Qu HauioHanbHUI TeXHIYHUI YHiBepcuTeT YKpaiHu / Kadeapa v
«KUTBCbKMIA MOMTEXHIYHUA IHCTUTYT MATEMATUUHO! (ISUKH

Ta andepeHuianbHux
ag imeHi ITOPA CIKOPCbKOIO»

PIBHAHDL

BUIIHA MATEMATHUKA. YACTHUHA 2.
Po6oua nporpama HaBuaabHoi qucoumIinm (Cuinadyc)

PekBi3uTH HABYAJILHOI JUCHUILTIHA

PiBenb BHIIIOT OCBiTH Ilepwuii (0axanaspcokuit)

I'any3b 3HaHb 14 «Enexmpuuna inotcenepisn»

CrnenianbHicTh 141 «Enexmpoenepeemuxa, enekmpomextika ma
eIeKMPOMEXAHIKA»

OcBiTHs1 mporpama * [HocuHipune  IHMENeKMYalbHUX  eleKmMpPOMexXHiuHuxX — ma

MexampOHHUX KOMNJIEKCI8

*  Enexmpuyni mawunu i anapamu

*  Enexmpuuni cucmemu i mepesxci

*  Enexmpuuni cmanyii

»  Enexmpomexaniuni cucmemu asemomamu3zayii,
eIeKmponpueo0 ma eiekmpomoOiibHiCms

* Enexmpomexuiuni npucmpoi ma  eneKkmpomexHoI02iYHi
KOMnJeKcu

* FEHepeemuunuti  MeHeOdCMeHm  ma  eHepeoepekmueHi
MexHon02il

*  Hempaouyiiini ma 8iono8n08aui odxicepena enepeii

* Cucmemu  3a0e3neyeHHs  CHONMCUBAYIE  €JIEKMPUUHOINO

eHepRIer
*  Vnpasninns, 3axucm ma asmomamusayis eHepeocucmem
Craryc aucumIutinm Hopmamuena
dopma HaBYAHHSI Ouna (Oenna)
Pix migroroBku, I kypc, secnanull cemecmp
cemMecTp
O0cHAr TUCHUILTIHA 8 kpeoumie ECTS/210 cooun (nexyiti — 54, npaxmuunux 3ansmo —
72, camocmivina poboma — 84)
CemecTpoBuii exzamer/MKP/PI'P
KOHTPOJIb/ KOHTPOJIbHI
3axoau
Po3kian 3auath Jexyitni 3anamms — 1,5 pasu na musicoens; nabopamopni
3aHAmMMmMs — 2 pazu Ha MUNCOeHb
MoBa BUKJIaJaHHS Ykpaincoka
Indgopmanis npo Jlextop: k.¢p.-M.H. I'peuxo Anapiii Jleoninosuya, 0980097170
KepiBHHMKA Kypcy / [TpakTuuni 3anarts: Tpodpumuyk Onena [leTpiBHa, noteHT kadeapu
BUKJIA/1a4iB MaTeMaTU4HO1 (i3uku Ta qudepeHianbHuX piBHSIHL DMO, KaH.

¢i3.-mat. Hayk trofimch@imath.kiev.ua
Brnosenko Tersina [BaHiBHA, acucTEeHT Kadeapyu MaTeMaTHYHOL

¢i3uku Ta mudepeHiaabHuX piBHAHE MO, KaH. (Pi3.-MaT. HAyK

tanyavdovenko@meta.ua

[{ykanoBa Amica OneriBHa, aCHCTEHT Kadeapyu MaTeMaTHIHOT

¢i3uku Ta mudepeHiaabHuX piBHAHE MO, KaH. (Pi3.-MaT. HAyK
Po3mimenns Kypcy https://drive.google.com/drive/folders/154jLSYugXIrQGdE-




FbOJc40NII4_rqgWA?usp=share_link

IIporpama HaBYAIbHOI JUCHUILIIHH
1. Onuc HaBYAJBHOI JUCHUILTIHH, Il MeTa, MpeIMeT BUBYAHHS TA pe3yJbTaTH HABYAHHS

Cunabyc HaBYAJIbHOI IUCHMIUTIHU «BuIa MareMaTHKa» CKJIAJEHO BIAMOBIIHO 10 OCBITHBOI
nporpamu «EJeKTpoeHepreTuka, eJeKTpOTeXHiKa Ta eNeKTpoMeXaHiKa» MiArOTOBKM OakanaBpiB
crnenianbHoCTi 141 — EnekTpoeHepreTuka, el1eKTpOTEXHIKa Ta eIEKTPOMEXaHiKa.

Memorwo  naguanvnoi  Oucyunninu € (QOpMYBaHHS y  CTYACHTIB  HACTYIMHHX
KOMIIETCHTHOCTEH

KO1. 3narHicTh 10 aOCTPaKTHOTO MHUCTICHHS, aHAJI3y 1 CHHTE3Y,

K02. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaIisX.

KO06. 3naTHiCTh BUSBIATH, CTABUTH Ta BUPIIIYBATH MPOOIEMH;

KO08. 3xarHicTh mpaitoBaTi aBTOHOMHO;

K12. 3natHicTs BupilIyBaTH NpaKTHUHI 33714l 13 3aJy4eHHSAM METOIB MaTeMaTUKH, (Pi3uKu
Ta eNEKTPOTEXHIKH.

IIporpamui pe3yibTaTH HABYAHHS, HA MOKPALLEHHS SIKMX CIPSIMOBAHA IMCIUILIIHA:

ITPO8. OOupat 1 3acTOCOBYBaTHM MNpHAATHI METOIM Ml aHalI3y 1 CHHTE3y
eJIEKTPOMEXAHIUHUX Ta €JICKTPOCHEPTe€TUUYHUX CUCTEM 13 3alaHMMH [TOKA3HUKAMHU.

