i i iYHMI VHI i Emo061ema ..
Qu Haul-(-)HaﬂbHM‘l:I TEXHIYHUU VHIBEpCj‘ITET pran-m Ka(l)ezlpa MaTeMATHYHOI
«KUIBCbKWUU NMNONITEXHIYHHUWU IHCTUTYT Ka(i)e)lpl/l (l)iSI/IKI/I Ta I/I(l)e P —
ag imeHi ITOPA CIKOPCbKOIO» (3a . A perit
.. | pPiIBHSIHB
HAsSIBHOCTI)
HA3BA KYPCY

Buma maremaruka-1: Jlinilina anreopa. {udepenuianbhi uncjiaeHHs. IHTerpajabHi yncjieHH .

PiBenn BHIIOI ocBiTH

TI'asy3s 3HaHB
CrneniajibHiCTh
Cueniaaizanis
OcBiTHs nporpama

Craryc AucuMILTiHA
®opMa HABYAHHS

Pix minroroBkwu,
ceMecTp

O0cAar TucHuILIiHA

CemecTpoBuii
KOHTPOJIb/
KOHTPOJIbHI 3aX011

Po3kaan 3aHaTh
MoBa BUKJIaJaHHS
Indopmanisa npo
KepiBHHKA Kypcy /
BHUKJIAJ1a4vlB

Po3mimenns Kypcey

JudepenniagbHi piBHIHHSA

Po6oua nporpama HaB4aabHoOI AucuuILiing (Cuinadyc)

PekBi3uTH HABYAJILHOI TUCHUILTIHA

IHepwuii (baxanaspcovkuii)

G [mxeHepis, BAPOOHUIITBO Ta OYXiBHUIITBO

G4 EneproBupoOHUITBO (3a CIIeLiaTi3allier)

G4.02 Tennoenepecemuka
Inoicenepis enepeozenepyou020 0OIAOHAHHA MA CUCTNIEMU
mepmocmaobinizayii

Hopmamuena

ouHa(OenHa)

1 Kypc, ocinniti cemecmp

300/ 10 xkpeoumie
Jla6Gop. [aaus.
[IpakTuy. 3aHATTA 3aHSTTA
3aHAT. (xoMIT 1OT.
Jlexuii | (ceMiHapu) MIPAKT.) CPC
I'onnuu 68 66 0 0 166
MKP PF%PPP, JIKP Pedepar
Ex3amen | 3amik | (sxkazamu (6xazamu (6xazamu
KLIbKiCmb) (.6Ka3.amu KinbKicmy) | KinbKicmy)
KIIbKiCb)
+ - 1 1 0 0
Ha caumi ynieepcumemy, marxooic caiimi IATE
YkpaiHcbKa

Jlextop: Kozak Banentuna IBaHiBHa, cTapimii Bukianau kadeapu
MaTeMaTHuHoi (i3ukH Ta audepeHuianbHuX piBHIHD DM
afina0706(@gmail.com

[Tpaktuyni: Brosenko Tersina [BaHiBHA, cTapimii Bukianad kadeapu
MaTeMaTu4Hoi Pi3uku Ta AudepeHianbHuX piBHIHE DM D
tanyavdovenko1988(@gmail.com

Crenaxno Ipuna BacuniBHa, go1ieHT Kadeapu MaTeMaTudHOl (i3UKU Ta
mudepeHnianbHuX piBHAHD OPMOD, kau. Pi3.-MaT.HayK

stir@ukr.net

Caiit xadenpu, https://my.kpi.ua/
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IIporpama HaBYAJIbLHOI IV CHUILTIHA
1. Onuc HaBYAIBHOI AUCHUILIIHY, Il MeTAa, PeIMeT BUBYAHHSA Ta Pe3y/JIbTAaTH HABYAHHA

MeToro HaBYaJIbHOI JUCUUIUIIHU € (OPMYBAaHHS y CTYICHTIB IHTETpajbHOI KOMIIETEHTHOCTI —
3IaTHOCTI IO JIOTIYHOTO MHUCJCHHS, (POpMyBaHHS OCOOMCTOCTI CTYIEHTIB; PO3BHTOK iX IHTEJIEKTY 1
31I0HOCTEI; 31aTHOCTI PO3B’A3yBaTH CKJIAHI CIIeLiaNi30BaHi 3a/1a4i Ta MPaKTH4IHI MpodseMu mpodeciinoi
JISITBHOCT] Y HOBITHIX TEXHOJIOTISIX Ta KOMIT FOTEPHOMY JTM3aiHHOBI MaTepialliB, BAKOPUCTOBYBATH METOIN
MaTEeMATHYHOTO aHaI3y B IHKEHEPHHUX PO3paXyHKaX.

3araabHi komnereHTHOCTI (3K)

3K 08. 31aTHICTh BYMTHCS 1 OBOJIOIIBATH Cy4YaCHUMH 3HAHHSMH.
3K 09. 3patHIiCTh 10 TOMIYKY, OOpoOJIeHHS Ta aHANI3y iH(OpMaIlii 3 pI3HUX JHKEPEI.
daxoBi KOMIIETEHTHOCTI

@K 02. 3garHicTh aHami3yBaTu iH(GOPMAIIIIO 3 JITEPATYpPHUX JDKEpeEIl, 3IHCHIOBATH NMATeHTHUH TMOMIYK, a
TaKOX BHKOPUCTOBYBaTHM 0a3M JaHUX Ta IHINI JpKepena iHdbopMmamii ans 3aidCHEHHS mpodeciitHoi
JUSIIBHOCTI.

®K 10. 3natHicTh 3a0e3medyBaTi MOJICTIOBAHHS 00’ €KTIB 1 MPOIECIB 3 BUKOPUCTAHHIM CTaHJIAPTHUX 1
CHEI[laJIbHUX TMaKeTiB MporpaM Ta 3aco0iB aBTOMATH3allll IHXKEHEPHUX PO3PaxyHKIB, MPOBOAUTU
EKCIIEpUMEHTH 32 33JaHUMH METOJJUKAMH 3 00pOOKOIO i aHAII30M pe3ysIbTaTiB

@K 11. 3parHiCTh BUKOPUCTOBYBATHM CTaHJIAPTHI METOAMKHM IUIAaHYBaHHS €KCIIEPUMEHTAJIbHUX
JIOCITIJIKEeHb, 31ICHIOBATH 00pOOKY Ta y3araJlbHEHHs Pe3yJIbTaTiB EKCIICPUMEHTY.

@K 14. 3garHicTh BUKOHYBAaTH POOOTH 3 PO3PaxXyHKY M MPOEKTYBaHHS OO0 €KTIB 1 CHCTEM y 00JacTi
CHeproMallMHOOY/IyBaHHS ~ BIAMOBIZHO JO TEXHIYHMX 3aBJaHb 3 BHKOPUCTAHHSAM Cy4YacHUX
CAD/CAM/CAE cucrem

IIporpamHi pe3yibTaTH HABYAHHA

ITPH O1. 3HaHHsA 1 pPO3yMiHHS MaTeMaTHKH, (i3UKH, TEIIOMacooOMiHY, TEXHIYHOI TEepMOAMHAMIKH,
riipora3oMHamiky, TpaHcopMalii (MepeTBOPEHHs) €Heprii, TEeXHIYHOI MEXaHIKH, KOHCTPYKLINHHUX
MmarepiajiB, CUCTEM aBTOMaTH30BaHOT'O NMPOEKTYBAHHS €HEPreTUYHUX MAIIMH Ha PiBHI, HEOOX1AHOMY JUIs
JIOCATHEHHS pe3y/bTaTIB OCBITHBOI POTPaMH.

[IPH 03. Po3yMiHHA HIMPOKOTO MIKIUCIMIUIIHAPHOTO KOHTEKCTY cheriaibHocTi 142 EHeprernune
MaIuHOOY/yBaHHS.

[IPH 04. 3actocoByBaTH IHXXEHEpPHI TEXHOJIOTii, MPOIECH, CHUCTEMH 1 OOJIaJIHAaHHS BIAMOBIIHO M0
cneuiagbHOCTI 142 EnepretnyHe MammHOOyIyBaHHSA; OOMpaTH 1 3aCTOCOBYBAaTH NpPUAATHI THIOBI
aHAJIITUYHI, PO3PaXyHKOBI Ta €KCIIEPUMEHTANIbHI METO/IM; MPABUJILHO IHTEPIPETYBATH PE3YIbTaTH TaKUX
JOCITIJIKEeHb

I1PH 21. AnanizyBaTH pO3BUTOK HAYKH 1 TEXHIKH.

2. IIpepekBi3uTH Ta NOCTPEKBI3UTH AUCHHUILIIHU (MicLle B CTPYKTYPHO-JIOTIYHIN cxeMmi
HABYaHHA 32 BiINOBIIHOI0 OCBITHHOK MPOrPaMoI0)

Buknanaetbces B epiomy ceMecTpi Ha 6a3i HOBHOI cepeiHboi abo cepelHbo1 MpodeciitHOi OCBITH



3. 3micT HaBYAJLHOI AMCIUILIIHA

N ook w =

EnemenTn miniitHOT anreOpu Ta aHATITUYHOI T€OMETPII.
Beryn 1o MareMaTH9HOTO aHami3y.

Judepennianbue yucineHds QyHKITIT OHIET 3MIHHOI.
HeBusnauenuii inTerpai.

Buznauenuii iHTerpa Ta Horo 3acTOCyBaHHS.

OyHKIIT KUTBKOX 3MiHHUX.

HudepenuianbHi piBHIHHS.

4. HapuanbHi maTepiaiu Ta pecypcu

OcHoBHa JiTeparypa

Hy6osuk B.I1. Buma maremaruka: HaBd. moci6. / Jlyoosuk B.II., FOpuk L.I. — K.: A.C.K.,
2005. — 648 c.

I'pumamox B.I1. Buma maremaruka: Y 2 4.: HaB4. noci6. / I'pumamok B.I1., Kyxapuyk
M.M., Aciucekuii B.B. — K.: Binoin, 2004. — Y. 1. - 376 c.

JHy6osuk B.I1. Buma matemaruka. 36ipHuk 3a1a4: HaBu. noci6. / lyoosuxk B.I1., FOpuk LI.

-K.: A.CK, 2005. - 648 c.

Buma wmarematuka. Enementn ananmituyHoi reometpii. Ilpaktukym. [Enextponnmii
pecypc]: mns cryneHtiB temio-enepreruuHoro Qakymnerety / HTYY «KIIl» ; yxiaz.
Bepurina 1.B., €promina T.B., IToBapoBa O.A. — Enextponni TexctoBi gani (1 daiin: 3,67
MG6aiit). - Kwuis: HTYY «KIID», 2021.-33 C. - Hoctyn
http://ela.kpi.ua/handle/123456789/41239 .

Buma maremaTuka. Berym 1o MaTemMatnaHOTo aHami3y. MeroanuHi Bka3iBku [ EnekTpoHHMIA
pecypc]: i CTyAeHTIB Teruio-eHepretuuHoro ¢axyiabrery / HTYY «KIID» ; yknan.
Bepurina 1.B., €promina T.B., [ToBapoBa O.A. — Enextponni Texctosi nani (1 ¢aitn: 3,67
MoaiiT). — Kuis: HTVY «KIID», 2021.-33 c. - Hocryn
http://ela.kpi.ua/handle/123456789/41281 .

I. B. AnekceeBa, B. O. Tlaiineii, O. O. uxoBuunuid, JI. b. ®egopoBa Maremaruka B
TexHIuHOMY yHiBepcuteTi : [linpyunuk 3a pex. O. L. Knecosa ; KIII im. Irops Cikopcrkoro.
— KuiB : BugaBanuuii gim «Kongop», 2018. — T. 1. — 496 c.

I. B. AnekceeBa, B. O. Taiineir, O. O. HuxoBuunuii, JI. b. ®egopoa Maremarnka B
TexHiyHoMY yHiBepcuteTi : [linpyunuk 3a pen. O. I. Knecosa ; KIII im. Iropst Cikopcrkoro.
— Kuis : BugaBuuuuii gim «Konmop», 2019. — T. 2. — 504 c.

. L. B. AnekceeBa, B. O. Taiineir, O. O. duxosuunuid, JI. b. ®egopoa Maremarnka B

TexHIuHOMY yHiBepcuteTi : [linpyunuk 3a pen. O. I. Knecosa ; KIII im. Irops Cikopcrkoro.
— KuiB : BugaBanuuii gim «Kongop», 2019. — T. 3. — 456 c.

