i i UHME VHI i Em0ema ..
Qu HaU,I-(-)HaHbHMr TEXHIYHUU VHIBEDC‘E’ITET praIHM Ka(l)ezlpa MaTeMATHYHOI
«KUIBCbKUX NMOMTEXHIYHUWN IHCTUTYT Rﬁ(l)ejlpﬂ (l)iSI/IKI/I Ta I/I(l)e P —
ag imeHi ITOPA CIKOPCbKOTO» (3a . A perit
.. | PIBHSIHb
HASIBHOCTI)
HA3BA KYPCY

PiBenn BHINOI ocBiTH

I'amy3b 3HaHB
CrneniajpHicTh
OcgiTHs nporpama
Craryc AMCUMILIIHHA
®opMa HABYAHHSA

Pik migroroBku,
ceMecTp

O0cHAr TMCHUILTIHA

CemecTpoBuii
KOHTPOJIb/
KOHTPOJIbHI 3aX01H

Po3knan 3aHaTh
MoBa BuKJIaaHHS
Indopmanis npo
KepiBHUKA Kypcy /
BHKJIA/Ia4iB

Po3mimenns Kypcy

MaremaTuununii aHaji3-2: IHTerpajbHe YuCIeHHA

Po6o4a nporpama HapuyaJbHOI qucuumIiau (Cuinadyc)

PexBizuTH HABYAJBLHOI AU CIUILIIHHA

IHepwuii (6axanaspcovKuii)
14 IIpoepamnua inowcenepis
143 Amomua enepeemuka
AmomHni enexmpuuni cmanyii
Hopmamusna

OuYHa(OeHHa)

1 kypc, 1l cemecmp

150/ 5 kpeoumis
Jlab6op. [aus.
[TpakTuy. 3QHSTTS 3aHSATTSA
3aQHAT. (koMIT 10T,
Jlekmii | (ceminapm) IPAKT.) CPC
I'ognun 36 36 0 0 78
MKP PH;’PPP’ JIKP Pedepar
Exzamen | 3anik | (skazamu (6xazamu (6xazamu
o (6xazamu o o
Kinokicms) | . . KLbKicmy) | KilbKicmb)
KLIbKiCmb)
+ - 1 1 0 0

Ha caimi ynisepcumemy

VYKkpaiHcbka

Jlextop: Ko3ak Banentuna IBaniBHa, cTapimuii BUKiIagayd Kadeapu
MaTeMaTH4HOI PI3UKH Ta AuQepeHiatbHuX piBHIHD DM D
afina0706(@gmail.com

ITpaktnyni: Kozak Banentuna IBaHiBHa, cTapmuii BuKiagad kadeapu
MaTeMaTH4HOi P13UKH Ta AudepeHianbHuX piBHIHD DM D
afina0706(@gmail.com

Caiit xadenpu, Telegram-kanan t.me/mathiatel

IIporpama HaBYAJIBLHOI IV CHUILTIHA

1. Onuc HaBYAABLHOI AUCHUILIIHY, Il MeTa, IPeIMeT BUBYAHHSA TA Pe3y/JIbTAaTH HABYAHHA

Mertoro HaBYaJIbHOI JUCHHUIUIIHU € (POPMYBAaHHS Yy CTYJCHTIB IHTErpajibHOI KOMIIETEHTHOCTI —
3/1aTHOCT1 JI0 JIOTIYHOTO MHUCIJEHHS, (POpMYBaHHS OCOOMCTOCTI CTYJEHTIB; PO3BUTOK iX IHTENEKTY 1

3110HOCTEN;

3MATHOCTI PO3B’A3YBaTH CKJIaJHI
npodeciiHol AISNIBHOCTI Y HOBITHIX TEXHOJOTISX Ta KOMIT IOTEPHOMY

CHeliaii3oBaHi 3aJa4di Ta TMPaKTUYHI MPOOIeMH
JTU3aifHOBI MaTepiaiB,

BUKOPUCTOBYBATH MCTOANU MATCMATUYHOI'O aHa.Hi3y B iH)KCHCpHI/IX PO3paxyHKax.


mailto:afina0706@gmail.com
mailto:afina0706@gmail.com
https://t.me/mathiate1

daxoBi KOMIIETEHTHOCTI:

O®K 10. 3paTHICTP BHUKOPHUCTOBYBATH AHANITHYHI Ta EKCIIEPUMEHTAIbHI METOAM, a TaKOX METOIHU
MOJICITIOBAHHS /ISl BUPIIICHHS TpodeciitHuX 3aBIaHb.

IIporpamHi pe3y/1bTaTH HABYAHHS:

ITPH 01. 3HanH4 1 po3yMiHHS MaTeMaTUKH, (i3UKH, XiMii Ta 1H)KEHEpHUX HAyK Ha PiBHi, HEOOXiTHOMY
JUIS JIOCSITHEHHsI PE3yJbTaTiB OCBITHBOI IMPOTpaMH, B TOMY YHCI II€BHAa OOI3HAHICTh B OCTaHHIX
JOCSATHEHHSX B Tajy3i.

2. IlpepexkBi3uTH Ta NOCTPEKBI3NTH JMCHHUILIIHY (Mice B CTPYKTYPHO-JIOTIYHii cxemi
HABYAHHS 32 BiIMIOBIIHOI0 OCBITHBOIO NPOTPaMoI0)

Buknanaetses B Ipyromy cemectpi Ha 0a3i MoBHOI cepelHbO1 200 cepeHboi mpodeciiftHoT OCBiTH,
OmnpairoBaHHs HaBYaIbHOI TUCHUILTIHU»BuIa MatemaTka-1», 30kpema, , 3aCBOEHHS TEMU
«dudepenmianbae yncneHHs QyHKIIT 0HI€T 3SMIHHOD.

3. 3MicT HABYAJLHOI JMCHMILTIHA

1. Hesusnauenuii inmezpa..

2. Busnauenuii inmezpan ma 1o2o 3acmocy8anHsi.
3. Qynkyii' KitbKOX 3MIHHUX.

4. Jlughepenyianvri pieusmHsL.

4. HapuanbHi MaTepiaiu Ta pecypcu

OcHoBHa JiTepaTypa

1. dy6osuxk B.II. Buma matemaruka: HaBd. noci6. / Jlydbosuk B.IL., FOpuk LI. — K.: A.C.K., 2005.
- 648 c.

