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

Kadeapa maremaTruunoi

PiBHSIHb

Buwa matematuka. HactuHa 2.

dyHKUiA 6araTbox 3MmiHHUX. IHTerpanbHe yncneHHa. AudepeHuianbHi

PiBHAHHA.

Pob6oua nporpama HaBuYanbHOI agncuunaiim (Cunabyc)

PiBeHb BULW,0i OCBiTH
Fanysb 3HaHb
CneuianbHictb

OcBiTHA nporpama
Cratyc gucumnnidm
®dopma HaBYaHHA

PiK niarotoBKu, cemectp
O6car aucumunniim

CemecTpoBuii KOHTpONb/
KOHTPOJIbHI 3axo4am

Po3knap 3aHATb
MoBa BUKNapaHHA
IHdopmauia npo

PeKBi3anTK HaBYa/IbHOI AUCUUNAIHN

Mepwuii (6akanaepcoKuii)

G - IH¥eHepis, supobHUUMBo ma 6ydisHUYMeo

G11 "MawuHobydysaHHa"

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

300YHa

1 Kypc, 6ecHAHULL cemecmp

9 kpedumis /270 200uH

[IpakTnu.
3aHAT.
Jlekmii | (cemiHapm) CPC
Toguuu 6 6 258

Exzamen; mooynvna kxonmpoavna poboma (MKP), inousioyanvhe cemecmpose
sasoanus (IC3)

http://roz.kpi.ua
YKpaiHcbka
JNlekTop

¢izukn Ta MudepeHniaIbHUX

KepiBHUKa Kypcy /
BUKNaAadiB

MpaKTUYHi 3aHATTA:

Po3milieHHA Kypcy Ha matdopmi «CiKOpchbKuit» (KOA JOCTYIY 0 Kypcy HalaeThCs Ha

MEPIIOMY 3aHATTI 3T1AHO 3 PO3KIAIOM)

Mporpama HaB4Ya/AbHOI AUCLUN/IIHU
1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTu HaBYaHHA
2. Onuc HaBYaNbHOI AUCLUUNAIHWK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTu HaBYaHHA

MeTo10 HaB4aIbHOI NUCHUILTIHY € (POPMYBaHHS y CTYJEHTIB IHTErpaJIbHOI KOMIETEHTHOCTI — 3/aTHOCTI
JI0 JIOT1YHOTO MHCIJEHHS, (POPMYyBaHHS OCOOMCTOCTI CTYAEHTIB; PO3BUTOK iX IHTENEKTY 1 37i10HOCTEH;
3/1aTHOCTI PO3B’sI3yBaTH CKJIa/IHI CIIeliali30BaHi 3a/1a4l Ta MpakTU4HI TpodsieMu npodeciiiHol JISIbHOCTI,
BUKOPUCTOBYBAaTH METOAM MAaTEMaTHYHOTO aHAJII3Y B IHKEHEPHHUX PO3PaXyHKaX.

BuBuenns gucrumoring “Buma matemaTuka” CTyJ€HTaMH BIOYBA€ThCS MPOTATOM JIBOX CEMECTPiB Ha 1
Kypci, BIIMOBIAHUIA KypC MOALIEHUH Ha IBa KpEAUTHUX MOy “Buia marematuka. Yactuna 1. JliniiiHa,
BEKTOpHa anreOpa Ta aHajmiTU4YHa reomerpisd. udepenuiaabHe uuciaeHHs.” Ta “Buia maremaruka.
Yacrtuna 2. @yHkiis 6aratbox 3MiHHUX. [HTerpansHe uncienHs. /udepenuianbi piBHAHHS . 3aralbHui
o0csr nucuurutiad — 17 xpeauTiB (OCIHHINA ceMecTp-8 KpeauTiB, BECHSIHUNA CeMECTp — 9 KpeInTiB)

IIporpaMHi KOMIETEHTHOCTI:

3araabHi komnereHTHOCTI (3K)
3K 01 — 3xatHicTh 710 aOCTPaKTHOTO MUCJIEHHS.



3K 06 — 3naTHicTh TeHepyBaTH HOBI 1/1€1 (KpeaTHBHICTB)
3K 11 — 3n1aTHicTh 10 MOUIYKY, 00OpOOICHHS Ta aHai3y iH(GOpMAIIii 3 PI3HUX JHKEPE.

IIporpamMHi pe3yJbTaTH HABYAHHSA
ITPH 04 — 3Hatu MareMatuky, Gi3WKy 1 XiMil0 Ha piBHI, HCOOXITHOMY JISI JIOCATHEHHS PE3yJbTaTiB
OCBITHBOI IIPOTPaMH.

MpepeKBi3nTK Ta NOCTPEKBI3UTU gUCLUNNIHK (MicLle B CTPYKTYPHO-/I0riUHIl cXemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpamoto)

Huctuminina «Buma maremaruka. Yactuna 2. dyHkimis 0aratboX 3MiHHUX. [HTerpanbHE YHCICHHSL.
HudepenianbHi piBHSHHA.» BUKIAAAETHCSI B APYroMy ceMmecTpi Ha 0asi «Buma maremarnka. Yactunal.
JliniitHa, BeKTOpHA anreOpa Ta aHaliTHIHA reoMeTpis. JudepeHiianbae YucIeHHs.».

MeTta BUBYEHHS AMCLHUILUIIHU — 3aCBOEHHS CTYJACHTaMU 0a30BUX MaTeMAaTUYHUX 3HAHb, OTPUMAaHHS
HABUYOK MATEMAaTUYHOTO JIOCIIKCHHS; PO3BHHECHHS Y CTYJICHTIB MHUCICHHS, ()OpMyBaHHS HABUYOK
BUKOPHUCTAHHA [TOBHOTO 00’ €My iH(OpMaIlii Ta KOMyHIKaTUBHUX 3ac00iB y mpodeciiiHiii qisIbHOCTI.

3micT HaBYaIbHOI AUCLUNAIHM

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

Po3ain 1. EsemenTu qainiiinoi ajareopu.

Tewma 1.1. Matpumi. [ii Hag MaTpHIsaMy.

Tema 1.2. BusHayauku Ta iX BIaCTHBOCTI.

Tema 1.3. Obepuena matpuiisd. MaTpuiHi piBHSHHS.

Tema 1.4. Cuctemu niHiHUX anreOpaiyHUX PiBHSHB.

Po3ain 2. EjileMeHTH BeKTOPHA ajire0pM Ta aHAJITHYHOI reoMeTpii.

Tema 2.1. Bekropu. Jlii HaJy BEKTOpaMHu.

Tewma 2.2. IIpsima Ha TUTOITHHI.

Tewma 2.3. IInomuHa Ta npsiMa B MPOCTOPI.

Tema 2.4. KpuBi 1pyroro nopsixy.

Po3nin 3. Beryn 10 MaTeMaTHYHOT0 aHATI3Y

Tema 3.1 Yucnosi nocniIoBHOCTI. ['paHu1s 4MCI0BOT OCIITOBHOCTI.

Tema 3.2. ®yHkuii, 03Ha4eHHsI, criocoOu 3aBaanHs. Knacudikamis pyHKiii.

Tema 3.3. I'pannns ¢ynkuii. I ta Il wynosi rpanuii. ExBiBajgeHTHI HECKIHUEHHO Masli (GYyHKIIII.
Tema 3.4. HenepepBHicTh QyHKIIT 0HI€T 3MiHHOI. Kitacudikaiiisi TO4ok po3puBy.

Po3nin 4. Indepenuianbnae yncaeHHs GyHkuii ogHiel 3MiHHOT

Tema 4.2. IToxinHi Ta qudepeHIiaay BULX TOPSIKIB.

Tema 4.3.3actocyBanHs 1u(epeHIIaIbHOTO YNCICHHS JUIsl TOCTIKeHH QyHKIIN 1 0Oy 10BH 1X
rpadikis.

OcsgiTHill koMnIOHeHT «Buma martemaTuka. Yacruna 2. @ynkuia 6ararbox sMiHHux. InTerpanbue
yncjaenns. {udepennianbHi piBHAHHA) - BiABoaAuTHCs 9 kpeauTiB ( 270 roamn).
Po3nin 5. @yHKuii KITbKOX 3MiHHUX

Tema 5.1 [HousTTs QyHKIIT KUTBKOX 3MIHHUX.

Tema 5.2 I'panuis Ta HeMEPEPBHICTb.

Tewma 5.3 JIudepeniiitoBanHs Ta 3aCTOCYBaHHS MOX1THUX

Po3nin 6. InTerpajibHe yncjaeHHs PpyHKUIl OQHi€l 3SMIHHOI

Tewma 6.1 HeBusnaueHuit interpai.

Tema 6.1 BusnaueHuii iHTerpai.

Tewma 6.2 HeBnacHi iHTEeTpan.

Po3nin 7. 3snyaiini nudepennianbHi piBHAHHSA

Tema 7.1 3Buuaiini qudepeHuiaabHi pIBHSIHHS MEPIIOTO MOPSAKY.



Tema 7.2 3Buuaiini nudepeHIiaibHi piBHAHHS BUILUX MOPSAKIB.
Tema 7.3 Cucremu 3BUuaiiHUX AUGEpEHITIATFHUX PIBHSIHb.

HaBuanbHi matepianu Ta pecypcum

OcHosna nimepamypa:

1. dy6osuxk B.I1. Buma marematuka: HaBy. noci6. / Jlyoosuk B.I1., FOpuk LI. — K.: A.C.K., 2005. — 648
c.

