTeMaTHYHOT0 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. ExkBiBaieHTHI HECKIHUEHHO MaJli (PyHKIIII.
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. Hy6oBuk B.II. Buma maremaruka: HaBu. noci6. / Jly6osux B.IL., FOpuxk L.I. — K.: A.C.K,, 2005. —
648 c.

2. Buma wmarematuka. Yactuna 1. JliniliHa, BekTOopHa aiureOpa Ta aHaJiTUYHA TE€OMETPisl.
Hudepenniansue uncienns. Kypc nekuiii [Enextponnuii pecypc] : HaB4. moci0. as 3100yBaviB
cryneHs OakamaBpa 3a cneu. 186 «BupmaBHuurBo Ta momirpadis», 133 «['amysese
ManmmmHoOyayBanHs» / KIII im. Irops Cikopeskoro ; yknaa.: O. 1. Kynumk-JluBynscbka, T. B.
AsneeBa. —Enextpon. Texct. aai (1 daiin: 5,41 Moaiit). — Kuis : KI1I im. Iropst Cikopcebkoro, 2025.
—269 c.
https://ela.kpi.ua/handle/123456789/72218

3. Buma wmaremaruka. JludepenmianeHe uwcneHHs GyHKmid onHiel 3miHHOI. [IpakTHKym
[Enextponnmii pecypc] : HapuanbHuii mnociOHMK [uis 3100yBadiB CTymeHs OakanaBpa
/ H.JI. Ienucenko, T. O. €ppromina, B. B. Morunsoa. — Enextponni TexctoBi nasi (1 daitn: 2,92
Moaiit). — Kuis : KIII im. Iropst Cikopcbkoro, 2022. — 159 c.
https://ela.kpi.ua/handle/123456789/50361

4. Bwuma maremaruka. @yHkitii 0aratbox 3miHHUX. [Ipaktukywm [Enektponnuii pecypc| : HaBd.
noci6. g 3100yBayiB cTynens Oakanaspa cren. 141 EnekrpoeHepreruka, e1eKTpOTEXHIKa Ta



https://ela.kpi.ua/handle/123456789/72218
https://ela.kpi.ua/handle/123456789/50361

10.

11.

12.

enexktpomexanika / KIII im. Irops Cikopcebkoro ; yknaa.: H. JI. Jlenucenko, B. B. MorunsoBa. —
Enextpon. tekcr. aani (1 daiin). — Kuis : KIII im. Irops Cikopcebkoro, 2024. — 49 c.
https://ela.kpi.ua/handle/123456789/67942
Bumia marematuka. HeBusnauenuii interpan [EnekTpoHHMii pecypc] : MPakKTUKyM : HaBYAIbHUI
nociOHUK s 37400yBadiB  cTymeHs OakanmaBpa cremiaigbHOCTi 141 EnextpoenepreTuka,
enekTporexHika Ta enexkrpomexanika / KIII im. Iropst Cikopebkoro ; ykian.: H. JI. Jleaucenko, B.
B. MorunboBa. — Enextpos. Tekct. gani (1 ¢aiin: 1,3 Moaiit). — Kuis : KI1I im. Iropst Cikopcebkoro,
2025. - 70 c.
https://ela.kpi.ua/handle/123456789/74277
«3aBIaHHs Ta METOJIMYHI BKA31BKU O BUKOHAHHS THIIOBOTO PO3PaXyHKY 3 KypCy BHIIOT
MaTeMaTUKHU Ha TeMy “‘Bu3HaudeHwmii Ta HeBIAacHI IHTerpayn”
VYxnamu: B.®.3paxescrka, .B.B. Morunsosa. — K. HTYVY “KIII imeni Irops Cikopcbkoro”, 2017.
-37c.
http://ela.kpi.ua/handle/123456789/23008
JudepennianbHi piBHIHHS Ta CHCTEMH. METOIUYHI BKa31BKH Ta BapiaHTH 3aBJIaHb JIJISI TUTIOBOTO
po3paxyHKy 3 Buioi marematuku. / ykian: T.B.Kapuayxosa, B.®.3paxeschka, B.B.MoruisoBa-
K.: HTYY «KIlI»,2014.-80c. )
http://ela.kpi.ua/handle/123456789/7668
Buma maremaruka. Yactuna 1. 30ipHuk 3agau [Enextponnuit pecypce] : [HaBY. moci0. pist
3100yBaviB cTymneHs OakaiaBpa 3a cnerianbHicTio 131 [puknagna mexanika] / I'. B. XKypascbka,
T. O. Kapnamoxk, I. M. Komtace, H. B. PeBa, T. A. Camotinenko, H. B. Crenanenxko ; KIII im.
Iropst Cikopebkoro. — Enextpon. Tekct. nasi (1 gaitn: 4,84 M6). — Kuis : KIII im. Irops
Cikopcbkoro, 2024. — 182 c.
https://ela.kpi.ua/handle/123456789/72820
Hy6osuxk B.I1. Buma matematuka. 30ipHuK 3a1a4: HaBd. noci6. / Jlyoosuk B.IL., FOpuk L.I. — K.:
A.CK., 2005. - 648 c.
Buma wMartemartnka. @yHkmii O6araThox 3MiHHHMX. [HTerpanpHe umcieHHs. JudepeHmianbhi
piBusHHA. [IpakTukym [Enekrponnuii pecypc] : HaBUanbHUN NOCIOHMK JUIA 37100yBadiB CTYIICHS
OakanaBpa 3a creuiaiabHicTio 186 BumaBuunrso Ta nmomirpadis / KIII im. Irops Cikopcbkoro ;
yikaaa.: O. I. Kynomuk-JluBynsceka, H. I1. CenesnsoBa, T. B. ABaeeBa. — EnekTpoHHI TEKCTOBI JaH1
(1 daitn: 3,82 M6aiit). — KuiB : KIII im. Irops Cikopcekoro, 2024. — 170 c.ABaeeBa T.B.,
[IIpamenko B.M.
https://ela.kpi.ua/handle/123456789/70900
Jliniiina anreOpa B 3a7adax Ta NMpukiagax. 301pHUK 3a7a4 Juist cTyAeHTiB | kypcy DM HTVYVY
«KIID» . — HTVYYVY «KIlIl», 2016. —206 c.
https://mph.kpi.ua/assets/img/books/FMF/3._Liniina_algebra_zbirnik_zadach.pdf
Buma wmatemaruka. Yactuna 1. JliniiiHa, BekTOopHa anreOpa Ta aHaJliTUYHA TE€OMETPis.
JudepenuianbHe yucaeHHs. BUKOHaHHS TUITOBUX pO3paxXyHKOBHX 3aBJaHb | EnexkTpoHHuii pecypc]
: HaB4. moci0. /i 37100yBayviB cTyneHs OakanaBpa 3a crell. 133 [any3eBe MammHoOyayBaHHs, 186
«Bunasaunrso Ta noxirpagis» / KIII im. Iropst Cikopebkoro ; yknaa.: O. . Kynuuk-J{uBynbcebka,
T. B. ABneeBa, H. I1. Cene3nroBa. — Enextpon. TekcT. aaui (1 daiin: 5,73 Moaiit) . — Kuis : KIII
im. Iropst Cikopebkoro, 2025. — 223 c.

https://ela.kpi.ua/handle/123456789/72216

Jlonomidcna nimepamypa:

Buma  marematuka: MiAPYYHUK JJS1 CTYJIEHTIB €KOHOMIYHHX HAmNpsSMKIB MiJTOTOBKW/ KOJI.
aBTOpiB.- XapkiB: ®omio,2014

Buma matemaruka. EnemenTu niniitHoi anre6pu. [Ipaktukym [ Enektponnuit pecypc] : HaB4aabHU
nociOHUK A5 3100yBayiB ctynens 6akanaspa/ KIII im. Iropst Cikoperkoro; ykiaa. T. O. €proMiHa,
O. A. IloBaposa, H. JI. [lenucenxo. — Enextponni Tekctosi aadi (1 ¢aiin: 1,15 Mo6aiit). — KuiB :
KIII im. Iropst Cikopcrkoro, 2021. — 44 c.

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

Buma maremaruka. Yactuna 1: Jliniiina anrebpa. BekTopHa anreOpa. AHamiTUYHA TeoMeTpis.
EnemenTtn MmaremaTuuHOro aHamiizy. (JoBiakoBuil Teopetrunuii Matepiai. Po3B’a3yBaHHS TUIIOBUX
3amad. TpeHyBanmbHI 3aBHaHHA 3 BianoBigsamu) [Enextponnuit pecypce] : HaBu. moci0. s
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3n100yBauiB cTyneHs OakamaBpa/maricTpa/moktopa ¢inocodii 3a OCBITHIMH mporpaMamu
«ABTOMATH3aIlsl Ta KOMIT FOTEPHO- I1HTErPOBaHI TEXHOJIOTIl KiOep-€HEpreTUYHUX CHUCTEeM,
«[HXMHIPUHT TAKOBAaHb Ta MAKyBaJILHOTO 00JaAHAHHSY, «|HKUHIPHUHT 00IaJHAHHA BUPOOHUIITBA
MOJTIMEPHUX Ta OyAiBEIbHUX MaTepialliB 1 BUp0OiBy, « ENEKTpOXiMiuHI TEXHOJIOT1] HEOPTraHIYHUX 1
opraniuHux MarepianiBy, «Ekomoriuna Oesneka» cremiaabHocTel 151 «ABTOMaTh3amis Ta
KOMITBIOTEpHO-1HTeTpOBaH1  TexHojoriiy, 131  «lIpukimagna wmexanika»,133  «lamy3ese
MamuHOOyyBaHHs» 161 «XimiuHi TexHoorii Ta imkeHepis»,101 «Exonoris» / KIII im. Irops
Cixopcbkoro ; ykinan.: T. B. Apneesa, O. B. bopucenko, B. M. ['opb6auyk. — EnekTpoHHI TEeKCTOB1
naui (1 daitn: 1,27 Mb6aiit). — Kuis : KIII im. Iropst Cikopebkoro, 2022. — 73 c.
https://ela.kpi.ua/handle/123456789/48166

Buma maremaTtuka. ['paHuIli, HENMepepBHICTh : MPAKTHKYyM 1 30IpHHK 3a/lad 70 PO3PaxyHKOBOI
pobotu [EnexkTpoHHMIA pecypc] : HaBYaIbHMI MOCIOHHMK I 3700yBadiB CTymeHs OakanaBpa
cnemiansHocTi 141 Enexrpoenepreruka, enekrpoTexHika ta enekrpomexanika / KIII im. Irops
Cikopcbkoro ; ykian.: B. @. 3paxeBcbka. — Enexrponni tekcrosi nani (1 ¢aiun: 779 Moait). —
Kwuis : KIllim. Irops Cikopcekoro, 2024. — 61 c.