2. I'pumamiok B.I1. Buma maremaruka: ¥V 2 4.: HaBu. noci6. / I'pumaniok B.I1., Kyxapuyk M.M.,
Scincekuii B.B. — K.: Binoi, 2004. — 4. 1. - 376 c.

3. y6osuk B.I1. Buma marematuka. 36ipHuK 3a1a4: HaBd. noci0. / Jlyoosux B.II., FOpux L.I. —
K.: A.CK., 2005. - 648 c.

4. Buma matemaruka. Enementn anamituyHoi reometpii. [Ipaktukym. [EnextponHmii pecypc]:
IUIsl CTyNIeHTIB Teruto-eHepretuunoro (axynerery / HTYY «KIll» ; ykman. Bepurina [.B., €promina
T.B., IloBapoBa O.A. — EnextponHi TekctoBi naHi (1 ¢aiin: 3,67 Mb6aiit). — Kuis: HTYY «KIll», 2021.—
33 c. — docrym : http://ela.kpi.ua/handle/123456789/41239 .

5. Buma maremaruka. Beryn no marematuyHoro ananizy. MeronuyHi BkasiBku [EnekTpoHHHi
pecypc]: mis cTynmeHTiB Temio-eHepretuyHoro ¢akynsrety / HTYY «KIIl» ; ykman. Bepurina L.B.,
€psomina T.B., IToBapoBa O.A. — Enexrponni TekctoBi maHi (1 ¢aitn: 3,67 M6aiit). — Kuis: HTYY
«KIII», 2021.-33 c. — Hoctym : http://ela.kpi.ua/handle/123456789/41281 .
3acanvha kinekicms — 5 doicepen

Hooamkoea nimepamypa


http://ela.kpi.ua/handle/123456789/41239
http://ela.kpi.ua/handle/123456789/41281

1. Maprteiaenko B.C. Onepannonnoe ucuucienue. Kues: M3narenbCcTBO KUEBCKOTO YHUBEPCUTETA,
1965. - 190 c.

2 W. A. Kamnnas. [Ipaktudeckue 3aHsaTus 1o Belcuieit Mmarematuke. Y. 1-5. - Xapbpkos,
N3naTenscTBOo XapbKOBCKOrO YHUBEpcUTETa, 1967-1972.

3 I B. Anekceena, B. O. I'aiineit, O. O. luxopuunuii, JI. b. ®enopoBa MaremaTnka B TEXHIYHOMY
yniBepcureTi : [linpyanuk 3a pex. O. 1. Knecosa ; KIII im. Iropst Cikopcskoro. — KuiB :
Bunasauunii nim «Konmopy», 2018. — T. 1. — 496 c.

4 1. B. Anekceena, B. O. T'aiineit, O. O. Jluxosuunuii, JI. b. ®egopoa MatemaTrka B TEXHIYHOMY
yHiBepcuteTi : [limpyunuk 3a pen. O. I. Kiecosa ; KIII im. Irops Cikopcekoro. — KwuiB :
Bunasauunii nim «Konmopy», 2019. — T. 2. — 504 c.

5 I B. Anekceena, B. O. I'aiigeit, O. O. luxopuunuii, JI. b. ®enopoBa MaremaTnka B TEXHIYHOMY
yHiBepcuteTi : [linpyunuk 3a pen. O. I. Kiecosa ; KIII im. Iropst Cikopcbkoro. — KwuiB :
Bunasanuuii nim «Konnop», 2019. — T. 3. — 456 c.

6 U. A. Kanuan. IIpaktuueckue 3anatus 1o Boiciieid Matematuke. Y. 1-5. - Xapbkos,
N3naTenscTBo XapbKOBCKOrO YHUBEpCUTETa, 1967-1972.

7 Crpwxkak T.I'. MaremaTuunuii aHami3: IpukiIaay i 3aaaqi: HaB4. nocid. / Ctpuxkak T.I.,
Konosamnosa H.P. — K.: JInubigs, 1995. — 240 c.

HasunoB M. O. Kypc marematuunoro anamizy. B 3 1.— Y. 1 —. K.: Buma mkomna, 1990. — 383 c.
9 Hasugos M. O. Kypc marematuynoro anamizy. B 3 u. — Y. 2 — K.: Bumia mikomna, 1991. — 366 c.

10 Jenuctok B.II., Penera B.K. Buma matematrka. MoaynbHa TeXHOIIOTisS HaBYaHHs. Hapu.
nocionuk: Y 4 4. — Y.2: — K: Kamxkk. Bug—Bo Har. aBiam. ya— 1y, 2005. — 276 ¢. 7.

11 [Jenwuctok B.II., Penera B.K., T'aeBa K.A., Knemnsa H.O. Buma maremaruka. MojynbHa
TEeXHOJIOTis HaBuaHHA. Hapu. mociOHuK: Y 4 u. — Y.3: — K: KHUKK. BMA—BO Hau,. asiau,. yH—Ty, 2005.
—-444 c.

HaByaJLHUH KOHTEHT

5. Meroanka onaHyBaHHSI HABYAJbHOI JMCUMILTIHA (OCBITHHOI0 KOMIIOHEHTA)
5.1. luoaxmuuni mamepianu:
Ha nexmiitnux 3anatTsax — JIekiis (eneKTpOHHUHN BapiaHT), MOSCHEHHS, TPOOIeMHI 3aBIaHHS
Iepeik Jekuii

Ne Ha3zBa Temu Jiekiiii Ta nmepesik OCHOBHHX IMUTaHb
3/1

HEBMU3HAYEHMI IHTETPAJI

Jlexuisi 1. HeBusnauenmii interpan. O3HadyeHHs1, BJaCTHBOCTI

1 1.2. HeBu3HaueHuii iHTerpall, 03Hau€HHs Ta BIACTUBOCTI.
1.3. TaGnuusg iHTEerpais.

CPC: [loBeneHHs BIacTUBOCTEH HEBU3HAYEHOT'O 1HTErpaa.

Jlekuisi 2. OcHOBHI MeTOIM iHTeIPyBaHHSA
2.1. 3amina 3MIHHOT Y HEBU3HAYEHOMY 1HTErpaJi.
2.2. luTerpyBaHHs YaCTUHAMU HEBH3HAYeHOTo iHTerpany. [Tpuknaau.