[1P17. Po3B’s3yBaTH CKJIaJAHI CIHEiali30oBaHI 3aJadi 3 MPOEKTYBaHHS 1 TEXHIYHOTO
0OCIIyrOBYBaHHsS €NEKTPOMEXaHIYHUX CHCTEM, €JIEKTPOYCTAaTKyBaHHS EJIEKTPUYHHX CTaHIIIH,
MIZCTaHI[i{, CUCTEM Ta MEPEK.

[TP18. BMiTi caMOCTIIfHO BYMTHCS, OTIAHOBYBATH HOB1 3HAHHS 1 BIIOCKOHAIOBATH HABUYKU
poboTu 3 cydacHMM OOJaJHAHHSAM, BHMIPIOBAJIBHOIO TEXHIKOIO Ta MPUKIAJHUM MPOrpPaMHHUM
3a0€3MeUCHHSIM.

ITP19. 3acTocoByBaTH MpHIATHI €MIIPUYHI 1 TEOPETHYHI METOAM I 3MEHILIEHHS BTpaT
eJIEKTPUYHO1 eHeprii npu ii BAPOOHUIITBI, TPAaHCTIOPTYBAaHHI, PO3IOAUIEHH] Ta BUKOPUCTAHHI.

Ilpepexeizumu ma nocmpexeizumu Oucyuniinu (micue 6 cCmMpPyKmMypHO-102IUHIll cxemi
HABUAHHA 3a 8IONOBIOHOIO OCBIMHBLOIO RPOZPAMOIO)

JUis yCHiIIHOTO 3aCBO€HHS AMCUUIUIIHM CTYACHT IMOBHMHEH BOJOJITH IIKUIBHUM KypCOM
MaTeMaTUKU Ta IIOBHUM KypcoM BuIloi MmaremaTuku 1 cemectpy. KommereHuii, 3HaHHs Ta yMiHHS,
oJlepKaHi B MPOLECi BUBUYCHHS KPEIUTHOTO MOAYJS € HEOOXIIHUMH Ul MOJAJIBIIOT0 BUBUCHHS
aucuuIutiH «EneMeHTH onepamiiHoro YMucIeHHs Ta Teopii moys» 1a «Dizukar.

2. 3micT HABYAJBHOI AN CHUILTIHU

Po30in 1. Inmezpysannsn pynxyiit 00nici 3minnoi ma ougpepenyianvne uucnenna QYynkuyii
O0azampox 3MIHHUX

Tema 1.1. Hesuznauenuu inmeepan

Tema 1.2. Buznauenuii inmezpan ma o020 3acmocy8anHs.

Tema 1.3. Hegnachutii inmeepan

Tema 1.4 JJugpepenyianvne uucnenna yHkyii 6a2amvox 3MiHHUX
Po30in 2. /lugpepenyiansui pienannus ma paou

Tema 2.1. Jlughepenyianvhi pieHaHHS nepuioco nopsoxy

Tema 2.2. Jlughepenyianvhi pieHAHHA uLux NopsoKie

Tema 2.3. Yucnosi paou

Tema 2.4 Cmenenegi psaou

3. HaBuaabHi MaTepiayu Ta pecypcu

Ocnoena nimepamypa

1. Hy6osuk B.I1., FOpuk I.I. Buma maremaruka: HaBuaibHUM mociOHUK/ — KwuiB.:
A.CK,, 2005. -612c.
2. Ny6osuk B.II., IOpuk I.I. Bumia maremaruka. 30ipauk 3aaa4 / Kuis.: A.C.K., 2005.

— 480 c.
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3. Buma wmaremartuka: Ilinpyunuk / [lomOpoBcekuii B.A., Kpmxkaniseskuit .M.,
MarpkiB P.C., Murosuy ®@.M., Hemim B.M., Okpenkuii b.C., Xoma I'.I1., [llenectoBchka M.SL.; 3a
penakmiero [llmakapuka M.I. —Teprnonins: BunaBaunrBo Kapm’ioka, 2003 - 480c. - ISBN 966-
7946-15-0.

4. 30ipHUK 3a1a4 10 PO3pPaxyHKOBUX POOIT 3 BHUILOI MaTeMaTHKH. 30IpHUK 3aBlaHb

[EnexTpoHHMii pecypc] : HaBYaNbHUI TOCIOHHK /IS 3700yBayiB CTyINeHs OakalaBpa 3a OCBITHBOIO
nporpamoio «EneKkTpoeHepreTuka, €IeKTpOTeXHIKa Ta eleKTpoMexaHika» chnemianpHocTi 141
«EnexTpoenepreruka, enekrporexHika ta eaekrpomexanika» / KIII im. Irops CikopchKoro ; ykia.:
A. JI. I'peuko, M. €. [{yaxin. — Enekrponni TexctoBi mani (1 ¢aiur: 8,26 Mo6aiit). — Kuis : KIII im.
Iropst Cikopcrkoro, 2021 — 280 c. https://ela.kpi.ua/handle/123456789/41212

5. I'epacumuyk B.C., Bacunbuenko I'.C., KpaBuos B.l., Buma maremaruka. [loBHuit
Kypc y npukiaznax i3zagadax. Tom 2. HaBu. noci0. - K.: Kuuru Ykpainu JIT/], 2010. - 470 c. ISBN
978-966-2331-05-9.

Jlooamkoea nimepamypa

6. Knenko B. 1O., T'omeup B. JI, Buma wmarematuka B TpUKIagax 1 3amadax:
HaBuanbpuuii nocioHuk. 2-re Buganus. — K.: Llentp yu6oBoi nitepatypu, 2009. — 594 c. ISBN 978-
966-364-928-3.

7. MareMaTuuHuii aHanmi3 y 3amadax i npukiagax: Y 2 4.. Hau. mocio. / JI. L

Hroxenkona, T. B. Konecauk, M. f. JIsmenko ta iH. — K.: Buma mxk., 2002. — Y. 1. — 462 c.
ISBN 966-642-034-1.