Jlooamkoea nimepamypa

Crpwxak T.I'. MaremaTnuHuii aHai3: NpuKJIaau 1 3aaadi: HaBy. noci6. / Ctpuwxkak T.I'.,
Konosanosa H.P. — K.: JIubigs, 1995. — 240 c.
. HaBunoB M. O. Kypc maremaruynoro ananizy. B 3 u.— Y. 1 — K.: Bumia mkona, 1990. — 383

. ItaBI/I,Z[OB M. O. Kypc maremarnysoro anamizy. B 3 u. — Y. 2 — K.: Buma mkomna, 1991. — 366

. Henuctok B.I1L., Penera B.K. Bumia marematuka. MozysiabHa TexHoJOTig HaB4aHHs. HaBy.
nociOnuk: Y 4 u. — Y.2: — K: Kamxkk. Bua—Bo Har. aBian. yu— 1y, 2005. — 276 ¢. 7.

. Henwuctok B.I1., Penera B.K., 'aeBa K.A., Knemns H.O. Buma matematuka. MoaynbHa
TexHoJjoris HaB4aHHA. HaBu. mociOnuk: ¥V 4 4. —Y.3: — K: Kumwxk. Bug—Bo Ham. asian. ya—Ty,
2005. - 444 c.
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HaB4yajaLHMii KOHTEHT

5. Mertoauka onaHyBaHHSI HABYAJbLHOI THCIMILIIHA (OCBITHHOI0 KOMIIOHEHTA)
5.1. /luoakmuuni mamepianu:
Ha nexuiitaux 3aHaTTax — JIekuis (eneKTpOHHUHN BapiaHT), MOSCHEHHS, TPOOIEMH1 3aBIaHHS.

IlepeJik Jgekuii

No

Hazsa Temu J'IGKI_[i'l. Ta nepeHiK OCHOBHHX IIMTAaHb

Jexyia 1. Mampuui . Buznaunuku, ix enacmueocmi
1. Marpuri. O3HaueHHs Ta OCHOBHI MOHATTS. Pi3H1 BUAM MAaTPUIIh.
2. J1i1 Hax MaTPULISIMK: TOJaBaHHS, BIIHIMaHHS, MHOKCHHS Ha YUCII0, MHOYKEHHS

3.
4.
3.

Bu3HauHHUKY KBaJpaTHUX MATPHIIb.
BnacTrBOCTI BU3HAYHHUKIB IPYTOro Ta TPETHOTO MOPSJIKIB.
OO0uuceHHs] BU3HAYHUKIB BUIIMX TOPSKIB.

Jekuia 2. Ooepnena mampuys. Pane mampuuyi. Cucmemu JiHilIHUX a12e0paiyHUX PIGHAHD

1.

e A R G al

9.

OsnauenHs o6epHeHoi Marpui. Teopema rmpo icHyBaHHs 00epHEHOT MaTpHIli
BnactuBocTi 00€pHEHOT MaTPHILI.

MatpuuHi piBHSIHHS.

[ToHATTS paHTy MaTpUIl, HOro OOYMCIECHHS.

Cucremu niniiinux anredpaiunux piBasHb (CJIAP). OcHOBHI OHATTSI.

MatpuyHuii MeTo pO3B’sI3yBaHHS CUCTEM JIHIMHUX anreOpaiyHuX piBHSIHb.

Meton Kpamepa po3B’si3yBaHHSI CHCTEM JIIHIMHUX allreOpaidyHUX PiBHSIHb.

KpuTepiii cyMiCHOCTI cuCTeM JiHIHHUX anredpaiyHuX piBHSAHB, TeopeMa KpoHekepa-
Kanemi.

Meron I'ayca.

Jekuia 3. Bekmopu é cucmemax Koopounam Ha niAOWUHI ma é NPOCMOpI.

e e Aol S

['eomeTpuyHi BEKTOpH y pocTOpi. O3HAUEHHS Ta OCHOBHI MOHATTS.
JliHiiiH1 onepailii 3 TeOMETPUYHUMH BEKTOPaMH, iX BIaCTUBOCTI.

Kyt Mix 1BOMa BeKTOpamH.

[Tpoexkuist BekTOpa Ha Bich. BacTUBOCTI MpOEKIIiii.

Po3krnanaHHs BeKTOpa 3a IBOMa HEKOJIIHEApHUMH BEKTOpAaMH Ha TUIOLIUHI.
Po3knananHs BekTOpa 3a TpbOMa HEKOJIIHEAPHUMH BEKTOPaMH Y IPOCTOPI.
BekTop y npsMOKyTHi# 1ekapTOBiii cucTeMi KOOPAMHAT Y IPOCTOPI.

Jlii Hay BeKTOpaMH y KOOpAWHATHIN (opMi.

HanpsiMHI KOCHHYCH BEKTOpa.

Jekuyin 4. Cxanapuuii, 6eKkmopruii ma miwianuii 000ymku éekmopis. Jliniiina
3a1eHCHICMb/He3aANeHCHICMb CUCIeMU 8eKMOpPie

1.

2.

3.
4.

5.

CkanspHuit 100yTOK BEKTOPiB Ta HOro BIaCTUBOCTI.

CkansgpHuil 100yTOK BEKTOPIB Y KOOpAMHATHIN GopMi. YMOBa MEpHeHIUKYIIPHOCTI
JIBOX BEKTOPIB.

BektopHuii 100yTOK, HOr0o OCHOBHI BIaCTUBOCTI.

Mimanuit 100yTOK TPhOX BEKTOPiB, HOr0 OCHOBHI BIIACTHBOCTI. YMOBa
KOMIUTAHAPHICT1 BEKTOPIB.

JIiHiifHO 3aNe)XHa Ta He3aJIekKHa CUCTEMH BeKTOpiB. bas3uc BekTopiB.

Jekuia 5. Ananimuuna ceomempisa na na1OWUHI

l.

2.

Haiinpocrini 3aga4i aHamITUYHOT T€OMETPIi: BIICTaHb MK IBOMa TOUYKaMH,
dopmyna ceperHHU BiJpi3Ka, MO Bigpi3Ka Yy 3a1aHOMY BiIHOILICHHI.
PiBHsAHHS T1HIT HA TUIOIIMHI.

Pi3Hi BuaM piBHAHHS IPSIMOi HA TUIOIIHKHI.




BinxuneHHs BiJl TOUKH J0 IPSIMOI HA TUIOIIMHI. BifcTanp Bi TOYKH 10 MPsAMOI HA
[UIOIIIMHI.

5. Kyt Mix npssMUMHU Ha MJIOIIMHI.

6. YMOBU napajelbHOCTI Ta NEPIEeHIUKYISIPHOCTI MPSIMUX HA TUIOIIKHI.

7. PiBHAHHS OiCEKTPUC KYTIiB, YTBOPEHHUX IPU MEPETHHI ABOX MPSIMUX Ha TUIONIUHI.
Jlexuyin 6. Ananimuyuna 2ceomempis y npocmopi. Pienannsa niowyunu ma npamoi y
npocmopi

1. PiBHSHHS MOBEPXHI B IPOCTOPI.

2
3
4
5.
6.
7
8
9.
1

Pi3H1 BuaM piBHSAHHS TUIOIIMHH Y IIPOCTOPI.

BigxwuieHHs Bl TOYKA OO IUIOIMUHY. BifgcTaHe BiJ TOYKH IO IUIOLIHMHU.
Kyt Mix miommHamu.

YMOBH HapaieIbHOCTI Ta MEPIEeHANKYISIPHOCTI TUIONIUH.

PiBHsTHHS JTiHIT y TPpOCTOPI.

Pi3H1 BUIM pIBHSHHS MPSIMOi Y IIPOCTOPI.

B3aemHe po3TamryBaHHs MPSAMUX 1 TUIOIIUH Y IIPOCTOPI.

Kyt Mix npsiMUMH y TIPOCTOPI.

0. KyT Mix mpsiMOIO Ta TUIONIMHOIO Y IPOCTOPI.

Jekuia 7. Kpuei Il nopaoky na nnowyuni. Kono, eninc. I'inepéona Ilapaéona.

1.

NomAE WD

Komno.

Eninc, o3HaueHHs, KAHOHIYHE PIBHSIHHSL.

Hocmimxenns ¢popmu eninca. OCHOBHI XapaKTepUCTHKH edinca. JJupexrpucu emimnca.
I'inepOouna, o3HaUEHHS, KAHOHIYHE PaBHSIHHS.

Hocnimxenns ¢popmu rinep6oau. OCHOBHI XapaKTEPUCTUKH TiepOou.
[Tapaboma, o3Ha4eHHs, KAHOHIYHE PiBHSIHHSI.

OCHOBHI XapaKTepUCTUKU TTapadoIIH.

Jekuia 8. llosepxni y npocmopi. Ilosepxni opy2020 nopaoxy

1.

Nk wD

S

PiBHSIHHS MOBEpXHI y IPOCTOPI.

Huniaapuyani noBepxHi. LlpmiHAPUYIHI TOBEPXHI IPYTOro MOPSIKY.
[ToBepxHi o6epranHs. [loBepxHi 06epTaHHS APYroro MOpsIKy.
Cdoepa, emimncois.

OaHOMOPOXXHUHHUHN T1mepOoIoi.

JIBOITOpOKHUHHHUH TirepOoIois.

EninTuunnii napa6oioiz.

['inepOoniunuit mapabomnoin.




Jekuia 9. @ynkyia. Ilocniooenicms, 2panuysa nociioognocmi

1. ®ynkuii. OcHOBHI MOHATTS Ta 03HadeHHs. CriocoOu 3amaHHs.
2. OOMeXeHICTb, MOHOTOHHICTh (DYHKIIIH.
3. ObGepnena ¢pynkuis. O6epHEHI TPUTOHOMETPUYHI (YHKIIIT.
4. CxrnaaeHa QyHKITiA.
5. TIoHATTS YKCIIOBOT TOCIIIOBHOCTI, 11 TPAHUIIA.
9 6. HeckiHueHHO MaJlli Ta HECKIHUEHHO BEJIMKI ITOCIIIIOBHOCTI.
7. OCHOBHI TEOPEMH MPO TPAHULIIO MOCIIJOBHOCTI.
8. Apudmernuni oneparii HaJ| TPaHUIIMH.
9. Tlepexin o rpanuui B HepiBHOCTI. TeopeMa mpo rpaHuUIio MPOMIXKHOT
MOCIIJOBHOCTI. ICHyBaHHS rpaHHIli MOHOTOHHOI 0OMEXEHOI MOCIIJOBHOCTI.
Jekuia 10. I'panuysa pynkuii 6 mouuyi
1. OsnauenHns rpanuili ¢yHkiii B Touri. O3Hauenns 3a ['eitne Ta Komi.
2. OcCHOBHI BIaCTHBOCTI I'paHUIll QYHKIIII.
3. Apudmernuni onepairii Haa rpanuiaMu. [lepexin o rpanuili B HepiBHOCTI. Teopema
10 PO MPOMIDKHY (yHKIIIO.
4. Tpanung QyHKIii mpu X —> 0.
5. HeckiHueHHO Mali i HECKIHUEHHO BeJTMKI (DYHKIIIT Ta 3B’ 130K MK HUMH.
6. Jlemu po HECKIHYEHHO Mauli (DYHKIII].
7. TlopiBHSHHS HECKIHUYCHHO MaJIUX.
Jlekuyia 11. Ilepwma i npyra 4yyaoBi rpaHuui
1. Tlepmia yynoBa rpaHuiis.
2. Hacnigku nepioi 4y10Boi rpaHHUIIi.
11 3. Jlpyra uymoBa rpaHuIis.
4. Hacnigku npyroi 4yg0BOi rpaHUIl
Jekuyin 12. Henepepenicmo @pynkyii 6 mouyi
1. Pi3Hi 03HaueHHs HeNepepBHOCTI (PYHKIIIT B TOUIL.
2. OJHOCTOPOHHS HENEepepBHICTh (QYHKIIT B TOYIII.
12 3. Touku po3puBy, iX KiIacupikaris.
4. ApudmernuHi omnepariiii Haa HerepepBHUMHU (pyHKUIAMU. HenepepBHICTH CKiIaieHOT
byHKIIIT.
5. HenepepsHicTb (pyHKIIN Ha iHTepBaii 1 Ha BiIpi3Ky. Teopemu Komri 1 Beiiepmirpaca.
Jekuia 13. O3uauennsn noxionoi . Ilpasuna od6uucnenns noxionux
1. 3agaui, SKi IPUBOAATH O MOHSITTS MOX1THOI.
O3HaveHHs MOXiTHOI.
HenepepsHicTs QyHKIIIT, sika Mae moxigHy. OTHOCTOPOHHI MOX1/IHI.
13 OO6uncieHHs TOX1IHUX Bl OCHOBHUX €JIEMEHTapHUX (PYHKIIIH.