2. Buma matemaruka. EnemeHTH niHIMHOI 1 BEKTOPHOI anreOpu, aHamiTH4Ha reoMetpis. IIpakTukym
[EnexTtponHuii pecypc]: HaBu. moci®. ama  3m00yBaviB  CTyneHs OakamaBpa cmer. 141
Enexrpoenepreruka, enexkrporexHika ta enexkrpomexanika / KIII im. Iropst Cikopebkoro ; ykman.: H.
JI. lenucenko, B. ®@. 3pakeBchka. — Enexkrponni TekctoBi nani (1 daiin: 4,01 Mo6aiit). — Kuis : KIII
im. Irops Cikopcebkoro, 2024. — 168 c.
https://ela.kpi.ua/handle/123456789/66743

3. Buma marematuka. Betynm no Mmatemarnunoro ananmizy. Ilpaktukym [EnexktpoHHuii pecypc]| : HaBu.
noci0. ais 3100yBaviB cTyrnens 6akanaspa crieil. G3 Enexkrpuuna imkenepis, G4 EHeproBupoOHUIITBO
/ H. JI. denuncenko, B. B. Morunsosa ; KIII im. Iropst Cikopcekoro. — EnekTponHi TekcToBi faHi (1
daiin: 1,72 Moaiit). — 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

4. Bwuma marematuka. udepenuianpae ynciaenas QyHkiii onHiel 3MinaOi. [IpakTikym [EnexTponnunii
pecypc] : HaBuanpHuii mociOHMK 1 3700yBadiB crymeHs OakanaBpa / H. JI. Jlenucenko,
T. O. €promina, B. B. Morunsoa. — EnextponHi TekctoBi gadi (1 ¢aitn: 2,92 Moaiit). — Kuis : KIII
iM. Iropst Cikopebkoro, 2022. — 159 c.
https://ela.kpi.ua/handle/123456789/50361

5. Bwuma maremaruka. @yHkiii 6aratbox 3miHHuX. [Ipaktrkym [Enekrponnuii pecypc] : HaBd. 1mocio.
JUist 3100yBayiB cTyrneHs Oakanaspa cuell. 141 Enekrpoenepreruka, e1eKTpOTEXHIKA Ta
enektpomexanika / KIII im. Irops Cikopcrkoro ; yknan.: H. JI. Jlenucenxo, B. B. Morunbosa. —
Enextpon. texct. nani (1 ¢aitn). — Kuis : KIII im. Iropst Cikopeskoro, 2024. — 49 c.
https://ela.kpi.ua/handle/123456789/67942

6. Buma maremaruka. HeBusnauenuii interpan [EnexTpoHHHH pecypc| : MPaKTUKyM : HaBYaJIbHHNA
nociOHUK 1 3700yBadiB  cTymeHs OakanaBpa cmemianbHOocTi 141 EnextpoenepreTuka,
enekTpoTexHika Ta enekrpoMexanika / KIII im. Irops Cikopcebkoro ; yknaa.: H. JI. Jlenucenko, B. B.
MorunboBa. — Enexktpon. Tekct. nani (1 ¢aiin: 1,3 Moaiit). — Kuis : KIII im. Iropst Cikopebkoro, 2025.
-70c.
https://ela.kpi.ua/handle/123456789/74277

7. 3aBgaHHs Ta METOJIWYHI BKa31BKU JJO BUKOHAHHS THUIIOBOT'O PO3pPaxyHKY 3 KypCy BHILOT MAaTEMaTUKH
Ha TeMy “Bu3HadeHuil Ta HeBJIacHi iHTerpanu’”

Vxmanu: B.®.3paxescrka, .B.B. Morunsosa. — K. HTYY “KIII imeni Iropst Cikopebkoro”, 2017. -
37c.
http://ela.kpi.ua/handle/123456789/23008

8. JudepentianbHi piBHSHHS Ta cucTeMU. MeToIUYHI BKa3iBKU Ta BapiaHTU 3aBJIaHb AJIs1 THTIOBOTO
po3paxyHky 3 Buioi marematuku. / ykiaa: T.B.Kapnayxosa, B.®.3paxeBcrka, B.B.Morunsosa-K.:
HTVYYVY «KIII»,2014.-80c. )
https://ela.kpi.ua/handle/123456789/7668

9. Bmamimipo B.M., ITyukoB O.A., [lImureBcrkuii M.B. 30ipHuK 3aBaaHb 3 BUIIOi MaTeMaTtuku. Y.1. -
Kuig: ITomitexnika. - 2003.-189 c.

Jlonomioscna nimepamypa:

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

2. Buma maremaruka. Enementu niniitnoi anredpu. [Ipaktukym [ EnextponHuii pecypc] : HaBuaibHUM
nociOHuK 1y1st 3100yBaviB crynens 0akamnaspa / KIII im. Iropst Cikopebkoro; ykiazn. T. O. €promina,
O. A. TloBaposa, H. JI. [lenncenko. — Enexrponni Tekctosi aai (1 daiin: 1,15 Mo6aiit). — KuiB :
KIII im. Iropst Cikopcerkoro, 2021. — 44 c.
https://ela.kpi.ua/handle/123456789/41238
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3. Buma wmaremaruka. Yactuna 1. JliniiiHa, BekTOpHa anrebpa Ta aHaJIITUYHA TE€OMETPis.
Hudepenniansue yncienns. Kype nekuii [Enextponnuii pecypc] : HaBY. moci0. as 3100yBaviB
cryneHs OakamaBpa 3a cmneu. 186 «BupmaBHuurBo Ta momirpadis», 133 «[amysese
MamuHoOyayBanHs» / KIII im. Irops Cikopcekoro ; yknaxa.: O. I. Kymuk-/{uBynsceka, T. B.
Asneesa. —Enextpon. Texct. nani (1 daitn: 5,41 Mo6aiit). — Kuis : KIII im. Irops Cikopcskoro, 2025.
—269 c.

4. Buma maremaruka. ['paHuii, HEmepepBHICTh : MPAKTHUKYM 1 30ipHHK 3a1ad J0 PO3pPaxyHKOBOT
po6otu [EnekTpoHHMiA pecypc| : HaBYAIbHUM IMOCIOHWK I 37100yBaviB CTymeHs OakajaBpa
cnemiansHocTi 141 Enexrpoenepreruka, enekrpoTexHika Tta enekrpomexanika / KIII im. Irops
Cikopcbkoro ; ykian.: B. @. 3paxeBcbka. — Enexkrponni tekcrosi nani (1 ¢aiun: 779 Moaidt). —
Kwuis : KIllim. Irops Cikopcekoro, 2024. — 61 c.
https://ela.kpi.ua/handle/123456789/67995

5. IHTerpanbHe yncineHHs QyHKIT oHieT 3MiHHOT [ ENekTpoHHMIA pecypc] : HaBUaIbHUN MOCIOHUK JTsT
3n0o0yBauiB crymeHs OakanmaBpa 3a OcBiTHIMH mporpamamu «IIpomucioBa ekosoris Ta
pecypcoedeKTUBHI YHCTI TexHOJOTii», «Ekomoriuna 6e3neka», « TexHidHI Ta mporpaMHi 3aco0u
aBTOMaTH3amii», «[HWKUHIPpUHT TAKOBaHb Ta MAaKyBAIBHOTO o0OJanHaHH», «IHXUHIpUHT
oOJyaHaHHS BUPOOHUIITBA TOJIMEPHUX Ta OyAiBEIbHUX MaTepialiB i BUPOOIB» CIEIiaTbHOCTEH
161 Ximiuni texHomorii Ta imkeHepis, 101 Exosoris, 151 ABromarm3aiiiss Ta KOMIT IOTEPHO-
inTerpoBani texHonorii, 131 Ilpuknagna mexanika, 133 T'anyzeBe mamunoOyayBanus / KIII im.
Iropss Cikopcekoro ; T. B. ABnmeeBa, O. 1O. [roxxenkoBa, B. B. Jlucronmanosa. - EnekrponHi
tekcToBi gani (1 ¢aiin: 3.88 Mo6aiir). - Kuis : KIII im. Irops Cikopcekoro, 2023. - 151 c.
https://ela.kpi.ua/handle/123456789/56440

IHghopmayiliHi pecypcu:
Enexrponnuii apxiB HaykoBux Ta ocBitHiX MaTepianiB KIII im. Irops Cikopebkoro Pexxum gocrtymy:

https://ela.kpi.ua/
HaB4YanbHUI KOHTEHT
6. MeToauKa onaHyBaHHA HaBYa/ibHOI AUCUUNANIHU (OCBITHBOrO KOMMOHEHTA)

HaBuyanbHa yacTuHA KPEOUTHUX MOJYJIIB CKJIAIAEThCS 3 JIEKLIHHOro Marepiaidy, NPaKTUYHUX 3aHATh Ta
KOHTPOJIBHUX 3aXO0/lIB Y BUIJIS/II MOTYJIBHUX KOHTposIbHUX poOIT ( MKP), inauBinyabHOTO CEMECTPOBOTO
3apanHs (IC3). Bei popmu HaBYaHHsI MOBHUHHI JOTIOBHIOBATH OJIHA OJIHY 1 epe10avaroTh CAMOCTIHHY 032
ayIUTOpHY poOOTy cTyAeHTIB. Ha NeKIWHUX 3aHATTAX — JIEKIS 3 TOSICHEHHSM Ta BUKOPUCTAHHSIM
HAaOYHOT'O Martepiajly y BHUIVIAJI NMpe3eHTallill; Ha MPakTUYHUX — 3aBAaHHSA O BUKOHAHHS, MO3KOBUH
HITYPM, IPOOJIEMHI 3aB/IaHHS.

Crynentu 3aouyHOi (OpMH HaBYaHHS BUBYAIOTH CAMOCTIMHO OUIBLIICTH MaTepially 3 BHIIO]
MaTeMaTUKH BHACIIIOK HEBEJIMKOi KUIBKOCTI ayJUTOPHUX ToAMH. /[t camocTiiiHOI poOOTH CTyAeHTaM
PEKOMEH/YETbCS  KOPUCTYBaTUCS HABUAIbHO-METOJUYHUMHU TOCIOHUKAMH, KOHCIIEKTOM JIEKIIiH,
BIJIIOBIIHOIO HAyKOBOIO JIITEPATYpOIO0 Ta MEPIOAMYHMMHU BHUIAHHAMH. YCl MaTepiaad A BHUBUEHHS
HABYAJILHOT IUCHUIUTIHY € Y KaMITyCi Ta HayKOBO-Te€XHIuHii 6i6mioreni iM. I'. I. Jlenucenka.