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

Bumia maremaruka. [{udepeniiianbae Ta iHTETpaibHEe YHCICHHs QYHKIIA OJHIET 3MIHHOT: 301pHUK
3a/1a4 JI0 PO3PaxyHKOBOI poOOTH Ta MPUKIAIUA PO3B’SI3yBaHHS TUMOBHX 3anay [EnexrponHuit
pecypc] : HaBYaNbHUN MOCIOHWK AJs 3700yBadiB CTyNeHs OakanaBpa 3a cremiagbHOCTSIMH 161
«XiMiuHI TeXHOJOTIl Ta iHXkeHepis», 162 «biorexHonorii Ta Oioimkenepis» / KIII im. Irops
Cikopcrekoro ; yknaa.: Kagaenko O. b., Kosans O. O., [Toningyk O. b., Ctorniit B. 1. — Enexkrponni
tekcToBi nanHi (1 ¢aitn: 3,66 Moaiit). — Kuis: KIII im. Iropst Cikopeskoro, 2022. — 117 c.
https://ela.kpi.ua/handle/123456789/48741

Iarerpanbue yncnenns QyHKii oxHiel 3MiHHOT [ EnekTpoHHMiA pecypc] : HaBYaIbHUMA MOCIOHNK /IS
3100yBaviB CTyrneHs OakamaBpa 3a OCBITHIMH mnporpamamu «lIpoMucioBa ekojoris Ta
pecypcoedeKTHBHI 4UCTI TeXHONIOTi1», «Exonoriuna Oe3neka», « TexHiuHI Ta porpamMHi 3aco0u
aBTOMartu3amii», <«JHXUHIPUHT TIAKOBaHb Ta MAaKyBaJIbHOTO oOONaaHaHHA», «lHXKUHIpUHT
o0JlaiHaHHST BUPOOHMIITBA MOJIMEPHUX Ta OyAiBENbHUX MaTepialiB i BUpOOiB» CreniaIbHOCTEH
161 Ximiuni texHonorii Ta imkeHepis, 101 Exonoris, 151 ABTomarm3aliisi Ta KOMIT FOTEPHO-
iaTerpoBani TexHoorii, 131 Ilpuknagna mexanika, 133 TamyzeBe mamuuoOyayBanHs / KIII im.
Irops Cikopcekoro ; T. B. ABameeBa, O. 0. [lroxxenkoBa, B. B. Jlucronmanosa. - EnextponHi
TekcToBl AaHi (1 gaitn: 3.88 Mbaiir). - Kuis : KIII im. Iropsa Cixopcbkoro, 2023. - 151 c.
https://ela.kpi.ua/handle/123456789/56440

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 Marepiaidy, NPaKTUYHUX 3aHATH Ta
KOHTPOJIBHUX 3aXO0/IIB Y BUTJISAI MOAYJIbHUX KOHTposibHUX poOiT ( MKP), pospaxynkosux pobit (PP). Bei
¢dbopmMH HaBUAHHS TOBMHHI JIOTIOBHIOBATH OJ{HA OJIHY 1 epe0adaroTh CaMOCTIHHY 1032 ay AUTOPHY poOOTy
CTyneHTiB. Ha JeKmiifHuX 3aHATTAX — JICKIlIS 3 MOSICHEHHSM Ta BUKOPUCTAHHSM HAOYHOTO MaTepiany y
BUTJISI/II IPE3EHTAlll; Ha MPAaKTUYHUX — 3aB/AaHHS 10 BAKOHAHHS, MO3KOBUH ITYPM, TPOOJIEMHI 3aBJJaHHS.

NeKuinHi 3aHATTA

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

Mampuyi. Busnaunuxu, ix enacmugocmi.

1.1. Matpwuiii, OCHOBHI ITOHSITTSI.

1.2. JIii Hag MaTpHIISIMH.

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

BJIACTUBOCTI.

1.4. Mi"opu Ta anreOpaidHi TOMOBHEHHS.

1.5. O6uuncneHHs] BU3HAYHHUKIB

1.6. [ToHATTS PO BU3HAYHUK KBAJAPATHOI MAaTPHUIIl N-TO MOPSIIKY.
Jlirepatypa[1,2].

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[1,2].

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[1,2].

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[1,2].

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[1,2].

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[1,2].




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[1,2].

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.
Jlirepatypa[1,2].

Po3aia 3. Beryn 10 MaTeMaTHYHOT0 aHAJII3Y

Jlexyis 9.

Mnoowcunu yucen. Qucnosi nocnioosnocmi.
9.1. YuciioBi MHOYKHHH.
9.2. IToHATTS YMCIIOBOT TOCIITIOBHOCTI, 11 TPaHHULIA.
9.2.1. IToHATTS MOCITIZOBHOCTI.
9.2.2. I'paHuIIs OCIITOBHOCTI.
9.3. OcHOBHI BIAaCTUBOCTI 301KHUX IIOCIIIZOBHOCTEIA.
9.4. Yucio e — sk rpaHMIlsd TOCIiIOBHOCTI.
Jlirepatypa[1].

Jlexyis 10

Qyukyisn. I panuys gyukyii ¢ mouyi. Bascnuei epanuyi.
10.1. ®dynkmis. OcHOBHI MOHATTS 1 03HaYeHHS. OCHOBHI eleMeHTapHi (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].

Jlexyisn 11.

Henepepsnicmo ¢hynxuyii.

11.1. HenepepBHicTh PyHKIIIT y TOYILI.

11.2. Touku po3puBy.

11.3. BnactuBocCTi HenepepBHUX (DYHKITIH.

11.4. BnactuBocTi (yHKIIH HEMepepBHUX Ha BIAPI3KY.
Jlirepatypa[1].

Po3zaia 4. IudepenniaibHe yncaeHHs: PyHKILIT oHi€l 3MiHHOT

Jexyin 12. | JJugpepenyianvue uucnenns @yuxkyii oowici sminnoi. Iloxiona ¢ynxyii oomuiet
3MIHHOI.
12.1. 3agadi, 10 TPUBOAATH JIO MOHATTS ITOX1TIHOT.
12.2. TlonsaTTs noxigHoi. ['eoMeTpudHuit 3MICT MOX1AHOT.
12.3. IIpaBuna nqudepenmiroBanas. JndepeHiitoBanHs CKIaaeHo1 QyHKITII.
12.4. TaGnuist MOXiTHUX.
12.5. JludepenuitoBanus (yHKIH, 3aJaHUX Yy MapaMeTpUUHI Ta HESIBHIH
dopmax.
12.6. Jlorapudpmiune mudepeniiroBanas. [loXigHa MTOKa3HUKOBO-CTETICHEBOI
byHKITI.
Jlirepatypa[1,3].
Jexyia 13. | Jugpepenyian ¢hynxyii. [loxioni euwgux nopsokis. /Jugepenyianu auujux nopsoxie.

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. lpyra noxijgHa mapamMeTpuyHO 3a71aHoi PyHKITIT.
13.6. Iudepeniianm BULTIX MOPSIKIB
13.7. OcHoBHI TeopeMu AuEpPEHITIaTbHOTO YHCICHHS.
13.8. IIpaBuo Jlomitamns.
Jlitreparypa[1].

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 HalimMeHIe 3HauYeHHs (QyHKIIT HeTlepepBHOI Ha BiJIPi3KYy.
Jliteparypa[1,3].

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. 3naxomkeHHa acuMnToT rpadika QyHKIII.
15.4. 3aranpHa cxeMa AOCTIKEHHS (QyHKITII.
Jliteparypa[1,3].

MpaKTUyYHi 3aHATTA

Ne 3/

Haszea memu npakxmuyunozo 3ansamms ma nepenix 0CHOGHUX NUMAHb
(nepenixk OuOaKmuyHuUx 3aco0is, NOCUNAHHA HA THOpMayilini Oxcepena)

BusHa4HuUKu. Mampuui.

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

Jlirepatypa[1,2,3,8,9,11].

Budaua 3ae80aHH#A PP y.1 Jlitepatypa[12].

Mampuui.
[ToGynoBa oGepHeHOi MaTpulli, OOYMCICHHS paHry. MaTpUyHi piBHSHHS.
Jlireparypa[l,2,3,8,9,11].

3axuct PP u.l

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

Jlirepatypa[1,2,3,8,9].

Budaya 3a80aHHsA PP y.2. Jlitepatypa[12].

Bexmopna anzebpa.
CkanspHuil, BEKTOPHUH Ta MilIaHuil T00yTKH BEKTOPIB.
Jlireparypa[l,2,3,8,9].

Ipsiva na naowuni.

3aranbHe, KAHOHIYHE Ta MMapaMeTpUYHe PIBHAHHS MPSMOI Ha TUIOMIMHI. PIBHSIHHS
psSMO1, 110 MPOXOJIUTH Yepe3 2 TOYKU. Y MOBH MapaieabHOCTI,
NEPIEHIUKYISIPHOCTI MPSIMUX Ta KT MIXK IBOMa IPSIMUMH.

Jliteparypa[1,2,3,8,9].

Ilnowuna 6 npocmopi. Ilpsima 6 npocmopi. llpsama i niowuna.

3aranpHe piBHSHHS IJIOMIMHU B IPOCTOPi Ta HOro AociipkeHHs. PiBHIHHS
IUIOUIMHM Y BiApi3KaxX. PIBHSHHS MJIOIMHY, 110 TPOXOIUTH Yepe3 3 TOUKHU.
HopmoBane piBHSHHS IUIOLNIMHM. 3arajibHe, KAHOHIYHE Ta MapaMeTpUyHe PiBHSAHHS
npsIMOi y pocTopi. PIBHSHHS npsMO1, 1110 TPOXOIUTH Yepe3 Bl TOUKH.. B3aemHe

pO3TalIyBaHHs MPSIMUX 1 IUIOIIKMH B POCTOPI.




Jliteparypa[1,2,3,8,9].

7. MKP yacmunal.
3axuct PP u.2.

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.
Jliteparypa[1,2,3,8,9].

9. Henepepsnicmo pynryii, mouxu pospugy.
HenepepeHoi ¢ynkii B Tourti. Knacudikarist po3puBiB GyHKIIIi.
Jliteparypa[1,2,3,8,9].

10. 3axuct PP u.3. O6uucnenns noxionux.

OcHoBHI npaBuIIa AU(epeHIiFOBaHHS: TTOX1IHA CyMH, JOOYTKY 1 YaCTKU (PYHKIIIH.
Jlireparypa[1,2,3,8,9].

Buoaua 3aedanns PP u.4. Jlitepatypa[12].

11. Tloxioni euwux nopsoxis.
Jlireparypa[1,2,3,8,9].
12. Hugpepenyianu nepuioco ma suwux nopsoxis.

Hudepennianu nepmoro nopsaky. Judepenmiany Bunmx nopsiakis. HabmmkeH1
00YHMCIICHHS 32 IONIOMOTOr0 AU epeHITIaTiB.

Jlirepatypa[1,2,3,8,9].