NNk WD

[TpaBuiia 004KCIEHHS TOXIHUX: OX1HA CYMH, TOOYTKY, YaCTKH (PYHKIIIH.
[ToxigHa cknaneHoi GpyHKIii.

Teopema mpo icHyBaHHS 1 HemnepepBHICTh oOepHeHoi (yHkmii. [ToxigHa obepHeHOT
byHKI.
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Jexuyin 14. Oouucnennsa noxionux

1.

A o

6.

[ToximgHi rimepOomiaHUX (PYHKITIMH.

Tabmu1s NoXigHHX.

[ToximHa moka3HUKOBO-cTeneHeBoi pynkiii. Jlorapupmiune nudepeHIiroBanHs.
HudepenuiroBanns QpyHKIIIH, 3aJaHUX TAPAMETPUIHO.

HesBna ¢ynkuis. [ToxigHa ¢yHKIT, 3a1aH0T HESBHO.

I'eomeTpuuHuii 3MicT MOXiAHOI. PIBHSAHHS TOTHYHOI Ta HOpMaJi 0 rpadika QyHKITII.

15

Jekuia 15. Jlugpepenuyianu Ocnoeéni meopemu OugpepenuianbHo20  4UUCIEHHA
(popmynrweanns). Ilpasuno Jlonimansa.

1.

A

HudepenuiiioBHicts ¢pynkmii. Audepenuian GyHkmii.

3B’s130K audepeHItiana 3 MoxXiJIHO, TCOMETPUYHUN 3MICT AUQeEpeHITiany.
Hudepenuian cymu, 100yTKY 1 YaCTKH.

3actocyBaHHs nudepeHiriaia 10 HabIuKEHUX 00UHCIICHb.

[Toximni 1 nudepenmianm BUmux nopsakis. @opmyia JlenoHina.

OcHoBHi Teopemu audepeHiiaabHoro yncienHs (teopemu depma, Pomns,
Jlarpanka, Korri)

[TpaBuno Jlomitans

16

Jekuia 16. /[ocnioscennsn @ynuxkuii 3a 0onomozor0 nepuioi ma O0py20i NOXIOHUX.

Acumnmomu

1.

e

A R AN

YMoBH cTanocti QyHKITI.

JocnimxkeHHss MOHOTOHHOCT1 (DYHKIIII.

Maxkcumymu, Minimymu. Heo6xiHa ymMoBa eKCTpeMyMmy.

JlocTraTHi yMOBH €KCTPEMyMY, sSIKi BCTAHOBJIFOIOTHCS 32 JIOTIOMOTOIO IEPIIIOl i IPyroi
MOX1THOT.

Haii6inbure 1 HaliMeHIIe 3HaYeHHsI (PYHKLIT Ha BIAPI3KY.

OnyKJIicTh 1 yTHYTICTh KPUBHUX.

Touku neperuHy, HeoOXi/1Ha 1 JOCTaTHS yMOBA MEPETUHY.

AcumnroTy. BepTukanbHi Ta MOXWII aCUMITOTH.

HocnipkenHs GyHKLIN 1 moOynoBa rpagikis.
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Jlexuisi 17. HeBuzHa4venuii interpaj. O3HaueHHs, BJaCTHBOCTI

HeBusnauenuii iHTerpasn, 03Ha4YeHHs Ta BIACTUBOCTI.

Tabmuns iHTEeTpais.

3aMiHa 3MIHHOI Y HEBU3HAYE€HOMY IHTErpai.

IHTerpyBaHHs YaCTUHAMHU HEBU3HAYEHOTO iHTerpainy. [Ipuknaau.
HpoGoso-partionansHi  ¢yHKIIi Ta iX 1HTeTpyBaHHSA. Po3kiian mpaBUIIBHOTO
panioHaJbHOrO Apo0y B CyMy HAHMPOCTIIIMX Ta X IHTETpyBaHHS.

18
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Jlekuis 18. OcHoBHi kiaacum QyHKUiH, iHTerpanum Big SIKHX BHPAXKAKTHCA
eJIeMeHTAPHUMH (PYHKIIsIMHU
1.

IaTerpyBaHHs TPUrOHOMETPUYHUX (DYHKIIIH.

IHTerpyBaHHs AKX 1ppaLliOHATBHUX (YHKIIIH.

IuTerpyBanHs pamioHanbHUX (QYHKIIN BiJ KBaPaTUYHUX TPUUWIEHIB.
InrerpyBanns audepenuianbaux 6iHoMiB. Teopema Yebuiena.




Jlekuisi 19. Bu3nadenuii inTerpaj. O3Ha4eHHsi, OCHOBHI BJjacTuBOCTi. O0unC/IeHHA
BH3HAYEHOI0 iHTerpaJja
1. 3agaui, SKi IPUBOAATH O MOHITTS BU3HAYECHOTO 1HTETpAIy.

2. BwusHaueHu#l 1HTErpajl K PAHUIlI IHTETPATBLHOI CYMH.
3. JocTaTHi yMOBH iCHYBaHHSI BU3HAUYEHOTO iHTEerpaiy ( 6e3 1oBeneHHs ).
4. BiacTMBOCTI BU3HAU€HOI'O 1HTErpaly.
19 5. Busnauenuil iHTerpanm SK (YHKIS BEpXHbOI 3MIHHOT MEXi IHTETpyBaHHS.
HenepepBHicTh Ta audepeHItiioBanicTs miei GyHkiii (teopema bappoy).
6. ®opmyna Hetotona-JleitOnina
7. 3amiHa 3MiHHOI Y BU3BHAYCHOMY 1HTETpaIi.
Jlekuisi 20. 3acTocyBaHHSI BU3BHAYEHOI'0 IHTerpaJja Ajs 3HAXOKEeHHS IJIOL IJIOCKUX
(diryp, 10BxkMHM Ayru Ta 00’ €MIB TiJ1 00epTaHHA
1. Ilnoma muockoi ¢irypu B 1eKapTOBUX KOOPAWHATAX.
2. Ilnoma ¢irypu, 3a1aH0i MapaMEeTPUIHUMH PIBHSIHHSIMH.
3. Ilnoma KpUBOMIHIHHOTO CEKTOPA.
4. ]JloBxuHa IJIOCKOT 1yTH, 3aJ1aHOI B IEKAPTOBUX KOOPAUHATAX.
20 5. JIoBXHHA TUIOCKOI AYTH, 331aHO1 MapaMeTPUIHUMH PiBHSAHHSIMH.
6. JloBXHHA IUIOCKOI JYT'H, 3a7aHO1 B MOJIAPHIA CUCTEM1 KOOpIUHAT.
7. JIOB)KHHA IIPOCTOPOBOI KPUBOI.
8. Jludepenmian ayru.
9. 3naxomkeHHS 00'eMa Tijia 3a BiJOMUMHU IUIOMIAMH NapaJIeIbHUX TEepPepi3iB.
10. O6uucnenns 00'eMy Tij 00epTaHHS.
11. ITnomra noBepxHi 00epTaHHSL.
Jlexuis 21. HeBaachi inTerpasau I Tta Il poxy
1. HesnacHi iHTerpasin BiJ oOMexeHuUX (QyHKUIH 10 HEoOMeXeHOMY
NPOMIDXKY (HEeBJIacHI iHTerpanu 1-ro poay).
21 2. HeenacHi iHTEerpaJii BiJi HEOOMEXKEHUX (YHKIIH 1O OOMEKEHOMY
NPOMDKKY (HEBJIACHI IHTErpaiu 2-ro poay).
3. JocratHi ymoBH 30DKHOCTI 1 PO30DKHOCTI HEBJIACHMUX IHTErpaiB.
Inrerpanu ipixiue I ta II poxy. [ToHATTS po aGcomoTHY 301KHICTb.
Jleknis 22. ®ynkunii ABoX 3MiHHUX. OCHOBHI NOHATTHA
1. OsHaueHHs QyHKIIT KUIBKOX 3MIHHHX.
2. ®yHKIis 1BOX 3MIHHHUX, 1l 001acTh BU3HAUYEHHs. [ eoMeTpruyHe TiayMaueHHs QyHKIIT
JIBOX 3MIHHHX.
2 3. YactuuHi 1"IOXiI[Hi. byHKil JIBOX 3MiHHI/IX,‘ O3HAYEeHHS, l"e'OMeTpI/I‘{HI/II\/'I 3MICT.
4. HudepenmiitoBanicte ¢yHKII 1BOX 3MiHHUX. HeoOXximHa Ta moCTaTHS yMOBH
nudepeHiiioBaHOCT] QyHKII.
5. Tloumuii mudepenmian ¢GyHKII ABOX 3MIHHHX., 3aCTOCYBAHHS 10 HAOJIMKEHUX
00YHCIIECHb.
Jlekuis 23. Iu¢epenuian ¢pynkuii 1Box 3minHux. [oxigni Bummx nopsiakis pynkunii
ABox 3MiHHUX. ExcTpemymu ¢yHkuii 1BoX 3MiHHHMX, He0OXiIHi Ta Jo0CTaTHI YMOBH
1. JloTmyHa MjomMHA Ta HOpMaJIb 10 OoBepXHi. ['eomeTpuunmii 3MicT qudepeniiaia
GyHKIIIT 1BOX 3MIHHUX.
23 [Toxinna cknagaHoi ¢pynkuii. [loBHa moxigHa.

[ToxigHa HESIBHO 3a7aHOT (PYHKITIT.

[ToxiaHi Bumumx nopsAakis. Teopema mnpo MmimaHi MOXiJHi.

Hudepenuianu Bumux nopsakis. ®opmyna Teinopa 11 GyHKIIT 1BOX 3MIHHHX..
Exctpemymu QyHKIIi ABOX 3MIHHUX, HEOOXiHI Ta JOCTATHI YMOBH.
Hocmimkenns ®b3 Ha ekcTpemMyM

Nk WD




Jlekuis 24. {udepenuianbHi piBHsIHHSA. OCHOBHI NOHATTS
1. 3anaui, 1m0 NPUBOIATH 10 AU(EpEeHIIaTbHUX PiBHIHb.
2. Hudepenmianbui piBHsAHHA. [lopsimok mudepeHIiaabHOTO pPIBHSHHSA, O3HAYCHHS
HOro po3B'a3Ky.