NeKuinHi 3aHATTA
Ne 3/m Haszea memu nexyii ma nepenik 0CHOBHUX NUMAHb
(nepenix dudaxmuyHux 3acobis, nocuianus Ha inghopmayiiini dxcepena)
Po3nin S. @yHKHii KiTbKOX 3MiHHHX
Jlexyia 1. QDYHKYIT KITbKOX 3MIHHUX
5.1. O3naueHHs QyHKIIT KITBKOX 3MIHHHX.
5.2. YactuHHI IOXiTHI PYHKIIIT TBOX 3MIHHHX.
5.3. qudepenuiiioBanicts GyHKINT ABOX 3MiHHUX. HeoOXinHa Ta MoCTaTHA
YMOBH JIU(epeHIIIIIOBaHOCT] PYHKIII].
5.4. TloxinHa cknaaHoi GyHkuii. [ToBHa moxigHa.
5.5. [ToxizHa HESBHO 3a/1aHOT (PYHKIIII.
5.6. [oxinHi 1 Audepeniany BUIIKX MOpsAAKiB. Teopema npo MiliaHi MOXiaHi.
Jlirepatypa[1,5].
Po3nin 6. InTerpajibHe yncjieHHs (PyHKIII OHi€l 3MIHHOI
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Jlexyis 2.

Iumeepanvhe uucienusn @yukyii oowici 3minnoi. Hesusnauenutl inmezpan.
e [lonsaTTs mepBicHOI (yHKIIIT, 11 BIACTHBOCTI.
e HeBusnaueHwuii iHTerpai: 03Ha4YeHHs, OCHOBHI BJIACTUBOCTI.

e Tabmuus iHTETpaTiB
e 3amiHa 3MIHHOI y HEBU3HAUEHOMY IHTETpaJIi.

e [HTerpyBaHHS YaCTHHAMH HEBH3HAYCHOTO IHTETpAIy.
e [HTEerpyBaHHS qPOOOBO-paIlioHATHUX (PYHKITIH

e [HTerpyBaHHsS TPUTOHOMETPUUYHUX (YHKITIH.
e [HTerpyBaHHs AESKHX ippaliOHATBHUX (YHKIIH.
Busnauenuii inmezpan.
e BusnHauenuii iHTerpan K rpaHUIs IHTETPATLHOI CyMHU
e JlocraTHi yMOBH iCHYBaHHS BU3HAYEHOTO 1HTErpary
e [‘eoMeTpuuHMii 1 PiI3UIHUIA 3MICT.
e  ®opmyna Hetotona-JleitOnina
3acmocyeanus susHaveHo2o iHmezpana
e  OO0uucieHHs IO IMIOCKOI Pirypu B 1EKapTOBUX KOOPIUHATAX.
e OOuyncneHHs IOl TIOCKOi (irypu B MONSPHUX KOOpAMHATaX (IUIomia
KPHUBOJIIHIHHOTO CEKTOpa)
e JloBXKHHA IUIOCKOI AYTH.
e J[OBXXHHA IPOCTOPOBOI KPUBOI.
e 3Haxo/pKeHHS 00'eMy Tijia 3a BIZOMUMH IUIOMIAMH ITapaJIebHUX MEePepi3iB.

e OOGuucneHHs 06'eMy Tin oOepTaHHS.
Heenacni inmeepanu 1-2o ma l1-20 pooy

e (Os3HaueHHs.
e BiactuBocTi.
Jlirepatypa[1,6,7].

Po3nin 7. 3snyaiini nudepeHniagbHi piBHAHHSA

Jlexyis 3.

3euuaiini oughepenyianvhi piHAHHSA
e OCHOBHI O3HAa4YEHHS.
e 3anaya Komri. Teopema npo icHyBaHHS Ta €JUHICTh PO3B'A3KY 3a1a4i Komri.
3euuaiini oughepenyianvhi pigHAHNA NEPULO2O NOPAOKY
e JludepeHuianbHi piBHIHHS 3 BIJOKPEMIIOBAHUMHU 3MIHHUMU
e JludepeHuianbHi piBHIHHS NEPIIOr0 NOPSAIKY OJHOPIAHI BIIHOCHO
3MIHHUX.
o JliniiiHi AudepeHLianbHi PIBHSIHHS HEPIIOTO MOPSIKY.
e PiBHsAHHSA bepnymii.
e JludepeHuianabHi piBHIHHS B HOBHUX JH(epeHIiazax
3euuaiini oughepenyianvhi pigHAHHA BUWUX NOPAOKIB, K OONYCKAONb
NOHUIICEHHSL NOPAOKY.
Jinitini oughepenyianvbHi piGHAHHSL.
o JliniiiHi ogHOPiAHI AU EepeHLianbHI PIBHAHHSA N-0T0 MOPSAKY.
v OcHOBHI 03HaueHHs. BacTHBOCTI pO3B'A3KiB JIHIMHUX OJHOPIIHUX
nuQepeHIiaTbHIX PIBHSIHb.
V' JliHiiiHO 3a/IeHi Ta He3aIeKHI cucTeMu QyHKIIIN. Bu3HauHuk
BpoHcekoro.
v dyHjaMeHTalbHA CHCTEMa PO3B'SI3KiB JIIHIHHOTO OHOPITHOTO
IudepeHLiaTbHOl PIBHAHHS N -0T0 MOPSIIKY.




v Teopema mpo HEOOXiIHY Ta JTOCTATHIO YMOBH JHIMHOT HE3aIEKHOCTI
PO3B'SI3KIB JIHIHHOTO OJHOPIAHOTO AU(EPEHIIAIEHOTO PIBHSHHS N-TO
TOPSIKY .

v Teopema 1po CTPYKTYpy 3arajibHOrO PO3B'SI3KY JIHIHHOTO OJXHOPIAHOTO
nudepeHIiaIbHOTO PIBHSIHHS.

e JliniitHi HeomHOPiAHI AUdEpeHITiabHI PIBHIHHS N-OT'0 MOPSIKY.

v Teopema 1po CTPYKTYpY 3arajbHOTrO PO3B'SA3KY JIHIHHOTO
HEOAHOPITHOTO AU(EPESHITIATHHOTO PIBHIHHS.

v' TeopeMa IIpo CYNEPIO3ULIiI0 PO3B'A3KIB.

v T1oOymoBa YaCTUHHOIO PO3B'A3KY JIiHIHHOIO HEOJHOPIAHOIO
nudepeHIiabHOTO PIBHAHHS METOJIOM Bapiallii JOBIIBHUX CTAIIUX.

e Jliniiini audepenuianbHi piBHSIHHA 31 CTATUMH KOe(illieHTaMH.

v’ Jliniiine oxHopingne qudepeHnianbHe piBHAHHS APYTroro MOpsaKy i3
CTATMMH Koe(illiEHTaMH; XapaKTepUCTUYHE PIBHSHHS; TO0Y10Ba
3arajibHOTO PO3B'SI3KY.

v ToOynoBa GpyHIaAMEHTAIBHOI CHCTEMH PO3B'A3KIB JiHIHHOTO
OJTHOPITHOTO M(epeHITIaTbHOTO PIBHSHHS IPYTOTo MOPSIKY i3
CTaJTMMH KOe(illieHTaMH.

v’ 3HaXOJKEHHS YaCTHMHHHX PO3B'S3KiB JIHIHHOIO HEOAHOPIHOTO
nudepeHIiabHOTO PIBHAHHS 31 CTATMMU Koe(dillieHTaMu Ta
CIEIIaJbHOIO MTPABOI0 YaCTHHOI. MeTo 1 HeBU3HAYCHUX KOE]iIlI€HTIB

Jlireparypa[1,8].

MpaKTUYHi 3aHATTA

Ne 3/

Haszea memu npakxmuyunozo 3auamms ma nepenix OCHOGHUX NUMAHb
(nepenix Oudaxmu4Hux 3aco0is, NOCUIAHHS HA THopMayiini dxcepena)

Dyukyii bacamvox 3MIHHUX.

YacTuHHI OXIHI Ta MOBHUH nudepeHIiial.

JudepenuiroBanHs cKi1agHoi GyHKIIT Ta QYHKIIT, 10 3a]JaHa HESIBHO.
[ToxiaH1 1 tudepenIiany BULMX TOPSAIKIB.

OO0uHCIIEHHS YaCTUHHUX MTOX1HHX.

PiBHSHHS TOTHYHOT IJIOIIMHYU Ta HOPMaJi 10 TIOBEPXHI.

HaGnmxeHe oOuncineHHs 3Ha4eHHs QYHKIIT TBOX 3MIHHHUX.
Excrpemymu ¢yHKIIT 2-X 3MIHHUX.

Jliteparypa[1,5].

Hesusnauenuii inmezpa.
e [HTerpyBaHHs 4YacTUHAMU HEBU3HAUEHOI'O iHTETpaiy.
e [uTerpyBaHHs 1poOOBO-palliOHATHUX QYHKIIII
e [HTErpyBaHHsS TPUTOHOMETPUYHUX (YHKIIIH.
e [HTerpyBaHHs JAESKHUX ippalliOHATBHUX (YHKIIH.
3acmocysanns usHaueno20 inmezpana
e  OO0uucieHHs MO MI0CKOI PIrypu B 1€KapTOBUX KOOPIUHATAX.
e OOuucneHHs IO MJI0CKOI (Irypu B HOJISPHUX KOOPAUHATAX.
e 3HaxomkeHHs 00'eMy Tijia 32 BIIOMHUMHU IUIOIIAMHU MapaiebHUX Iepepi3iB.

e OOuncneHHs 00'emMy Tij o6epTaHHS.
Jlirepatypa[1,6,7].