13. 3acmocysanusn oughepenyianbhoco uucients 00 00CIIONCeHHs QYHKYIL.
['eomeTpryHMii 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
GyHKITI.

Jliteparypa[1,2,3,8,9].

14, 3acmocysanus ougepenyianbHo2o YUCiIeHHs 00 00CIONCEHHS PYHKYIT.
3HaxoKeHHs acuMNToT rpadika ¢pyHkuii. [loBHe gocmipkeHHs QyHKLIT Ta
nooyoBa ii rpadiky.

Jliteparypa[1,2,3,8,9].

15. MKP yacmuna 1. 3axuct PP u.4.

6. CamocriiiHa poboTa cTyaeHTa

Bunu camocrtiiiHoi poO0OTH — OmpalfoBaHHs JIEKIIITHOTO MaTepialy, MiArOTOBKA 10 ayAUTOPHUX 3aHSTh,
PO3B’SI30K 3a/1a4, BUKOHAHHS pO3paxyHKOBOi poOoTH, miaroroska 10 MKP.

Camocmitina poboma cmyoenma nepeddauac:
ni020MOBKY 00 NeKYitHUX 3ansims — 6 200

ni020Mo6Ky 00 NPakmudnux 3anams — 15 200,
camocmitine onpayroeanus mem — 20 200,

ni020MOoBKY 00 MOOYIbHOI KOHMPOALHOI podbomu — 4 200;
suxonanus PP —15 200;

nioeomosky 0o icnumy — 30 200.

Tewmu, 1110 BUHOCATHCSI HA CAMOCTIMHE OIpaIfOBaHHS.

Neo Ha3zea memu, wo sunocumscs na camocmitine onpayio8aHHs Kinpkicts




3/ TOJIUH

CPC

Memoou po3e’azanns CJIAP.
Matpuunwnii cioci6. Meton Kpamepa. Meton ["ayca.
1. JlocniKeHHsI CUCTEMH 3a JOTIOMOTO0 €JIEMEHTapHUX TIEPETBOPEHb. 4
Panr. Kputepiit cymicHocti CJIAP.
Jliteparypa[1,2,3,8,9,11].
Basuc, po3knaa BeKTopy 3a 6a30BUMU BEKTOPaAMHU.

: 2
Jlireparypa[1,2,3,8,9].
Kpusi opy2020 nopsoky Ha niowuni.
Komo, mapaboma, emirnc ta rinep6oja: BUBEJICHHS 1X PIBHIHB,
JOCITIJIKEHHS BUTTISITY Ta OCHOBHI XapaKTEPUCTHKH.
Jliteparypa[1,2,3,8,9].
Hecxinuenno mani ¢pynxyii.
[TopiBHSHHS HECKIHUEHHO MayX (DyHKIIIH BU3HaueHHS OPSAIKY
4. MaJIOCTI HECKIHYeHHO MallnX. EKBIBAICHTHI HECKIHYCHHO MaTi 2
byHKITI.
Jliteparypa[1,2,3,8,9].
ObuucnenHs noXioHuXx.
[Toxinna HesBHO 3amanoi (pyHKHii. Jlorapudmiune nudepeHIitoBaHHs.
5. [ToxigHa moka3sHukoBo-cTeneHeBoi pyunkuii. [loxinna dyHkIii, 4
3aJ1aHO1 TApaAMETPUUHO.
Jliteparypa[1,2,3,8,9].
3acmocysanus ougepenyianrbHozo YucieHHs

19.1. IIpaBumno JlomiTams.
19.2. ®opmynu Teiinopa Ta MaknapeHa

Jlireparypa[1,2,3,8,9].

MoniTnKa Ta KOHTPONb
7. NoniTMKa HaBYaAbHOI AUCUUNAIHK (OCBITHDOrO KOMMNOHEHTA)

Ha MOMEHT NpoBeJeHHS KOXKHOTO 3aHSATTSA, AK JIEKLUIHHOro, Tak 1 MPaKTHUYHOrO, y CTYJEHTa Ha
IPUCTPOi, 3 SKOTO BIH Mpaltoe, Mae OyTH BCTAaHOBJIEHO JOJATOK Zoom (y BHUIAJKy IUCTaHIIMHOIO
HaBYaHHS), a TAKOX BIAKpUTO Kypc «Buia marematuka. Yactuna 1» Ha niardopmi « CiKOpebKHiD» (KOJ
JOCTYITY JIO KypCY HaJIa€ThCs Ha MEPIIOMY 3aHITTI 3T1HO 3 po3kiianom). Cunadyc; JEKIIHHUN MaTepia;
3aBJIaHHs /10 KOXKHOTO MPAaKTUYHOTO 3aHATTS; BapiaHTH MOAYJIBbHOI KOHTPOJBHOI POOOTH; METOAMYHI
peKoMeHallii 10 BUKOHAHHS IPAKTUYHUX Ta PO3PaxyHKOBOI poOOTH; BapiaHTHU €K3aMEHaLIHHOI poO0TH
po3minieHo Ha miatdopmi «Cikopebkuii» Ta y cucremi « Enexrponnuii Kammyce KITD».

Cucrema BUMOT, sIK1 BUKJIaZay CTABUTb ME€PE CTYIEHTOM:

- npasuna 6idgidyeanna 3aname: BinnosigHO 1o Hakazy 1-273 Bix 14.09.2020 p. 3a6opoHeHO
OILIIHIOBAaTH MPHUCYTHICTh a00 BIACYTHICTh 3100yBaya Ha ayJIUTOPHOMY 3aHATTI, B TOMY YHCII
HapaxoByBaTH 3aoxouyBalbHi ab0 mrTpadui Oamu. BiamoBimHo no PCO npanoi aucuumiinu Oanu
HapaxoBYIOThH 32 BIJIMOBIIHI BUIX HaBYAJIbHOT aKTUBHOCTI HAa MPAKTUYHUX 3aAHITTSX.

- npasua noeedinKU HA 3aHAMMAX: CTYJICHT Ma€ CIyIIHO BUKOHYBAaTH BKa3iBKM BUKJIaJgaya 100
poOOTH Ha 3aHATTI, MOBOJUTHUCS CTPUMAHO M YEMHO Ta HE 3aBa)kKaTW 1HIIMM CTyJEHTaM 1 BUKIAJauy.
Buxopucransas 3aco0iB 3B’S3Ky AJs MOIIYKY iH(opMalii Ha TyrJI-AUCKYy BHKJIajgaya, B IHTEpHETi, B
JTUCTaHIIMHOMY Kypci Ha matgopmi CiIKOpChbKUi 31HCHIOETHCS 32 YMOBH BKa31BKU BUKJIAaua;

- ROIIMUKA 0e0Naiinie ma nepecKkiadany.
a. MKP.
®  YCIIIOTHAM BBaXA€THCS BAKOHAHHS KOHTPOJIBHOI pOOOTH, SIKIIIO CTY/IEHT OTPHUMAB 3a HEei He MEHIII,
Hix 60% BiI MaKCUMAJILHOI KIJTBKOCTI OaITiB.
e y BUNAJAKY MPOIYCKY KOHTPOJBHOI POOOTH 0€3 MOBaKHOI MPUYMHU ab0 HEYCHIIIHOI 37ayi
KOHTPOJIbHOI pOOOTH TIEPeCKJIalaHHs] KOHTPOJBbHOI pOOOTH 3IIHCHIOETHCS TPU HASIBHOCTI BCIX



JOMAIITHIX POOIT MO BIAMOBIIHINA TeMi 3a Y3rO/UKCHHSIM 3 BHKJIaJadyeM, MpU I[bOMY MaKCHMallbHa
OIIIHKA, SIKY CTYJACHT MOX€E OTPHUMATH 32 KOHTPOJIbHY po0oTy, ckianae 60% 10 BiIHOIIEHHIO 10
MaKCHMaJbHOI OI[IHKM BYACHOI 3/1a4i KOHTPOJIHHOI pPOOOTH, TMPH [HOMY IONEPETHS OIlIHKA
AHYJTIOETHCSI.
e y pa3i poOOTH B JUCTAHIIMHOMY PEXKHUMI KOHTPOJIBHY pOOOTY MOTPiIOHO 3aXHIIATH, HE3aXHIICHA
poboTa oriHIoEThCS HE Oubie Sk 60% B MakCHUMAaIbHOI OI[IHKH.
b. Kpurepii orinroBanus PP:

® VYCHIIIHUM BBaXXa€ThCS BUKOHAHHS PO3PAXYHKOBOi POOOTH, SIKIIO CTYJIEHT OTpUMAaB 3a Hei He
MeHill, Hixk 60% BiJ MaKCHMaJIbHOI KUIBKOCTI OalliB.

® MPaBWIHHO, BYACHO BHKOHAHE 1 3aXWINEHE 3aBIAHHS OI[IHIOETHCS B 1-4 Oan (B 3aJIeXKHOCTI Bif
CKJIQJTHOCTI 3aj1a4i);

® TIPaBWJIBHO, BYACHO BUKOHAHE 1 HE 3aXMIIICHE 3aBAaHHs OIiHIOEThCA B 50% BiJ KUIBKOCTI OatiB 3a
MPAaBUIILHO, BUACHO BUKOHAHE 1 3aXHIIICHE;

® HENpaBWIBHO BHKOHAHE 3aBAaHHS OLIHIOEThCS B 0 OaniB 1 moTpedye mepepoOKu 3 3MEHIICHHAM

ouinku Ha 10% 3a koxHy crpo0y;

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

crpoOy;

e HEBYACHO 3JaHe 3aBIaHHs OLIHIOETHCA 3 3MEHIIIEHHAM OIIHKY Ha 5% 3a KOXKHUN TUKICHD,

® TCOPETUYHUI MaTepial OIIHIOETHCS B 4 Oamu.

- nonimuka w000 axkademiunoi O0oopouecnocmi: Konexc dyecti HamioHaJIbHOTO TEXHIYHOTO
yHiBepcutety  Ykpainu «KuiBcbkuil — momiTexHiyHMi  iHCTUTYT iMmeHi Irops  CikopcbKoro»
https://kpi.ua/files/honorcode.pdf BcranoB:IO€ 3aranbHi MOpaIbHI TPUHIIMITN, IPABUIA €TUYHOT TOBEIIHKU
oci0 Ta mependayvae MOJITUKY akaIeMidHOI AOOpOYECHOCTI s 0ci0, IO MPalloITh 1 HABYAIOTHCS B
YHIBEpCHUTETI, IKHMH BOHU MAlOTh KEPYBATHUCh y CBOIH MisJIBHOCTI, B TOMY YHCJi NpU BUBYCHHI Ta
CKJIa/IaHHI KOHTPOJIBHUX 3aX0/I1B 3 TUCIUILTIHU «Buiia matemaruka. Yactuna 1»;

- npu euxkopucmauHi yugposux 3acodie 36’a3Ky 3 BUKIaa4eM (MOOUTHHHI 3B’S30K, CIIEKTPOHHA
TOIIITA, MePENcKa Ha popyMax Ta y colMepexax TOII0) HeOOXiAHO JOTPUMYBATUCh 3aralbHONPUHHATUX
€THYHUX HOPM, 30KpeMa OyTH BBIWIMBHM Ta 0OMEXYBATH CIIKYBaHHS poOOYMM YacoM BHKJIaJaua.

