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aHaJlisyBaTH Ta MO/IeJII0BaTU Pi3HOMAHITHI MpollecH i3 3aCTOCyBaHHSAM, Y pa3i He06XiAHOCTI,
iHbopMaIiliHO KOMYHiKaIliHHUX TEXHOJIOTiH.

MeTa Ta miJIi AMCHUIUIIHA

TeopeTHUYHO i IPAaKTUYHO NiArOTYBATH CTYAEHTIB 100 3aCBOEHHA CY4YaCHUX MaTeMaTUYHUX METO/IB,
SKi HaJIal0Th MOXJIMBICTh pO3B’I3yBaTH NPAKTHUYHI 3aa4i, MOB’sA3aHi 3 BUPIllIeHHSM CKJIaJHUX
crelnia/isoBaHUX 3a/4a4 Ta NPAaKTUYHUX MPo6JieM XIMiYHUX TEXHOJIOTIH Ta iHXKeHepii.

dopmar 3aHATH

Jleknii, npaKTHU4YHi 3aHATTS, KOHCYJbTallil. [HAUBiIya/sibHe po3paxyHKoBe 3aBJaHHs. [liAcyMKOBHI
KOHTPOJIb - EK3aMeH.

KoMneTreHTHOCTI

K01 - 3paTHicTb 10 abCTPaKTHOTO MUCJIEHHS, aHaJli3y Ta CUHTe3Y.

Pe3lebTa'm HaBYaHHA

[IPO1 - 3HaTu MaTeMaTHKYy, Qi3UKY i XiMil0 Ha piBHI, HEOOXiAHOMY A1 IOCATHEHHS pe3yJbTaTiB
OCBITHBOI IpOrpamMu

06cAr AMCHUIIIHA

3aranbHui o6car gucrumiainu 120 rog. (4 kpeauta ECTS): nekuii - 16 roa., npakTU4Hi 3aHATTSA - 32 rof,
caMmocTiiiHa po6oTa - 72 rog.

IlepeayMoBM BUBYEHHA AUCLHMILIIHU (MpepPeKBi3UTH)

[lepelyMOBO10 BUBUEHHS JUCLUILJIIHA € 3HAHHS | KOMNIETEHTHOCTI, HAOYTi CTyAeHTaMu y
3araJlbHOOCBITHIX HaBYa/IbHUX 3aKJ/aZax Ipy BUBYEHHI a/re6pu Ta reoMeTpii .

0co06JIMBOCTI AUCHUIJIIHU, METOAH TAa TEXHOJIOTiI HaBYaHHA

YBech KypcC 0/1aHO 3 BUKOPUCTAHHSIM CUCTEMHOIO MiZIX04y 3a/J1s1 pOpMyBaHHS CUCTEMHHUX 3HAHBD,
LiJiCHUX ySIBJIEHD PO AUCLHUIIIHY, QOPMyBaHHS HABUYOK CUHTE3Y, IOPiBHSAHHS i y3arajbHeHHs
iHpopMarii.

Jlekuii

[lepen6ayatoTb pO3KPHUTTS y CJI0BECHIN popMi CyTHOCTI sIBUIL, HAYKOBUX MOHATH, IPOLECIB, SKi
3HAXO/AThCS MK CO6010 y JIOTIYHOMY 3B's13KYy i 06'€/{HaHI 3araJbHOI0 TEMOIO 3 HAroJI0COM Ha iX
BaXKJINBOCTI i BUKOPUCTAHHSA y MalOyTHIN crienjiasibHOCTi. CynpOBO/KYIOTHCSI BUKOPUCTAaHHAM
MyJIbTUMeZiiHOr0 06/1aHaHHs /11 HAZJaHHS HA0YHOCTI I/II0CTPaTUBHUM MaTepiajaM, IeMOHCTpaLli€l0
XiMIYHHUX Z0CiJiB 3 MeTO GOpMyBaHHS Mi3HABaJbHUX IHTEpeCiB CTYyZEHTIB, a TAK0XX aKTUBHUX
MeTO/iB HaBYaHHS, TAKUX SIK CKJIaIaHHS NPO6JEeMHUX CUTYaLlii.