8. Buma marematuka. Yactuna 1: Jliniiina anre6pa. BextopHa anreOpa. AHanmiTHuHA
reomerpisi. Enementn wmaremarmuHoro aHanizy. (oBigkoBuil TeopeTMuHUWI  MaTepiai.
Po3B’s3yBanHs TUIIOBUX 3agady. TpeHyBaibHI 3aBAaHHs 3 BimnoBiasmu) [Enexkrponnuii pecypce] :
HaBu. noci6. / KIII im. Irops Cikopcekoro ; ykman.: T. B. AmeeBa, O. B. bopucenko, B. M.
Iopbauyk. — Enexrponni TekcroBi mani (1 daitn: 1,27 Moaiit). — Kuis : KIII im. Irops
Cikopcwkoro, 2022. — 73 c. https://ela.kpi.ua/handle/123456789/48166

9. Buma wmarematuka. Jludepenuianbne yucneHHs QYHKUIA OAHIET 3MIHHOI.
[MpakTukym [EnexrpoHHmii pecypc] : HaBYanbHHN MOCIOHMK /It 3400yBauiB cTyneHs OakaitaBpa /
H. JI. lenucenko, T. O. €pbomina, B. B. MorunsoBa. — Enektponni tekcroi nani (1 ¢aiin: 2,92
Moaiitr). - Kwie : KIII  im. Irops  Cikopcekoro, 2022, - 159 .
https://ela.kpi.ua/handle/123456789/50361

10. Buma maremaruka. [Ipakrukym. HaBuaneuuit mocionuk / O.1O. droxxenkoBa, M.€E.
Hynkin, [.B. Crenaxno. — K.: HTYY «KIII im. Iropst Cikopcskoro», 2021. — 409 c. — Bibmiorp.: 409
C. — EJIEKTPOHHE BUAAHHS. htips://ela.kpi.ua/handle/123456789/47504

HaBuyajabHU KOHTEHT
4. MeToauKa ONAHYBAaHHS HABYAJIBHOI JUCIUILTIHA(O0CBITHHOT0 KOMIIOHEHTA)

Jlexyitini 3anamms
Tema 1.1. Hegusnauenuii inmezpan

Jlexyia 1. IlepBicHa ¢ynkuis. HeBu3zHauenuii interpai, iforo BiacTuBocTi. [HTerpyBanHs 3a
JIOMIOMOTOI0 3aMiHM 3MIHHOI B HEBU3HAYEHOMY iHTerpasti. Tabmuis iHTerpais.

Jlexyia 2. lnterpyBanHs yacTuHamu. Jlesiki pekypeHTHi ¢popmynu. [HTerpyBanHs npobosa-
parioHaIbHUX (YHKIIN. [HTerpyBaHHS BHpa3iB 13 KBaAPaTHUMH TPUUJICHAMH.

Jexkyia 3. IurerpyBaHHs ippalliOHATbHUX BHUpasiB. [HTerpyBaHHs OiHOMiaJbHHX
mudepenuianis. Teopema Yebumona.



Jlexkyia 4. IuterpyBanHsi BUpa3iB, SIKi MICTATh TpUroHoMeTpuuHi (yHkiii. [Ipuknamu ene-
MEHTapHUX (QYHKIIIH, MEPBICHI IKUX HE € eIeMEHTApHUMH (PYHKIIISIMH.
Tema 1.2. Buznauenuit inmezpan ma iio2o 3acmocy8aHHs

Jekyia 5. 3anadvi, sfKi TOPUBOIATH [0 MOHATTS BHU3HAUEHOro iHTerpana. (O3HaueHHS
BU3HAYEHOTO iHTerpana. JlocTatHi ymMoBH iHTerpyBaHHsA (yHKUil. BrnacTuBocTi BH3HAYEHOTO
iHTErpana.

Jlekyin 6. Busnauenuil iHTerpan sk (yHKIS 3MIHHOI BEpXHBOI MeEX1 IHTErpyBaHHS.
HenepepBuicts i€l ¢ynkuii, ii audepenuiiioBanicts. @opmyna HeioTona-JleiiOnina. 3amina
3MIHHOT y BU3HaYEHOMY iHTerpaii. [HTerpyBaHHsa YacTHHAMU y BUSHAYCHOMY IHTETpali.

Jexyia 7. O6GuucnenHs rwioml ¢iryp y AekapToBiii cuctemi xoopauHat. Ilimoma ¢irypu B
NoJIsIpHI cuctemi koopauHaT. OOumcieHHS 00’eMy Tina 3a BiIOMHMH IUIOIIAMHU  HOTO
napaneiabHHX nepepiziB. O6’eM Tina obepTaHHS.

Jexyia 8. CrpsimiieHicT TIocKoi KpuBoi. JIOBXKMHA JIyrd IJIOCKOT KPUBOI MpHU PI3HHUX
criocobax ii 3amanHs. JloBXuHa Ayrd mMpocTtopoBoi KpuBoi. Exintuyni iHTerpanu. OO4YncIeHHS
IoIi nmoBepxHi odeprans. CTaTMYHI MOMEHTH Ta KOOPJIMHATH LIEHTPY Mac MaTepiaibHOI YT
Ta MarepianbHoi mockoi ¢irypu. Teopemu [Tanna-I'ynpaina. MoMenTH iHepiii.

Tema 1.3. Hegnacnuii inmezpan

Jlexuia 9. HeBnacHi iHTerpaim Big oOMexeHuX (yHKIIH Mo HeoOMexeHoMy mpoMikKy (I
poxy). ['onoBHe 3HaueHHs. JlocTaTHi 03HaKU 301KHOCTI Ta PO30DKHOCTI HEBJIACHHUX iHTErpatiB I
pony Bim momatHux (yHKIid. AbGcomroTHa 30DKHICTH. HeBnmacHi iHTerpanmu Bil HEOOMEXKEHHX
¢byukuid mo oomexenomy npomikky (II poany). I'onoBHe 3HaueHHs. JlocTaTHi 03HAKH 30DKHOCTI
Ta po30DKHOCTI HeBAacHUX iHTerpaniB |l poxy Bin nogatHux ¢yHkiiin. AGcomoTHa 301KHICTS.