8. BuAM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3ybTaTiB HaBYaHHA (PCO)

Ilomounuit KOHmpoJb. EKCIPEC-ONUTYBAHHS, OMMMTYBAaHHS 3a TEMOIO 3aHATTA, HanmucaHHss MKP, 3axuct
PP.

1. Mooyavna konmpoavna poooma (MKP)

Yacruna 1. Tema « JliniiiHa, BekTopHa anredpa Ta aHaJITUYHA FEOMETPis»
Bazosuii 6an — 5 6a.

Cmpyxkmypa
13a60anns (1 6an). 3anaya 3 Temu «JliniiiHa anreOpa»
2 3a60anns (1 6an). 3anada 3 Temu «BekTopHa anreOpa»
3 3a80amnns (1 6an). 3agada 3 TeMU « AHATITHYHA TEOMETPIsD»
4 3aedanns (2 6anu). Jlatm BIANOBIOb HA TEOPETUYHE NMUTAaHHA 3 TeM «JIiHilHA, BEKTOpHa
anreOpa Ta aHAIITUYHA TE€OMETPis»

3paszok eapianmy

13a60anns. Po3B’A3aT MaTpUYHE PIBHAHHS (_12 1}) X G ;) = (z 2)

2 3a80anns. BepmHan TpuKyTHHKA MaloTh koopauHatu A(1; 0; 3), B(4; —2;5),C(1; 1; —2).
3HalTH A0BXHUHY BUCOTH AK.

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

4 3a60anns. CxanspHuil 100yTOK BeKTOpiB. O3HAaUEHHS, BIACTUBOCTI ( OJIHAa HA BHOIp 3
JIOBEJICHHSIM ).



Yacruna 2. Tema «/ludepenuianbae uncinenns GyHKUii oHIET 3SMIHHOD
Bazosuii 6an — 5 Gan.

Cmpykmypa
13a60anns (2 6an). 3HaUTH NOXiTHY
(omHe 3:
- IBHO 3aJ1aHO1 (PYHKIIIT;
- HEesSIBHO 3aJ1aHoi (DYHKIIIT;
- mapaMeTpudHO 3a1aH0l QYHKIIT (Vy; Var))-
2 3a60anns (2 6an).3amada Ha 3aCTOCYBaHHS MOX1AHOI Ta AudepeHmiany
(omHe 3:
- HaOmKeHe oO0uucieHHs QyHKIIT;
- CKJIACTH PIBHSHHS JOTHYHOI 1 (a060) HOpMai a0 rpadika QyHKIIT B TOYII;
- 3HAWTH MPOMIXKKH 3pOCTaHHS, CIIaJaHHs Ta eKCTpeMyMHU (YHKIIIT,
- 3HAWTH MMPOMIXKKH OMYKJIOCTI, YTHYTOCT1 (DYHKIIiT Ta TOUKHU MEPETUHY;
- 3HalTH HaWOIbIIE Ta HAWMEHIIIE 3HAUYCHHS (PYHKIIIT Ha BIIPI3KY).
3 3as0annsa (1 6Oanu). Ilatm BiONOBiAs HAa TEOpPETHYHE MUTAHHA 3 TeM «JludepenmianpHe
yrcineHHs QYHKIT OIHI€T 3MIHHOT»

3pazox eapianmy
1 3a60anms. 3HAWTH NMOXINHY Yy HESIBHO 337aHOl QYHKIIT
) 3x-5
sin(x3 + 2y) + % —y2arctg(x + 3) = e
2 3a60anHs. 3HANTH IPOMIDKKH 3pOCTaHHS, CIIQJIAaHHS 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 KinbkicTh 0aniB 3a MKP 10 Gamnis.
2. Pospaxynkosa podooma (PP)
Jliteparypa[12].

Yacruna 1. Tema «EnemenTu niHIAHOT anreOpu».
Baeosuii 6an - 4 6anm.

3aeoannsa 1.1.- 1 Oau;
3asoanns 1.2.- 1 Oar,
3asoanns 1.3.- 1 Oai;
Teopis -1 6an.

YacTuna 2. Tema «EnemeHTH BEKTOpHOI anreOpu Ta aHATITUYHOI T€OMETPID».
Bazosuii 6an - 10 Ganis.

3asoanns 2.1.- 3,5 Oanu;
3aeoanns 2.2.- 2 0ar,
3aseoanns 2.3.- 1 Oar,
3asoanns 2.4.- 1,5 6anu;
3asoanns 2.5.- 1 Oar,
Teopisa - 16anm.

Yacruna 3. Tema «I'panuns ¢pynkuii. HemepepBHicTh QyHKITI»
Bazoesuii 6an — 4 6anis.

3asoanns 3.2.- 1,5 6anu;
3asoannsn 3.3.- 1,5 0anu;
Teopis -1 6an.



Yacruna 4. Tema «/{udepenmianbue yncieHHs QyHKIIT O Hi€T 3MiHHOT»

Bazoeuii 6an — 7 6ainis.

3aeoanns 3.4.- 1 6aun;
3aeoanns 3.5.- 1 Oau;
3aeoanns 3.6.- 1 Oau;
3aeoanns 3.7.- 1 Oau;
3aeoanns 3.8.- 2 6anu;
Teopis -1 6anu.

Po3paxyHkoBa po60Ta BUKOHYETbCS CTY/IEHTOM B 1032 ayUTOPHUU Yac, IOTPeOYyE 3aXUCTYy.
3axuCT NMOJIAATAE B NOSICHEHHI BAKOHAHHA 3aBJaHb Ta BiZIMOBi/ji HA TEOpeTUYHI MUTaHHA
JlaHoi TeMHU (MepeJiik MUTaHb HAZLAETHCS NPU BUAAYi 3aB/AaHH:A). be3 3axucTy 3aB/jlaHHS
OL[IHIOETHCSA He OiJblie Hi*k 50% Bijg MakcuMasibHOTO 6aJly 3a Ije 3aBJaHHs, Teopisa -0 6asiB.

MakcuMasibHa KijJIbKicTb 6aJs1iB 3a PP 25 6autis.

3. Ekcnpec- KoHmpoyib ma 8i0nogidi Ha NPAKMUYHUX 3AHAMMAX
1. Excnpec-onutyBaHb Ha JIeKIisX. Barosuit 6am — 5 Oais.
2. PoOota Ha npakTHYHUX 3aHATTIX. Baroswmii 6aix — 10 Gamis.

Kanenoapnuit Konmpo.ib: IpOBaIUTHCS JIBIUl HA CEMECTP, SIK MOHITOPHHT TIOTOYHOT'O CTaHY BHKOHAHHSI
BUMOT CHIIa0yCy.

Cemecmposuilt KOHmMPO/ib: €K3aMEH.

Ymosu oonycky 0o cemecmpogoco xowmponio: MiHIMaIbHO Mo3WTHBHA ouinka 3a MKP, 3apaxyBanHs
PO3paxyHKOBOI poOOTH, ceMecTpoBuil pedTuHr He MeHIe 30 OaiB.

PeiiTMHrOBa cHcTEMA OLIHIOBAHHS Pe3YJbTATIB HABYAHHS

1. PeiiTuHr cTyaeHTa 3 KPEAUTHOTO MOyl po3paxoByeThes 31 100 Gami, 3 akux 50 OaniB ckiamae
crapToBa 1mkaia i 50 6axiB BiAMOBiAb HA €K3aMEHI.

CrapToBHil peUTHHT (IPOTATOM CEMECTPY) CKIATAEThCs 3 OANiB, AKI CTYJIEHT OTPUMYE 3a TaKi BUAM
pooiT:

—BIJIMOBI/II MiJT 4YaCc MPOBEJCHHS EKCIPeCc-ONMUTYBaHb Ha JIEKIIIfX;

— po0OOTy Ha IPAKTUYHUX 3AHATTSX;

— HaIllMCaHHs MOJIyJIbHOI KOHTPOJIBbHOT po00TH;

— BUKOHAHHS pO3paxyHKOBOi pOOOTH.

2. Kpurepii HapaxyBaHHs OaliB:
1. Biamosizi mig yac mpoBeIeHHs eKCIIpec-0NUTYBaHb Ha JIeKIlisx. Barosuii 6an — 5 Gaiis.
— NoBHA BiANOBLAb (He MeHie 90% notpidbHoi 1Hpopmarii) 1 Ga;
— HEMOBHA BiJIMOBIJb (200 MOBHA BIAMOBIIb 3 HeTOYHOCTSIMU) — 0,5 Ganw,
— He3aI0BLILHA BIAIOBIAEL — O Oais.

3aranpHa KITBKICTh OaiB HAOpaHUX 32 CEMECTP MHOKHUTHLCS Ha KOS(DIIIEHT — , JIE N - KIIbKICTh eKCIpec-
n
OIUTYBAaHb.
2.2. PoboTa Ha npakTHYHUX 3aHATTAX. Barosuii 6ain — 10 Gautis.

- BUJIbHE BOJIOAIHHS MaTepiajloM BChOTO 3aHATTSA, PO3B’S30K BUKOHAHO 0€3 MOMMUJIOK, HaBe/lIE€HE MOBHE
MOSICHEHHSI METOJIUKH 1X BUKOHaHHS — 1 Oai;

-BOJIOJIIHHS MaTepiajioM; P BUPIIIEHHI 33]1a4 — HECYTTEB] IOMUJIKH B PO3paxyHKaX, HEIOCTATHbO ITIOBHE
MOSICHEHHS METOIUKH TX BUKoHaHHA — 0,5 Oanu;
o . . 10 s
3aranpHa KUTBKICTh OalliB HAaOpaHUX 3a CEMECTP MHOXKHUTBHCS Ha KOeQiIieHT —,aen— HaiiOl1bIIa
KUTBKICTh OalliB OTPUMAHUX OJJHUM CTYACHTOM.
2.3. HammcanHs MOAyJIbHOT KOHTPOJIEHOT poOoTH. Barosuii 6an — 10 Gaiis.
[IpoTsirom cemecTpy IpOBOIUTHCS OJIHA MOAYJIbHA KOHTPOJIbHA POOO0Ta, SIKA MOAUIAETHCS Ha JBI

OJTHOTOJIMHHI KOHTPOJIBHI pOOOTH, SISl KOYKHOT 3 SIKUX BCTAHOBJIIOIOTHCS TaKi KPUTEPIi OIIHIOBAHHS:
—3aj1aya BHpilIeHi MpaBuiIbHO 1 Oa;



—HEe3Ha4YH1 MOMWIKY Yy BupimenHi 3anadi 0,6— 0,9 6anw;
—3Ha4YHI MOMUJIKK y BupimenHi 3agadi 0,2— 0,5 6anu;
—HeBipHe BupileHHs 3a1a4 0 6amiB.
2.4. PospaxynkoBa pob6ota. Barosuii 6aim — 25 6aiiB. Po60Ta OLIHIOETECS y TPOIIEHTHOMY
BiJTHOIICHH] MPAaBUJIBHO PO3B’S3aHUX 3aBJIaHb.