2 2.3. JlpoGoBo-pamionanbHi (yHKIIT Ta ix 1HTerpyBaHHA. Poskmnan
NPaBUIBHOTO PpAIliOHATBHOTO JApo0y B CyMy HaWNpoCTiUX Ta iX
IHTErpyBaHHSI.

Jlekniss 3. OcHoBHi kiacu ¢(yHKUid, iHTerpaju BiIl SIKHX BHPaKaKTbCH
eJleMeHTAPHUMH PYHKUisIMU
3.1. InTerpyBanHsi TPUTOHOMETPUYHUX (PYHKITIH.
3 3.2. InTerpyBanHs JesSKUX 1ppalliOHATbHUX (PYHKIIIH.

3.3. IuTerpyBanHs panioHanbHUX (QYHKIIIH BiJl KBaApaTUYHUX TPUUJICHIB.

3.4. IarerpyBanus audepeniaapaux 0iHoMiB. Teopema UeOumiera.

3.5. Ilpuknaan eneMeHTapHMX (YHKIIH, IHTErpaqd Big SKUX HE
BHPAXAIOTHCS Yepe3 eIeMeHTapH1 QYHKIIII.




BusHavyeHuil iHTerpan

Jlekuis 4. BusHavyeHnuii inTerpaJ. O3HayeHHs1, 0CHOBHI BJIaCTHBOCTI
4.1. 3anaui, SIKi IPUBOAATH JI0 MOHATTS BUZHAYEHOTO IHTETpay.
4.2. BuzHaueHuii iHTErpall K rpaHuUlls IHTErPAIbHOI CyMH.
4.3. JlocTaTHi yMOBH iCHYBaHHS BU3HAYEHOTO iHTEerpaiy ( 0e3 JoBeIeHHS ).
4.4, BnacTUBOCTI BU3HAYEHOTO 1HTErpaly.

Jlekuisi 5. O04unc/ieHHs] BU3HA4Y€HOI0 iHTerpaJja
5.1. Buznadenwuii inTerpai Sk QyHKIliS BEpXHbOT 3MIHHOI MEX1 IHTETpyBaHHSI.
HenepepsHicTh Ta nudepenuiioBanicts miei ¢pynkuii (teopema bappoy).
5.2. ®opmyna HeroTtoHa-JleiiOHima
5.3. 3amiHa 3MIHHOI Y BU3HAUEHOMY 1HTETpaJli.
5.4. IdrerpyBaHHS YacTMHAMH BHU3HAUEHOTO IHTErpajia 3HAXOKCHHS

Va

2
iHTerpana _[sin "xdx.
0

Jlekuiss 6. 3acTtocyBaHHsI BM3HA4YEHOIO iHTerpaja JJsi 3HAXOIKEHHSI ILIOLY
JI0cKuX Giryp

6.1. [Tnoma mrockoi Girypu B AEKapTOBUX KOOPAUHATAX.

6.2. ITnoma ¢irypu, 3aganoi napaMeTpUIYHUMH PiBHIHHSIMHU.

6.3. [1noma KpUBOJIHIHHOTO CEKTOPA.

Jlekuisn 7. 3acTocyBaHHS BU3HAYEHOI0 IHTErpaJia JJsi 3HAXOAKEHHSI TOBKUHHI
AYTH JIiHii Ta 00’€MiB TLI

7.1. JloBXH1HA MIOCKOT AYTH, 3a/1aHO1 B JIEKAPTOBUX KOOPAMHATAX.

7.2. JloB)XHHA TIOCKOI IyTH, 3a1aHOI TapaMETPUIHUMU PiBHSIHHIMH.

7.3. JIoBXKHHA MJIOCKOT AyTH, 3a1aHO1 B MOJISIPHIN CUCTEMI KOOPIMHAT.

7.4. JloBxrHa IPOCTOPOBOI KPUBOI.

7.5. lndepenmian qyry.

7.6. 3HaxomxeHHs oO'emMa Tila 3a BIJOMHUMH IUJIOLIAMH TapaleIbHUX

nepepisis.

7.7. O6uncneHHs 06'eMy Ti1 0OepTaHHS.

7.8. Inoma moBepxHi 06epTaHHS.

CPC: CraTtnuHi MOMEHTH Ta KOOPJIMHATH LIEHTPY Mac MarepiajibHOI Iyru Ta
marepianbHOi miockoi Pirypu. Teopemu Ilanma - I'ynpaina. MomeHTH
1Hepii.

®YHKII KITIBKOX 3MIHHUX

Jlexuis 8. ®@ynkuii 1Box 3MiHHUX. OCHOBHI IOHATTHA
8.1. O3HaueHHs QyHKIIT KUTBKOX 3MIHHHUX.
8.2. Dynkiis ABOX 3MIHHUX, il 00JIacTb BH3HA4YeHHS. [ eoMeTpuYHe
TIIyMaueHHs (yHKIIT 1BOX 3MIHHUX.
8.3. I'panuns GyHKIIT ABOX 3MIHHUX.
8.4. HenepepBHicTh (GYyHKIIT ABOX 3MIHHUX B TOUYIll, B 00JACTi, B 3aMKHEHIN
obnacti. Teopemu Beiiepmtpaca Ta Komr mpo BIacTUBOCTI HeNMepepBHUX
(byHKILIH.
8.5. UacTuHHI mOXiAHI (QYHKIII ABOX 3MIHHHMX, O3HAUYEHHS, F€OMETPUYHUMN
3MICT.

Jlekuisn 9. dudepennian ¢ynkuii nBox 3minHux. Iloxigni BMIIUX nopsakis
(pyHKUII ABOX 3MiHHHMX
9.1. Indepentiioanicte QyHKINi 1BOX 3MiHHUX. HeoOXximHa Ta mocTaTHs
yMOBH au(epeHLiHoBaHOCTI (QYHKIIIT.
9.2. TloBumit nmudepenmian GyHKIT OBOX 3MIHHHMX., 3aCTOCYBAaHHS JI0
HaOIMKEHUX 00YMCIICHb.
9.3. JloTMuHa MjolMHA Ta HOpMalb A0 MOBepxHI. ['eomeTpuyHuil 3mict
JudepenItiana QyHKINT IBOX 3MIHHHUX.