Tema 1.4 /lugpepenuyianvne uucnennsn Qynkyin d6azamovox sMiHHUX

Jlexkyin 10. BusHaueHHs €BKJIIIOBOi BifCTaHi MDK JBOMa TOYKaMH B 0araTOBUMIPHOMY
IPOCTOPI; OKLI, BHYTPILIHS, MEKOBa Ta 30BHIIIHS TOYKM MHOXXHMHH, BIIKpHUTa Ta 3aMKHEHa
MHOXHUHA; oOnacth. [loHATTS GyHKIIT KiAbKOX 3MiHHMX. HemepepBHicTh B Toulli, B 001acTi, B
3aMkHeHii o6nacti. Teopemu Komi i Betepmtpacca npo HenepepsHi QyHKIIT: popMyntoBaHHS Ta
IHTepIpeTaris.

Jexyia 11. YacTuHHI MOXiIHI MEPIIOTO MOPSIKY: O3HAYCHHS, T€OMETPUYHE TIyMauyCHHS
st yHKIiT ABoX 3MiHHUX. udepenniioBanicTs QyHKIIT KITBKOX 3MIHHUX B TOYLI: O3HAYECHHH,
HeoOXiHa yMOBa, focTaTHa yMoBa. [ToBHMIT qudepeniian Ta HOro BUKOPUCTaHHS Y HAOIMKEHUX
obuncnennsax. [loxinna cknagenoi Gyunkuii. [loBHa noxigHa.

Jexyia 12. ]JlotuyHa TUIOIIMHA Ta HOPMajib JO0 TOBEpXxHi. ['eomeTpuuHe TiIymMaueHHs
noBHOro mudepenmiana ¢yHkuii aBox 3MiHHUX. HesBHa ¢yHkiis. Teopema mpo iCHyBaHHS
HesBHOI (yHKIil. Teopema npo audepenuioBanHs HesiBHOI (yHKmii. [ToXiqH1 BUIMX TOPSAKIB.
Teopema npo Mimani moxinHi. {udepeHmiany BUIUX TOPSAKIB.

Jexyia 13. ®opmyna Teitnopa g GyHKIIT KUIbKOX 3MIHHUX. EXCTpeMyM (yHKIIT KITbKOX
3MiHHUX. HeoOXiaHi yMOBHU ekcTpeMyMy (QyHKIIIT KUTbKOX 3MiHHUX. JlocTaTHi ymoBH. Haiibinbiie
Ta HaiiMeHme 3HaueHHs (yHKUi, HenmepepBHii B 0OMeXeHi 3aMKHEHIH o06nacTi. YMOBHMMI
exkcTpeMmyM. Meton ¢ynkiii Jlarpamka.

Tema 2.1. /lugpepenuyianshi pieHAHHA NEPULOZO NOPAOKY

Jexyia 14. 3anaui, axi NpUBOAATH A0 AU(epeHIliaTbHuX piBHSIHb. OCHOBHI MOHATTS. 3a1aya
Komri. Teopema icHyBaHHSI Ta €qHOCTI po3B’s13Ky 3anaui Ko i audepeHnialbHOTO piBHSHHS
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nepmoro mopsaaky. OcoOmuBi po3B’si3ku. [lone HampsMkiB. [3okmiHM. MeTox TOCTIIOBHUX
HAOMKECHb.

Jexyin 15. JludepeniianbHi piBHAHHS NEPLIOT0 NOPSAKY 3 BIIOKPEMIIOBAHUMHU 3MIHHUMU.
JlndepeHuianbHi piBHSIHHS, OJHOPIIHI BIAHOCHO 3MIHHUX Ta SIKi 3BOJSATHCS 10 HUX..

Jexyia 16. Jliniiini qudepenuianbHi piBHIHHA. PiBHAHHSA bepnysii. PiBHSHHA B MOBHHX
mudepenmianax

Tema 2.2. /lugpepenuyianshi pieHAHHA 6UUX NOPAOKIG

Jexyia 17. JludepenuianbHi piBHSHHA BHUIIMX mopsankiB. 3amaua Komri. Teopema mpo
ICHYBaHHSI Ta €HICTb po3B’s3Ky. Jleski BUaM AudepeHianbHuX PiBHAHb BUIIOTO TOPSIKY, IO
JOIMYCKAIOTh 3HUKECHHS TOPSIKY.

Jexyin 18. Jlimiiini audepeHUianbHI PIBHAHHSA  JOBUIBHOTO mopsanky. JIiHiMHI
nudepeHLiagbHl omepaTopu, iX BIAacTUBOCTI. TeopeMa Mpo CTPYKTYpY 3arajibHOrO pPO3B’SI3KY
JTHIAHOTO OJHOPIIHOrO AM(EepeHLiaTbHOTO DPIBHAHHS JOBUIBHOTO TMOPSAIKY 3 HENEpEepBHUMHU
koedimientamu. Teopema Mpo CTPYKTYpY 3arajbHOTO pPO3B’S3KYy JIHIMHOTO HEOJHOPITHOTO
nudepeHiaTbHOTO0 PIBHAHHS T0BUIBHOTO nopsaky. @opmyna Octporpanckkoro-JliyBimis.

Jexyin 19. Jliniline omHopigHe audepeHLianbHE PIBHAHHSA N-TO TOPSAKY 31 CTaTUMH
TACHUMH KoeQilieHTaMH. XapaKTepUCTHYHE PIBHSAHHS. 3HAXO/DKEHHS 3arajbHOTO PO3B’S3KY B
ycix Bunanakax. JliHiiiHe HeoaHOpigHE nudepeHIiaNbHe PIBHAHHSA N-TO TOPSIKY 31 CTaJTUMH
KoedilieHTaM1 Ta CIeiabHOO MPAaBOI0 YaCTUHOIO.

Jexyia 20. Meton Bapiamuii TOBUIPHHX CTaJUX PO3B'SI3yBaHHS JIIHIHHOTO HEOJHOPIIHOTO
nudepeHLiaTbHOTo piBHAHHS N-ro nopsaaky. Cucremu audepeHuianbHuX PiBHIHb.