[IpakTHU4HI 3aHATTA

[IpusHaueHi A1 opraHizanil npakTUYHOI HaBYaIbHOI pOGOTH 32 BU3HAYEHOIO Ta llepe16avyaloTh
3aKpillJIeHHs TEOPETUYHOTO JIEKI[iIHHOr0 MaTepiaay. BUKOpUCTOBYIOTh 3 MeTOI0 3B'sI3Ky Teopii 3
NPAaKTHUKOIO, 030POEHHS CTYleHTIB MaTeMaTUYHMMU MeTOJaMHU JOC/Ti/pKeHHs, OpMyBaHHS HABUYOK
BUKODPUCTAHHSI OCHOBHUX MeTO/iB PO3B’I3aHHA TUIIOBUX MaTeMaTUYHUX 3a/a4; GOpMyBaHHSA BMiHHA
crocTepiraty, HOSICHIOBATH 1 MPOrHO3yBaTH SIBULIA, 06p006/IATH pe3yabTaTH JOCTiAIB i po6uTH
BUCHOBKH.

CamocrTiliHa po6oTa

[lepen6ayae caMocCTiliHe BUBYEHHSI OKPEMUX TEM KypCy 3 HACTYIIHUM iX aHa/1i30M 3 MeTOI0 HaBYaHHA
CaMOCTiIMHO MUCJUTH, NPAKTUYHO aHaJi3yBaTH Ta BUKOPUCTOBYBAaTH OIAaHOBaHWM MaTepiaJl.
[IpakTU4Hi MeTOA M HaBYaHHA COPSMOBaHI Ha JOCATHEHHS 3aBepIIaJbHOr0 eTamy NpoLecy Ni3HaHHSA.
BoHu cnpustoTh GOpMyBaHHIO YMiHb i HABUYOK, JIOTIYHOMY 3aBeplLIeHHIO JIJaHKH Ni3HaBaJbHOTO
MpOLIeCY CTOCOBHO KOHKPETHOTI'0 PO3/iy, TEMHU.
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[Iporpama HaB4YaJIbHOI AUCLHUILIIHU

TeMM JIeKIiHHUX 3aHATH

Tema 1. HeBu3HaueHu iHTErpasl

[TousaTTs nepBicHOi PpyHKIII Ta HeBU3HAa4YeHOrOo iHTerpasa. OCHOBHI BJIaCTUBOCTI HEBU3HAYEHOT'0
inTerpaJsia. Tabiuiist OCHOBHHX iHTerpasiB. HalinpocTimi npuiiomu iHTerpyBanHsi. Metoau
iHTerpyBaHHs. [HTerpaau Bij Aesdkux QyHKIIH, 1110 MalOTh KBaJ[paTHUM TPUYJIEH.

Tema 2. BusHaueHu! iHTerpaJs i horo 3acTocyBaHHs.

BuszHauenuii inTerpaJs. Kiacu iHTerpoBHUX GyHKIiN. BjacTUBOCTI BU3HaYeHOTO iHTerpaJa. Interpan 3i
3MiHHOI BepxHbO10 Mexer. Dopmysia HeroToHa-J/leii6HilA. [HTerpyBaHHsI YacCTUHAMM i 3aMiHa 3MiHHOI y
BH3HaYeHOMY iHTerpaJi. [HTerpyBaHHs NapHUX i HeMapHUX QYHKIH 32 CHMETPUYHUM ITPOMIKKOM.
064yuc/eHHs oL IIocKuX ¢iryp. Jlopxkuua ayru. O6’eM Tiz1 o6epTaHHS.

Tema 3. Jlinitini sudepeHianbHi piBHAHHS.