9.4. Iloxinna cxnanaHoi ¢pyHkuii. [loBHa moxigHa.
9.5. IloximHa HESBHO 3a/1aHOI (DYHKIIII.
9.6. Iloxinni Bumux nopsakis. Teopema mpo mimaHi moxigHi.

CPC: Hudepennianu Bumux nopsaakis. @opmyna Teiinopa mis GpyHKIil 1BOX
3MiHHUX.. Excrpemymu ¢yHKIIi JBOX 3MIHHUX, HEOOXiJHI Ta JOCTaTHI
ymoBu. HaiiGinpme Ta HaliMeHIIE 3HA4YCHHs HemepepBHOI (yHKHii Ha
0oOMEXeHIM 3aMKHEHi o0jacTi. YMOBHUM ekcTpemMyM. Meton ¢yHKIii
Jlarpanxa.

10

Jlekuis 10. HeBiacHi inTerpasiu
10.1. Hesnacui iHTerpamu Bix oOMexeHHX (YHKLIIA 10
HEOOMEKEHOMY ITPOMIKKY (HEBJIACHI IHTETpaIH 1-TO poay).
10.2. HeBnmacHi iHTerpaqu BiJ HEOOMEXEHUX (YHKUIA 10
00MEKEHOMY IPOMIDKKY (HEBJIACHI IHTETPAJIA 2-TO POJIY).
10.3. JlocratHi yMOBHM 30DKHOCTI 1 pPO3ODKHOCTI HEBIACHUX
interpaniB. Iarerpamu  Hipixne I T1a Il pomy. Ilomsarrts mpo
a0CoOMIOTHY 301KHICTB.

CPC: IaTerpanu, 3aJexHi Bil  MapaMmeTpiB. HenepepBHicTb.
JudepenniroBanHs Ta iHTETpyBaHHA 3a mapaMmerpoM. HeBnacHi iHTerpaim,
SIK1 3aJIe)KaTh BiJl mapameTpiB. ['ama- ta 6era-QyHKITii.

3Buyaiini 1udepenuiaabHi piBHIHHSA

11

Jlekuis 11. AudepenuiajibHi piBHsiHHA. OCHOBHI NOHATTSA
11.1. 3agaui, u10 MpUBOIATH 10 TU(EPEHITIATBHUX PiBHSIHB.
11.2. dudepenmianbai piBHsSHHA. [lopsimok audepeHmiaabHOro piBHSHHS,
03HAYEHHS HOTO PO3B'A3KY.
11.3. JudepennianeHi piBHAHHS mepioro mopsaaky. 3agada Komri. Teopema
PO ICHYBaHHS Ta €IMHICTH PO3B'A3Ky 3amaui Komri s nudepeHmiaibHux
PIBHSIHb NIEPILIOTO MOPSIIKY.
11.4. IudepentiianpHi piBHAHHS 3 BIIOKPEMIIOBAHUMHU 3MiHHUMHU.
11.5. JludepenuianbHi piBHAHHA MNEPLIOTO TMOPSIKY OJHOPIAHI BIJHOCHO
3MiHHHX.
CPC: Tlone nanpsimkiB. [3oxmiau. MeToa mocniqoBHUX HAOMWXKEHb (METOI
Eiinepa).

CPC: PiBHsIHHS, SIKi 3BOJISITHCS 10 OJTHOPITHUX.

12

Jlexknisi 12. Jliniiini nudepeHniajibHi piIBHSIHHS MepPIIOro mopsaky. PiBHsAHHSA
Bepnyaii.
12.1. JlimifiHi ;gudepeHmiaabHi PIBHAHHSA NEpHIOro mHopsaky. Meron
bepnymni. Meton Jlarpanxa.
12.2 PiusinHs bepHyoi.

13

Jlekuis 13. [IndepenuianbHi piBHIHHSA BUIIKMX NOPSIAKIB
13.1. IucepenuianbHi piBHIHHS Ipyroro nopsiaky. 3agaya Komri, o3HauyeHHS
3arajJbHOTO PO3B's3Ky. Teopema mpo iCHYBaHHS Ta €UHICTh PO3B’S3KY.
13.2. Tunu nudepeHiaTbHUX PIBHAHD APYroro MOPSAAKY, sIKI JOMYCKalOTh
3HUKECHHS TIOPSIIIKY.
13.3. JIudepentiianbHi piBHSHHS BUIMX TOPSIKIB.

14

Jlexuis 14. Jliniiini nudepenniagbHi piBHIHHS N- Or0 NOPSAJKY.

14.1. Jlinifini audepeHuianbHi  piBHAHHA n-oro nopsaky. O3HaueHHS,
OCHOBHI MTOHSTTSL.

14.2. BnacTuBOCTI pO3B'SI3KIB JIHIMHUX OJHOPIAHUX JU(EpEeHIaIbHIX
piBusiHb (JIO/IP).

14.3. JlinifiHO 3amexHi Ta He3aJeXHI CUCTeMH (QYHKUIHA. BuszHauHuk
Bponcbkoro. @ynaamMeHTagbHa CUCTEMa PO3B'SI3KIB JIIHIHHOTO OJHOPITHOTO
JQepeHIiaTbHOI PIBHSIHHS N-0T0 MOPSIKY.




15

Jlekuis 15. Jliniiini HeogHopinHi 1ndepenuianbui piBusuas (JIH/AP)
15.1. Teopema mpo CTPYKTYpy 3arajbHOTO PO3B'A3KY JIHIHHOTO
HEOJHOPITHOTO AU(EepEeHIIaTbHOTO PIBHIHHSL.
15.2. Teopema npo CyMepIio3HIIito PO3B'I3KiB.
15.3. I[Tobynosa wactuHHOTO po3B's3Ky JIH/IP Meromom Bapiarlii JOBUTEHUX
CTaJIUX.

16

Jlexuis 16. Jliniitni nudepeHianbHi piBHAHHS 31 CTAIMMU KoedimieHTaMu
16.1. JliniiiHi  omHOpimHi  AWdepeHIlianbHi  PIBHAHHS 31  CTaJIUMHU
koedimientamu (JIOP). Meron Eiinepa. XapakTepucTUYHE PiBHSIHHS.
16.2. IloOymoBa  3araJibHOrO  pO3B'A3KY  JIHIHHOTO  OJHOPITHOTO
TuQepeHIiaTbHOrO PIBHAHHS IPYTOTO MOPAIKY (TPU BUIAIKH).
16.3. TloGynoBa pynnameHnTanbHoi cucteMu po3B's3kiB JIOJIP n-oro nmopsaky
13 cTanuMu KoedilieHTaMH.
16.4. 3Haxo/KEHHS YAaCTMHHUX PO3B'A3KIB JIIHIHHOTO HEOIHOPITHOTO
mudepenmiansHoro piBHsHHa (JIHAP) 31 crammmm  koedimieHTamMu Ta
CHEI[iaJIbHOIO MTPABOI0 YACTHHOIO.