24 3. JludepenmianpHi piBHSAHHSA mepiioro mnopsaky. 3amada Komii. Teopema mpo
ICHYBaHHs Ta €JMHICTh pO3B'3Ky 3anaui Komi ams audepeHuianbHUX PiBHSIHD
HEPUIOTo MOPSIKY.
4. JludepeHnuianbHi piBHSAHHS 3 BIIOKPEMIIOBAHUMHU 3MiHHHMH.
5. JludepeHiianpHi piBHSIHHS MEPIIOTO MOPSIKY OJHOPIAHI BITHOCHO 3MIHHUX.
Jlekuiss 25. Jliniiini audepeHniajbHi piBHAHHA NepmIOro mnopsiaky. PiBHAHHA
BepnyJuii.
25 1. Jliniiiai audepeHnianbHi piBHSAHHA nepuioro nopsaky. Meroa beprymni. Meton
Jlarpanxa.
2. PiBHsaHHA bepHysui.
Jlekuis 26. [IndepenuianbHi piBHIHHSA BUIIKMX NOPSIAKIB
1. JudepenmianbHi piBHSIHHS ApYroro nopaaky. 3agada Koii, o3HaueHHs 3aralbHOTO
2 PO3B'SA3KY. TeopeMa PO iICHYBaHHSA Ta €JJMHICTH PO3B’S3KY.
2. Tunu nudepeHUialbHUX PIBHSAHb APYroro MOPSAKY, SIKI JOMYCKAarOTh 3HM)KEHHS
HOPSIZIKY.
3. JludepeHiianpHi piBHSIHHS BHIIUX TOPSJIKIB.
Jlekuis 27. Jliniiini 1udepenuiajibHi piBHAHHA n- oro nopsaaxy. JliHiliHi HeogHOPiAHI
nudepenuianbui piusauas (JIHAP)
1. Jliniitai qudepenniaabHi piBHIHHS N-0T0 MopsAaKy. O3HaueHHs, OCHOBHI MOHSTTSI.
2. BnactuBoCTi po3B'SI3KiB JIHIHHUX OAHOPIAHUX AudepeHtianbaux piBHsIHb (JIO/IP).
3. JliniiiHO 3aieHI Ta He3alexkHi cuctemMu ¢yHKOiH. BusHaunuk BpoHcpkoro.
27 dyHnamMeHTaIbHAa CHUCTEMa PO3B'SI3KIB JIIHIHHOTO OAHOPITHOTO TUdepeHIiaTbHOl
PIBHSIHHS N-0OTO TTOPSIZIKY.
4. Teopema TMpo CTPYKTYpy 3arajibHOTO pO3B'SI3KYy JIIHIHHOIO HEOAHOPITHOTO
JTu(epeH1aIbHOTO PIBHSHHS.
5. Teopema npo cynepn03nui}0 PO3B'SA3KIB.
6. IlobynoBa yactunHoro po3s's3ky JIHJIP meToom Bapiailii JOBITbHUX CTAJIUX.
Jlexuis 28. Jliniiini nudepennianbHi piBHAHHSA 3i cTAJINMH KoeilieHTaMu
1. JlinifiHi ogHOpiAHI AudepeHIianbHi piBHAHHA 31 cTanuMu koedimientamu (JIO/IP).
Meron Eitnepa. XapaktepucTuuHe piBHIHHS.
2. IloOGynoBa 3arajabHOro pO3B'SI3KY JIIHIMHOTO OJHOPLAHOIO JAH(epeHIiaTbHOro
28 PIBHSHHSI PYTOro NOPSAKY (TP BUMAAKH).
3. TlobynoBa pyHmamenTanbHoi cucteMu po3B's3kiB JIOJP n-oro nopsaky i3 craaumMu
KoedilieHTaMu.
4. 3HaxoJKEHHS YaCTMHHHUX PO3B'SI3KIB JIIHIHHOTO HEOAHOPIAHOTO AU(epeHIialbHOrO
piBusHHa (JIH/IP) 31 cTanumu koedilieHTaMu Ta CHemiabHOK MPAaBO0 YaCTUHOIO.
Jlekuis 29. Cucremu qudepeHnialbHUX PiBHAHb
1. HopmaibHi Ta KaHOHIYHI CUCTEMHU PIBHSIHb
2. 3apauda Komri. @opmyaoBaHHS TE€OpEMHU ICHYBaHHS Ta €IMHOCTI PO3B'SI3KY 3a/adyl
Komi
29 3. 3aranpHuil 1 YaCTUHHUM PO3B'A3KU., 3arajlbHUI 1HTErpal.
4. Po3B's130K HOPMAJIBHOI CUCTEMU METO/I0M BHKJIIOUCHHS.
5. JliHiitH1 OTHOPIAHI CUCTEMU. 3araTbHUN PO3B’SI30K.
6. JIiHiliHI OTHOPIHI CUCTEMH 31 CTATUMH Koe(illieHTaMH 1 iX PO3B'A30K y BHUIAIKY

IIPOCTUX KOPEHIB XapaKTEPUCTUYHOTO PIBHSIHHSI.




Jlexuist 30. EsremenTn Teopii criiikocTi
1. TIoHATTS PO CTIMKICTH PO3B'SA3KIB TU(EPEHITIATHHUX PIBHIHB
2. BusHaueHHs CTiHKOCTI Ta aCHMNTOTHYHOI CTiMkocTi 3a JlsmyHoBuM. DyHKIIT

30 JIsniynoBa Teopemu JlsmyHOBa Mpo CTIHKICTh Ta ACHMOTOTUYHY CTIHKICTb.
3. CriliKicTh HYJBOBOTO PO3B’SI3KY CHUCTEMH JIHIMHMX AudepeHuianbHuX PiBHIHD 31
CTaTMMU Koe(ilieHTamMHu.
Jlekuii 31-34. Pe3epsn
31-
34

Ha MPAKTUYHHUX 3aHATTAX - 3aBI[aHHSI J0 BUKOHAHHA

Ilepenik (opienmoeno) npakmuuyHux 3aHamo

Ilpakmuune 3anammsa 1. Marpuui, nii Hag HUIMU. OOYKCIIEHHS BU3HAYHUKIB. .

Ilpakmuune 3anammas 2. IloGynosa o6epHeHoi matpuili. Po3B’s13yBaHHsI MATPUUHUX PiBHSHb.

OO0uucieHHs paHry MaTpUIl.

Ilpakmuune 3anammsa 3. Po3B’A3yBaHHS CHCTEM IJiHIHHUX anreOpaiyHuX piBHSAHB. MeTox

Kpamepa, Matpuunuii meton. Merop [ayca.

Ilpakmuune 3anamms 4. CxansipHuii, BEKTOpHU, Mimanuii 1o0yTku BekTopiB. basuc, po3kian
BEKTOpa 3a 6a3ucom.

Ilpakmuune 3anamms 5. llpsva Ha riomuHi. HopManbHe piBHAHHS NPSMOi Ha MIIOIIHHI.

Ilpakmuune 3anamma 6. InomuyHa B pocTopi, 3arajabHe piBHAHHI. HopMmanbHe piBHSIHHS

wiomuHy. [Ipsima B ipocropi. IIpsima i mutomuHa.

Ilpakmuune 3anammsa 7. Kpusi Il nopsinky. Eninc, rinepbouna. [1apaGona. 3aransHe piBHIHHS

kpuBoi 1l nopsiaky. [TosepxHi Il mopsaxy.

Ilpakmuune 3anammsa 8. MKP 1

Ilpakmuune 3anammsa 9. OOUMCICHHS TPAHUIIb YACITIOBOT MOCI1TOBHOCTI.

Ilpakmuune 3anammsa 10. O6uncnenHs rpaHuis GyHKUid. [lepma Ta gpyra BU3HaYHI TpaHUL.

Ilpaxkmuune 3anammza 11. ExBiBaeHTHI HECKIHUEHHO MaJll BEJIMUMHU. 3aCTOCYBaHHS

€KBIBaJEHTHUX HECKIHUEHO MaJIUX 1O OOUYMCIICHHS TPaHULb..

Ilpakmuune 3anammsa 12. Jlocnimxenus QyHKIIT Ha HenepepBHICTh. OOUMCIEHHS MOX1THOT

¢byHKLIT 0JTHIET 3MIHHOI.

Ilpakmuune 3anammsa 13. Jlorapupmiune nudepenuiroBanHs. OOUUCIEHHS TOX1THUX (QYHKIIH,

3aJUHUX MTapaMeTPUYHO Ta HEsIBHO. PIBHSAHHS JOTHYHOI Ta HOpMaJi 10 rpadika GpyHKIii

Ilpakmuune 3anammsa 14.]ludepenmian. 3actocyBanHsa AudepeHIiaia g0 HaOIMKEHUX

obuncnenb. O0UMCcIeHHs TpaHuLIb 3a paBuiioM Jlomitans

Ilpakmuune 3anammsa 15. Jlocnimxenus QyHKIIT Ha MOHOTOHHICTh Ta EKCTPEMYMHU, Ha
OIYKJIICTh. ACUMITOTH rpadika GyHKIii

Ilpakmuune 3anammsa 16.. IloBHe nocnimxeHHs yHKIIT Ta modynoBa ii rpadika

Ilpakmuune 3anammas 17. HeBuzHauenuit interpan. Tabmuis interpanis. besnocepenne

1HTerpyBaHHs. MeTo BHECEHHsI M1 3HaK JudepeHiiana. 3aMiHa 3MIHHOI Y HEBU3HAYEHOMY

iHTerpaii. [HTerpyBaHHs YaCTHHAMU HEBU3HAUEHOI'O 1HTETpaIly.

Ilpakmuune 3anammsa 18-19. InterpyBanss 1poOOBO-palliOHATbHUX, TPUTOHOMETPUYHHUX,

ippatioHaJIbHUX (QYHKIIIH.

Ilpakmuune 3anammsa 20. O6uucnenns Bu3HaueHoro inrerpaia. ®opmyna Hetorona-JleibHina .

3acTocyBaHHs BU3HAYEHOTO 1HTErpasia Jiyisl 3HaXO/PKEHHS IOl MI0ocKuX (iryp. [Tnoma miockoi

¢irypu B 1ekapToBuX KoopauHartax. [lnoma ¢irypu, 3a1aHoi napaMeTpUdYHUMU PIBHSHHSIMH.

[Tnoma KpUBOIIHIHOTO CEKTOPA.

Ilpakmuune 3anammsa 21. 3acTOCyBaHHs BU3HAUCHOTO 1HTETpasia /Tl 3HAXODKEHHS JTOBXKUHU

IyTU JiHii Ta 06’ emiB Ti1. HeBnacHi inTerpanu 1-ro ta 2-ro poxy.



Ilpakmuune 3anammas 22. OyHKiii 1BOX 3MIHHUX. 3HAXO/HKCHHS YaCTHHHUX MoXiaHuX. [ToximHi
BHINUX NOPSIKiIB GyHKIIIT 1BOX 3MiHHUX. [loBHMI nudepenmian GyHKIii ABOX 3MIHHUX.,
3aCTOCYBaHHS JI0 HAOJIMKEHUX 004YHClieHb. JOTHYHA TUIOMMHA Ta HOPMAJTh 10 TIOBEPXHI.
Ilpakmuune 3anammsa 23. I'eomerpuynuii 3micT nudepeniiana GyHKIii BOX 3MIHHUX.
JocnipkeHHs: GyHKIIT ABOX 3MIHHUX HA €KCTPEMYM.

Ilpakmuune 3anammsa 24. Jludepenmiansai piBHAHH. [ndepenmianbHi piBHIHHS 3
BiJJOKpPEMIIFOBAaHUMHU 3MiHHUMHU. J{udepeHItianbHi piBHSAHHS MEPIIOTo MOPSAKY OTHOPIIHI
BIJTHOCHO 3MIHHUX.

Ilpakmuune 3anamma 25. Jliniiini qnudepeHitianbHi piBHSIHHS MEPIIOTO TOPSAKY. MeTo
Bbepnymni. Meron Jlarpanxa. PiBusnus bepuysui.

Ilpakmuune 3anammsa 26. JludepeHiiaabHi pIBHAHHS BUIUX MOPSAKIB.  JudepenmianpHi
PIBHSIHB JJPYTOTO MOPSAKY, K1 TOMYCKAIOTh 3HIKCHHS TTOPSIKY.

Ilpakmuune 3anamma 27. JIiniiini ogHOpiaH1 AudepeHItiaabHl PIBHIHHS 2- OT0 TOPSIKY 31
cranumu Koedimientamu (JIOAP). Meron Eiinepa. XapakreprucTuyHe piBHSIHHS.
dyHnaMeHTanbHa cuctema po3s's3kiB JIOJIP.

Ilpakmuune 3anamma 28. Jliniitai neogHopinai nudepenuiansui piBasaus (JIHP).
3HaxoKeHHs yacTUHHUX po3B'sa3kiB JIH/IP 3 ctanumu koedirieHTaMu Ta CHeiabHOO MPaBOIO
gacTuHOIO. [100y10Ba 3araibHOTO PO3B'A3KY JIHIHHOTO HEOAHOPITHOTO TU(EepPEHITIAIEHOTO
piBHsAHHA. Teopema Mmpo Cyneprno3uIliio Po3B'sI3KiB.

Ilpakmuune 3anammas 29. Jliniiiai HeoqHoOpiaHi AudepeHianbHi PiIBHSIHHS 31 CTATUMH
koeginientamu. [To6ynosa yactunnoro po3s's3ky JIH/IP meTomom Bapiarii JOBUTbHUX CTaIHX.
Ilpakmuune 3anamms 30. Cucremu mudepeHIianbHuX piBHAHB. JIiHiHI onHOpiAHI Ta
HEOIHOPIIHI CUCTEMH 31 CTAIMMHU KoedilieHTaMu. MeTo1 BUKITIOUCHHS.