Jexyia 21. TIoHATTA NpO CTIMKICTh PO3B'A3KIB AudepeHIianbHUX piBHAHb. O3HaYEHHS
CTIMKOCTI Ta aCUMITOTHYHOI CTiiikocTi 3a JIsmyHoBUM. CTIHKICTh HYJIBOBOTO PO3B’SI3KY CUCTEMHU
THIAHUX AudepeHlialbHUX DPIBHSIHb 31 cramuMu KoediuieHtamu. Kputepiit Payca-I'ypBuis.
@ynkuii JIsnynosa. Teopemu JlsmyHoBa Npo CTIMKICTh Ta ACHMITOTHYHY CTIHKICTB.

Jlexyin 22. EnemenTu sikicHOI Teopii qudepenniaabHux piBHsHb. Kitacudikaiis ocobamnBux
To4oK. I'pannynuit nuki. Teopemu Ilyankape. IlonsaTrs xaocy.
Tema 2.3. Hucnogi paou

Jexyin 23. Yucnosi psaau. 30DKHICTD 1 cyma yucioBoro psay. HeobxigHa ymoBa 301KHOCTI.
BrnactuBocTi uucnoBux psaiB. Psam 3 nomarHumu uneHamu. Teopema mnopiBHsAHHS. O3HaKu
36bkHOCTI JanamOepa i Komri. [nTerpansaa o3naka Komi.

Jlexyia 24. 3HaKo3MiHHI YHCITIOBI psau. AOCONIOTHA 1 YMOBHA 30DKHICTh. 3HAK MMOYEProBi
psanu. Teopema JleiOnina. BaactuBocti abcomoTHo 30kHUX paniB. Teopema Pimana. MHOkeHHS
psnai. Teopema Kori. Py 3 KOMIUIEKCHUME YICHAMH.

Tema 2.4 Cmenenesi paou

Jexyia 25. O3naueHHs QyHKIIOHANbHOTO psay. O6nacts 30DkHOCTI. PiBHOMipHA
30bkHICTh. O3Haka Beliepmrpacca. Teopema npo HemepepBHICTh CyMH (YHKLIOHAIBHOTO PSAIY.
Teopemu mpo mouseHHE IHTETpyBaHHS 1 JUQEpeHIiIoBaHHS (YHKUIOHATBHUX pPsiaiB. [IoHATTS
CTETIeHEBOTO psimy. [HTepBan Ta pajiyc 30DKHOCTI CTETIEHEBOTO psIy. BIacTUBOCTI CTENEHEBUX
paniB. Teopema npo €AHICTh po3KiIany GyHKIII B CTETICHEBUHN DAL

Jexuyin 26. Paau Teiinopa. HeoOxiaHa i qocTatHs ymMoBa poskiany GpyHkuii B psa Teitnopa.



Po3knaa OCHOBHMX eleMEHTapHUX (YHKIIHA. 3aCTOCYBaHHS CTEIEHEBUX DPSIIB 10 HaOIMKEHUX
oOuncnens. Habnmxene iHTerpyBanHs AudepeHiaabHuX PIBHSIHb.

Jexyia 27. Psan @yp’e. @opmynu i koediunieHTiB psagy Pyp’e. O3Haku 301DKHOCTI psay
@yp’e. Ilpuknanu Ha po3kinan pyskuii y psg @yp’e. Posknan y paag @yp’e napHux i HEMapHUX
¢bynkuiit. KommnekcHa gopma psagy @yp’e.

Ipaxmuuni 3anamms

Hwuxue HaBeneHO MepetiK MPaKTUUYHUX 3aHATh, OCHOBHI NMUTAHHS 3aHATH CHIBMANAIOTh 3
TEMOIO 3aHSTh.

Ilpakmuune 3anammsa 1. OOUnCICHHS] HEBU3HAYCHUX IHTETPAiB 3a JOTIOMOTOIO TaOHIIi
OCHOBHMX IHTETPaJiB 1 MpaBHJ IHTETPyBaHHA. 3aMiHa 3MIHHOI y HEBHU3HAUE€HOMY IHTETpaIi.
[HTerpyBaHHs YaCTHHAMH.

Ilpakxmuune 3anammsa 2, 3. [aTerpyBaHHs panioHaJIbHUX QYHKIIIH.
Ilpakxmuune 3anammsa 4. laTerpyBaHHs BUpa3iB, AKi MICTATh TPUTOHOMETPUYHI ()YHKIIII.

Ilpakmuune 3anammsa 5-6. IaTerpyBaHHA ippallioHaNbHUX BUpa3iB. I[HTerpyBaHHA
OiHOMIiabHUX IU(EpEHITialiB.

Ilpakxmuune 3anammsa 7-8. ®opmyna Hetorona-JleliOnina. 3amina 3MiHHOT y BU3HAUEHOMY
iHTerpaii. [HTerpyBaHHs YaCTHHAMU y BU3HAUEHOMY IHTETpaJIi.

Ilpaxmuune 3anammsa 9. OGUUCIEHHS IJION IJIOCKUX QIryp.

Ilpakmuune 3anammsa 10, 11. O6uucnenns o6’emiB Tut. OOYMCICHHS MOBXKUHU IYyTU
kpuBoi. [1noma nosepxHi.

Ilpakmuune 3anammsa 12. HesnacHi iHTerpanu mneprioro poxay. HesmacHi iHTerpamu
JPYroro pofy.

Ilpakmuune 3anammsa 13. OyHKIIT KUTBKOX 3MIHHUX, 00JacTh BU3HAYCHHS, TPAHHMII,
HernepepBHicTh. YacTHHHI MOXiAHI MEPIIOTo MOPSIIKY Ta MOBHUM TudepeHiia.

Ilpakmuune 3anamms 14. TloxinHi CKIaIeHUX Ta HeSIBHUX QYyHKINA. JloTHYHA MommHa i
HOpMaJIb JI0 TIOBEPXHI.