3. YMoBorI0 arecrallii € BAKOHaHHS BCiX POOIT KOHTPOJIIO (Ha Yac aTrecrallii) Ta OTpUMaHHs HE MCHIIIE
60% BiJg MaKCHMaJILHOTO Oaiy.

YMOBOIO JIOIYCKY JI0 €K3aMeHY € MiHIMaJIbHO MTO3UTHBHA olliHKa 32 MKP, 3apaxyBaHHs po3paxyHKOBOT

pobotwH, ctapToBuii peTuHT He MeHIIe 30 OaiB.

4. Ha ek3aMeHi CTYJICHTH JArOTh BIJIMOBI/II HAa 2 TEOPETUYHI MUTaHHS 1 po3B’sA3YI0Th 3 3a1a4i. KoxkHe
TEOPETUYHE MUTAHHS 1 KOXKHA 33a]a4a OLiHIOITHCS 1Mo 10 6asiB 3a TAKUMH KPUTEPISIMH:

Kpurepii o1iHIOBaHHS TEOPETUYHUX NTUTaHb

Pisenv 3aceoenns

HABYAIbHO20 banu Kpumepii oyintosanna meopemuunux numans
mamepiany
«BIOMIHHOY 9-10 TIOBHA BINOBIIb (He meHue 90% nompionoi ingpopmayii)
«dobper 7.8 ZI0CTATHBO TOBHA B?,Z[HOB?,Z[L (ne menuwe 75% nompionoi
inghopmayii), abo BiIMOBI A 3 HE3HAYHUMHU HETOYHOCTSIMU
«3a006i1bHON 5.6 HErMoBHa B%:I.[HOBi,I[B (ne meruie 60% nompionoi
iH¢hopmayii) Ta HE3HAYHI TIOMIJIKU
CHE3AD0GIIBHON 0-4 HEe3a/I0BUIbHA BIATIOBIAb (He 8i0nosioae sumozam Ha

«3A008Ii16HOY)

Kpwurepiii omiHOBaHHS 33/1a4.

Pisenwv 3aceocnus

. banu Kpumepii oyintosanns 3adaui
HA8UAIbHO20 Mamepiany

3azada BI/IpiHIeHa IMpaBUJIbHO, 3 TIOBHUM IMOACHCHHAM

«BIOMIHHOY 9-10 (8ipHutl 00TPYHMOBAHUIL PO36 'A30K He MeHul Hixc 95%
3a0aui)
HEe3HayH1 IOMUJIKH y BUpIIIEHHI 3a/1a4i (He menue 75%
«00bpey 7-8 , .
038 ’513aH0 8ipHO)
. 3Ha4yHI MOMUJIKU Y BUPILICHHI 3a1a4i (ne menwe 60%
«3A008i1bHOY 5-6 , : :
PO38 ’S13aH0 8ipHO [ NOACHEHHO)
. Hezaoosinvuuii pisensv (ne gionosioac eumozam Ha
«HEe3a008IIbHOY 0-4

«3A008I16HOY)

3pasox exzamenayitinozo dinemy
1. OGepHeHa maTpulsl, O3HaUEHHS, TeOpeMa ICHyBaHHS. [IOHATTS Ipo MaTpu4HE PIBHSHHS.
2. JocmimkeHHs (yHKIT 32 TOTOMOTOI0 MOXiAHOI. YMOBH CTalOCTi Ta MOHOTOHHOCTI, MPOMIKKH

3pOCTaHHS CIaJlaHHs, eKCTpeMyMHU (yHKIIT (HEOOX1IHI Ta TIOCTaTHI YMOBH).
o ' . . . X +1,5 z—0,5
3. 3mnaiity Touky M , cumerpuuny touni M (3, —3, —1), BITHOCHO TIpAMO] == yT =

4. OG6uucanry rpasuno  |jm (\/3X2 +4 /3% + X).

X—>0
X

5. 3uaiftn noxigny Y, QyHKii e + ﬁ =xlny.

B ymoBax po6OTH TUCTaHLIHHO TEOPETHUYHI MUTAHHSI MOXKYTh OYTH 3aMiHEHI TECTOM.

Tabmuist BIAMOBIAHOCTI PEHTHHTOBHUX OB OIIHKAM 32 YHIBEPCUTETCHKOIO IIKAIOH0:

Kinbkicms 6anie OuiHka
100-95 BiamiHHO




94-85 Lyxe nobpe
84-75 Hobpe
74-65 3a408BinbHO
64-60 JocTtaTtHbo
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymoBM A0NYyCKY He ponyuweHo

9.[opaTKoBa iHpopmauia 3 gucumunaiHM (OCBITHbOro KOMNOHEHTA)

Honarox 1.

Teopemuuni numanus, wo eunocamoca Ha MKP

Yacmuna 1.

=

BI/ISHa‘lHI/IKI/I, O3HAYEeHHS Ta BIACTUBOCTI. IIOHATTA BUSHAYHHKIB BHIIUX HOpHI[KiB.

2.  Marpumi, OCHOBHI O3HauYeHHs, 1ii Ham MarpursaMmu. [loHsTTs oOepHeHoi Matpumi. Teopema
icHyBaHHS o0epHeHoi MaTpull. Panr matpuii

3. MarpuuHi piBHSHHSL.

4.  Cucremu niHiiHHX anreOpaiunux piBHSHb. OcHOBHI MOHATTS. Metogu po3B’s3anHs CJIAP:
MaTpuuHuil meron, meron Kpamepa, Meron I'ayca. Jlocmimxennss CJIAP 3a nonomororo teopeMu
Kponekepa — Kanei.

5. Bexkropu. OcHoBHi mousrts. JliHiitai 1ii Hax Bekropamu. [Tpoekiis BekTopa Ha HanpsMoK. Po3kiaz
BeKTOpa 3a 0azucom. JliieHHs BiAPI3KY B 3a1aHOMY BigHomIeHHI. CkansapHuil J00yTOK, O3HaUEHHS Ta
BJIACTHBOCTI. BekTopHMIA 10OYyTOK, O3HAYEHHS Ta BJIACTUBOCTI. MimaHuil 100yTOK, O3HAYCHHS Ta
BJIACTUBOCTI.

6. PiBHsgHHA mpsmoi Ha TwOmMHI. Buau piBHSHB NpsAMOi Ha IUIOMIMHI. YMOBH MapajelbHOCTI,
NEPIEeHIUKYISIPHOCTI IpsIMHUX Ha TwionuHi. KyT Mk mpsMumu. Biacranp Bil TOYKH 10 MPSMOI.
BigxuieHHsS TOYKH BiJ TIPSIMO.

7.  IlnommHa K MOBEPXHS MEPIIOro MOpsAAKY. Buau piBHAHB IUTOIIMHM. BifcTaHp Bifg TOYKH 10
MJIOMMHU. BigxXuneHHs Touku Bi TionmHu. KyT Mk mIonmHamMu.

8. Ilpsma y mpoctopi. Buau piBHsHb mpsmoi y mpoctopi. Kyt mix aBoma mpsmumu. B3zaemo
pO3TanIyBaHHs MPSMHUX Y TIPOCTOPI.

9.  B3aemHe po3rauryBaHHS OPSIMOI Ta IUIOIUHH.

10. Kpugi apyroro mopsiaky (kojo, emirc, rinmepoona, mapadona). O3nadenns. KaHOHIYHE pIBHSHHS.
OcCHOBHI apameTpH.

11. TloepxHi apyroro nopsaky. [IoHATTS moBepxHi Apyroro nopsaxky. OCHOBHI MOBEPXHI, KAHOHIUHE
PIBHSIHHS Ta BUTJIA.

Yacmuna 2.

1.  3apnaui, 0 NPUBOJATH O NOHATTS MOXiaHOI. O3HAYEHHS MOX1AHOT, FeOMETPUYHUN Ta (i3nIHUN
3MICT.

2.  IlpaBuna nudepeHmitoBanHs.

3.  Tloximna HesBHO 3anaHoi ¢yHKii. Jlorapudmiune iHTerpyBanHs. [ToxigHa mapaMeTpuIHO 3a1aH01
GyHKIII.

4.  Judepenmian ¢pynkuii. O3Ha4e€HHS, BJaCTUBOCTI, 3aCTOCYBaHHS.

5.  Toxinui Ta nudepenmiang BUMX nopsaakis. Jpyra noxigHa napaMmeTpuyHo 3aaHoi QyHKIII.

6.  OcHoBHI TeopemMHu AudepeHIiaTbHOro YncieHHs GyHkii oquiei 3mMinHoi ( Teopemu depma, Pos,
Jlarpanxa, Komri).

7. 3acrocyBanHs noxijaHoi. [Ipasuio Jlomitans.

8.  ®opwmynu Teitnopa i MaknapeHa.



9.  3acrocyBaHHS MOXIJTHOI A0 TOCTiIKEHHS (PyHKIIT. YMOBH CTalOCTi TA MOHOTOHHOCTI, TPOMIKKH
3pOCTaHHS CIIaIaHHs, eKcTpeMyMH (QyHKIIT (HeoOXiqHi Ta JocTaTHi yMoBH). ONMyKIiCTh, YTHYTICTD
rpadika QyHKIIi1, TOYKH Meperuny (HeoOXiHI Ta JOCTaTHI YMOBH). ACUMIITOTH 10 rpadika
¢ynkuii. HaiiGinpme ta HaliMeHIe 3Ha4eHHS QYHKIIT Ha BIIPI3KY.