Ha npakTu4HuX 3aHATTAX - 3aBAaHHS O BUKOHAHHS (3TIHO JIO0 BKa3aHOTO CIIUCKY OCHOBHOT
JiTepaTypH), IHAUBITyaTbHI JOMAITHI 3aBIAHHS.
5.2. Texniune 3abe3neuenna: Microsoft Office Word, Oyap sike mporpaMmue 3abe3nedeHHs 1715 BAKOHAHHS
rpadigHOTO MaTepiany (3a 6axkaHHAM cTyaeHTa), Google classroom.

6 Camocriiina po6oTa cTyaeHTa

Bunu camoctiiiHOT poOOTH — ONpaIlOBaHHS JEKIIHHOT0 MaTepiaily, MAroTOBKa 10 ayJUTOPHUX
3aHATH, PO3B’3yBaHHS JIOMAIIHIX 3aBJaHb Ta IHIUBIAyaTIbHUX JAoMallHiX 3aBaaHb (I/13), BUKOHaHHS
po3paxyHkoBoi podotu (PP) ta migroroska no ii 3axucty (3PP), nmiaroroska 10 MOyIbHOT
KOHTpoJbHOI pobotu (MKP), camocTiliHe onpalfoBaHHs TeM, 1110 HE BBIMIIUIM A0 JIEKLIHHOTO KypCy
(CPC).

6.1. Camocmiiitna poooma:

Cnucok numanb Ha camocmiiine Onpaylo8anHsi

[a—y

YucnoBi MHOXKMHU. MHOXUHA JificHuX ymcen. [ToHATTS npo KOMIUIEKCHI yuca
Po3BUTOK MOHATTA PO ynciao0. YKNCI0B1 MHOKMHU: HATypallbHi, 1M1, pallloHaIbHi, T1HCHI
YHcla.
O3HaueHHS KOMIUIEKCHOTO YUCIIa.
Jii 3 KOMIUUIEKCHUMH YU CJIaMHU.
300pakeHHs] KOMIUIEKCHOTO YHClia Ha KOOPIMHATHIN TUIOIIMHI.
Moynb Ta apryMeHT KOMIUIEKCHOTO uyncia. TpuroHoMerpruuHa GopMa KOMILUIEKCHOTO
qucia.
Jii Ha KOMITJIEKCHUMH YHCIIaMU y TpUTOHOMETpudHiH dhopmi. Dopmyna Myaspa.
KopiHb n-ro crenexs 3 KOMIUIEKCHOTO YHCIa.
[Toxa3nukoBa popma komruiekcHoro uncna. ®opmyna Eiinepa.

0 CucremH JiHIHHUX OJHOPIAHUX PIBHSIHD.
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11 Meron Kopnano-I'ayca

12 Hopwmaiibae piBHSHHS TIPSAMOT.

13 HopmainbHe piBHSHHS IJIOIIMHU.

14 3aranpHe piBHAHHA JiHIT I mopsaky

15 CripoleHHs 3arajJbHOTO PiBHSHHS KPUBOI IPYTOT0 MOPSIKY.

16 OcHoBHI eneMeHTapHi (yHKIIIT (O3HAYCHHSI, BIIACTUBOCTI, Tpadikm).

17 ['inepOomnivni (yHKII].

18 PiBHOMIpHA HemepepBHICTh, Teopema Kanrtopa.

19 [ToximgHi 0OEPHEHUX TPUTOHOMETPUYHHMX (DYHKIIIH.

20 OcHoBHI Teopemu audepeHiiaabHoro yncienHs (teopemu depma, Pomns, Jlarpanxa,
Kormi)

21 [Tpuknaau enemMeHTapHUX (QYHKIIIH, IHTETpalU Bil SIKUX HE BUPAXKAIOTHCS Yepe3

eneMeHTapHi QyHKITIT

T

2
22 InuTerpyBaHHs YacTHHAMU BU3HAYEHOTO 1HTErpaia 3HaXoKEeHHs 1HTerpasia I sin " xdx
0
23 HesnacHi interpanu I ta I poxy: ocHOBHI TeopeMu IS iX TOCITiIKEHHS
24 I'panuns GyHKIIT 1BOX 3MIHHHX.
25 HenepepBHicTh QyHKIIIT ABOX 3MIHHHX B TOYII, B 001acCTi, B 3aMKHEHil oOmacti. Teopemu

Beiiepmtpaca ta Kot mpo BIIacTUBOCTI HeTepepBHUX (YHKIIIH.
26 Hudepenniany Bummx nopsaakis. @opmyina Teiinopa ans GyHKIIT ABOX 3MiHHHUX..

27 HaiiGinpIme Ta HaliMEeHIIIe 3HAYCHHS HenepepBHOI (yHKIIIT Ha 0OOMeKeHii 3aMKHEH11
o0macri.

28 YMoBHUI ekcTpemyM. Metoa ¢yHkiii Jlarpanxa.

29 [Tone HanpsiMKiB. [30kTiHA. MeTo MociiTIOBHUX HaOmmxkeHb (MeTon Eitepa).

30 HudepenuianbHi piBHIHHS, K1 3BOAATHCS 10 OAHOPITHUX.

31 3anaui Ha CKIaaHHs TUepeHIiaIbHUX PIBHIHD

6.2.Inougioyanvni 3a60anns

Jl1st sKiCHOTO BUBUYEHHS KypCy BHUIIOT MAaTEMAaTUKH CTY/ICHTH MTOBHHHI BUKOHATH PO3PaXyHKOBY
po6orty (PP).

PP-1 (vacruna 1) ,,Jliniitna anreopa”.

3aBJIaHHAM POOOTH € NEPEBIPUTH, K CTYACHTH 3acBoinu TeMy “JliHiiHa anreOpa” 1 BU3SHAUUTH
piBeHb iX HABUAIBHUX JIOCSATHEHB. [I[pOKOHTPOIIOBATH BMiHHSI BUKOHYBATH [Iii HaJl MATPHIISIMU,
0o0YMCIIIOBaTH BUSHAYHUKH, po3Ba3yBaTH CJIAP.

PP-1 (wacruna 2) "I'panuui. Henepepshictp'

Mertoto poOOTH € MEepeBIpUTH 3HAHHS CTYJIEHTAMU METOIB 00UMCIICHHS TPAHUII TTOCIITOBHOCTI,
rpanuii GyHKIi1, JociKeHHs QYHKIIT Ha HETIEpEepPBHICTh, KIacU(IKaIil0 TOYOK PO3PUBY (PYHKILII.
PP-1 (yactuna 3)" AudepenuianbHe yncjiaeHHs GpyHkuii ogniei 3MinHoi "
Mertoto poO0TH € IepeBIpUTH 3HAHHS CTYEHTaAMU HABHUUYOK TU(EPEHIIIFOBaHHS SBHO 3a/1aHO1,

HESIBHO 33/1aHO1, MapaMeTPUYHO 3a/1aH01 (PYHKIIIH, TeOMETPUYHHUI 3MICT MOX1AHO1, 3aCTOCYBaHHS
HOX1THOT [T JOCHIJKEHHS BIACTUBOCTEH (DyHKIIIT

PP-1 (uacruna 4) ,,HeBusnauenuii interpan”.

3aBiaHHAM POOOTH € MIEPEBIPUTH, K CTYIECHTH 3acBOiNM TeMy “‘HeBusHauenuit inTerpan” i
BU3HAYUTH PIBEHB IX HABUAIBHUX JOCATHEHb. [[pOKOHTPOIIIOBATH BMIHHS 3HaXOAUTH MEPBICHY, 3HAHHS
METO/1B 0OYMCIIEHHSI HEBU3HAUYEHUX 1HTErpaliB Ta BMIHHS 3aCTOCOBYBATH 1X JI0 PI3HUX KJIaciB (QYHKIIIH.

PP-1 (vactuna 5) ""BusHauyenmii interpana"



MeTor poOOTH € IEpEeBIpUTH 3HAHHS CTYACHTAMU METO/IIB OOYMCIICHHS BU3HAUYECHUX IHTErPaiB,
YMiHHS OOYMCITIOBATH BU3HAYCHI IHTETPAIH JIJIS PI3HUX TUMIB (DYHKIII Ta YMIHHS 3aCTOCOBYBATH X MIPH
PO3B’s3aHHI (PI3UYHHUX 1 TCOMETPUYHHUX 3a/1a4.

PP-1 (yactuna 6)" IndepenuiaibHi piBHanas"

Mertoto poOOTH € MepeBIpUTH 3HAHHS CTYJICHTaMH BMiHHSA Ki1acudikyBatu qudepeHiiaabHi
PIBHSIHHSI, 3aCTOCOBYBATH Pi3HI METO/IM 3HAXO/KECHHS iX PO3B’s3KY, BMITH pO3BA3yBaTH 3anauy Komi,
PO3BSI3yBaTH CUCTEMU AUEPEHIIaTbHUX PIBHSIHB

IHosiTMKa TA KOHTPOJIb
7. loniTHKA HABYAJIBHOL JUCHUILIIHU (OCBITHBOI0 KOMIIOHEHTA)

Jorpumanns nonoxenb «Koaekcy yecti KIII im. Iropst Cikopebkoro» (po3ainu 2 ta 3)

CriBmpalis CTyJIEHTIB y pO3B’s3aHHI MPOOJIEMHUX 3aBJaHb JT0O3BOJICHA, i€ BIAMOBIII KOXKHUIA
CTYJICHT 3aXHIIa€ CaMOCTIHHO. B3aeMo1isi CTYJIEHTIB ITi/1 Yac iCHUTY KaTErOPUIHO 3a00POHSIETHCS 1 Oy Ib-
sKa Taka MiSUTBHICTH Oyle BBa)KATUCS TOPYIICHHSM aKaJeMi4HOI JOOpPOYECHOCTI 3TiAHO MPUHIIHITIB
YHIBEPCUTETY LIOJI0 aKaIeMidyHOi TOOPOYECHOCTI.

AxanemiuyHa 10OpOYECHICTh

[ToniTuka Ta NPUHIMIMN aKageMi4HOI J0OpodecHOCTI Bu3HaueHi y posauti 3 Komekcy uecti
HamionaneHOro TexHigyHOTrO yHiBepcuTeTy YKpainu «KuiBChKHMN MOMITEXHIYHUH IHCTHTYT iMeHi Irops
Cikopcekoroy. leranpHime: https://kpi.ua/code

CmiBripalis CTY/ICHTIB y PO3B’sI3aHHI MPOOJEMHUX 3aBJaHb JIO3BOJICHA, ajie BIAMOBIII KOXHUHN
CTYJEHT 3aXHILa€ CaMOCTiiHO. B3aeMoist CTYyEHTIB MiJ] 4ac ICIUTY KaTerOpUYHO 3a00pOHSETHCS 1 Oy ib-
sKa Taka MiSUTBHICTH Oyle BBAKATUCS TOPYIICHHSM aKaJeMi4HOI JOOPOYECHOCTI 3TiAHO MPUHIIHITIB
YHIBEPCUTETY LIOJI0 aKaJIeMiuyHOI T0OpOUYECHOCTI.

HopMmu eTndHOT OBEIIHKH

Hopmu ernuyHoi moBemiHKM CTYAEHTIB 1 MpaliBHUKIB Bu3HayeHi y posauni 2 Komekcy wyecti
HamionanpHoro texHigyHoro yHiBepcuteTy YkpaiHu «KUIBCbKMI MOMITEXHIYHUN IHCTUTYT iMeH1 Irops
Cikopcekoroy. JleranpHime: https://kpi.ua/code

BiaBigyBaHHs 3aHATH

BinBinyBaHHS JIEKIIii, MPaKTUYHUX 3aHATH Ta KOHCYIbTAIliN He OIliHIOeThCA. OTHAK, CTYJCHTaM

PEKOMEHIYEThCS X BIBITYyBAaTH, OCKUIBKU HA HUX BUKJIQAETHCS TCOPCTHYHUHN Ta MPAKTUIHUAN
MaTepiajl, PO3BUBAIOTHCS HABUYKH, HEOOXiAHI AJii BUKOHAHHS MPAKTUYHHX 3aBJaHb Ta YCIIITHOTO
Hanucannst KP, Bukonannst PP ta camocTiitHux po0or.