Ilpakmuune 3anammsa 15, 16. Excrpemymu ¢QyHKUIH KUIBKOX 3MIHHHMX. YMOBHUH
excTpemyM. HaiiGinbIie i HaliMeHIIIe 3Ha4YeHHs HerepepBHOi (yHKIII B 3aMKHEH1H 001acTi.

Ilpakmuune 3anamma 17. JludepeHuianpHi pIBHAHHSA [EPLUIOTO  TMOPAIKY: 3
BiTOKPEMITIOBAHIUMH 3MIHHIMH, OJTHOPITHI.

Ilpakmuune 3zanammsa 18, 19. JludepenuianpHi piBHAHHSA HEPIIOro MOPSAAKY. JIiHINHI,
Bepuyimii, y noBHUX nudepeHIianax.

Ilpakmuune 3anammsa 20. JludepeHuianbHi piBHAHHS BUIIMX MOPSAKIB, SIKi JOMYCKAIOTh
3HWKECHHS OPSIKY.

Ilpaxmuune 3anammasa 21. JliniitHi ogHOpiAHI AMdepeHLianbHI pIBHSAHHS BUIIUX MOPSIKIB
31 CTaTUMU KOe(illieHTaMH.

Ilpakxmuune 3anammsa 22, 23. JliHiliHI HEOAHOPIAHI AUQEpeHIiaabHl PIBHAHHSA BUILUX
MOPAAKIB 31 CTAIMMHU KOe]illiEHTaMHU.

Ilpakmuune 3anammsa 24. IaTerpyBaHHA JIHIMHUX HEOJHOPITHUX AuDEpeHIIaTbHUX
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PIBHSIHb BHIIUX MOPSIKIB METOJOM Bapiailii JOBUIBHUX CTAJIUX.
Ilpakxmuune 3anammsa 25. [HTerpyBaHHs cHCTeM TU(epeHIliaTbHUX PIBHSHb.

Ilpakmuune 3anammsa 26, 27. Yucnosi psad 3 AoJaTHUMH dieHamu. JlocnmimkeHHs
30DKHOCTI PSJIIB 3a JOMOMOTOI0 O3HaK MOpiBHSAHHA, [lamambepa, pamukanbHOI Ta IHTErpaabHOI
o3Hak Kormri.

Ilpakmuune 3anammsa 28. @OyskuioHanbHi psamu. O6macte 30DkHOCTI. PiBHOMIpHa
30DKHICTb.

Ilpakxmuune 3anammasa 29. Ctenenesi psau. [HTepBa 301KHOCTI.

Ilpaxmuune 3anammasa 30. Psin Teitnopa. Po3knan ¢pynkuii B pan Teiinopa.

Ilpaxmuune 3anammasa 31, 32. 3actocyBanHs cTeneHeBUX psAaiB. Habmmxeni o0uncieHHs.
Ilpakxmuune 3anamma 33, 34. Po3xnan ¢pynkuiit B pag yp’e.

Ilpakmuune 3anammsa 35. Po3knan ¢yHkuii B psg dyp’e mo cuHycax Ta KOCHHYCAaX.
KommuiekcHa gopma psany @yp’e.

Ilpaxmuune 3anammasa 36. MKP 3a Temamu BChOTO ceMecTpy.
Po3paxyuxoeo-cpaghiuna poooma (PI'P)

YV axkocmi inougioyanenozo 3a60anHs cmyOeHmu 6UKOHYIOMb PO3PAXYHKOB0-2pahiuny
pobomy (PI'P), sika cknadaemwvcst 3 080x wacmun. Ilepuwa uacmuna eionogioae memi po3oiny 1 i
cknadaemocsi 3 3a0ay (10-15). [pyea wacmuna sionogioae po3diny 2 i cknadaemvcsi 3 makoi i
kinokocmi 3a0au. Temamuxa ma 3ae0anusi ha PI'P nasedeni y niopyunuxy [4] po3zdiny «Ochosna
nimepamypa».

Camocriiina podora cryaeHTa

No Buo camocmiiinoi pobomu Kinvxicmo

3/n 200UH

CPC
1 Tema 1.1. Hesuznauenuu inmeepan 4
2 Tema 1.2. Buznauenuii inmezpan ma 1020 3aCcmocCy8anHs. 4
3 Tema 1.3. Hegnachuii inmeepan 4
4 Tema 1.4 Jlugpepenyianvhe yucienus (hyHxyiti 6aeamvox 3MiHHUX 4
5} Tema 2.1. Jlughepenyianvhi pieHaHHS nepuio2o nopsoKy 4
6 Tema 2.2. JJughepenyianvhi pieHsaHHA GUUUX NOPOKIG 4
7 Tema 2.3. Yucnosi psou 4
8 Tema 2.4 Cmenenesi psou 4
9 | Bukonanus ma 3axucm PI'P 20
10 | IHiocomoexa 0o MKP 2
11 | Iliocomogxa 0o exzameny 30
Bcbozo 84

6. Konmponwvni po6omu

Memoio KOHmMpoOIbHUX poOIm € 3aKpINieHHs ma NnepesipKka MmeopemudHux 3HAHbL 13
KPeOUmHo20 MOOYs, HAOYmMms CMyOeHmamu NPAKMuYHUX HABUYOK CAMOCMINUHO020 BUPIULEHHS.
3a0au.
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Oona mooynvra koumpoavna poboma (MKP) mpusanicmio 6 00ny coouny (90 xs.). Koowcen
cmyoeHm ompumye ceill inousioyanvhull sapianm sasdansv (53aoau). Cmpykmypa ma opicHmosani
NPUKIAOU 3a0ay 02070WYIOMbCA  8UKIA0AYeM HA NepedoCcmanHbomy 3auammi, cama MKP
nPOBOOUMBCA HA OCIMAHHLOMY 3AHAMMI.