JudepeHianbHi piBHAHHSA: OCHOBHI 03HaYeHHs1. [JudepeHIiiasibHi piBHAHHS MEePIIOro NOPAAKY.
[HTerpoBHi TUNM JUdepeHIliabHUX PiBHAHb NEPLIOTO NOPAJKY: 3 NOAITbHUMU 3MiHHUMH, JiHIAHI.
3araJibHa Teopis JiHiAHUX fUudepeHliasbHUX piBHsAHD. JIiHiIMHI ogHOpPigHI AudepeHLia/bH] piBHAHHA
(JIOAP). Bnactusocti po3s’si3kiB JIO/P. JliniiiHa 3an1exHicTb pyHKUil. BusHauHuk BpoHcbkoro.
®yHaaMeHTanbHa cucteMa po3B’sa3kiB JIO/IP. TeopeMa npo cTpykTypy 3araiabHoro po3s'sa3ky JIO/IP.
JIOJIP 3i cranumu koedinienTamu. TeopeMa npo CTpyKTypy 3aranbHoro po3s'sasky JIHAP. JIHAP apyroro
MoPs/IKY 3i cTaIMMU KoedilliEHTaMH i crielliaJIbHO MPaBO0 YaCTHHOI. MeTo Bapiallii JoBiIbHUX
CTaJIUX.

Tema 4. Pagu

[ToHATTSA YKCJI0BOTO PsAAY, Horo BjaacTUBOCTI. HeobxizHa o3Haka 36ixkHOCTI. JlocTaTHI 03HAaKH 361KHOCTI
YHUCJOBUX PAAIB i3 10JaTHMMU YJIeHaMU: 03HAKU NOPiBHAHHS, 03HakKa /|'AnamMbepa, pafgukanbHa i
inTerpasibHa o3Haku Koiui. YucioBi pau 3 0BiIbHUMH 4eHaMU. YMOBHA i abcoJil0THA 3613KHICTb.
O3Haka Jlei6Hiys. PyHkuioHa bHi psgu. 06aacTb 36ixHOCTI. PiBHOMIpHA i paBusibHa 361KHICTD
byHKLioHaNnbHUX pafiB. BjacTuBocTi piBHOMIpHO 36ixHUX psafiB. CTeneHesi psau. Teopema AGeust.
PapiyciiHTepBas 36i>kHOCTi cTeneHeBUX pAAiB. Paau Teitsiopa i MaksiopeHa. Paau MakiopeHa aeskux
esieMeHTapHUX QyHKIiN. HabmxxeHi 06uMcaeHHs iHTerpasiB, iHTerpyBaHHs AudepeHialbHUX PiBHIHb
3a lONIOMOT 00 PAAIB.

Temu NPAKTUYHHUX 3aHATH

Tema 1. HeBu3HaueHu iHTErpas
Ta6aung iHTerpasis. HalinpocTii npuitoMu iHTerpyBaHHs. IHBapiaHTHICTb GOpMyJ1 iHTErpyBaHHS.
[HTerpyBaHHA YacTMHaMHU. [HTerpanu Bij feakux QyHKLiH, 110 MalOTb KBaJpaTHUH TPUUJIEH.

Tema 2. BusHayeHuii iHTerpaJ i Koro 3acToCyBaHHS.
®opmyna HeioToHa-JlelbHils. [HTerpyBaHHs YacTUHAMU i 3aMiHa 3MiHHOI y BU3HAY€HOMY iHTerpaJi.
O6uucseHHs monl maockux ¢iryp. 064rcieHHs JOBXKUHU AyTrd KpuBoi. 06’eM Tisl 06epTaHHS.

Tema 3. Jliniiini gudepennianbHi piBHIHHSA.

JAudepeHnianbHi piBHAHHS NepIIOro NOPSAAKY: 3 HOAIIbHUMU 3MiHHUMY, JNiHiNMHI. JliHilHI ogHOpiAHI
nudepenuinni pisusaHHA (JIOAP) 3i cranumu koedinientamu. JliHilHI HeogHOpiAHI fudepeHiNH]
piBHssHHA (JIH/JP) apyroro nopsky 3i crasiumu koedinieHTaMH i crierjjaJibHOI0 MPaBO0 YaCTUHO.