3euuatini oughepenyianvri pi6HAHHA NEPUIO2O NOPAOKY




e JludepeHuianabHi piBHIHHSA 3 BIJOKPEMIIIOBAHUMH 3MIHHUMHU

e JludepeHuianabHi piBHAHHS NEPUIOTO MOPSIKY OAHOPIIHI BIIHOCHO 3MIHHUX

o JliniitHl qudepeHItiaabHl PIBHIHHS MEPIIOTO TOPSIKY.

e PiBHsaHHS bepnymi.

3euuatini oughepenyianvri pieHAHH UUUX NOPAOKIB, SIKI OONYCKAIOMb 3HUNCEHHS
NOPSIOKY.
Jinitine ougepenyianvhe pigHsaHHA OPY2020 NOPAOKY i3 CIMAIUMU KoeghiyicHmamu.

o JliniiiHe ogHOpinHE TudepeHIiaTbHEe PIBHAHHS JPYroro MopsaKy i3
CTaJTMUMH KoedillieHTaMH;

o JliniiiHe ogHOpinHE TudepeHIiaTbHE PIBHSHHS JPYroro MopsaKy i3
CTATMMU Koe(iliEHTaMH Ta CIEIIAIbHOIO MPaBO0 YaCTHHOI0. MeTo
HEBU3HAUYCHUX KOe]ilieHTIB

Jliteparypa[1,8].

7. CamocrtiiiHa poboTa cTyaeHTa

Bunu camoctiiiHoi poO0OTH — OIpaIfoBaHHs JICKIIITHOTO MaTepialy, MiArOTOBKA JI0 ayJAUTOPHUX 3aHSTH,
po3B’s130K 3a1a4, BukoHaHHs IC3 1 MKP.

Camocmitina poboma cmyoenma nepeooauac:
ni020MOoBKY 00 JIeKYItiHUX 3aHams — 2 200,

ni020moe6Ky 00 NPAKMuU4HUX 3auams — 4 200,
camocmitine onpayioeanus mem — 162 200,

BUKOHAHHS MOOYIbHOT KoHmponvhoi pooomu — 30 200,
suxonanns 1C3 30 200;

niocomogky oo icnumy — 30 200.

TeMI/I, 10 BUHOCATHECA Ha CaMOCTIiiHE OIpanrOBaHHA.

Hasea memu, wjo 6uHOCUMbCS HA CAMOCMIlIHE ONPAYIOBAHHS KinbkicTh
Ne TOJIMH
3/m
CPC
Po3aia 5. @yukuii KiIbKOX 3MiHHUX
1. Yacmunni noxioni ma nosHutl ougepenyial.
Jughepenyiroeanns cknaonoi hynkyii ma ¢yuxyii, wo 3a0ana HesHo. 14
Jliteparypa[1,5].
2. Iloxioni i oughepenyianu euwux nopsoxis. 12
Jlireparypa[1,5].
3. 3acmocysanns noxionux ma ougepenyiany.
JloTHYHa MJIONIMHA 1 HOPMaJTb JI0 TIOBEPXHi. 6

3acTocyBaHHs TOBHOTO Au(epeHIiany 10 HabIMKEeHNX 00UHCIeHb
Jlirepatypa[1,5].

4. 3acmocysanns noxionux ma oughepenyiarny.

JlokanbHuit, yMOBHUI, aOCOIOTHUI €KCTPEMYyMH (YHKIIIT IBOX 14
3MIHHUX.

Jlirepatypa[1,5].

Po3nin 6. InTerpaJjibHe uncjieHHs PyHKUII OaHi€l 3MIHHOT

5. Hesusnauenuii inmezpan. 16
3. Busznauenuii inmezpan. 10
e 3azaul, sIKi IPUBOJATH A0 MOHATTS BU3HAYEHOTO IHTErpaily.




e BacTUBOCTI BUBHAYCHOTO IHTETpAITY.
e BusHaveHuil iHTErpan sk (yHKIS BEPXHBOI 3MIHHOI MEXi
IHTEeTrpyBaHHS.

e BusHaveHuil iHTErpan sk (yHKIS BEpXHBOI 3MIHHOI MEXI1
IHTETpyBaHHSL.

e 3amiHa 3MIHHOI Ta iHTErpyBaHHS YaCTHHAMH B BHU3HAUYEHOMY
inTerpani. O0uuciaeHHs f_aa f(x)dx nns mapHUX Ta HEMAPHHX
GyHKITIH.

Jliteparypa[1,7].

3acmocysanns usnauenozo inmezpana.
e  OOuMcnIeHHs IO ITOCKOT BIrypH .
e OOuucneHHs 00'emMy TiJI.
Jliteparypa[1,7].

10

3acmocyeanus 6u3HaueHo20 iHmezpana.
e JloBXKHHA IUIOCKOI AYTH.
e J[oBXkHHA MPOCTOPOBOI KPUBOI.
Jlireparypa[1,7].

3acmocysanns eusnauerHo2o inmezpana.
OOumcneHHs TUIOI OBEPXHI TUT 00epTaHHS.
Jliteparypa[1,7].

3acmocysanns euznayeHo2o inmespany 8 3a0a4ax MexaHiKu.
3HaXO/KEHHS MacH, CTATHYHUX MOMEHTIB, MOMEHTIB 1HEpIIl LIEHTY
Baru JUIs TUIOCKOT KPHUBOI Ta IIIOCKOT (irypwu.

Jlireparypa[1,7].

10

8.

Jlocmammui ymoasu 36idicHocmi i po30idCHOCMI He@NACHUX IHmecpali
Jlireparypa[1,7].

Po3ain 7. 3Buuaiini qudepenuianbHi piBHIHHS

9.

Jughepenyianvui piguanns 1-2o nopsaoxy
Jliteparypa[1,8].

16

10.

3euuaiini oughepenyianvHi pieHAHHA UUX NOPAOKIG, AKI OONYCKAOMb
NOHUIICEHHS NOPSOKY.
Jliteparypa[1,8].

14

11.

Jinitini oughepenyianvHi pieHAHHA.

3HAXO/KEHHS YaCTUHHUX PO3B'S3KIB JIIHINHOTO HEOAHOPIAHOTO
nudepeHIiabHOTO PIBHAHHS 31 CTaTUMU KoedimienTamu. Meto
HeBU3HaueHUX KoedinieHTiB. Metos Jlarpanxa.
Jliteparypa[1,8].

16

12.

3acmocysanus ougepenyianbHux pieHsHb.
Jliteparypa[1,8].

13.

Cucmemu oughepenyianoHux pieHsaHb
e HopmanpHi Ta KaHOHIYHI CUCTEMH PIBHSHb
e 3anava Komri. ®opmysroBaHHS TeOpEMH iICHYBaHHS Ta
€aMHOCTI po3B's13Ky 3amaui Komri. 3aransHuii 1 YaCTUHHUT
PO3B'S3KH., 3arajbHAN 1HTETpal.
Jlirepatypa[1,8].




MoniTUKa Ta KOHTPO/b
8. MonitTnKa HaBYaNbHOI AUCUMNNIHU (OCBITHLOrO KOMNOHEHTA)

Ha MoMeHT mpoBeNeHHS KOKHOTO 3aHSATTA, SK JICKIIMHOTO, TaK 1 MPaKTHYHOTO, Yy CTYJCHTa Ha
OPUCTPOi, 3 SKOTO BIH Mpaloe, Mae OyTH BCTAaHOBJIEHO A0JaTOK Zoom (y BHUIAAKY AUCTAHIIHHOTO
HABYAHHS), a TAKOXK BIAKpUTO Kypc «Buma maremaruka. Yactuna 1» Ha mnardopmi «CikopchbKuidy» (Ko
JOCTYITY JI0 KypCY HaIa€ThCs Ha MEPIIOMY 3aHATTI 3TiHO 3 po3kiianoMm). Cunadyc; JEKIIHHUNA MaTepial;
3aBJaHHS /0 KOXKHOTO MPAKTUYHOTO 3aHATTS; BapiaHTH MOAYJIBHOI KOHTPOJBHOI POOOTH; METOIAMYHI
peKOMeH 1allli 10 BUKOHAHHS MPAaKTUYHUX Ta PO3paxXyHKOBOI poOOTH; BapiaHTH €K3aMEeHaIiiHOI poOoTH
po3mimeHo Ha miardopmi «Cikopebkuii» Ta y cucreMi «Enekrponnuit Kammyc KITI».

Cucrema BUMOT, SIK1 BUKJIaZa4 CTABUTh MEPEJ CTYIEHTOM:

- npasuna 6i0eidysanHa 3anamyp: BiANoBigHO mo Haxkazy 1-273 Bim 14.09.2020 p. 3a60poHEHO
OIIHIOBAaTH TPUCYTHICTh a00 BIACYTHICTh 3700yBaya Ha ayJUTOPHOMY 3aHATTI, B TOMY YHCII
HApaxoOBYBaTH 3a0XouyBalibHI a00 mmrpadui Oamu. BiamoBimHo mo PCO maHoi muctwrmiinud Oanu
HapaxoBYIOTh 32 BIANOBIHI BUAM HaBYAIbHOI aKTUBHOCT] HA MIPAKTUYHUX 3aHATTSIX.

- npasuna noeedinKU HA 3aHAMMAX. CTYJCHT Ma€ CIYyIIHO BUKOHYBAaTH BKa3iBKM BHKJIaJgayda 1100
poOOTH Ha 3aHATTI, MOBOJUTHUCS CTPUMAHO I YEMHO Ta HE 3aBa)KaTH IHIIMM CTYJEHTaM 1 BUKJIAJady.
Buxopucransast 3aco0iB 3B’S13Ky /sl MOIIYKY iH(oOpMamii Ha TyrJI-AUCKY BHKJIajgada, B IHTEpHETi, B
TUCTaHIIiHOMY Kypci Ha matdopmi CiIKOpChbKUi 31HCHIOETHCS 32 YMOBH BKa31BKU BUKIIAaua;

- ROJIIMUKA 0e0NaiiHie ma NepecKkiadans.
MKP Ta IC3

® VYCHINIHMM BBaXXKA€ThCS BUKOHAHHS PO3PaXyHKOBOi poOOTH, SIKIIO CTYACHT OTpHMMaB 3a Hel He
MeHil, Hixk 60% BIJJ MaKCHUMAaJIbHOT KIJIBKOCTI OaJIiB.