IMoaiTnka Ta KOHTPOJIb
5. TMoJaiTnka HaBYAJIbHOI AUCHUILTIHA (OCBITHHOT0 KOMIIOHEHTA)

Cucmema 8umoe, AKi 6UKIA0AY CMAsUMs nepeo cmyoeHmom:

® npasuia 8i08I0YE8AHHs 3aHAMb . 8i0n06iono 0o Haxaszy 1-273 eio 14.09.2020 p. 3aboponeno
OYiHI08aMU NPUCYMHICMb aO0 8i0CYMHICMb 3000V8ay4a HA AYOUMOPHOMY 3AHAMMI, 8 MOMY YUCTI
Hapaxogygamu 3a0xo4yeanvHi abo wmpagui oamu. Bionogiono oo PCO danoi oucyunininu oanu
Hapaxogyloms 3a GION0GIOHI GUOU HABYANLHOI AKMUBHOCMI HA JeKYIUHUX ma NPAKMUYHUX
3auAMMAX.

® IPasUIa NOBEOIHKU HA 3AHAMMAX. CMYOEHM MAE MOMCIUBICb Ompumyeamu 6aiu 3da
BI0N0GIOHI 8UOU HABYAILHOI AKMUBHOCMI HA JEKYIUHUX MA NPAKMUYHUX 3AHAMMAX, nepeddayeHi
PCO oucyunninu. Buxopucmanus 3aco0ié 38’a3Ky 01 nowyKy iHopmayii Ha 2yen-oucky
suxnadaua, 8 inmepremi, 8 oucmanyitiHomy xypci na niamgpopmi Cikopcokuil 30illCHIOEMbCA 3a
VMOBU 8KA3IBKU BUKIA0AYA;

® n0IMuUKA 0eONalHi8 ma Nepeckiaoans. Ko CmyoeHm He npoxoous abo He 3’ 18UMbCsL HA
MKP (be3 nosadxcnoi npuuunu), tioco pezyiomam oyinioemocs y 0 6anis. Ilepecknadanms
pe3ynomamie MKP ne nepedbaueno;

® nonimuka woodo axademiunoi dobpouecnocmi: Kooexc ywecmi Hayionanvno2co mexwiyno2o
yHieepcumemy Yxpainu «Kuiscokuii nonimexuiunuti incmumym» https://kpi.ua/files/honorcode.pdf
BCMAHOBNIOE 3A2ANbHI MOPAbHI NPUHYUNU, NPABUIA emUYHOi noeediHKu oci6 ma nepeobauac
ROMIMUKY akademiunoi 0odpoyecHocmi 0is1 0Ci6, Wo npayroms i HaAUAMbC 8 YHIgepcumeni,
AKUMU BOHU MANOMb Kepy8amucs y C80ill OisIbHOCMI, 8 MOMY YUCTI NPU BUBYEHHI MA CKIAOAHHI
KOHMPOIbHUX 3aX00I8 3 OUCYUNIiHU «MoOoento8anHs eleKmpoMexaniyHux cucmem»,

enpu  GUKOPUCMAHHI Yupposux 3acobie 36’s3ky 3 eukaadavem (MOOIIbHULL 36 SI30K,
€NIeKMPOHHA ~ NOWma, NePenucKka Ha @Qopymax ma y coymepedrcax mowo) HeoOXiOHo
00MPUMY8AMUCH 3A2ATLHONPUUHAMUX eMUYHUX HOPM, 30KpeMa OVMU 88IiUIUGUM MA 0OMedHCy8amu
CRIKYBAHHA POOOYUM YACOM BUKAAOAYA.

6. Buam KOHTPOJIO TAa PeTHHIOBAa CHCTEMA OLiHIOBaHHA pe3yabTaTtiB HaBYanHsA (PCO)

Ilomounuit konmpons: MKP, suxonanus 3aedanv PI'P, mecm.

Kanenoapnuit konmponw. nposadumvcsa 08iyi Ha ceMecmp AK MOHIMOPUHZ NOMOYHO20 CMAHY
BUKOHAHHS 8UMO2 CUNADYCY.

Cemecmposuiit KOHMPOJIL: eK3AMEH.

Ymoeu oonycky 0o cemecmpogozo konmponio: cemecmpoguil perimune oinoue 30 6anis.

Tabnuys 8ionogioHoCcmi pelimune08ux OANI6 OYIHKAM 3a YHIBEPCUMEMCHKOI0 WKAIO0I0:

3acanvHa pelimunzoea oyinka cmyoeHma niciis 3a6epuieHHs cemMecmpy cKi1a0aemscs 3 6anis,

OMPUMAHUX 34,

Kinvxicmo 6anis Oyinka

95-100 Biominno
85-94 Jyoice ooope
75-84 Jobpe
65-74 3aoosinvro
60-64 Jlocmamuwvo

Menue 60 Hesaoosinvro

Menuwe 30 He oonyweno

- BUKOHAHHS MA 3aXUCT PO3PAXYHKOBO-2pahiunoi pobomu;




- BUKOHAHHSL MOOYIbHUX KOHMPoabHux pooim (MKP);
- BUKOHAHHS 3A80AHb HA MeChi.

PIrp PI'P Jlooamxosi
Tecm Yacmuna 1| Yacmuna 2 MKP oanu
10 10 10 30 10
Tecm

Baczosuit 6an —2. Maxcumanvha KinbKicme 06anise 3a 6ci npakmuyuni sauamms — 2 6aiu * 5
numanv= 10 6anis.
Tecm nposoOumvcsa Ha NPAKMUYHUX 3AHAMMAX NPU PO38 A3AHHI CIYOEHMOM 3a0au.

Kpumepii oyiniogannsn
- nUMAamnHs supiuleHo 8ipHo — 2 baiu,
- numManHs eupiweno 3 nomuakamu — 1 oar,
- numanHa supiuero iz 3naunumu nomurkamu — 0,5 6anis;

Po3paxynkoeo-epagpiuna poooma

Bazoesuit 6an — 10. Maxcumanvha kinekicms 6anie 3a 2 wacmunu PI'P — 20.