JlonaTok 2.
bazosi meopemuuni numanHss, wo SUHOCIMbCIL HA 3AXUCT PO3PAXYHKOBOT pobomu

Yacmuna 1.
Jinitina aneebpa.
1.  JlaiiTe 03HaYeHHS BU3HAYHUKA JAPYTOTO Ta TPETHOTO MOPSIKY. K 00UMCITIOIOTHCS BU3HAYHUKHI
JPYTOro Ta TPETHOTO MOPSIKY?
2.  CdopmymroiiTe BTaCTUBOCTI BU3HAYHHKIB.
JaiiTe 03HaYCHHSI BU3HAYHUKA N — T'0 TOpsiaKy. Ha yomy 6a3yeTbcst 00UHCIICHHS BUBHAYHUKA 1L —
ro nopsiaky?
o Ha3uBaeThcs MaTpulicto? SIK BU3HAYAETHCS PO3MIp MATPUILi?
o Take «eneMeHT MaTpuUIli»? SIK BU3HAYAETHCS MiCIle TIEBHOTO €JIEMEHTa MaTpPHUILi?
SIki MaTpuIll HA3UBAKOTHCSA PIBHUMH?
SIKy MaTpUII0 HA3UBAKOTh CXiTYaCTO0, TPAIEI[IEBUIHOK, BEPXHBOIO (HHYKHBOIO) TPUKYTHOKO?
Jlatu o3HaueHHs KBapaTHOi Matpuili. LI{o Ha3UBaEThCS TOJOBHO (JIOTIOMIKHOIO) JIiarOHaJLIIO
MaTpuIi?
9. JlaTi 03HAaYCHHS J1iarOHATHLHOI MATPHIIL.
10. SIxa mMaTpuLs HA3UBAETHCS HYJIBOBOKO, OTMHIUYHOIO?
11. IIlo Take BeKTOP-psAI0K ( BEKTOP-CTOBMEIH)?
12.  IIlo na3uBaroTh «MiHOpoM M;; MmaTpuLi»? [0 Ha3uBaKOTh «aIrebpaiaHuM JOMOBHEHHSM JI0

w

© N A

€JIEMEHTY @;;»? KU MK HUMH 3B SI30K?

13. SIxa maTpuls Ha3UBAa€THCS CyMOIO ABOX MaTpullb? ChopMyIroiiTe BIACTUBOCTI 101aBaHHS
MaTpHIlb.

14. 1o o3Ha4ae MOMHOXHUTH MaTpHItO Ha ckaysap? CHopMyIntoiiTe BIaCTUBOCTI MHOKEHHS MAaTpHIIl Ha
YHCIIO.

15. SIxa maTpulsg Ha3UBa€ThCS 100YTKOM JBOX MaTpUIlb. 3a SKUM IIPABUIIOM 3HAXOJUTHCS €1EMEHT
MaTpHuIli, 110 € JOOYTKOM JIBOX MaTpHIlb?

16. SIxy maTpuIto Ha3MBaIOTh TPAHCIOHOBaHOIO? HaBecTn mpuKIIaa TPaHCIOHYBAHHS MAaTPHIIi.

17. Sxa marpuig Ha3uBaeThcss 06epHeHo0? ChopmyoiTe TeopemMy Mpo ICHyBaHHS 00EPHEHOT
MaTpHIIL.

18. Sk 3 HaiiTh 0OepHEeHy MaTpuIto? SIK MepeBipuTH, M0 MATPHUILT € 00EPHEHOIO JI0 33aH0T MaTPHIi?

19. Illo Ha3uBaeThCs paHrOM MaTpUIli? MeToaH 3HAXOKEHHS PAHTy MaTPHIL.

20. Jlatm o3HaueHHS CHCTeMH JTiHIHHUX anreOpaiuaux piBHSHB(CJIIAP).

21. 3ammcaru CJIAP B anreOpaivsiii Ta MaTpuuHii hopmax. Onmcaru ii CKIaI0BI.

22. Slxa CJIAP Ha3uBaeTbCs OJHOPIIHOIO (HEOIHOPITHO0)?

23. Ilo Ha3uBaeThCs «po3B’sizkom» CJIAP?

24. Sxi CJIAP Ha3uBarOThCS CyMiCHUMH (HECYMiCHUMH)?

25. ki CJIAP Ha3uBaroThCs BU3HAUYCHUMHU (HEBU3HAYCHUMH)?

26. Y yomy nojsrae MaTpuuHuii Metos po3B’s3anns CJIAP? SIki cucteMu MOXHA HUM po3B’s3aTh?
BkaxiTe HEJOIKM METO/1a.

27. Sxi CJIAP moxHa po3B’si3atu MeTogoM Kpamepa? Y yomy nosnsirae e meroa?

28. Y yomy nomsrae meron I'aycca? SIki CJIAP mosxHa po3B’s3aTu IIUM METOAOM?

29. Cdopmymoiite Teopemy Kponekepa-Kamnemi.

Yacmuna 2.
Bexmopna anzebpa.
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Jlati 03HaYEeHHs BEKTOpA.

Sk MO>kHa 3aJ1aTH BEKTOp?

[Ilo Take MoayIb BEKTOpa?

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

SIKi BeKTOpa HAa3UBAIOTHCS BUIBHUMH, PIBHUMH, IPOTHUIICKHUMH, KOJIHEAPHUMH, KOMILTAHAPHUMU?

Sxi nii Hax BEKTOpaMu Ha3WBAIOThCS JIIHIMHUMUA?

Sk 3HANTH CyMy JBOX BEKTOPIB?

Sk 3HalTH TOOYTOK BEKTOpa HA YHCIIO?

BrnactuBocTi JiHIMHUX onepaii HaJ BEKTOpaMH.

[ITo Ha3uMBaeThCA MPOEKIIIE BEKTOPA Ha HAIPAMOK (Ha BEKTOP)?

Sk 3HAWTH IPOEKIIII0 BEKTOpa HA HAIIPSIMOK?

[[o Ha3uBarOTh KyTOM MK BEKTOpaMu?

BrnactuBocTi mpoek1ii BEeKTOpa Ha HAIIPSIMOK.

[Ilo Take opT BekTOpa?

1o Take HaNpsIMHI KOCUHYCH?

SIki BEKTOpHM HA3WBAKOTHCS JIHIMHO HE3aJIeKHUMU (JIIHIHHO 3aJIC)KHUMU)?
Jatu o3HaueHHs 0a3ucy Ha IJIOLIKHI Ta B IPOCTOPI.

Teopemu npo JiHIHHY 3aJ€KHICTh BEKTOPIB.

dopmyiia a5 3HAXOJKEHHSI KOOPAMHAT CEepeMHHU BiApi3Ka.
O3HayeHHs CKaJIPHOTo J00YTKY IBOX BEKTOPIB.

["'eomMeTpUyYHMIA 3MICT CKAJIIPHOTO TOOYTKY ABOX BEKTOPIB.

Di3UYHUH 3MICT CKAIIPHOTO JOOYTKY TBOX BEKTOPIB.

YMoBa nepneHIuKyIIPHOCTI TBOX BEKTOPIB.

BrnactuBocTi ckaisipHOTo JOOYTKY IBOX BEKTOPIB.

Sk 3HAWTH CKAIApHUIA JOOYTOK TBOX BEKTOPIB, SKIIO BEKTOPH 33/1aHO KOOPAWHATAMH?
SIK 3HAMTH KOCHHYC KyTa Mi)K BEKTOpaMHU.

O3HaveHHS! BEKTOPHOTO T0OOYTKY JABOX BEKTOPIB.

["'eomeTpruyHMi1 3MICT BEKTOPHOTO I00YTKY JIBOX BEKTOPIB.

®D13U4HMI 3MICT BEKTOPHOTO JOOYTKY JBOX BEKTOPIB.

BnactuBoCTi BEKTOPHOTO JOOYTKY IBOX BEKTOPIB.

YMoBa KoJliHeapHOi IBOX BEKTOPIB.

Sk 3HAMTH BEKTOPHUIA JOOYTOK, SKIIIO0 BEKTOPH 3a/1aHO KOOpAWHATAMU?
O3HaveHHs MIlIaHOTO 100yTKY TPhOX BEKTOPIB.

["'eomMeTpUYHMIA 3MICT MIILIAHOTO T00YTKY.

YMOBa KOMIIJIaHAPHOCTI TPHOX BEKTOPIB.

Sk 3HalTH MimaHui [oOYTOK, SKIO BEKTOPH 33/1aHO KOOpAUHATAMU?

Ananimuuna 2ceomempis.
[Ilo po3yMitOTh i PIBHAHHSAM JiHIT Ha IIOUIUHI?
CdopmymntoBatu TeopeMy IpO PIBHSHHS MPSAMOI Ha IUIOIIMHI.

Ske piBHSIHHS HA3UBAETHCS 3arajJbHUM PIBHIHHIM MpsAmMoi? [ToscHUTH, 110 03HAYAIOTh TapaMeTpu

PIBHSIHHS.

Slke piBHSHHS HA3UBAETHCSI KAHOHIYHUM PIBHSIHHIM NpsiMoi? [TosicHUTH, 110 03HAYAIOTh MapaMeTpu

PIBHSIHHS.
Hanwucaru piBHSHHS NPsAMOi, 1110 TPOXOAUTH Yepe3 JIBI TOUKH.

Sxe piBHSIHHSI HpSIMOI Ha3nuBaA€TbHCA HapaMCTpI/I‘-IHI/IM? HOHCHI/ITI/I, 10 O3HAYarOTh MapaMCTpu

PIBHSHHSL.
SIke piBHSHHS NPSAMOi HA3UBAETHCS PIBHAHHAM 3 KyTOBUM Koeditientom? [loscHuTy, 1110
03HAYarOTh MapaMeTpu PIBHAHHS.

Sxe piBHSIHHSI Ha3MBA€THCA HOpMaHLHI/IM? HOHCHI/ITI/I, IO O3HAYAIOTh IMMapaMCTpr piBHHHHH.



BinxuneHHs TOYKH BiJ IPSIMOi, BIICTaHb Bl TOYKH 0 MPSAMOi. 3B'I30K MK HUMH Ta METOIU
3HAXOHKEHHS.

10. Kyt MiX npssMUMH, yMOBH MEPIEHIUKYIISIPHOCTI Ta MApalIeIbHOCT] A MPSMHX 331aHUX
3arajibHUMH PiBHSHHSIMHU.

11. Kyt MiX NpsSsMUMH, YMOBH MEPIECHIUKYISPHOCTI Ta NApaIEIbHOCTI U MPSIMUAX 3aJaHUX
HOPMaJIbHUMH PiBHSHHSAMHU.

12. Kyt MiX NpsSsMUMH, YMOBH MEPIECHIUKYISPHOCTI Ta NAPATETBHOCTI U MPSIMUAX 3aIaHUX
PIBHSHHSIMH 3 KyTOBUM KOe(Dilli€EHTOM.

13. o po3yMitOTh MiJ MOHATTAM HOBEPXHi?

14.  CdopmymoBatu TeopeMy MpoO PiBHSHHS IJIOLMIMHY.

15. SIxe piBHSHHS Ha3UMBAETbCA 3arajlbHUM PIBHAHHM IUTOIMHU? [10SICHUTH, 1110 03HA4YaI0Th
napaMeTpH piBHSAHHS.

16. SIxe piBHSHHS HA3UBAETHCS PIBHSHHSAM IUIOMIMHHM Y Bifpizkax? [loscHUTH, 1IT0 03HAYAIOTH
napaMeTpH piBHSAHHS.

17. Sk 3HaiTH piBHSAHHS IUIOMIWHHM, IO MPOXOIUTH Yepe3 3 TOUKHU?

18. SIxe piBHSAHHS Ha3UBAETHCS HOPMAIBLHUM PIBHAHHAM IUTOIIKMHU? [TosicHUTH, 1110 03HAYAIOTh
napamMeTpH piBHSHHS.

19. BiaxuieHHS TOYKH BiJ IUIOIIMHM, BIICTaHb BiJl TOYKH A0 IIJIOIIMHHM. 3B'I30K MK HUMH Ta METOIU
3HAXO/KEHHS.

20. Illo Ha3uBa€eThCS KYTOM MIX JBOMA IutomuHaMu? Sk 3HalTH?

21. 1o po3yMitOTh Mij JiHIEO B TPOCTOPi?