17

Jlekuisi 17. Cucremu qudepeHnialbHUX piBHAHb
17. 1. HopmanpHi Ta KaHOHIYHI CUCTEMU PiBHSHb
17.2. 3amaya Komi. ®opmynioBaHHS TEOpEeMH ICHYBaHHS Ta €IMHOCTI
po3B'sa3ky 3anaui Komri
17.3. 3aranbpHuii i YaCTUHHUHN PO3B'SI3KU., 3aralIbHUI 1IHTETpaJl.
17.4. Po3B'A30K HOPMaJIbHOT CHCTEMH METOJJOM BUKJIFOUEHHS.
CPC. JliniiiHi ogHOpiAHI CUCTeMH. 3aranbHUKN po3B’si30K. JIiHiHHI oqHOPIAHI
CHUCTEMHU 31 CTAIMMH Koe(dimieHTaMHu 1 1X PO3B'I30K y BHIMAJAKY IPOCTHUX
KOpPEHIB XapaKTePUCTUYHOTO PiBHSHHSL.

EJIEMEHTHU TEOPIi CTIMKOCTI

18

Jlekuis 18 . EnxemenTn Teopii criiikocTi
18.1. TloHATTS mpO CTIMKICTH pO3B'SA3KIB IU(EpeHIIaIbHUX PIBHSAHb
18.2. BusHayeHHs CTIHKOCTI Ta aCUMOTOTHYHOI CTIMKOCTI 3a JISmyHOBHM.
@®ynkuii JlsnynoBa Teopemu JlamyHoBa mpo CTIMKICTh Ta aCUMOTOTUYHY
CTIMKICTB.
18.3. CTIHKICTh HYJIOBOTO PO3B’SI3KY CHUCTEMH JIHIMHMX Ju(epeHIIaTbHIUX
PIBHSIHB 31 CTAJIMMU Koe(iLli€EHTaMHu.

Ha MMPAaKTUYHHUX 3aHATTAX - 3aB,Z[aHH$I A0 BUKOHaHHA

Ilepenik (opicnmogno) npakmuyHux 3aHamo

No

3/1

HazBa Temu 3aHATTA

HEBU3HAUYEHMI IHTETPAJI

Ipaktnune 3anaTTa 1. HeBusnauenuit inrterpan. Tabmuus iHTerpais.
Bbesnocepenne inTerpyBanns. MeTo 1 BHECEHHS IMiJl 3HAK Tu(epeHiriana

IIpakTnune 3aHATTA 2. OCHOBHI METOAM IHTErpyBaHHA. 3aMiHa 3MIHHOI Yy
HEBU3HAYEHOMY 1HTerpasi. [HTerpyBaHHS YaCTHHAMU HEBU3HAYEHOT'O 1HTErpay.

IIpakTnune 3aHaTTA 3. [HTErpyBaHHA. 1POOOBO-pAIliOHANBHUX (DYHKITIH.




IIpakTnyne 3aHaTTss 4. [HTErpyBaHHS  TPUTOHOMETPHUYHUX  (PYHKIIIH.
[HTerpyBaHHs AKX 1ppalliOHATIBHUX (QYHKITIH.

BusHnauenuii inTerpain

IpakTnyne 3auatTa 5. MKP (1 gactuna) 3 temu «lnTerpyBanus QyHKIii onHiel
3MIHHOT».

OOGuucnennss Bu3HaueHoro iHTerpama. ®opmyna Heiorona-Jleiibnima . 3amina
3MIHHOI y BU3HAu€HOMY iHTerpaii. I[HTerpyBaHHS YacCTHHAMH BH3HAYCHOTO
iHTEeTpaa.

IIpakTiyHe 3aHATTA 6. 3aCTOCYBaHHS BH3HAUEHOTO 1HTErpaia Uil 3HAXOKEHHS
rton Tiockux ¢iryp. [lnoma miockoi ¢irypu B nekaproBux koopauHaTax. [Tnoma
¢birypu, 3ananoi napaMeTpUIHUMU piBHAHHAMH. [110111a KPUBOMIHIHHOTO CEKTOPA.

IMpakTuyHe 3aHATTA 7. 3aCTOCYBaHHS BU3HAYCHOTO IHTErpaja IS 3HAXOHKCHHS
JOBKWHHU JTYTH JIiHINA Ta 00’ €MIB TiJI.

IIpakTuune 3ansarra 8. HepnacHi inTerpanu 1-ro ta 2-ro poxy.

®YHKII KIJIBKOX 3SMIHHUAX

IIpakTnuyne 3anarTss 9. @DyHkil ABOX 3MIHHMX. 3HAXO/KEHHS YAaCTHMHHUX
noxigaux. [ToxigHi BUIIKUX MOpsAAKIB GYHKIIIT ABOX 3MIHHHUX.

10

Ipakrnyne 3auarra 10. IloBumii mudepenuian ¢yHkmii ABOX 3MiHHHX.,
3aCTOCYBaHHA [0 HaOMWKeHUX oOuucieHb. JlOTMYHA IUIOIIMHA Ta HOPMajb J10
noBepxHi. ['eomerpuuyHuii 3micT audepenmiana  (QyHKIIT ABOX  3MIHHHX.
JocnipkenHs GyHKIIT ABOX 3MIHHUX HA €KCTPEMYM.

3Buyaiini 1udepenuiaabHi piBHIHHSA

11

IIpakTnune 3ansarrsa 11. {udepenuianbHi piBHsIHHA. [{udepeHnianbHi piBHAHHSA 3
BIJJOKpDEMJIIOBAHUMH 3MIHHUMH. [ludepeHiianbHi piBHAHHS MEPLIOro MOPSIKY
OJIHOPIJIHI BITHOCHO 3MIHHUX.