8. Buau KOHTPO/II0 HABYAHHS CTYJAEHTA

IToTo4HMIT KOHTPOJIb: E€KCIPEC-ONUTYBAaHHS, ONUTYBAHHSA 3a TEMOK 3aHATTH, 3axuct PP,
Hanicanns KP, Bukonanus inauBiqyanbHux qomarinix 3asaans (113), CPC.

KanennapHuii KOHTPOJIb: MPOBOAUTHCS IBidi Ha cemecTp (Ha & Ta 14 THXKHIX) 3 METOIO
NIJBUIICHHS SIKOCTI HaBYaHHS CTYJEHTIB Ta MOHITOPUHTY BHMKOHaHHS rpadiKy OCBITHBOTO MpPOIECY
CTYJAEHTaMH.

ATecTallisi CTYAEHTIB NPOBOJUTHCA 3a 3HAUEHHSM IIOTOYHOIO PEUTHHTY CTyJIEHTa Ha uac
artecraiii. SIKmo 3HaueHHs LBOro perTuHry He MeHme 50% BiJ MaKCUMaJIbHO MOXIIMBOTO Ha Yac
aTecTallli, CTYJEHT BBaXXA€ThCA aTECTOBAaHMM. B I1HIIOMY BHMAaAKy B aTeCTalliiHIM B1IOMOCTI
BUCTABIISIETbCSA «HE aTECTOBAHO». TaKo)K HE aTECTYEThCS CTYIEHT y pa3l HeBUKOHAaHHS ab0 HE 3aXHUCTy
xo4a 0 oxHiel 3 yactuH PP, Tepmin momanHs sikoi OyB /10 THOKHS MPOBEEHHS aTecTallli, abo He HamucaB Ha
NO3UTUBHY OLIIHKY BCi, 3alJIJaHOBaHi Ha 1iei yac, yactunu KP.

CeMecTpOBHI KOHTPOJIb: €K3aMEH.

IIponenypa ockapikeHHs pe3yabTaTiB KOHTPOJIbHHUX 3aX0/iB

CTyneHTH MaloTh MPaBO 1 MOXKJIMBICTD MiTHATH Oylb-siKe NMUTAHHS, SIKE€ CTOCYEThCS MPOLEAYPU
KOHTPOJIbHUX 3aXO/iB Ta OYIKYyBaTH, 110 BOHO OyJe pPO3IJSHYTO 3TiJHO 13 Hamepe] BHU3HAYEHHUMU
npoueaypamu (aeranpHimme: https://osvita.kpi.ua/2020_7-170, https://document.kpi.ua/files/2020 7-

170.pdf).



https://osvita.kpi.ua/2020_7-170
https://document.kpi.ua/files/2020_7-170.pdf
https://document.kpi.ua/files/2020_7-170.pdf

CTyneHTH MaioTh MPaBO OCKAPXKUTU PE3YIbTATH KOHTPOJIBHUX 3aXOJiB, aie OO0OB’SI3KOBO
apryMEHTOBAHO, TOSICHUBIIHN 3 SIKUM KPHUTEPIEM HE TOTODKYIOTHCS BIAMOBIIHO /IO OI[IHOYHOTO JIMCTA
Ta/ab0 3ayBakKEeHb.

Hopmu eTw4HOi MOBEMIHKM CTYACHTIB 1 MpalliBHUKIB BHU3HA4eH1 y po3aiai 2 Kogekcy dvecti
HarmionanbHOro TexHiyHOTrO yHiBepcuTeTy YKpainu «KuiBChKHM MONMITEXHIYHUH 1HCTUTYT iMeHi Irops
Cikopcbkoroy (meranpHimme: https:// kpi.ua/code).

9. lonaTkoBa indopmanisi 3 JUCUMILTIHUA (OCBITHHOI0 KOMIIOHEHTA)
1. Jlucmanuyitine Haguanus.

B ymMoBax IUCTaHLIHHOTO PeXUMY OpTaHi3allis OCBITHBOTO MPOLECY 3IHCHIOETHCS 3 BUKOPUCTAHHIM
TEXHOJIOTIM JUCTAaHLIMHOTO HABYaHHS: CcUcCTeMa ENeKTpoHHMI Kammyc, pecypcu Iuiathopmu
nuctaHniiinoro HaByaHHs «Cikopebkmit», cepBic «Google Classroomy». s Oinbmr  edekTuBHOL
KOMYHIKaIii 3 METOI PO3YMIHHS CTPYKTYpH HaBUYaJIbHOI JUCHUIUIIHM 1 3aCBOEHHS Marepiary
BUKOPUCTOBYIOTBCS CEPBICH JUIsl OpraHi3allil OHIaifH-KoOH(pEepeHIIii Ta BiZIe03B 13Ky (HanmpuKiIal, «Zoomy,
«Skype», «Google Meet»), enexkrponna mnomra, meceHpkepu (Viber, WhatsApp, Telegram, google
JIOKYMEHTH ).

2. Haeuanns 6 ymosax npasogozo pexicumy 60EHHO20 CIMAHY:
— mnepenbavae MPOBENEHHS YyCIX BUIIB 3aHATh JTUCTAHIIMHO (3 BUKOPHCTAHHAM CHHXPOHHOI abo
ACMHXPOHHOI MOJIedl OCBITHBOI B3a€MOJiil), y BIAMOBIAHOCTI A0 Periamenty opranizaiii OCBITHBOTO
nporecy B JAWCTaHIIMHOMY pexkuMi Ta [lomokenns mpo aucraniiiiHe HaBuanHs B KIII im. Irops
CikopCBhKOro;
— KIHIIEBi TepMiHU BUKOHAHHS 1HIMBIlyaJbHUX 3aBJaHb 1 3aBJJaHb CAMOCTIITHOT pOOOTH EPEHOCITHCS Ha
KiHEeIb ceMeCTpy (3 000B’I3KOBUM BUKOHAHHSM 1 3aXHCTOM);
— y PECUTHMHTOBY CHCTEMY OIIIHIOBaHHS BHOCSATBHCS 3MIHM CTOCOBHO HapaxyBaHHS IITpadHuX OamiB 3a
HECBOE€YaCHE BUKOHAHHS 3aB/IaHb: MITpadHi 6au HE HAPAXOBYIOTHCSI.

3. Jns cTyeHTIB iCHy€e MOKJIMBICTD 3apaxyBaHHs (y BUIJIAI TOIaTKOBUX OaliB 10 PEUTHHTY
1o 10 6aniB) ceprudikaTiB IPOXOIKEHHS AUCTAHLIMHUX YW OHJIAHH KYpCiB 32 TEMAaTHKOIO AUCUHUIUTIHH.

Po0o4y nporpamy HaB4Ya/IbHOI AMCHHUILTIHM (cHi1adyc):

Ckianeno

CTapIlIUM BHUKJIagaueM Kadeapu MaTeMaTuuHoi pi3uku ta audepenuianbHux piBHIHE PMD Kozax
Banenmunoro leanienoro

CTapUIMM BHKJanadeM Kadeapu MaTeMaTnyHoi pizuku ta nudepeHmianbaux piBHIHD DM Boogenko
Temsnorw Isanisnoro,

JIOLIEHTOM Kadeapu MaTeMaTuyHoi pi3uku Ta nudepenianbHux piBHSIHD PMD Cmenaxno Ipunoro
Bacunisnoro.

YxBajeno kadenporo mareMaTHuHoi (izuku Ta audepenuianbHux piBHAHE PMD (mpotokon Ne 9 Big
25.06.2025p.)
Ioromxeno Metonuunoro komiciero IATE (mpotokon Ne 8 Bix 27.06.2025p.)


https://osvita.kpi.ua/2020_7-170

JlonaTok A

ITuTaHHs, 10 BUHOCATHCS HA MOAYJIbHY KOHTPOJIbHY PO00TY (YacTuHa 1 «AHAJITHYHA reoMeTpis»)

1. Bekropu (03HaueHHs BEKTOpa, HOTo OpTa, KOJIIHEAPHICTh Ta PiBHICTH BEKTOPIB,
KOMILUIaHApHICTh BeKTOpiB). JIiHiiHI onepaii HaJx BEKTOpamMu

2. O3HaveHHS CKAIPHOTO TOOYTKY BEeKTOPiB. Anredpaiuni Ta reomeTpuyHi BiactuBocti CJ1
(3 JOBeICHHSM).

3. ['eomeTpuyHUil Ta MEXaHIYHHM 3MICT cKalispHOTO A00YyTKY. KoopnuHaTHa hopma 3anucy
CKaJISIPHOTO T100YTKY.

4. O3HaveHHS BEKTOPHOTO JI00YTKY BEKTOPiB. AJreOpaiuHi Ta reoMeTpruyHi BiacTuBoCTi B/
(3 1OBEICHHSM).

5. ['eomeTpuyHUii Ta MEXaHIYHHK 3MICT BeKTOpHOTO N00yTKY. KoopauHaTHa popma 3anucy
BEKTOPHOTO JJOOYTKY.

6. O3HaveHHs MIIaHOTO J00YTKY BEKTOpiB. AnreOpaidyHi Ta reoMeTpru4Hi BIacTuBocTi MJ|
(3 HOBeICHHSM).

7. ['eomeTpuuHmMii 3MicT BeKTOpHOTO 100yTKY. KoopnuHaTHa gopma 3anucy MilraHoro
TOOYTKY.

8. Pi3H1 BuM pIBHSHHS MPSMOI Ha TUIOMIKHI (3 BUBESJACHHSIM PIBHSHBD ).

0. HopwmaiibHe piBHSHHS IpsAMOi. BigXwieHHs TOYKH BiJI IPSMO.

10.  BuBeneHHs piBHSHHS IUIOIIMHHU, IO MPOXOAUTH Yepes3 3a/laHy TOUKY, HepIEeHINKYISIPHO

3aJJaHOMY BEKTOPY Ta 3arajibHe PiBHSHHS IUIONIHHH.

11.  BuBeneHHs piBHAHHS IUIOMIMHHU, IIO MPOXOAMTH 4Yepe3 TPU TOUYKU. 3amucaTd PiBHSIHHSA
IUTOUIMHM Y BiJIpi3Kax Ha OCSX Ta HOpMaJIbHE PIBHSHHS IJIOUIMHU. 3BEACHHS 3arajbHOTO PiBHSHHS
TUTOIIMHY 10 HOPMAIJIBHOTO.

12.  BuBeneHHS BEKTOPHOTO, KAHOHIYHOTO (JIOCTIAUTH) 1 MapaMEeTPUYHOTO PIBHSHHS IPSIMOI B
IPOCTOPI. 3anuc PiBHAHHS NOPAMOi, 1110 MPOXOIUTH Yepe3 /Bl 3a7aHi TOUKU Ta 3arajbHe PIBHAHHS
npsiMoi B mpocTopi. [lepexin Bij 3aranbHOro 10 KaHOHIYHOT'O PIBHAHHS MPSAMOI.

13.  Kyr mix mromuHamu. KyT MDK OpsSMUMHM Ha IUIONIMHI. YMOBM HapaienbHOCTI 1
MEPICHIUKYISIPHOCTI TUIOMIMH Ta MPSIMUX Ha TUTOIIUHI.

14. Kyt Mix npsmumu B ipoctopi. KyT Mi>k mpsiMOIO Ta MJIOLUIMHO0. Y MOBH MapajieIbHOCTI Ta
MEPIEeHIUKYJIIPHOCTI MPSIMOI y IPOCTOPIi MJIOLIUHHU.