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

® TIPaBWIBHO, BYUACHO BUKOHAHE 1 HE 3aXMILICHE 3aBJaHHs OIiHIOEThCs B 60% Bijx KUIBKOCTI OaltiB 3a
NPaBUIHHO, BUACHO BUKOHAHE 1 3aXUILEHE;

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

ouiHku Ha 10% 3a KoxkHY cIpoOy;

® YACTKOBO BHKOHAHI 3aBJaHHS MOTpedye mepepoOKH 3 3MEHIIeHHSM OliHKu Ha 10% 3a KoXHy

crpoOy;

- noaimuka w000 axkademiunoi O0oopouecnocmi: Konexc decti HallioHaabHOro TEXHIUHOTO
yHiBepcutery  Ykpainu «KuiBcbkuil  momiTexHiYHMM  1HCTUTYT iMeHl Irops  CikopcbKoro»
https://kpi.ua/files/honorcode.pdf BcranoB:to€ 3aranbHi MOpaibHI IPUHIMITN, TPAaBUIIa €ETUYHOT HOBEIHKU
ocib6 Ta mepenbavae MOJITUKY aKageMIdyHOI AOOPOYECHOCTI AJiA OCiO, IO MPAIIOIOTh 1 HABYAIOTHCS B
YHIBEpCHUTETI, IKUMH BOHU MalOTh KEPyBAaTUCh y CBOIM MifJBHOCTI, B TOMY YMCJi NpU BUBYEHHI Ta
CKJIaJJaHH1 KOHTPOJIbHUX 3aXO0JIB 3 TUCHUILTIHU «Buma matematuka. Yactuna 1»;

- NpU GUKOPUCMAHHI YUPPOosuX 3aco0ie 36°a3Ky 3 BUKIajadeM (MOOITBHHIA 3B’SI30K, €NEKTPOHHA
TMOIIITa, TIepenucKa Ha popymax Ta y corMepekax TOII0) He0OX1THO TOTPUMYBATHCh 3araIbHOTIPUUHATHX
€TUYHUX HOPM, 30KpeMa OyTH BBIWIMBHM Ta 00MEXYBaTH CHUIKYyBaHHS poOOYMM YacoM BHKIIaJaua.

9. BuAau KOHTPOJIIO Ta PeiTUHroBa CUCTEMA OLiHIOBAHHA pe3y/bTaTiB HaBuaHHA (PCO)

Ilomounuit konmponye: Hantucanua ta 3axuct MKP 1 IC3.

1. Mooyavna konmpoavna poooma (MKP)

Tema «InTerpanbHe uncineHHs QyHKIIT 0/1HIET 3MIHHOT»

Bazoesuii 6an — 25 6amis.
Jliteparypa[9].( cTp.85-)
3asoanns 1.

a) 2 Gamm;

b) 2 6anu;
3asoanns 2.

a) 2 Ganm;



b) 2 0anu;
C) 2 Gamu;

Jlitepatypa[7].
3asoanns 1.

d) 2 6anuy;

e) 2 6anu;

f) 2 6anu;
3asoanns 2.

a) 1 6am;

b) 1 oan;
3aeoanns 3. — 2 0anuy;
3aseoanns 4. — 2 danu;
Teopis -3 6anu.

MaxkcumaiibHa KinbKicTh Oanis 3a MKP 25 Gaiis.

2. _Inougioyanwvhe cemecmpoese zagdanns (IC3).

Yactuna 1
Tema «Jludepennianbue yncnenHs QyHKIli 6araTb0X 3MiHHUX»

Bazosuii 6an — 8 6anis.
Jlireparypa[9].( ctp.133-)
3asoannsn 1. — 1 Gam;
3asoanns 4. — 1 oau;
3asoanns 5. — 1 Oan;
3asoanns 6. — 16a;
3asoanns 7. — 10aim;
3asoanns 8. — 1 oai;
Teopis -2 Ganu.

YacTuna 2.

Tema «3Buuaiini 1udepeHianbHi piBHIHHIY.
Baeosuii 6an - 17 6anu.
Jliteparypa[8].
3aeoannsa 1. — 2 6anu,
3asoannsn 2. — 2 6anu;
3asoanns 3. — 2 6anu;
3asoanns 4. — 2 6anm;
3asoanns 5. — 2 6anu;
3aeoanns 6. — 2 6anm;
3asoanns 7. — 2 Ganu;
Teopis — 3 6an;

MaxkcumanbHa Kinbkicts 0aniB 3a IC3 25 Oadis.

Mojy/sibHa KOHTpPOJIbHA po60Ta i iHAMBITyallbHEe CEMECTPOBE 3aBAaHHSI BUKOHYETbHCS
CTYZleHTOM B I103a ay/IUTOPHUM Yac, 1O0Tpebye 3aXUCTy. 3aXUCT MOJISITAE B NOSICHEHH]
BUKOHAHHS 3aBJlaHb Ta BiAiNOBi/li HA TeOpeTUYHI MUTAHHSA JJaHOI TeMHU (MepeJlik MUTaHb
Ha/la€ThCS IPY BU/ladi 3aBAaHHs ). be3 3axycTy 3aB/iaHHS OLiHIOETHCA He Oiblie Hixk 60%
BiZ, MakcHUMasibHOTO Gasty 3a Lje 3aBAaHHs, Teopis -0 6aJiB.

Kanenoapuuit Konmpo.is: TpOBaTUTHCS IBIYl HA CEMECTp, SIK MOHITOPUHT TOTOYHOTO CTaHy BUKOHAHHS
BUMOT CHIIa0yCy.
Cemecmposuii KORmMpoO/ib: €K3aMEH.



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

1. PediTuHr CTyAeHTa 3 KPEOUTHOTO MOy po3paxoByeThes 31 100 GamiB, 3 sixkux 50 GaniB ckiagae
crapToBa mkasa i 50 6axiB BiAMOBiIb Ha €K3aMEHI.
CrapToBHil pSUTHHT (MPOTATOM CEMECTPY) CKIIATAEThCs 3 OalliB, SKi CTYyJICHT OTPUMYE 3a TaKi BUIU
po0it:
— BUKOHAHHS MOJYJIbHOT KOHTPOJIBHOI poOOTH;
— BUKOHAHHS IHIUBITYaIbHOTO CEMECTPOBOTO 3aBJAHHS.

2. Kpurepii HapaxyBaHHs OaliB:
2.1. MKP. Barosuii 6an — 25 6aniB. Po6oTa OI1iHIOETHCS Y TPOIICHTHOMY B1IHOIICHH] ITPABUIHHO
pPO3B’s3aHUX 3aBJaHb
2.2. IC3. Baroswuii 6an — 25 6aniB. Po6oTa OIIHIOETHCS Y TPOIICHTHOMY BIHOIIICHH] TPaBUJIHLHO
pO3B’3aHUX 3aBJIaHb.

3. YMoBo1o arecTanii € BAKOHAHHS BCIX poOIT KOHTPOIIIO (Ha yac aTecTallii) Ta OTpUMaHHs HE MEHIIE
50% Bix MakcuManabHOTO Oaiy.

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

MeHIe 25 GaiiB.

4. Ha ex3zamMeHi cTyIeHTH JArOTh BiJINOBI/II Ha 2 TEOPETHYHI MUTAHHA 1 PO3B’A3YIOTh 3 3a1a4i. Koxne
TEOPETHYHE NMUTAHHS 1 KOJKHA 3a/1a4a OI[iHIOITHC 1o 10 OalliB 3a TAKMMH KPUTEPISMHU:

Kputepii oriHIOBaHHS TCOPETUYHHUX MMUTAHb

Pisenwv 3aceocunsn

HABYAIbHO20 banu Kpumepii oyinrosanns meopemuyunux numans
mamepiany
«BIOMIHHOY 9-10 TIOBHA BINOBIIb (He meHue 90% nompionoi ingpopmayii)

JIOCTaTHBO ITOBHA BIANOBIb (He MeHue 75% nompionoi

«0obpey 7-8 . . :
inghopmayii), abo BiIMOBI A 3 HE3HAYHUMHU HETOYHOCTSIMU
. HETOBHA BIANOBiAb (He menuie 60% nompionoi
«3A008L1bHOY 5-6 ) .
inghopmayii) Ta HE3HAYH1 TOMUIIKH
. HEe3a/I0BUIbHA BIATIOBIb (He 8i0nosidae sumozam Ha
«HE3a008IIbHO» 0-4

«3A008I1bHOY)

Kpurepiil omiHOBaHHS 33/1a4.

Pisenv 3aceoenns

. banu Kpumepii oyinosanns sadaui
HABUAIbHO20 Mamepiay

3agada BI/IpiHICHa IMMpaBUJIbHO, 3 TIOBHUM IMOACHCHHAM

«BIOMIHHOY 9-10 (8ipHutl 00TpYHMOBaHUIL PO36 A30K He MeHul Hixc 95%
3a0aui)
HEe3HauH1 IOMUJIKH y BUpIIIEHH] 3a/1a4i (He menue 75%
«0obpey 7-8 , .
038 ’513aHO 8ipHO)
. 3Ha4YHI MIOMUJIKU Y BUPILICHHI 3aj1a4i (He menwe 60%
«3a008Ii1bHOY 5-6 , ; .
PO38 ’S3aHO 8ipHO [ NOACHEHHO)
. Hesaoosinvuuii pigens (He 8ionogioac aumozam Ha
«HEe3a008I1bHOY 0-4

«3A008I1bHOY)

3pazok exzamenayiiinoco dinemy
1. 3amaui, siKi MPUBOIATH 1O MOHSATTS BU3HAYEHOTO 1HTETpaa.
2. Teopema mpo CTPYKTYpy 3arajibHOr0 PO3B’sI3KY JiHIHHOTO HEOJHOPIAHOTO AU(EPEHITiaTbHOrO
PIBHSIHHS.
3. 3HaiiTu HaiimeHIIe 1 HalOUIbIIe 3HaUYeHHS QYHKLII Z =Xy B 3aMKHeHii oOsacti D, oOMexeHii

minisvu X+ Y —-1=0,x=0,y=0.