12

IIpakTuune 3ansarra 12. JliHiiHI 1udepeHiagbHl piIBHAHHS MEPIIOTO MOPSIKY.
Meton bepnymni. Meron Jlarpanxa. PiBassHHS bepnyii.

13

Ipaktnune 3auarra  13. [udepeHumianbHi piBHAHHSA BHUIIUX HOPSAKIB.
JudepeHuianpHi piBHSIHb IPYroro NOPAIKY, sIKi JOMYCKAIOTh 3HUKEHHS TTOPSIIKY.

14

IIpakTnune 3auarra 14. JliHilHI ogHOpiAHI JUdepeHIiaabHl PIBHSAHHA 2- Oro
nopsnaky 3i cranumu koedinientamu (JIOIP). Merox Eitnepa. Xapakrepuctudne
piBHsAHHS. DyHIaMeHTaIbHa cucTema po3B'sa3kiB JIOZP.

15

IpakTnune 3anarTa 15. JliHifiHI HeogHOpPigHI IudepeHIlialbHl  PIBHIHHS
(JIHAP). 3naxomkenns yactTuHHUX po3B'sa3kiB JIH/IP 3 ctanumu koeditieHTamu Ta
CHEIiaNbHOI0 TpaBol0 dYacTuHOM. [loOymoBa 3aranbHOrO PO3B'A3KY JiHIHHOTO
HEOJHOPITHOTO U(EepeHIIaIbHOTO PIBHAHHI. TeopemMa TMpo CYNEpHO3HIliI0




PO3B'SI3KIB.

IpakTuune 3ausarTa 16. JliHiliHi HeomHopiaHi audepeHIiaNbHI PIBHSHHS 31
16 | crammmu  koedimienramn. IlobynoBa uactuhHOro poss'ssky JIH/JP meronom
Bapiarlii TOBUTbHUX CTAIIUX.

Ipaxkruune 3ausaTrs 17. MKP (2 yactuna) 3 Temu «/[udepenuianbhi piBHIHHS

17 Cuctemu audepeHIianbHuX piBHAHBL. JIIHIAHI OJXHOPIAHI CUCTEMHU 31 CTAIUMH
koedimieaTamMmu. MeTo 1 BUKITIOUSHHS.

Ipaktuune 3ausitra 18 . JliHiliHI HEOTHOPIAHI CHUCTEMH 31 CTAJIUMHU
18 koedimientamu. Meron BukiroueHHs. [ToBTopeHHs. PO3B’i3yBaHHS TUTIOBUX 3a]1ad.

Ha npaktu4aux 3aHATTAX - 3aBAAaHHSA O BUKOHAHHA (3TIHO /0 BKA3aHOTO CIMCKY OCHOBHOL
JiTepaTypu).
5.2. Texniune 3abe3neuenna: Microsoft Office Word, Oyap sike mporpamue 3a0e3leyeHHs s
BUKOHaHHS TpadiyHOro Matepiany (3a 6axkanusM ctyaeHTa), Google classroom.

6. CamocriiiHa po0oTa cTyaeHTa
Bumu camocriiiHoi poO0oTH — OmpalfoBaHHs JCKIIIIHHOTO MaTepiay, MiAr0OTOBKA J0 ayJAUTOPHHUX 3aHSTh,
PO3B’sI3aHHA 3a7a4, BUKOHAHHS PO3PaxyHKOBOI poOoTH (po30MBaEeThcs Ha JABI YaCTWHHU BiJIIOBITHO IO
CEMECTPOBUX IIJIAHOBUX aTEeCTaIlliil), BAKOHAHHS 1HANBIAYaJIbHUX JOMAIIHIX 3aB/IaHb.

IoniTkKa Ta KOHTPOJIb
7. IloaiTHKa HABYAJIBLHOI IUCHUILIIHA (OCBITHHOT0 KOMIIOHEHTA)

Hotpumanns nonoxenb «Koaekcy gecti KIII im. Irops Cikopebkoroy (po3ainu 2 Ta 3)

ChiBripans CTYAEHTIB y pO3B’s3aHHI IPOOJEMHUX 3aBJaHb J03BOJIEHA, aj€ BIIMOBIAI KOKHUM CTyJIEeHT
3axuilae caMocTiiiHO. B3aemomist CTyeHTIB Mij] 4ac ICIUTY KaTerOpUUHO 3a00pOHsIEThCs 1 Oy/ib-Ka Taka
JISUTBHICTH OyJie BBaXKaTHUCS MOPYILIEHHSIM aKaJeMiyHOi J0OpOYECHOCTI 3TiIHO MPUHIUIIB YHIBEPCUTETY
I0JI0 aKaJaeMIYHOT T0OPOYECHOCTI.

8. Buau KOHTPOJIIO Ta peliTHHIOBA CHCTEMA OLIHIOBAHHA pe3y bTaTiB HaBYaHHA (PCO)

IToTo4HMIT KOHTPOJIb: E€KCIPEC-ONUTYBAaHHS, ONUTYBAHHSA 3a TEMOK 3aHATTH, 3axucr PP,
Hanicanns KP, BukonanHs iHauBigyaibHUX qomaiHix 3aBaans (1/13), CPC.

KanennapHuii KOHTPOJIb: MPOBOAUTHCS IBidi Ha cemecTp (Ha 8 Ta 14 THXKHAX) 3 METOIO
MiJBUIICHHS SKOCTI HaBYaHHS CTYJEHTIB Ta MOHITOPUHTY BHMKOHaHHS Irpadiky OCBITHBOTO MpOIECY
CTYJAEHTAMH.

ATecTallisi CTYAEHTIB NPOBOJUTHCSA 3a 3HAYEHHSIM IIOTOYHOTO PEUTHUHTY CTYJEHTa Ha 4Yac
artecralii. SIKmo 3HaueHHs LBOro perTUHTry He MeHme 50% BiJ MaKCUMaJIbHO MOXIIMBOTO Ha Yac
aTecTallli, CTYIEHT BBAXXA€ThCA aTECTOBAaHWM. B I1HIIOMY BHMAaAKy B aTeCTalliiHIM B1JIOMOCTI
BUCTABIISIETbCSA «HE aTECTOBAHOY». Tako)K HE aTeCTYeThCs CTYIEHT Yy pa3l HEBUKOHAHHsS a00 HE 3aXHCTy
xoua 0 oxniei 3 yactuH PP, TepMiH nmoganHs sikoi OyB O THKHS MIPOBEJIEHHS aTecTallii, abo He Hamucas
Ha MMO3UTHBHY OIIHKY BCl, 3aIJIaHOBaH1 Ha e yac, yactuau KP.