Pospaxynkoeo-epagpiuna poboma (PI'P) cknradacmovcsi 3 080X YACMUH, KOJMCHA 3 SAKUX
oghopmaioemvcsi ma 30aemvbCsi OKPEMO y GU3HAYEHULL IeKmopom mepmin (neped amecmayiero).

Ho 3axucmy mna makcumanvHuii 6an OONYCKAIOMbCA CMYOeHmMuU, AKI Yy 6UHAYEHUU
suxnadavem mepmin suxonaru PI'P ma ogopmunu ii y 8ionogioHocmi 00 6CMAHOBNIEHUX BUMOR.
Ilpu 30aui PI'P na nepegipky niclis 6CMAaHo81eH020 MepMIiHy makcumanvHull 6an 3a 3axucm PI'P
3meHuyemocs 806o€. 3axucm PIP cknadaecmuvca 3 ycnoeo onumysanus. 11i0 uac ycnoeo 3axucmy
BUKNIA0AY 3a0A€ NUMAHHA NO 3Micmo8Hill yacmuHi PI'P Ons eusnavenns y cmyoenma pieHs 3Hamb
MeopemuyHoi YaCmuHu ma 1o2o po3yMiHHA Memooié UPIuLeHHs 3A80aHb.

Kpumepii oyinrweannsa ycnozo emany PI'P:

- ceo€uacHa 30a4a pobomu, po3ymMiHHA NPeOCmasieH020 Mamepiany, NoeHi 8i0no6idi Ha
sanumanns 0o 3axucmy — 9-10 6anis;

- cgoeuacHa 30awa pobomu, pO3YMIHHA NpPeOCmasieH020 mamepiany, 6i0nosioi Ha
3anumarts 00 3axucmy 3 oesikumu Hemounocmsamu — 6-8 oais;

- - ceoeyacHa 30auva pobomu, He NOGHE PO3YMIHHSA NPEOCMABIeH020 Mamepiany, 8ionosioi
HA 3anUMaHHs 00 3axXUcmy 3 sHa4HumMu Hemounocmamu — 1-5 éanis.

- poboma BUKOHAHA, ale CMYOeHm 63aeali He OpiEHmyemvcs )y mamepiani/poboma
BUKOHAHA 13 3HAYHUMU NOMUTKAMU — HA O0ONPAYIOBAHHSL.

Mooynvua konmponvha poooma

Bacosuii ban 3a MKP — 30. Makcumanvuuii 6an 3a MKP cknaoae 30 b6anis.

Kpumepii oyinioeannsn

Ha mooynvuiti konmponsHiti pobomi cmyodeHm mae ukoHamu 5 3agoanv 3a mamepianramu
Po30iny 1 ma Po3oiny 2. Koscne 3a80anus oyinioemocs 6 6 danis.

Kanenoapnuii  xonmpons 6azyemvci Ha NOMOUHIU  peumuHeo8id  oyiHyi. YMmo6oro
NO3UMUGHOI amecmayii € 3HAYEHHS NOMOYHO20 peumunzy cmyoewma ue meHue 5S0% i
MAKCUMATILHO MOJICIUBO20 HA HAC amecmayii.

Jlooamkoei (0onychi) oanu

Petimuneosoro cucmemoro oyiniosanns nepeobaueni 0ooamkogi 6aru. OOun cmyoenm He
mooice ompumamu Oinvue uige 10 6onycnux danie y cemecmpi. Ilpu ompumanni 6inows nioe 10
oanis, sonu obmescyromocs Ha pisni 10. Bonycnuii 1 6an mooice 6ymu ompumanuil 8UKIIOYHO HA
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JleKyii 3a npasunvHy 6i0N06iob Ha HempusianibHe aO0 CKIAOHe 3aNUMAHHA JIeKmopa 3d Memoro
JIeKYii.
Dopma cemecmpo6020 KOHMPOJIO — eK3AMEH

Maxcumanvua cyma oanis cknadae 100. Ymosor donycky oo exzameny € 3apaxoeari 0ouogi
yacmunu PI'P ma ompumanus 30 6anie 6 peiimuney. 3a OajxcaHusim cmyoeHma OmMpumManHs

eK3aMeHY 3 KPeOUMHO20 MOOYII0 KABMOMAMOM» 8i00Y8AEMbC MHONCEHHAM 0Ai6 pelmutey Ha —

, cmyOdeHmu sKi maiomov 6anu menwe 36 ma mi, xmo 6adicae niOGUWUMU C8OIO OYIHKY 6 CUCmeMi

ECTS, sukonyrome exzamenayitiny pooomy. Ocmamouna oyinka popmyemocs 000a8auHAM Oanie
petimuney 3 banamu ekzamenayitinoi pobomu.

Ex3amenauiina poooma. Exsamen npogooumuscs 3a po3kiaoom 6 pexicumi OHAAlH i3 3anuUcom.
Cmyodenm 3a 2 200unu po3e’azye 4 numarnus 3a cmpykmyporo oitema:.

1. Teopemuune numanns 3a poszoirom 1.

2. Teopemuune numants 3a po30iiom 2..

3. 3aoaua 3a memoro po30iny 1.

4. 3aoaua 3a memorw po30iny 2.
Kooicne numanns oyintoemocs 6 10 6anis. Ilepwi 2 numanns 8 mounocmi 8ionogioaroms CRUCKy
eK3aMEeHAYItIHUX NUMAaHb.

Po6ouy nporpamy HaBYaJIBLHOI AMCHUILTIHA (cHitadyc):

Ckaageno I'peuxo A.JL., nouentom kadeapu MaTeMaTuyHoi Gi3uKH Ta AudepeHLialbHUX PIBHIHD
OM®, kaug. ¢i3.-Mar. HAYK.

YxBasieno kapenporo MaTeMaTHuHOI (izuku Ta audepeniianbaux piBHIHD DM (mpoTokon Ne 9
Bix 7.06.2022 p.)

Moromxeno MeroanuHoro koMiciero paxynbrery (mporokon Ne 10 Bix 16.06.2022 p.)