4
4. OOuMCAUTH HEBJIACHUM 1HTETpaj a00 BCTAHOBUTH PO301KHICTH '[
2

B ymoBax poOOTH TUCTAHIIHHO TEOPETHYHI MUTAHHS MOXKYTh OYTH 3aMiHEH]1 TECTOM.

dx

Jex—x2-8

5. 3HailTH 3aranbHUIl PO3B’ 30K AU(EPEHIiaIbHOTO PiBHAHHSA Y COS® X + Y = tgX.

TaGyuist BiATOBIAHOCTI PEHTUHTOBHX OaJIIB OIIHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOH0:

Kinbkicmoe 6anie OuiHKa
100-95 BiamiHHO
94-85 Oyxe pobpe
84-75 Jobpe
74-65 3a408BinbHO
64-60 JocTtaTtHbo
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymoBK 40nNycKy He gonyuweHo

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

bazoei meopemuuni numanus, wo sunocamocs Ha 3axucm MKP

Iumeepanvhe yucienus QyHKyii 0OHi€l 3MIHHOL.

Hesusnauenuu inmeepan.
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17.
18.
19.
20.

21.

Sxa QyHKIisS HA3UBAETHCS TIEPBICHOIO A0 3a1aH01 QyHKIiT?

CdopmymroiiTe BI1aCTUBOCTI MEPBICHOI.
[Ilo Ha3uBaIOTh HEBU3HAYEHUM 1HTETPATIOM?

CdopmymroiiTe BTaCTUBOCTI HEBU3HAYEHOTO 1HTETpaly.

[ITo Take Oe3nocepeiHE IHTETPYBaHH?

B yomy nomnsirae MeToJ1 iHTErpyBaHHS 3aMiHOIO 3MiHHO1?

B yomy nonsirae MeTon miiHECeHHs i 3HaK Audepenuiary?

B qOMY IoJrsira€ METon iHTeI‘pyBaHHH YyacTUHaMH?

BkaxiTh TUIH (KJ1acK) 1HTETpaiB, 10 OEpyThCs JIMIIE YACTUHAMHU.

SIxa QyHKIIIsS Ha3UBA€ETHCS IPOOOBO-pallioHAIEHO0, 00 pallioHAIBHUM JIpoooM ?
Ska 1po6oBo-palioHabHa (PYHKIIIS HA3UBAETHCS MPABUIBHOO (HETIPaBHIBHO0)?

SIK BUALTMTH 1Ty YaCTHUHY 3 HEMPABUIIBHOTO JIpo0y?
Sk IHTErpyroThCs eleMeHTapi Jpodu MEepIIOro TUITY?
Sk IHTETPYIOThCA elIeMeHTapi APoOH IPyroro TUMY?

Sk IHTErpyroThCs eeMeHTapi ApodU TPETHOTO TUILY?

Jonarok 1.

Sk 3maittn interpamn [ sin(nx)sin(mx)dx, [ sin(nx)cos(mx)dx, [ cos(nx)cos(mx)dx, ne

(n #m)?
Sk 3HaiiTu interpan [ sin™x - cos™xdx?

[Io Take yHiBepcaibHa TPUTOHOMETPUYHA MiICTAHOBKA 1 KOJIU 11 BAKOPUCTOBYIOTH?

Ko BUKOPUCTOBYIOTE 3aMiHy t = tgx? Sk BUpaxaroThcs coSX, Sinx, dx depes t?
. X .

Konu BUKOpUCTOBYIOTH 3aMiHYy t = tg 5? Sk BUpaxaroThcs cosx, sinx, dx yepes t?

ny nz
Sk 3maittn inTerpan [ F (x; (ax + b)™1; (ax + b)mz;

g

..; (ax + b)m_k) dx?



ni n n

o . ax+b\m,; (ax+b\m, ax+b\m,
22. Sk 3maiitu inrerpan [ F x;( )m1 ; (—)mz ; ,( )m" dx?

cx+d cx+d cx+d

23. 1llo Take TPUrOHOMETPHUYHI IMiICTAHOBKH 1 KOJIH X 3aCTOCOBYIOTH?

Busnauenuii inmezpan.

[Ilo Ha3uBaeThCs iHTErpaIbHOI cyMor0 (yHKIT f(Xx) Ha Biapisky [a; b]

O3HaveHHs BU3HAUCHO IHTETpay.

CdopmymoBati HEOOX1/IHI Ta JOCTaTHI yMOBH iCHYBaHHS BU3HAYEHOTO 1HTETpally.
['eomeTpruyHMIT 3MICT BU3HAYEHOTO 1HTETpaIy.

MexaHiuyHUH 3MICT BUBHAYCHOTO 1HTETpAIy.

BrnacTuBOCTI BU3HAYEHOTO 1HTErpay.

CdopmymroBatu TeopemMy PO CepeHE 3HAUCHHS 1HTEeTpaly.

3anucaru hopmyiry Herotona-JIeiOHira.

CdopmymroBatu TeopeMy Ipo 3aMiHy 3MIHHUX B BU3HAYEHOMY IHTETPAaIi.

SIxa BiAMIHHICTH (pOpPMYIIN IHTETPYBaHHSA YaCTUHAMHU B HEBU3HAYCHOMY Ta BU3HAYCHOMY
IHTerpaax.

3anuiite popMyIly OOUUCICHHS IO KPUBOIIHIHHOT Tpanerii, o ooMexeHa TiHIIMU

x=ax=by=0y=f),({fx =0
12. 3anumiite hopMyny oOUHCICHHS TUIOIII KPUBOIiIHIKHOT Tpamenii, o oOMexeHa JiHIsIMH

x=a,x=by=0y=f(x),(f(x) <0)
13. 3anumiiTe Gopmyry 0OUHCIICHHS IO TUIOCKOT PIirypH, 10 00MEKESHO JIiHISIMH

y =)y = f2(x).

14. 3anumrite popmyny 0OUMCICHHS IO KPUBOJIHIHHOI Tpanelii, 1o ooMexeHa TiHiIMU

r=ax=by=0{l 250 620

15. 3anuurite Gopmyny 0OUMCIECHHS IO KPUBOJIHIHHOTO CEKTOPA, 110 OOMEXKeHa JTIHIIMU

©oN MWD RE

[EEN
©

[EEN
=

p=p@ho=a¢=p

16. 3anumiite GopMynu 0OUUCIEHHS TOBKUHU TyTH KpUBOi.((QYHKIIIIO 3a/JaHO SIBHO, TApaMETPUYHO Ta
B HOJISIPHUX KOOPJIMHATAX)

17. 3anuumiits GopMynu obuucieHHs 06’ eMy TiJ1.( IO IUIOII epepi3y, TiJ1 00epTaHHs).

18. 3anumiite GopMynu IS 3HAXOPKEHHS MacH, CTAaTHYHUX MOMEHTIB Ta KOOPJUHAT [IEHTpa Baru
IIJIOCKOT KPUBOI.

19. 3anumite GopMynu 1715 3HAXOPKEHHS MacH, CTAaTUYHUX MOMEHTIB, MOMEHTIB iHepIii Ta
KOOPJIMHAT LIEHTpa Baru IIockoi Gpirypu.

20. Jlatu o3HaueHHs HEBJIAacHOro iHTerpany I poay, noscHuTu reomerpuunuii 3mict. 11lo po3ymiroTs
i 301KHICTIO, a0COTIOTHOIO Ta YMOBHOIO 301KHICTIO HEBJIacHOTO iHTerpany [ poay.

21. CdopmynroBaT TeOpeMy iICHyBaHHS HEBJIAaCHOTO iHTerpaty I poay.

22. CdopmyrroBaTu nepury TeopeMy MOpiBHSHHS.

23. CdopmyrroBaTh IpyTy TEOPEMY ITOPiBHSIHHS.

24. 3 gKuM IHTETrpayoM, SIK MPABUJIO, IIOPIBHIOIOTH 33JaHU IHTETPaj MPH BUKOPHUCTaHHI TEOPEM
MOPIBHSIHHS?

25. Jlatm o3HaueHHs HeBiacHOTO iHTerpany Il poxy, mosicantn reomerpuyamii 3MicT. Lo po3ymitoTh
i1 301KHICTIO, a0COFOTHOIO Ta YMOBHOIO 301KHICTIO HEBJIacHOTO iHTEerpaity Il pony.

26. CdopmyrnroBaT TeOpeMy iCHyBaHHS HeBiIacHOTO iHTerpaity Il pomy.

27. CdopmyrnroBaTH Nepiry TeopeMy NOPiBHSIHHS.

28. CdopmyrroBaTh JpyTy TEOPEMY ITOPiBHSIHHS.

29. 3 aKuM IHTETpaJioM, K MPaBUJIO0, TOPIBHIOIOTH 3aIaHUI IHTETPaT TPU BUKOPUCTAHHI TEOpPEM
NOpPiBHAHHA?



Honarok 2.
baszoei meopemuyni numarnus, wjo GUHOCAMbCI HA 3AXUCH THOUBIOYATILHO20 CEMeCMPO8020 3A80AHHS.