CemecTpoBHii KOHTPOJIb: €K3aMEH.

PeiiTnHroBa cucreMa OliHIOBAaHHS pe3yJbTaTiB HaB4YaHHs cTyAeHTiB (PCO).

Pelitunr crynenra pospaxoByerbes Buxoasuu 13 100-0anbHoi mkanu ( R =100), 3 Hux 50 6anis
ckiaaae craproBa mkana ( Re=50) ta 50 GaniB - ek3ameHaiiina mkana ( Re =50).



CraproBuii peHTHHT Rc CTy/AEHTa CKJIagaeThes 3 O0almiB Rk , IO CTYJACHT OTPUMYE IMPOTSATOM
CEMECTPY 3 KOKHOTO KOHTPOJILHOTO 3aXO0AY:

- moxynbHui KoHTposb (MK, BaroBmii 6an — 24). MK npoBoautscs y Burisiai KP. KP moxe
Oytu moaisnieHa Ha nekinbka KP (wactun). MakcumanibHa KiUTbKicTh O0aitiB B cymi 3a Bci KP cknamae — 24
6amu. Kinpkicts KP, ix cTpykTypa Ta Kputepii oliHIOBaHHS 3aBJaHb JOBOAATHCS /10 CTYJICHTIB 3aBUaCHO.

- po3paxyHkoBa pobora Ta ii 3axuct (PP+3PP, Barosuii 6ai — 20). . PP moxe Oytu mojineHa Ha
neKinbka yacTuH. PP BUKOHYyeThCs cTyneHToM B mo3aayautopauit yac (10 6aniB). 3axuct PP omintoeTscs
B 10 Ganis.

- excrpec-koHTpodib (EK, BaroBumii 6anm — 6). Po6oTa Ha JEKIIMHUX Ta MPAaKTUYHUX 3aHATTAX 1
CaMOCTIHHOT poOOTH B TI03aayAUTOPHHIA Yac.

3a HecBoevacHe BUKOHaHHs PP Ta BifacyTHicTh 6€3 moBaxkHOI mpuunHHU 1pu nipoBeaeHHI MKP Ta
3axucti PP BuKiIagau mae mpaBo BUCTaBUTH HE Oinblie, HiXK 60% Big MakcHMMallbHOI KUTBKOCTI OaiiB 3a
JTaHuW BU poOOTH (3aCTOCYyBaTH Tak 3BaHl mTpadHi 6an), ane, K0 HaBYaHHS BiAOYBAa€TbCS 68 YM0OBAX
APAB0B020 peicumMy 60EHHO20 CIMAHY, TO 3aCTOCYBaHHS MITpapHUX OaliB HE 3AIMCHIOETHCS.

Cyma BaroBux 0aiiB Rx 3 KO)KHOTO KOHTPOJILHOTO 3aXOAY JOPIBHIOE pO3MIpy CTApTOBOI IIKATIU

Re=) Rx=50 . 3HauyeHHA CTapTOBOi PEHUTHHTOBOI OLIHKA RC JOBOAWUTHCS A0 CTYACHTIB Ha
OCTaHHbOMY 3aHATTI.

YMOBH J0MYCKY /0 CeMeCTPOBOr0 KOHTPOJIIO: MiHIMAIbHO MO3WTHUBHA olliHka 3a MKP (14
OaniB), 3apaxyBanHs PP 14 (6GaniB), cemecTpoBuii pedtuHr He MeHie 30 6amis.

Crynentu, ski HaOpamu mpoTsaroM cemectpy Menme 30 OaniB, 3000B’s3aHiI 10 MOYATKY
€K3aMeHallliHO1 cecii MiABUIIUTH HOro, YCYHYBIIM MOTOYHI 3a00proBaHOCTI, 10 MPHU3BEIH IO IHOTO,
1HAaKIIIe BOHM HE JIOMYCKAIOThCA J0 €K3aMeHY 3 I[i€l TUCIUIUTIHY 1 MalOTh aKaIeMiqHy 3a00proBaHICTb.

Ex3amenaniiina po6ora (Barosuii 6ai - 50) mpoBOAUTHCS BIAMOBIIHO 10 HABYATIBHOTO MJIAHY Y
BUTJISAJII CEMECTPOBOTO €K3aMEHY B TEPMiHH, BCTAHOBJICHI rpadikoM HaBYAILHOTO MPOIECY Ta B 00Cs31
HAaBYAJILHOTO MaTepialy, BH3HAY€HOMY po0Oodor0 mporpamoro aucuuiviing. dopma mnpoBeaeHHS
CEeMECTPOBOTO KOHTPOIO — KOMOIHOBaHa, 3MICT 1 CTPYKTypa €K3aMeHaliiHUX OuIeTiB (KOHTPOIBHUX
3aB/IaHb) Ta KpUTEpil OLIHIOBAHHS BU3HAYAIOTHCS piiieHHsIM kadeapu. Ha koHcynbTalii JOBOASATHCS 110
BiZIOMa CTY/ICHTIB MpaBHJIa MPOBEJICHHS €K3aMEHY, KPUTEpii OI[iHIOBAaHHS, CTAPTOBI PEHTHUHTH, a TaKOXK
3a3HAYa€THCS, XTO HE JOMYIIEHUH 10 eK3aMeHy 1 3 kol mpuuuHu. Ha ex3aMeHi CTYAEHTH BHUKOHYIOTh
MMCBMOBY KOHTPOJIbHY pOOOTY.

Jlnst 611bIn 06'€eKTUBHOT OIIIHKHM PIBHS MIATOTOBKU CTYAEHTA €K3aMEHATOPOBI HAJIA€ThCS MPABO
3aJaBaTh JOAATKOBI MUTAHHS B MEXaX HABYAILHOI TPOTPaMH.

[Ticns ouiHIOBaHHS BiAMOBIAEH CTyeHTa HA €K3aMeHi (BUKOHAHHS €K3aMEHallIifHOT KOHTPOJIbHOT
poOoTH Ta BIAMOBIJEH Ha AOJATKOBI MUTAHHS) BUKJIAJad MipaxoBye cyMy Re 0aiiB 3 eK3aMeHalliHOT
pOOOTH CTyJEHTA.