IInTanHs, 110 BUHOCATHCS HA MOYJIbHY KOHTPOJIbHY po0oTy: (4acTtuna 2 «HeBusHauvenmii interpasn.
Judepenuiaibe yncjaeHHs QyHKil 0araTbox 3MiHHHX»)

HeBusHauenuii iHTerpa: 03Ha4eHHs 1 OCHOBHI BJIACTUBOCTI.
IHTerpyBaHHs 3a YaCTUHaMH Y HEBU3HAYCHOMY 1HTETpaJi.
3amina 3MiHHOI B HEBU3HAUYEHOMY 1HTETpai.
IarerpyBanHs npocTux anreOpaiyHuX ApoOiB MEPIIUX TPHOX THIIIB.
InrerpyBanHs QyHKIIIH, pallioOHAILHUX BIIHOCHO CUHYCA 1 KOCHHYCA, 32 JIONIOMOT010 YHiBEepCallbHOT
TPUTOHOMETPUYHOI MiICTAHOBKH.
InterpyBanHs QyHKIIH, pallioHAILHUX BIIHOCHO CHHYCA Ta KOCHHYCA 1 HEMapHUX BITHOCHO CHHYCa
(xocuHyca).
IurerpyBanns QyHKIIH, pallioHAIBHUX BIIHOCHO CHHYCA Ta KOCHHYCA 1 MapHUX BiTHOCHO HHX.
InTerpyBaHHs BUpa3iB, SKi MICTATh KBaJIpaTHUI TPUUWIEH 1]l 3HAKOM KOPEHSI.
InrerpyBanHs (QyHKIIH, pallioOHATLHUX BIIHOCHO apTryMEHTY 1 KOpEeHs 3 Apo00BO-JIIHIHHOT (PYHKIII].
[TonsaTTs QyHKIIT AeKIBbKOX 3MIHHUX. O0IacTh BU3HAUCHHS (DYHKIII].
YacTuHHI TOXITHI TIEPIIOTO MOPSAKY.
JudepenuiroBanns ¢yHKUii qekinbkox 3MiHHUX. HeoOxiqHa ymoBa nudepenitoBanus. JloctatHi
YMOBH U epeHIItoBaHHS (PYHKIIIT T1eKUIbKOX 3MIHHUX.
[ToBHMIt pupicT 1 mOBHUMA nudepeHIiian. 3acTocyBaHHs AudepeHIiana 10 HabInKEeHNX
00YHCIIEHB.
YacTHHHI NOXiHI BUIIKX NMOPAAKiB. Mimani noxiani. Teopema nmpo Mimrani moxijiHi.



15) udepenuitoBanns cknaanux ¢yskiiil. [Toua noxingna. HesBHi ¢yHkuii 1 iX qudepeHiiroBaHHs.

16) ExcrpemyM (yHKITIN nekinbkox 3MiHHEX. HeoOXimHa ymoBa ekctpemymy. JlocTaTHi ymMOBH
eKcTpeMyMy (QyHKII.

17) PiBHSHHS JOTUYHOI TUIOIIMHU Ta HOPMAJI.
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Jonarok b
IInTanHs, 10 BHUHOCATHLCSA HA eK3aMeH
Bu3HayHUKM Ipyroro i TpeThOro MOPSAKY, IX BIACTUBOCTI (3 TOBEACHHSIM).

Martpui. Jliniiini onepauii Hax MaTpuisiMu. OCHOBHI BIACTUBOCTI LIUX OTEpaLlii.
O6epuena marpuirs. Heo0x. 1 gocTaT. yMoBa icHyBaHHS OOEpHEHOT MaTpuIli(3 JOBE/I.).
BrnactuBocti 06epHeHOi MaTpuIli.

Panr matpuni. Enemenrapni neperBoperss matpuilb. Teopema Kponekepa-Kamemni.
Cuctemu JIiHINHUX anreOpaidHuX piBHAHB: OCHOBHI OHATTS. Po3B’s3yBanus CJIAP 3a
dopmynamu Kpamepa (3 BuBeneHasM dopmy:n). Marpuanuii meton po3s’s3yBanHs CJIAP.
Meron ['aycca po3B’sa3yBanns CJIAP

BekTopu (03HaueHHs BEKTOpa, HOTO OpTa, KOJIIHEAPHICTh Ta PIBHICTh BEKTOPIB,
KOMILTaHapHICTh BeKTOpiB). JIiHiiHI onepauii Hax BekTopamu [Ipoekiisi BeKTopa Ha BiCh.
BrnactuBocTi mpoexiii.

JlekapToBa IpsSIMOKYTHA cUCTEMa KOOpAUHAT. Po3kian BeKTopa 1o opraM KOOpMHATHUX
oceit. JliHiiHa 3a1€KHICTD Ta HE3aJEKHICTh BEKTOPIB: OCHOBHI TBEpKECHHs. ba3uc
CUCTEMH BEKTOPIB.

Hampagsnstoui kocunycu Bektopa. Jlii Ha/1 BeKTopamu, 10 3aJaHi KOOpAUHATAMU B Oa3uci.
[Toxin Bizmpi3ka B 3a1aHOMY BiJTHOIICHHI.

O3HaueHHS CKaISIpHOTO T00YTKY BekTopiB ['eomeTpuyHuil Ta MEXaHIYHUHN 3MICT
ckanspHoro 1o0yTky. KoopnunaTtHa opma 3anucy CKajlssipHOTO JOOYTKY.

O3HaueHHS BEKTOPHOTO TOOYTKY BEKTOPiB. AnreOpaiuHi Ta reoMeTpryHi BIacTuBocTi BJ]
(3 moBeneHHsIM). [ eoMeTpUYHMI Ta MEXaHIYHUI 3MICT BEKTOPHOTO JOOYTKY.
Koopaunatna ¢opma 3ammcy BEKTOPHOTO TOOYTKY.

O3HaueHHS MIIIaHOTO 100YTKY BEKTOpiB. AnredpaiuHi Ta reoMeTpuuHi BractuBocTi M/{
(3 noBeaennsim). Koopaunatha opma 3amnucy mMimaHoro 100yTKy.

Pi3Hi BUAM piBHSHHS NPAMOI Ha IJIONIMHI (3 BUBEJACHHSIM PiBHSHB).

PiBHSHHS IUIOIIMHU, HOTO BUAU

BexTopHe, kaHOHIUHE(IOCHIIUTH )1 TapaMeTPUUHE PIBHAHHS MPsIMOi B IPOCTOP1. 3anucaTi
PIBHSIHHS IIPSIMOI, 110 MPOXOAMUTD Yepe3 /1Bl 3aJjaHl TOUKH Ta 3arajbHe PIBHSIHHS MPsIMOi B
npoctopi. [lepexin BiJ 3arajbHOTO 10 KAHOHIYHOTO PIBHSHHS MPSIMOA.

Kyt mix miommaamu. Kyt Mix npsimoro 1 miomuHo. KyT MK NpSMUMHU Ha IUIOLIUHI.
YMOBH napaneiabHOCTI 1 NepIEeHIUKYIISIPHOCTI MJIOLUIMH Ta MPSIMUX Ha TUIOMIHMHI.

Bincranp Big TOYKM 1O IJIOMIMHM Ta BiJA TOYKH JO MPSMOi B MpocTopi. Bimctans mixk
MHUMOODKHUMH MTPSIMUMU.

KpuBi 1pyroro nopsaxy ta ix XapakTepUCTUKH.

[ToBepxHi APYroro NopsIKy.

O3HaveHHS YUCIIOBOI TOCTITOBHOCTI. MOHOTOHHI, OOMEXKEH1 IMOCTIAOBHOCTI. ['paHuIst
NOCIIOBHOCTI. ['eoMeTpryHMiA 3MICT rpaHuULl MOCIiA0BHOCTI. JlocTaTHS 03HaKa iCHYBaHHS
TpaHUIIi TOCTiTOBHOCTI.

I'panuns ¢pyskuii B Touti. ['eomerpuunmii 3mict. OTHOCTOPOHHI TPaHULI.

HeckiHueHHO BeMKI 1 HECKIHYEHHO Mauli (PyHKIIIi: 03HAYEeHHS, 3B'I130K MK HUMU. OCHOBHI
BractuBocti HM®.

[lepuia Bu3HayHa rpanuns. Hacminku.

Jpyra Bu3HauHa rpanuit. Hacmigku.

[Topisussaast HM®. Teopema nipo nepexin no ekBiBasieHTHUX HM® B rpanutax. Tabmmist
eKBiBaJIeHTHUX. Teopema npo HEOoOXiHY Ta JOCTaTHIO YMOBY eKkBiBajeHTHOCTI HMO®.
HenepepBuicte ¢(yHkuii B Touui. OJHOCTOPOHHS HeMepepBHICTb. Teopema Mmpo
HEMepepBHICTh OCHOBHUX eneMeHTapHuX (yHkii. Teopema npo apupmernyHi onepamii
HaJ| HemepepBHUMHU (QYHKIIISIMU B TOYIII.

Touku po3puBy. Knacudikauis Touok po3puy. Ilpuknanu.
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OcHoBHI BnacTUBOCTI (yHKIII, HemepepBHOI Ha BiJpi3Ky. DopMyOBaHHS YOTHPHOX
TEOPEM.

3amavi, 00 MNPUBOAATH 1O MOHATTS moXimHoi. O3HadeHHsS MOXigHOI, ii MeXaHiuHUH,
GI3UYHMN, TeOMETPUYHUN 3MICT. PIBHSHHS JOTHYHOT Ta HOpMaTi.

HudepenuiiioBanicts ¢yHKIii. Teopema mpo HenepepBHICTh IUpEpeHiioBHOT (yHKIII].
[IpaBuna oOuMCIEHHA NOXIAHUX: TEOpeMa MpO MOXIAHY CYMHM, JOOYTKY, YacTKH JIBOX
TuQepeHIIHoBHUX (YHKIIIMH.

Teopema npo noxigny ckiaaenoi Gyukmii. [loxigai rinepoomiyanx GyHkiii. Teopema mpo
noxiaHy odepHeHoi ¢pynkiii. [ToxigHi 00epHEHUX TPUTOHOMETPUIHUX (PYHKITIH.

[Moxinna cxmanenoi ¢pynkuii. [Toxiani rinepboniuaux QyHkuii. Iloxinna HesBHO 3a1aHO]
¢byukuii. JJorapudmiune nudepenniroBanns. [ToxigHa MOKa3HUKOBO-CTEIICHEBOT (DYHKITIT.
Hudepenmian ¢ynkmii. 3B’sA30K audepeHmiary 3 MOXigHO0. ['eoMeTpu4yHHN 3MicT
nudepenmiany. 3actrocyBaHHsA audepeHmiany a0 HaOmmkeHuX oOuucieHb. [IpaBuia
oOuunciaeHHs qudepeHIiany.

IaBapianTHicTh opmu mepmoro audepeniana. OOUHUCICHHS TOXITHOI MapaMeTPUIHO
3amanoi Qynkmii. [loximui i1 gudepenmiany Bumux mopsakiB. dopmyna JleiOHina.
HeinBapianthicts Gpopmu qudepeniiany nopsjaKy BUIIE MepIoro.

OOuwnclIeHHsS TOXIMTHUX BHUIIMX TOPSANKIB (YHKII, 3agaHoi mapameTpudHo. Dopmyna
JIPYToi MOXiTHO.

[TpaBuio Jlomitans.

YMmoBu cranocti pyHkiii. Teopema npo He0oOXi1HI yMOBHM MOHOTOHHOCTI (yHKIIi1. Teopema
PO JTOCTaTHI YMOBM MOHOTOHHOCTI (hyHKIii. Kputnuni Touku. [IpoMi’>Kkn MOHOTOHHOCTI.
Touku JOKanbHOro excrpeMyMmy (yHKIIl. 3HaXOMKEHHs HaWOUIBIIOro 1 HalMEHIIOro
3Ha4YeHHs (QYHKIIT Ha BIAPI3KY.

Maxkcumymu 1 MiHiMymu. HeoOxinHi ymMoBu ekcTpemyMy. JlocTaTHI yMOBU €KCTPEMYMY,
10 BCTAHOBITIOIOTHCS 32 IOTIOMOTOIO TIEPIOT 1 IPYTOl OXiTHOI.

OnyxkJicts 1 BrHyTIiCTb rpadikiB pyskuiil. Touku neperuny. Teopemu npo 10CTaTHIO YMOBY
OITYKJIOCTI (BrHYTOCTI) ()YHKIII{ Ta TIOCTaTHIO YMOBY iCHYBaHHSI TOUKH MIEPETHHY.
HeBu3HaueHmii iHTerpain: 03Ha4eHHs 1 OCHOBHI BIACTUBOCTI. [HTErpyBaHHs 3a YaCTUHAMHU
Yy HEBU3HAUYEHOMY 1HTErpali.

3aMiHa 3MiHHOI B HEBU3HAYEHOMY 1HTerpaji. [HTerpyBaHHs NpoCcTUX airedpaidHux
JIpo0iB TMEPIINX TPHOX THIIIB.