Yacmuna 1.
Teopis ¢yukyii bacamvox 3MiHHUX.
[ITo HasuBaeThCs YHKINER KUTBKOX 3MIHHUX ?
OO6nacth BU3HA4YCHHS QYHKIIIT TBOX 3MIHHHUX, 11 TEOMETPUIHHUI 3MICT.
o Take & —okia TouKu?
SIKi TOYKM MHOKMHH HA3WBAIOTh BHYTPILIHIMH, 30BHIIIHIMH, TPAHUYHUMH TOYKAMH, TOUYKAMH

Mo

Mexi?

5 Slka MHOKMHA Ha3UBAETHCS BIAKPHUTOIO, 3aMKHEHOIO, 3B’ I3HOI0?

6 Jatu o3HaueHHs rpaHuii QyHKIIT 1BOX 3MIHHHX.

7. BmactuBocCTi QyHKIIII, IO Ma€ TPAHUIIO.

8 Jlatu o3HayeHHs HemepepBHOCTI (PYHKIIT TBOX 3MIHHUX B TOYII.

9 BnactuBocti QyHKITIH HENEpepBHUX B TOYII.

10. BumactuBocTi QyHKIIIN HETEPEPBHUX HA MHOXKHHI.

11. o Ttake YaCTUHHUN MPUPICT PYHKIIII?

12. JlaTu o3HAYEeHHS YACTUHHOI MOXI1JIHOI.

13. Sk 3HaiTH YaCTUHHY MOXiMHY 1O X (V).

14, JlaTu o3Ha4YeHHS YaCTMHHHUX Ta MOBHOTO Audepeniiaiis. ll{o o3navyae iHBapiaHTHICTH (hOopMHU
nepmoro nudepeHIiary?

15. SIxa QyHKuis Ha3UBAETHC TUPEPEHITIHOBAHOO B TOYIII?

16. HeoOxizmHa Ta gocTaTHi YMOBH JU(epeHIIHOBaHOCTI PyHKIIIT B TOYIII.

17.  Slkwii 3B’5130K Mk TU(EPEHINIOBAHICTIO Ta HEIEPEPBHICTIO PYHKITIT?

18. SIxa QyHKuis Ha3UBAETHC TUPEPEHITIIHOBAaHOO B 001acTi?

19. Sk 3mHaiiTu HaOmmKeHe 3HaYeHHS (DYHKIIT JBOX 3MIHHHUX B TOYIIi?

20. Sk 3maiiTé moxinHy ckianHoi pynkmii? [l{o Ha3uBa€eTHCS TOBHOIO MOXITHOO MO3MiHHIN? HaBecTn
TIPUKIIAIH.

21. SIk 3HAWTH MOXIiJHY HESIBHO 3aaHOi (PyHKIIIT.

22. Hamucaru piBHSHHS JOTHYHOI TUTOIIMHY JI0 TOBEPXHI Ta HOpMaJIi B TOYIII.

23. 1llo po3yMitOTh Iijl HOXiHOO 32 HAIPSIMKOM?

24. Sk 3HAlTH NOXiAHY 3a HAPAMKOM?

25. Illo po3yMitoTh i rpagieHTOM (yHKIIi?

26. Sk 3HaliTH rpagieHT QyHKIII B TOYIi?

27. SIxi BTacTUBOCTI Ma€ rpagieHT?

28. Sk 3HAXOAATHCS YACTHHHI MOX1AHI PYroro NopsaKy QyHKIii 1BoOX 3MIHHHX ?

29. CdopmymroiiTe TeopeMy Mpo MilllaHi MOX1IH1 APYroro mopsIKy.

30. 3anumite Gopmyity audepeHIianry Ipyroro nopsaKy.

31. SIk BU3HAYA€THCS JOKAIBHUN eKCTpeMyM (YHKIIIT JBOX 3MIHHUX?

32. SIki HeoOXiJHI Ta JOCTaTHI YMOBH iCHYBaHHS JIOKAJIbHOI'O EKCTpeMyMy?

33. SIk BU3HAYa€eThCSI yMOBHUH eKCTpeMyM?

34. SIki € MeTOIM 3HAXOKESHHS YMOBHOTO €KCTPEMyMY?

35. 1Ilo Ha3uBarOTh aOCOFOTHUM EKCTPEMYMOM B 3aMKHEHii 06macTi? Sk oro 3HaUTH?

Yacmuna 2.

3euuaiini oughepenyianbri pieHsaHHAL.

Jlatu o3HaueHHs MU epeHIiaIbHOTO PIBHSHHS N-TO MOPSAKY. SIK BU3HAYAETHCS TOPATOK
nuepeHIiaTbHOrO PIBHAHHA?

[ITo HazuBarOTh po3B’A3KOM AUGEPEHITIATHLHOTO PIBHAHHS N-TO MOPSAKY?

[Ilo po3yMmitOTh Mij 3aralbHUM PO3B’SI3KOM AU(EPEHI1aTIbHOTO PIBHAHHS?

Sxuit po3B’sI30K HA3UBAIOTh YACTUHHUM?

[Ilo Ha3UBaIOTh 3araJIbHUM (4aCTUHHUM) iIHTErpajgom?

=
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12.
13.
14.
15.

16.
17.
18.

19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

33.
34.

35.
36.
37.

38.
39.

40.

o po3ymitoTh miJ po3B’si3koM 3a1adi Komi?

SIke piBHSIHHS Ha3UBA€THCS PIBHAHHIM PO3B’S3HUM BIIHOCHO CTapIIOi MOXiIHOI?

SIke piBHSHHS Ha3UBAIOTh AU(epeHLiaNbHUM PIBHAHHAM 1-TO mopsaxy?

SIki icHy10Th opMH 3anucy AudepeHianbHOro piBHAHHS 1-ro mopsaaky?

o po3yMitoTh MmiJ po3B’SI3KOM JU(EepeHIiaTbHOTO PIBHAHHS 1-T0 mOpaaKy?

o o3Hauae 3HaWTH po3B’ 30K 3anaui Komi as nudepenuianbaoro piBHsSHHEA 1-ro nopsaky? Jlatu
TreOMETPUYHY IHTEpPIIPETAILiloO.

Sxi Buam audepeHnianbHuX piBHAHB 1-T0 MOPSAAKY BU 3HAa€TE?

SIkuil BUIIIA Ma€ piBHAHHS 3 BIAOKPEMIIIOBaHUMH 3MIHHUMH? SIK 3HAWTH HOTO PO3B’SI30K?

Sxuil BUTIIA Ma€ piBHAHHS OJHOPIIHE BiTHOCHO 3MiHHUX? SIK 3HAWTH HOTO PO3B’A30K?

Slkuii BUTIIAL Mae JTiHiMHE piBHSAHHS 1-TO mopsaky? SAki € Metoau po3B’si3anHs? B vomy BoHM
MOJISITAt0Th ?

Skwuit Burnsan mMae piBHssHHS beprymni? Sk 3HalTH HOTO pO3B’I30K?

Slke piBHSIHHS Ha3MBAETHCS PIBHAHHAM B OBHUX nudepeniianax? Sk 3HalTH HOTo po3B’ 30K ?
Ski nudepenianbHi piBHIHHS JOMMYCKAIOTh TOHMKCHHS TOPSIKY?

BH3HAYNTH TUIT PiBHSHHS i BKasat croci6 poss’ssanms: y™ = f(x); F(x; y";y"") = 0;
F(y;y';y") = 0.

Sxuii BUTIIA Mae TiHiliHEe oqHOpiAHe qudepeHiiaabHe pIBHSIHHS N-TO MOPSAKY?

Sxuii BUTIIA Mae JiHilTHE HEOAHOPIAHE qudepeHLiaTbHe PIBHSIHHS N-TO MOPSIAKY?

SIki GyHKIIT HA3UBAIOTHCS JTIHIMHO HE3aJIeKHUMH (JIIHIHHO 3a1eKHIUMH)?

[I{o HazuBarTh BU3HAYHUKOM BpoHChKOT0?

[I{o Take pyHIaMEHTAIbHA CHCTEMa PO3B’SI3KiB?

Sk mepeBipuTH uu Oyne cuctemMa po3B’s3KiB PyHIaMEHTAIEHOIO?

SIke piBHSHHS Ha3UBAETHCS XapaKTEPUCTHIHUM? Jle BOHO BUKOPUCTOBY€ETHCS?

[TosicHITH 3BIZKH 3’ IBISETHCSA XapaKTEPUCTHYHE PIBHSIHHS.

[TosicHITH SIK 3amKcaTH XapaKTepUCTHYHE piBHAHHA. HaBeaiTh nmpukian.

CdopmyimroliTe TEOpeMy IIPO CTPYKTYPY 3araibHOTO PO3B’SI3KY JIIHIHHOTO OJHOPIHOTO PIBHSHHS.
CdopmymroliTe TeOpeMy TIPO CTPYKTYPY 3araibHOTO PO3B’SI3KY JIIHIHHOTO HEOAHOPITHOTO
PIBHSIHHSL.

Chopmymtoiite TeopeMy Tpo cyneprno3uilito pyHkiii. HaBenite npukiam.

3anumiiTe (yHJAMEHTAIbHY CUCTEMY PO3B’A3KiB JIIHIHHOTO OJTHOPIAHOTO PIBHAHHS 2-T0 MOPSAKY
3aJIeKHO BiJl KOPEHIB XapaKTEPUCTUUHOTO PIBHSIHHS.

SIKiit BUIJISI Ma€ IpaBa YaCcTHHA CMeliaJbHOI0 BUIIIS LY ?

3anumIiTh BUTIISAA YACTUHHOTO PO3B’SI3KY JIIHIHOIO HEOAHOPIHOTO PIBHSAHHS 2-TO B 3aJI€KHOCTI
BiJ] TUITy IPAaBOT YACTUHU CIIELIAIBbHOTO BUIJIAY.

Sk po3B’s13aTH JiHIMHE HEOAHOPIHE PIBHIAHHSA, SKIIO MpaBa YaCTHHA HE € CIELIaIbHOTO BUTIIALY ?
B yomy nonsirae meTon Bapiaii 10BiUTBHOI cTanoi? Sky mie Ha3By Mae 1ei meTon?