PeiftuHr Re BBaXKaeThCs MO3UTUBHUM, SIKIIO CTYACHT oTpumMaB He MeHIe 0,6 *Re = 0,6*50 = 30
6amiB. SIKIIO CTYAEHT OoTpuMaB OIiHKY MeHIny 30 GaiiB, TO ek3aMmeHalliiiHa poboTa ouiHteTbes B 0
Oauis.

Tabmu1s BiAMOBIIHOCTI PEUTHHIOBUX 0alliB OI[iHKaM 32 YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinvxicmo b6anie Ouinka
100-95 BigmingaO
94-85 Hyxe nobpe
84-75 Ho0pe
74-65 3a10B1JILHO
64-60 JoctaTHbo
Menme 60 HesanoBiibHO
He BukoHaH1 YMOBH JIONYCKY He nonynieno

Mpoueaypa OCKap>KeHHA pe3y/IbTaTiB KOHTPOJIbHUX 3aX0A4iB

CTyaeHTM MaloTb MPaBoO | MOMAMBICTL NIAHATM 6yAb-AKE MUTAHHA, AKE CTOCYETbCA MpoLeaypu
KOHTPOJ/IbHMX 3aXO/iB Ta O4YiKyBaTH, WO BOHO ByAe PO3rAsHYTO 3rigHO i3 Hanepes BU3HAYEHMMM MpoLeaypamm
(maeTanbHiwe: https://osvita.kpi.ua/2020 7-170, https://document.kpi.ua/files/2020 7-170.pdf).

CTyAeHTM MatoTb MPaBO OCKaPMKUTU Pesy/ibTaTh KOHTPOJIbHUX 3ax0A4iB, ane 060B’A3KOBO apryMeHTOBaHo,
MOSACHMBLLM 3 AKMM KPUTEPIEM HE MOroAXKYyHThCA BiAMNOBIAHO A0 OLiHOYHOro AncTa Ta/abo 3ayBaXeHb.



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

Hopmu eTUYHOI NoBeAiHKM CTYAEHTIB i NpaLiBHUKIB BU3HAYeHI ¥ po3aini 2 KogeKkcy yecTi HauioHanbHoOro
TEXHIYHOro yHiBepcuteTy YKpaiHu «KWUIBCbKMIA MOAITEXHIYHUIA iHCTUTYT imeHi Iropa CikopcbKoro» (aeTanbHile:
https:// kpi.ua/code).

9. AopatkoBa iHpopmauia 3 gucumnniiHm (OCcBITHLOro KOMMNOHEHTA)
1. Jlucmanyitine nHag4auHs.

B ymoBax AMCTaHLUIAHOrO peXMmy OpraHisauina OCBITHbOro npouecy 3A4iIMCHIOETbCS 3 BUKOPUCTAHHAM
TEXHONOTIA AWUCTAHLIMHOTO HaBYaHHA: cucTema ENeKTPOHHMI Kamnyc, pecypcu nnaTtdopmu AMCTAHUiAHOrO
HaB4YaHHA «CikopcbKuiny, cepsic «Google Classroom». [na 6inbl ePpeKTUBHOI KOMYHIKaLii 3 MeTO PO3yMiHHA
CTPYKTYPU HABYANbHOI ANCUMNNIHM | 3aCBOEHHA MaTepiany BUKOPUCTOBYIOTbCA CEPBiCM ANA OpraHisaLii OHAalH-
KoHdepeHLiit Ta Bigeo3s’a3Ky (Hanpuknaa, «Zoomy, «Skype», «Google Meet»), enekTpoHHa NoLITa, MeceHaKepu
(Viber, WhatsApp, Telegram, google fOKyMeHTH).

2. Has4yaHHA 8 yMOBAX MPABOBO20 PEHCUMY BOEHHO20 CMAHY:
— nepepbayae nNpoBeAEHHA YCiX BWUAIB  3aHATb  AMUCTAHLIAHO (3 BMKOPUCTAHHAM  CUMHXPOHHOI  abo
aCUHXPOHHOT MoAeni OCBITHbOI B3aemogii), y BiANOBiAHOCTI A0 PernameHTy opraHisauii OCBiTHbOro npouecy
B OUCTaHLINHOMY perunmi Ta NMonoxKeHHs Npo gucTaHuiinHe HaByaHHA B KMl im. Iropsa CikopcbKoro;
— KiHUEBI TePMiHM BUKOHaHHA iHAMBIAYaIbHUX 3aBAaHb i 3aBAaHb CaMOCTIMHOT pob0OTM NepeHOCATLCA Ha KiHelb
cemecTpy (3 060B’A3KOBMM BUKOHaHHAM i 3aX1CTOM);
— Y PEUATUHIOBY CUCTEMY OLLiHIOBAHHA BHOCATLCA 3MiHM CTOCOBHO HapaxyBaHHA wWTpadHMx H6anis 3a HeCBOeYacHe
BMKOHaHHSA 3aBAaHb: WTpadHi 6anm He HapaxoBYHOTbCA.

3.  [nsa cTyAeHTiB iCHYE MOXAMBICTb 3apaxyBaHHsA (y BUrnaai goaaTkoBux 6anis Ao perTunry ao 10
6aniB) cepTUdikaTiB NPOXOAMKEHHA ANCTAHLIMHMX UM OHNAMH KYPCiB 32 TEMATUKOK AUCLUMIHMN.

Po0ouy nporpamy HaB4YaIbHOI AUCHUILIIHM (cHIa0YyC):

CkianeHo

CTapwum BUKAadadem Kadegpm matemaTnyHoi ¢isMkun Ta gudepeHuianoHux pisHaHb PMP Kozak
BaneHmuHoro IsaHi8HOO

aoueHTom Kadegpu matemaTnyHoi ¢isMku Ta gudepeHuianbHnx pisHaHb PME Mlosaposoro OneHoro
AHOpiigHo0

YxBajeHo kadenporo MateMatu4yHoi (Pi3uku Ta audepenianbHux piBHIHE PMO (mportokon Ne 8 Bifg
23.05.2024p.)

IMoromxkeno Metonuunotro komiciero IATE (mpotokon Ne 10 Bix 25.06.2024p.)


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