InterpyBanHs QyHKIIN, pallioHaTbHUX BIIHOCHO CHHYCA 1 KOCHHYCa, 32 JIOIIOMOT'010
YHIBEpCAJIbHOI TPUTOHOMETPHUYHOT MiICTaHOBKU.[HTErpyBaHHS (QYHKIIH, palliOHAIbHUX
BIJTHOCHO CHHYCa Ta KOCHHYCA 1 HENapHUX BITHOCHO CHHYCa (KOCHHYCA).

InrerpyBanHs QyHKIIIH, palllOHAIbHUX BIIHOCHO CUHYCA Ta KOCHHYCA 1 MApPHUX BIIHOCHO
HUX.

IarerpyBanHs QyHKI1H, pallloOHAILHUX BIIHOCHO apryMEHTY 1 KOpeHs 3 Ap0oO0BO-JIIHIHHOT
byHKIII.

3amaui, K1 IPUBOJATH JI0 TIOHSTTSI BUBHAUEHOTO 1HTerpasia. O3HaueHHs] BUBHAUYEHOTO
1HTerpasa, Horo reoMeTpuyHui 1 Gi3MYHUNA 3MICT, TEOpeMa ICHYBaHHS.

OCHOBHI BJIaCTUBOCTI BU3HAUEHOTO iHTErpaja. [HTerpa i3 3MiHHOK BEPXHBOIO MEXKEIO.
Teopema bappoy.

OcHoBHa (popmyrna iHTerpagbHOro yucieHus (popmyna HerotoHna-

JleiiGHina). InTerpyBanHs yacTUHAMH Y BU3HaU€HOMY iHTerpaii. PekypenTHa
¢dopmyna.3aMiHa 3MIHHOI y BU3HAUEHOMY 1HTErpati.

OO6umcneHHs Mol IIIOCKUX (Iryp B AeKapTOBUX KoopAuHaTaX.OOUUCIEHHS MIIOII
KPUBOJIIHIMHOTO CEKTOpa.

OO6uncneHHs JOBXKUH IyT KpuBUX.O0uncieHHs 06’ emiB Ti1.O0UYHMCICHHS TUIOI TOBEPXOHb
obepTaHHS.

[Tonstttst PpynKuii Aekinbkox 3mMiHHEUX. O0acTh BU3HAUYeHHS (QyHKINIT.YacTHHHI MOX1HI
MEPIIOTO TOPSIKY.

HudepenuiroBanns ¢yHKUii Jekinbkox 3MiHHUX. HeoOxiaHa yMoBa qudepeHIitoBaHHS.
Hocrtatai ymoBHU qudepeHIiroBaHHs (PYHKINT JEKUTBKOX 3MIHHUX.
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[ToBHMIA pupicT 1 MOBHUM audepeHiiian. 3acTocyBaHHs AudepeHItiana 10 HaOIMKESHUX
00YHCIIEHB.

YacTuHHI NOXiIHI BUIIKX NMOpsAAKiB. Mimani noxiazi. Teopema mpo mimani
noxiaHi.JludepenniroBanns cknaaaux ¢Gynkmii. [ToBra moxigna. HessHi QyHKii 1 1x
muepeHIiroBaHHs. PIBHSHHS JOTUYHOI TUIOIIMHU Ta HOPMAJI.

Exctpemym ¢yHKIIH nekiapkox 3MiHHUX. HeoOxigHa ymoBa ekctpemyMy. JlocTaTHi
YMOBH €KCTpEMyMY (YHKIII].

HudepennianbHi piBHSIHHS 3 BiIIOKPEMIIIOBAHMMH 3MIHHUMH, O3HAYEHHS , 3HAXOJKEHHS
3araJibHOTO PO3B’A3KY.

Judepennianbai piBHAHHSA 1-r0 MOPAAKY OMHOPIAHI BIJHOCHO 3MIHHHX, O3HA4YEHHS,
3HAXOJ[KEHHSI 3arajJbHOrO PO3B’SI3KY.

JliniiiHi audepeHniagbHi PiBHAHHS 1-T0O MOPSAIKY, O3HAYCHHS, 3HAXOKEHHS 3arajlbHOTO
pO3B’s3Ky MeTo10M bepHyii.

JliniiiHi audepeHniaabHi PiBHAHHS 1-T0 MOPSAIKY, O3HAYCHHS, 3HAXOKEHHS 3arajlbHOTO
po3B’s13Ky MeToaoMm Jlarpanxka.

PiBusiHHs bepHyiuti, 03HaYeHHS, 3HaXOKEHHSI 3aralIbHOTO PO3B’S3KY

Teopema mpo cTPYKTYpY 3arajibHOro po3B’A3KY JIIHIHHOTO OAHOPIAHOTO TUu(EepeHIiaTbHOTO
piBHSHHS 2-TrO TOpsaKy. Teopema MpO CTPYKTYpy 3arajlbHOTO PO3B’SA3KY JIHIHHOTO
HEOJTHOPITHOTO MU(EPEHIIaTbHOTO PIBHAHHS 2-TO MOPSIKY.

3Hax0/PKEHHS 3araJIbHOTO PO3B’S3KY JIIHIHHOTO OJTHOPIAHOTO MU(epeHITiaTbHOTO
PIBHSIHHSA 2-T0 MOPAIKY 3 TOCTIHHUMU Koe]illieHTaMU (KOpeH1 XapaKTepUCTUYHOTO
PIBHSTHHS JiMCHI pi3Hi, TIHCHI PiBHI, KOMIUIEKCHO CIIPSDKEHI ).

3aranbHi BIaCTUBOCTI PO3B’A3KIB JIHIHHOTO AudepeHIianbHOro piBHIHHA. MeTo Bapiatii
JOBUIBHUX CTAJUX JUIS JIHIHHOTO TU(EPEHIIaTbHOTO PIBHSHHS 2-T0 MOPSIIKY.

Meton Bapiamii JOBUIBHUX CTaduX JUIsl JIHIKHOTO AW(EPEHIIaIbHOTO PIBHSIHHSA 2-TO
HOPSIKY.
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3pobUTH CXeMaTUYHMIA PUCYHOK.

3aepgannA 10. [JocniaMTv Ha HenepepBHICTb hyHKLO f(m)z 1221 3pobumn cxemaTuuHMil

PMCYHOK.



Jonatok I'
PeiiTiHroBa cucremMa OUIHKH YCHIIIHOCTI CTYIEHTIB

PelituHr cTyneHTa po3paxoByerbes Buxonsun i3 100-6ampHoi mkamn  (R=100), 3 Hux 50 Gamis
cksanae craproBa mkana (R. =50) ta 50 OainiB - ek3ameHariiina mkana (R, =50).

CraproBuil peTUHI R. CTYAEHTa CKIAJa€Thes 3 0aniB R, , 10 CTYJEHT OTPUMYE IPOTATOM CEMECTPY

3 KOYKHOT'O KOHTPOJIBHOTO 3aX0J1y:

- MoxynbHui kKoHTposs (MK, BaroBuii 6an — 12 (6+6)). MK npoBoautscs y surisani KP. KP nozginena
Ha 181 KP (vactuan). MakcumainbHa KinbKicTh 0aiiB B cyMi 3a KP ckiramae — 16 Gaiis.

- po3paxyHkoBa pobota Ta ii 3axuct (PP+3PP, Baroswuii 6an — 30 (5+5+5+5+5+5)). PP Bukonyetscs
CTYJICHTOM B T03aayauTopHuii yac (15 6ainiB). 3axuct PP omiHtoeTscs B 15 Garis.

- ekcnapec-koHTponb (EK, BaroBuit 6am — 8 anme He meHme 4 OaniB). Pobora Ha nekmiiHUX Ta
MPAKTUYHUX 3aHATTSX 1 CAMOCTIHHOT poOOTH B 110322y IMTOPHUH Yac.
3a HecBoevyacHe BUKOHaHHA PP Ta BiacyTHicTh 6€3 moBaxHO1 npuyrHU ripu nposeaeHHi MKP Tta 3axucri
PP Buknangad mae mpaBo BUCTaBUTH He Ounblne, Hxk 80% BiJ MAKCHUMAaJIbHOT KUIBKOCT1 OajIiB 3a TaHWUW BU/T
poboTwu.

Cyma BaroBux OayiB R, 3 KOXHOTO KOHTPOJBHOTO 3aXO/1y JOPIBHIOE PO3MIpY CTapTOBOI IIKAIH

R :ZRK =50. 3HaueHHs CTapTOBOI PEUTHHIOBOI OLIIHKK R JOBOJIUTHCSA JI0 CTY/ICHTIB HA OCTAHHBOMY
K

3aHATTI.

YMoBH J0IyCKY /10 CEMeCTPOBOI0 KOHTPOJIIO: MiHIMaJIbHO NTo3UTHBHA o1liHKa 32 MKP (8=4+4 GaniB
), 3apaxyBanHs PP 18 (6aniB), cemectpoBuii peiitunr e menmie 30 6ais.

CryneHntu, ki Habpanu npoTsIrom cemectpy Meniue 30 6ani, 3000B’s13aH1 10 MOYATKy eK3aMeHaI1iHO1
cecil MiJBUITUTH HOTO, YCYHYBIIW IOTOYHI 3a00PTrOBAaHOCTI, IO MPHU3BEIH JO I[LOTO, 1HAKIIE BOHU HE
JOTYCKAIOThCA JI0 €K3aMEHY 3 1i€i AUCIUILIIHY 1 MalOTh aKaJIeMidHy 3a00prOBaHICTb.

Ex3amenaniiina podora (Barosmii 6am - 50) mMpoBOAWUTHCS BIAMOBIAHO J0 HABYAIBHOTO IUIAHY Yy
BUTJIAJII CEMECTPOBOTO €K3aMEHY B TE€PMiHM, BCTAHOBJICHI rpadikoM HaBYAIBLHOTO MPOIECY Ta B 00Cs31
HaBYAJIbHOTO MaTepially, BH3HAu€HOMY po0Oodor0 mporpamoro aucuuiuiiHd. dopma mnpoBeneHHS
CEeMECTPOBOIO0 KOHTPOIIO — KOMOIHOBaHa, 3MICT 1 CTPYKTypa €K3aMeHaliHHUX OuIeTiB (KOHTPOJIbHUX
3aB/IaHb) Ta KpUTEpil OLIHIOBaHHS BU3HAYalOThCs pilIeHHAIM Kadenpu. Ha koHcynbTalil 10BOAATHCS 10
BiJIOMa CTY/EHTIB IIpaBUjIa MPOBEJICHHS €K3aMeHy, KpUTepii OIIHIOBaHHS, CTAPTOBI PEUTUHIHU, a TAKOXK
3a3HAYAETHCS, XTO HE JIOMYIIEHUH 10 eK3aMeHy i 3 sikoi mpuumHH. Ha ek3aMeHi CTyleHTH BHUKOHYIOThH
UCbMOBY KOHTPOJIbHY pOOOTY.

Jns Ounbll 00'€KTUBHOI OIIIHKM PIBHS MIATOTOBKM CTYAEHTAa €K3aMEHATOPOBI HAJA€ThCS IMPaBO
3aJaBaTH JOJATKOBI MUTAHHS B MEXaxX HaBUAIbHOI IPOrpaMH.

[Ticnst omiHIOBaHHS BIANOBIAEH CTyJeHTa Ha €K3aMeHl (BUKOHAHHS €K3aMEHalIMHOT KOHTPOJBHOI
poboTH Ta BIANOBIAECH HA AOAATKOBI MUTAHHS) BUKJIAAa4 MiIpaxoBye cymMy R, 0amiB 3 eK3aMeHallHHO]

pobotn cryaeHta. PedTmHr R, BB@KA€TbCS  MO3UTHBHUM, SIKIIO CTYASHT OTPHMAaB HE MEHIIEe
0,6R,.=0,6-50=30 OamiB. ko cTyaeHT oTpuMaB oLIHKY MeHury 30 OaniB, TO ek3aMeHalliiiHa podora

OLIIHIOETHCS B 0 OailiB.
Tabmuist BIAMOBITHOCTI pEHTUHTOBUX OasIiB OIIHKAM 32 YHIBEPCUTETCHKOIO MIKAJIOKO:

Kinvxicmo b6anie Oyinka
100-95 BigmMinaO
94-85 JHyxe nobpe
84-75 Hobpe
74-65 3a10B1IIBHO
64-60 JlocTaTHBO
Meume 60 Hes3angosinpHO
He BukoHaHi ymoBH
S He nonymeno