22. Slxe piBHSHHS Ha3WBAETHCS 3aralIbHUM PiBHSHHAM MpsiMOi y ipoctopi? [losicHUTH, 1110 03HAYAIOTh
napamMeTpH piBHSHHS.

23. Slke piBHSHHS Ha3WBAETHCSI KAHOHIYHUM PIBHSHHAM MpsiMOi y ipoctopi? TlosicHuTH, 1110 03HAYAI0Th
napamMeTpH piBHSHHS.

24. Hamucatu piBHSHHS OPSAMOT, IO TIPOXOTUTH Yepe3 B TOUKH.

25. SIxe piBHSAHHS MPSAMOI HAa3UBAETHCS TapamMeTpruaHUM? [10SICHUTH, IO 03HAYAIOTh MTapaMeTPH
PIBHSTHHSL.

26. Sk mepeiTH Bijg 3araJbHOTO PiBHSHHS MPSAMOI Y IIPOCTOPI 10 KAHOHIYHOTO?

27. S$Ixi yMOBHM MalOTh BUKOHYBATHCS, 1100 TpsiMi OyJIn napanesbHi, HepueHIuKyIIpHi?

28. SIxi yMOBHM MalOTh BUKOHYBATHCS, 100 TPSIMi TIEPETHHAIIHCA.

29. SIxi yMOBM MalOTh BUKOHYBATHCS 11100 IpsMa 1 MIIOUIMHA Oy NepHeHIUKYIApHi?

30. SIki yMOBHM MalOTh BUKOHYBATHCS 1100 MpsiMa 1 TUIOIMHA OYyJIU MapajenbHi?

31. SIki yMOBHM MalOTh BUKOHYBATHCs 1100 MpsiMa Hajlexasna MouuHi?

32. SIk 3HaWTH KyT MIXK IPSAMOIO Ta IJIOLIMHOI0?

33. 1Ilo Ha3uBarOTh KPUBOIO 2-T0 MOPSAAKY, IKUH 3arallbHUN BUIIIS 11 pIBHAHHS?

34. O3nHaueHHs Kona. Buay piBHSHbD.

35. Osnauenns eninca. Kanoniune piBHAHHSA. OCHOBHI XapaKTEPUCTHKH.

36. Osnauenns rinep6onu. Kanoniune piBHsIHHA. OCHOBHI XapaKTEPUCTHKH.

37. Osnauenns napa6onu. Kanoniune pisHsHHsA. OCHOBHI XapaKTEPUCTUKH.

Yacmuna 3.
Enemenmu meopii epanuyp.

1.  Io trake mHOXMHA? CriocoOu 3aBAaHHS MHOXHHU.

2.  Slxa MHOXMHA Ha3WBA€THCS TUCKPETHOIO, 3YMCIICHHOIO, HEMIEPEPBHOIO?

3.  Slka MHOXHMHA Ha3MBA€THCS YUCIIOBOIO MOCIIIOBHICTIO?

4.  SIxa mocIiIOBHICTh Ha3uBa€eThcsa oOMexxeHor? [1]o Take BepxHs (HMKHS) MeKa MOCIITI0BHOCTI?
[Ilo Take TouHA BepXHs (HIKHS) Mexa?

5. SIK1 OCIIITOBHOCT] Ha3UBAKOTHCI MOHOTOHHUMU?

6.  Illo Take rpaHuIs MOCTIIOBHOCTI?

7. SIxa mocniI0BHICTh HA3UBAETHCSI HECKIHUEHHO MaJIOl0?

8.  Jlemu npo HeCKiHUE€HHO MaJli MOCIIiJOBHOCTI.



9.

OCHOBHI BJIACTUBOCTI 301’KHUX ITOCI1JOBHOCTEMN.

10. Sxa mocniIOBHICTh HA3UBAETHCS PYHIAMEHTAIBHOIO?

11. o Take ¢yHKis, 001acTh BU3HAUCHHS, 0071aCTh 3HAUYEHb, APTYMEHT, 3HaYeHHS (QYHKIIii?

12. Cnoco06wu 3aBmaaHHs QYyHKITIT.

13. SIxa QyHKIisA HA3UBAETHCS MAPHOIO, HEMIAPHOIO, 3arajbHOr0 BUTIsAy? BiactuBocTi rpadikiB
MapHUX Ta HEMTAPHUX (YHKIIIH.

14. SIxa pynkuis Ha3uBaeThes nepioaunuHoo? Lo take mepion GpyHKIii?

15. Sxa dyHKIisS HA3UBAETHCS OOMEKEHOI0?

16. Axi ¢yHKIIT HA3UBAIOTHCSI MOHOTOHHUMU?

17. o Ttake rpaHuYHa TOYKA MHOXHHU?

18. Osnauenns rpanumi QyHkiii 3a ['efine. O3nauenns rpanui ¢yHkimii 3a Komri.

19. o Take OHOCTOPOHHI T'PaHUIII?

20. Os3HauyeHHs I'PaHMII HA HECKIHYEHHOCTI.

21. Teopema mpo iCHyBaHHS I'PaHHIII.

22. CdhopmyoiTe OCHOBHI TEOPEMH MPO TPAHUIIL.

23. Slxa QyHKIig HA3UBAETHCSA HECKIHUEHHO MAJIOIO MIPH X — X(?

24. CdopmynroBaTi JeMHU PO HECKIHYEHHO Mauli (DyHKIII].

25. CdopmymnroBatu TeopeMy Mpo MpecTaBieHHs PyHKIIIT, 10 Ma€ CKIHYEHHY TPaHHUIIIO.

26. Slxa QyHKIis HA3UBAETHCS HECKIHUCHHO BEIIMKOIO IPH X — X(?

27. CdopmymoBatd TeopeMmy MpO 3B'I30K MK HECKIHUEHHO MaJIMMHU Ta HECKIHUYEHHO BEIHKUMU
GyHKIIIMH.

28. CdopmymroBatu TeopeMH mpo apudMeTHUHIN oneparlii HaJl TPaHUISIMHU.

29. SIKi iCHYIOTh HEBU3HAYCHOCTI IPHU OOYHCIICHH] TPaHUIIb?

30. SIki nepeTBOpPEHHS 3aCTOCOBYIOTBCS JUISL PO3KPUTTS HEBU3HAUEHOCTEH, IO IMOPOJKYIOTHCS
BiJTHOIIICHHSIM MHOTOYWICHIB, IPOOOBO-paIiOHATBHO0 (DyHKIIIEI0?

31. Ilepma uymoBa rpaHUIls Ta HACTIAKY 3 HEi.

32. Jlpyra 4yaoBa rpaHMIs Ta HACIIIKH 3 HET.

33. Y yomy nossirae mopiBHSAHHS HECKIHYEHHO MaJIUX?

34. Sk 3HaiTH MOPSAAOK HECKIHYEHHO MaJiol (PyHKIIi BiTHOCHO 1HIIOI HECKIHYEHHO MaJiol PyHKIIT mpu
X = xy?

35.  OnumriTe 3acTOCYBaHHS €KBIBaJICHTHUX HECKIHYEHHO MaUX (DYHKIIH 10 00YHCICHHS TPaHHIIb.

36. Has3BiTh OCHOBHI €KBIBaJEHTHO MaJli (DYHKIII].

37. OsHaueHHs HeNepepBHOIT PYHKIIIT B TOYIII.

38. CdopmymoBaTH KpHUTepiil HemepepBHOCTI (YHKII «MOBOIO TPAaHHUIBY», «MOBOK OJHOCTOPOHHIX
TpaHUIIb», KMOBOIO TIPUPOCTIBY», KMOBOIOS, E.

39. Ha3BiTh apu(MeTHYHI BIACTUBOCTI HENEPEPBHUX (DYHKIIIH.

40. Slka TOouKa Ha3MBAETHCS TOUKOIO PO3PHUBY (PYHKIII.

41. JlaiiTe 03HAUYE€HHS YCYBHOTO PO3pUBY (DYHKILIT.

42. JlaiiTe o3HaueHHS po3puBy I poxy.

43. Jlaiite o3HaueHHs po3pusy Il pony.

44.  CdopmymioiiTe TeOpeMu MpO BIACTUBOCTI HENIEPEPBHUX (YHKIIIH.

45. Slka (yHKIIisl HA3UBAETHCSA HEMEPEPBHOO HAa BIAPI3KY?

46. CdopmymroliTe TeOpEMH PO BIACTHBOCTI (PYyHKITII HEMEpEPBHUX HA BiJPI3KYy.

Yacmuna 4.
Jlugepenyianvne uucienusn hynkyii 0OHiel 3MIHHOL.

1.  IIo Ha3uBaeThCs MOXIAHOO QYHKIIT B TOUL?

2. Slxa QpyHKIis Ha3UBAETHCS TU(EPEHITIHOBAHOIO B TOUIII?

3. Slkuit icHye 3B’430K M) HENIEPEPBHICTIO 1 tu(epeHLiiioBaHicTIO QPyHKIIT B TOUII?

4, Slkuii reoMeTpUYHMI 3MICT TTOX1THOT B TOYII1?

5. Skuit Gpi3udyHMN 3MICT MOX1AHOT B TOULI?

6.  Ha3Bite nmpaBuna qudepeHIiroBaHas QyHKINH (TI0XiTHA CyMH, JOOYTKY, YaCTKH)?

7. Onunrite NOpsIoK AUQepeHIiFOBaHHS CKIATHOI (QYHKITII.

8.  HaBeniTh TaOIUITIO MTOXiTHIX OCHOBHUX €JIE€MEHTApHUX (YHKIIIH.

9.  Sxi ¢pyHKUIi HA3UBAIOTHCS HEBHUMM 1 IK BOHH JU(PEpEHIII0I0ThCs?



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

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

30.
31.
32.
33.

[ITo Take norapudmivHe quQepeHIIiFOBaHHS 1 KOJIU BOHO BUKOPUCTOBYETHCS?

Sxi QyHKINT HA3UBAIOTHCS MAPAMETPUIHUMU 1 IK BOHH TU(DEPEHIIFOIOTHCS?

[lo Ha3uBatoTh AudepeHiiaaoM GyHKIli B TOUI?

Slkuit reomeTpUYHMM 3MICT AU EpeHITiaTy?

BrnactuBocti nudepenmiany(roxinna cymu, 100yTKy, 4acTKH)?

[ITo o3Hauae iHBapiaHTHICTH qUdepeHItiany?