Ski mepeBaru Ta HeJIONIKK MaroTh MeTo]1 JIarpanka Ta MeTO/1 HEBU3HAUEHUX KOe(Dilli€HTIB
po3B’s3anns JIH/P?

JaiiTe 03Ha4eHHs cUCTEMH N JIIHIHHUX AUdepeHLialbHUX PIBHIHb.

Ska cuctema N NiHIKHUX TudepeHIiaIbHUX PIBHAHD 3 N HEBIAOMUMU Ha3UBAETHCS OJJHOP1IHOIO
(HeoaHOP1AHOKO)?

Onuniite METO/1 BUKJIFOUEHHS CUCTEMH JIHIMHUX Au(epeHialbHUX PIBHIHD.

Joapatok 3.
Ilepenix mem, sIKi BUHOCAMBCA HA CEMECMPOBULL KOHMPOIIb.!

e JludepeHuianpHe ynciaeHHs QPYHKIIT KUTBKOX 3MIHHUX: YaCTHHHI MOX1/1HI 1 AUdepeHianu

MEPUIOTo 1 BULUX HOPSIIKIB.

L4 I[OTPI‘IHE[ IJIOoIIMHA i HOpMaJib 10 HOBerHi, HaOIKeHe 0O0YHCIICHHS 3a JOIIOMOTI'OXO ITIOBHOI'O

mudepenniana. Ekcrpemymu QyHKII 1BOX 3MIHHUX.

e HeBusHaueHuil iHTErpasl Ta OCHOBHI METOM IHTETPYBaHHS: METOJI BHECEHHS M1/l 3HAK

nudepeniiana, iHTerpyBaHHs YaCTHHAMM, METO/1 3aMIHU 3MIHHOI.



10.

11.
12.

13.
14.

15.

[HTeTpyBaHHS MPABUIBLHUX 1 HEMPABMWIBHUX IPOOOBO-palliOHATEHUX (QYHKITIH.

[HTETpYyBaHHS TPUTOHOMETPUYHHUX (DYHKITIH.

[HTeTpyBaHHS ipparlioHAIbHUX (QYHKITIH.

OO0urcIIeHHs] BUBHAYCHUX THTErPaliB.

e 3acTocyBaHHS BU3HAYCHUX IHTETPAIiB: 3HAXOHKCHHS TUIONT TUIOCKUX (Piryp, mo oOMexeH1
THISIMU, 33JAaHAMH B IEKAPTOBIi 1 MOJSAPHIN cUCTEMaX KOOPIUHAT; 3HAXOKEHHS JOBKUH
IyT KPUBUX; 00’ €MIB TiJ.

e OOuucnenns HenacHux iHTerpaiis [ 1 Il poxy.

e JludepenuianbHi piBHSIHHS NEPIIOTO MOPAIKY: TU(epeHIIiaTbHI PIBHIHHS 3
BIJIOKpEMJTIOBAHUMH 3MIHHUMH, AU EpeHITiaabHl PIBHSIHHS EPIIOTO TOPSIKY OJHOPIIHI
BiTHOCHO 3MIHHHUX Ta PIBHSAHHS, IO /10 HUX 3BOIATHCS, JIIHIHHI TudepeHIiaabHi piBHSHHSL.
piBHsSHHS bepHyuti, piBHSAHHS B TOBHUX JIU(]epeHIianax.

e JludepeHmianpHi piBHSAHHS BUIIUX TMOPSJIKIB, 10 JOMTYCKAIOTh TOHMKCHHS TTOPSIJIKY.

e JliHiitHI HeomHOPIAHI AU(EpeHITiaIbHI PIBHAHHS 31 CTAIMMH KOE(iIlilEHTaAMH N-0T'0 MOPSIKY.
Merton Jlarpanxa Ta METOJ HEBU3HAYCHHUX KOS(IIIEHTIB.

e Cucremu mudepeHIianTbHuX PiBHAHb. PO3B'S130k HOpMaIbHOI CHCTEMH METOJOM 3BEIICHHS

CHCTEMH JI0 OJTHOTO PIBHSIHHS BUIIOTO TOPSIIIKY.

Jonarok 4.
Teopemuyni numManHs, Wo GUHOCAMbCS HA eK3AMEH.
OsnauenHs QyHkuii 6ararbox 3miHHEX. [ panuns ¢yHkmii 6aratbox 3MiHHNX. HenepepBHicTh
¢byHKIiT 6araTb0X 3MiHHHUX.
Yactunni noxigni. AudepenuiioBanicte pyHKIIT 1BOX 3MiHHUX. [ToXimHI CKIaqHUX (QYHKIIIMH.
[ToximHa QyHKIIT 3a1aHOT HESIBHO.
OsznauenHs audepeniiiana. 3acTocyBaHHS MOBHOTO AUQEpeHIliaga B HAOIMKEHUX 00UNCIICHHSIX.
JloTHYHA TUTOLIMHA 1 HOPMaJTh J0 MOBEPXHi.
YactunHHI moxiaHi BUIMX mopsakis. Audepennianu Bummx nopsakis. Ekcrpemymu (JIoKainbHUH,
yMoBHHI) (hyHKIIIT 6araThox 3MiHHUX. HaliGinbie Ta HaliMeHIIe 3HaueHHs QYHKIIT Ha 3aMKHEH1!
o0u1acTi.
ITepBicHa Ta ii BnactuBocTi. HeBu3HaueHuii iHTErpajl Ta HOro BIacTUBOCTI. MeTo 1 3aMiHM 3MIHHOI B

HEBU3HAUYEHOMY 1HTerpaji. MeTo/1 iHTerpyBaHHs YaCTUHAMU B HEBU3HAYEHOMY 1HTETpalli.
[aTerpyBanns ApoOoBo-parioHanbHUX GyHKIIH. [HTerpyBaHHS TPUTOHOMETPUYHUX (DYHKITIH.
[HTerpyBanHs ippalioHAIbHUX QYHKIIIH.

3anayi, 10 NPUBOJATH JI0 MOHSITTS BU3HAUEHOTO 1HTEerpajia. BuzHauenuil iHTerpan, o3HaueHHs,
TeopeMa ICHYBaHHsI, FTEOMETPUYHUHN 3MICT. B1acTUBOCTI BUBHAYEHOT'O 1HTETpasa.

3acTocyBaHHs BU3HAUEHOT'O 1HTErpasia: 0 0OYMCIIEHHS IO MII0CKOi (pirypu, o6uncieHHs 00’ eMy
Tija, 0OUMCIICHHSI IO TTOBEPXHI Tija 0OepTaHHS.

3acTocyBaHHs BU3HAYEHOTO 1HTErpajia B MexaHiui. Bunanok minockoi kpuBoi. @opmynu Juist
3HaXO/PKEHHS MacH, CTaTHYHUX MOMEHTIB, MOMEHTIB 1Hep1lii, ieHTpa Baru. [lepiia Teopema
I'ynpaena. Bunanox minockoi girypu. ®opmyiu i 3HaX0IKEHHSI MaCH, CTATHYHUX MOMEHTIB,
MOMEHTIB 1HepIlii, IeHTpa Baru. J{pyra teopema ['ynbreHa.

HesnacHi iHTerpanu nepuioro poay. O3HaueHHs, TeopeMa ICHyBaHHs. TeopeMu MOPIBHSAHHS.
HesnacHi inTerpanu npyroro poay. . O3HadeHHsI, Teopema iCHyBaHHs. TeopeMu MOpiBHSIHHS.

3Buuaiini qudepenuiaabHi piBHSHHSL. OCHOBHI MOHATTS 1 O3HAYEHHSI.

JudepenuianbHi piBHAHHS MEPLIOTO TOPSIKY. 3 BIJOKPEMICHUMH 3MIHHUMHM, OIHOPIIHI
PIBHSIHHS, PIBHSIHHSI, 1110 3BOJSATHCS A0 OJTHOPITHUX, JIHIMHI pIBHAHHSA, piBHSIHHS bepHyni,
PIBHSHHS B TOBHUX JU(epeHIiianax.

JudepeHuianbHi piBHSIHHS BUILUX MOPSIKIB, 1[0 JOITYCKAIOTh MOHMKEHHS OPSIKY .

JliniiiHi audepenuianbHi piBHIHHA N-ro HopsaKky. OCHOBHI MOHATTS. Teopema npo CTPyKTypy
3aranbHOro po3B’ 3Ky JIOJP. Teopema npo cTpykTypy 3aranbHoro po3s’sizky JIH/IP. Teopema mpo
CYIEPIO3UIiI0 (PYHKIIH.

JliniitH1 ogHOpPiAHI JudepeHLiaabHl pIBHSIHHS 2-T0 HOPSAKY 31 CTaJIUMH KOe]illleHTaMu.



16. JliniiiHi HEOAHOPIAHI AU(epeHIiaTbHI PIBHAHHS 2-TO MOPSAKY 31 CTATUMH KOeillieHTaMH 1
CIIPaBOIO YAaCTHHOIO CTICI[iaTbHOTO BUTIISTY.

17. JliniiiHi HEOAHOPIAHI TU(epeHITiaTbHi PIBHAHHS 2-T0 MOPAAKY 31 cTaMMH Koedinientamu. Meton
Bapialii TOBUTbHUX CTaJIHX.

18.  Cucremu 3BHuaitHUX nudepeHIianbHIX piBHAHb. OCHOBHI MOHATTSA. MeTO BUKITIOUEHHS.

Po6ouy nporpamy HaB4anbHOI gucuunainy (cunabyc):

CKknapgeHo

JoueHT Kadenpu mareMaTHuHOl (Hi3ukH Ta nudepeHianbHuX piBHIHb PMO, KaH. (i3.-MaT. HAyK
MorunsoBa Bikropis BiraniiBaa.

YxBaneHo kadeaporo MmareMaTuaHol hi3uku Ta audepeHiianbaux piBHIHB (TpoTokos Ne 10 Bix 24.06. 26)

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