Sk oOuuCIIOEThCS HAOIMKEHE 3HaYeHHS (DYHKITIT B TOUIIi?

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

MexaH14HUH 3MICT MOX1AHOT 2-TO OPSIKY.

o po3ymitoTh mia qudepeniiaaom 2-ro, 3-ro,..., N-ro MopsaKy?

CdopmynroBaTi OCHOBHI TeOpeMH U (PEepeHIIAIBHOTO YUCICHHS 1 JaTH T€OMETPUYHY
IHTEepHpeTaLito.

ChopmymoBaru 1-1me ta 2-re nmpaBuia Jlomitamns. Sk po3KprUBalOTHCS HEBU3HAYCHOCTI 1HIIUX THITIB
3 BUKOPUCTaHHAM mpaBui Jlomitans?

Ski GyHKIIT HA3UBAIOTHCSI MOHOTOHHUMH, CTPOTO MOHOTOHHHMHU, 3POCTAl0OYMMH, CIIaTHUMH, HE
3pOCTAlOUMMHU, HE CHAAHUMU?

SIKi TOYKM Ha3MBAIOTHCS JIOKATbHUMH €KCTPEMyMaMu ?

Sxi HeoOXiaHI 1 JOCTaTHI YMOBHU eKCTpeMyMy (pyHKIIii?

HageniTe cxemMy JOCIHiPKeHHST QYHKIIIT Ha POMIXKKH 3pOCTaHHS, CIIaJIaHHs Ta CKCTPEMYMHU.
Komu rpadix ¢pyHKIIIT HA3UBAETHCS OMYKIUM (YTHYTUM)?

SIKy TOYKY Ha3MBaKOTh TOYKOIO MEPETHHY?

SIxi ymMOBH onykJocTi (yrayTocTi) rpadika GpyHKIii?

Hagenith cxemy nocnimpkeHHs QyHKIIT Ha TPOMIKKHU OMYKJIOCTI, YTHYTOCT1 Ta 3HAXOXKEHHS TOYOK
HEpEeTruHy.

Ski HeoOXiAHi 1 TOCTaTHI YMOBU ICHYBaHHS TOUOK NEpEeruHy?

o Take acumnToTa rpadika GyHKIII?

SIki iICHYIOTh aCUMIITOTH 110 rpadika GyHKIT?

Hagenith 3aranpHy cxemy JOCHTIHKEHHS (YHKIIII.

JlonaTok 3.

Ilepenik mem, Ki BUHOCAMbCA HA €K3AMEH.
e BusHauHuKH Ta iX 3acTOCyBaHHS. POpMyJn
e Kpamepa 3HaxX0/KEHHS pO3B’A3KIB CUCTEM JIIHINHUX aareOpaiyHuX piBHSHb.
e Marpuui: 1ii Hag MaTPULSIMH, paHT MaTpulll, o0epHeHa MaTpullst. MaTpuUyH1 piBHSHHSL.
MartpuuHuil MeTo/1 3HaXOJKEHHS PO3B’A3KIB CUCTEM JIHIMHUX anredpaiuHux piBHIHb. MeToa
l"ayca 3Hax0mKeHHS PO3B’SI3KIB CUCTEM JIIHIMHUX areOpaidyHuX piBHSIHb.
EnemenTun BekTOpHO1 asireOpu: /il HajJl BEKTOpaMH.

[Ipsima niHisA HA TUIOIIMHI.
PiBusnHs muommHu. PiBHAHHS npsaMoi B mpocTopi. 3a/1a4i Ha IPsIMY 1 IUTOIIMHY B POCTOPI.
Kpusi npyroro nopsiiky: koo, napadosa, emirnce, rinepoosa.

I'panuni uncnoBoi nocnigoBHOCTI. ['panui ¢pyHkiii. OOUNCIEHHs IPaHULb 13 3aCTOCYBaHHIM
I'i Il uynoBux rpaHuiib.

e [lopiBHsHHS HecKiHUeHHO ManuXx (GyHkuid. [Topsaok manocti. ExBiBaleHTHI HECKIHYEHHO
MaJti.

e HenepepsHicth pynkuiid. Knacudikaiiis Touok po3pHuBy.

e JludepeHLioBaHHS SIBHO, HESBHO Ta MapaMeTpUYHO 3a1aHuXx (yHkii. Audepenuian ta
HOr0 3aCTOCYBaHHS.

e [loxinHi Ta AUQepeHiany BULHUX MOPSIKIB.
e JlochimkxeHHs GyHKIii 3a qornomororo noxinxoi. [lo6ynosa rpadikiB ¢pyHKIii.
e (OOuuncneHHs TPaHMIlL 32 JOTIOMOTO0 MpaBwio JlomiTas.

Honarox 4.
Teopemuuni nNUManHs, WO BUHOCAMbCS HA eK3AMEH.
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Busnaunukm, 03HaueHHs Ta BIACTUBOCTI. [IOHATTS BU3HAUHUKIB BUIIMX MOPSIKIB.

Martpuili, OCHOBHI O3Ha4deHHs, Ail Hax MaTpuigMu. [loHsATTs oOepHeHoi Mmarpuii. Teopema
icCHyBaHHS 00epHeHO1 MaTpuii. Panr marpui

MaTpu4Hi piBHSHHS.

Cucremu niHIHHMX anreOpaiunux piBHSAHb. OcHOBHI TOHATTS. Mertomu po3s’s3anns CJIAP:
MaTpudHUi Meton, meton Kpamepa, Meron IMayca. Jlocnimkennss CJIAP 3a mormomororo TeopeMu
Kponekepa — Kamnemi.

Bekropu. OcHoBHi monstTs. JliHiitH1 1ii Hag BekTopamu. [Ipoekiiis BekTopa Ha HanmpssMok. Po3kian
BeKkTOpa 3a 06asucom. JliieHHs BiApi3Ky B 3aaHOMY BimHOIIeHHI. CKasIpHUIA 100YTOK, O3HAYEHHS
Ta BIACTUBOCTI. BekTopHUi 100yTOK, O3HAYCHHS Ta BIACTUBOCTI. Mimranuii 100yTOK, O3HAUCHHS
Ta BJIACTUBOCTI.

PiBHsHHS mpsMoi Ha miouMHI. Buay piBHAHB NIpsMOi Ha IUIOMIMHI. YMOBH MHapaieiabHOCTI,
MEePIEHANKYIISIPHOCTI MPSAMUX Ha TuiomuHi. Kyt Mk npsmumu. Bigctans Bii TOYKH 10 MPSMOI.
BigxuneHHs TOYKH BiJl IPSIMO.

[TnomuHa SIK MOBEpXHsS MEPIIOro MOpsAAKY. Buau piBHSHB IutommHU. BifcTtanb Bifg TOYKH 10
TUTONIVHM. BiIXWICHHS TOYKH BiJl TUIOMMHA. KyT MiXK TUTOIIIMHAMH.

[Ipssma y mpocropi. Bunu piBHAHb npsimoi y mpoctopi. Kyt Mixk aBoma npsmumu. B3aemo
pO3TanIyBaHHs MPSMHUX Y TPOCTOPI.

B3aemue po3TanryBaHHS NpsMOi Ta MJIOLUUHH.

Kpusi npyroro nopsiaky (koso, exirc, rinep0oona, nmapadona). O3nauenns. KaHoHiYHE piBHSIHHS.
OcHOBHI mapameTpu.

[ToBepxHi apyroro nopsaky. [loHsATTs moBepxHi Apyroro nmopsaxy. OCHOBHI OBEPXHi, KAHOHIYHE
PIBHSIHHS Ta BUTJISI.

IMocnimoBHicTe.  BimactmBocTi  301KHMX — MMOCHIZOBHOCTEH. MOHOTOHHI  ITOCJIJIOBHOCTI.
dyHIaMeHTallbHI MOCHiToBHOCTI, KpuTepii Komni. Heckinuenno mani mocnigoBHOCTI. Jlemu mpo
HECKIHYEHHO MaJli TIOCIiIOBHOCTI

OyHK1i1, ocHOBHI MOHATTS. ['panuns gynkuii B Touni. OnHOCTOpOHHI rpanuii. ['panuii GyHKIil
Ha HecKiHYeHHOCTI. HeckindenHa rpanuis. OCHOBHI TEOPEMH MPO TPAHUIIO (DYHKIIIT.
HeckinueHHO Mali Ta HeCKiHU€HHO BesUKi (yHKI1i. OCHOBHI JIeMH PO HECKIHYEHHO MaJIi (hyHKIII.
3B’s130k Mixk HM® Ta HB®.

Apudmernuni aii Hax rpaHunsMu. llepina uynoBa rpaHuis Ta Hacuigku 3 Hei. Jlpyra dymoBa
IpaHuLS Ta HACIIJKHU 3 Hel.

[TopiBusaast HM®. ExBiBanentHi HMO®.

Henepepshicts ¢ynkuii B Touni. Kinacudikariis Touok po3pHuBy.

3anaui, 0 IPUBOAATH J0 MOHATTS MOX1AHO1. O3HAaYeHHs MOX1/IHOI, TEOMETPUYHUM Ta (i3UIHUI
3MICT.

[TpaBuiia nudepenuitoBaHHs. (01HE Ha BUOIp 3 JOBEICHHSM).

[ToxigHa HesiBHO 3aaHoi pyHKuii. Jlorapudmiune iHTerpyBanss. [ToxigHa napameTpuaHo
3aaHol PYyHKITII.

Judepenuian ¢pyHkiii. O3HaueHHs, BIaCTUBOCTI, 3aCTOCYBAHHS.

[ToxinHi Ta qudepeHIiany BULMX TOpsaKiB. [pyra nmoxijgHa napaMeTpu4Ho 3a1aHoi QyHKIII.
OcHOBHI TeopeMu u(epeHIiaIbHOro YicaeHHs (QyHKIii oaHieT 3MiHHOT ( Teopemu Depma,
Pomnns, Jlarpanxka, Ko (ogHa 3 ToBeIeHHSIM)).

3acrocyBanHa noxiaHoi. [IpaBuio Jlomitans.

®opmynu Teiinopa 1 Maknapena.

3acTocyBaHHsI MOX1HOT 10 AOCTIHKeHHS QyHKIIIi. YMOBH CTaI0CTI Ta MOHOTOHHOCTI, TPOMDKKH
3pOCTaHHSA CHaJaHHs, eKcTpeMyMu QYyHKIT (HE0OXiH1 Ta 1ocTaTHI yMOBH). ONyKJIICTh,
YTHYTICTH rpadika GyHKIIT, TOUKU eperuHy (HeoOX1aH1 Ta JOCTaTHI YMOBHU). ACUMIITOTH JI0

rpadika ¢pynkuii. HaitOinpie Ta HaliMeHIIe 3HaueHHs (QYHKLIT Ha BIIPi3KY.

Po6ouy nporpamy HaB4anbHOI gucumnnainm (cunabyc):

CKnageHo
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