TeMma 4. Paau

JocsimkeHHs 361>KHOCTI YMC/IOBUX PSAJIiB 3 BUKOPUCTAHHSAM Heo6XiJHOI 03HAaKH 36iKHOCTI. /locTaTHi
03HaKHU 3012KHOCTI psAAiB i3 A0AATHUMU YieHaMU. YUC/I0Bi psiiv 3 JOBUILHUMU YJleHaMU. YMOBHa i
abcoJsitoTHA 361HicTh. O3Haka Jlei6Hing. CTeneHeBi psaau. Pazgiyc, iHTepBaJ, 06/1acTb 361KHOCTI.
PosknaganHa ¢yHkKIil B pas Telsopa, MakiopeHa. 3acTOCyBaHHS 10 HAaOJIMKEHUX 004YHC/IeHb
iHTerpaJiiB, iHTerpyBaHHs JudepeHI[iaIbHUX PiBHAHB.
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TeMu 1a60paTOpPHUX POGIT

JlabopaTopHi po60TH B paMKax AUCLUIIIHU He epe/joadyeHi.

CamocriiiHa po60Ta

CamocrTiliHa po60Ta 3a JUCHUILIIHOIO BKJIIOYA€E ONPallbOBYBAaHHS JIEKIiHHOTO MaTepiaJy, MiATOTOBKY /10
MPaKTUYHUX 3aHATH, CAMOCTiiHE BUBYEHHS Te€M Ta IUTAaHb, SIKi He BUK/IaJal0ThC Ha JIEKLIIHHUX
3aHSATTSX, a TAKOXK BUKOHAHHSI PO3paxyHKOBOro 3aBAaHHs 3a TeMow «['panuni. HemepepBHicTh QyHKII.
TexHika AudepeH1itOBaHHSA» 3TiZIHO 3 iHAUBIyaJbHUM BapiaHTOM /IJisl KOXKHOTO CTyZleHTa. Pe3yabTaTu
po3paxyHKiB 0GOPMJIIOITHCS Y MUCbMOBUH 3BiT.

JliTepaTypa Ta HaBYaJIbHiI MaTepian

OcHoBHa JiiTepaTtypa:

1. Bumia matemaruka. [IpaktukyM. HaBuanbuuit nocionuk / 0.10. [JroxxeHkoBa, M.€. ly ki, [.B.
Ctrenaxno. - K.: HTYY «KIII im. Irops Cikopcekoro», 2021. -409 c.
https://ela.kpi.ua/bitstream /123456789 /47504 /1 /Vyshcha%20matematyka Praktykum.pdf

2. Buua matemartuka: Teopist i npakTHka [D/1eKTPOHHBIN pecypc] : eIeKTPOHHUHN MeJinHuN
iHTepakKTUBHUM HaBY. NOCiOHUK : y 2 4. / 10. JI. l'eBopksH, H. O. YikiHa, 1. B. AHTOHOBA ; fiap. H. O. YikiHa ;
HTY “XIII". - Y. 1: Teopis rpanunp. ludepeHiniaibHe Ta iHTerpajabHe YucjaeHHs QYHKIIT ogHi€T 3MiHHOI.
- XapkiB : [lpykapus Magapug, 2016. - 1 an. ont. guck (DVD-ROM)
http://repository.kpi.kharkov.ua/handle/KhPI-Press /37954

3. Buma matemaTuka: Teopis i npakTuka [3JIeEKTPOHHBIN pecypc]| : e1IeKTPOHHUM MeinHUI
iHTepaKTUBHUH HaBY. NOCiOHUK : y 2 4. / 10. JI. ('eBopksH, H. O. YikiHa, 1. B. AHTOHOBA ; fiap. H. O. YikiHa ;
HTY “XII". - Y. 2 : ®yHkuii gekinbkox 3MiHHUX. [JJudepeHuianbHi piBHAHHS. Pagu. KpaTHi iHTerpanu. -
XapkiB : [pykapHst Magpug, 2018. - 1 3. onT. guck (DVD-ROM).
http://repository.kpi.kharkov.ua/handle/KhPI-Press /37953

4. lHTerpasibHe YUCAEHHS: HaBY. nocib. / 3agepeii I1. B, Jlaroza O. A., Hectrepenko O. b., XapuToHoBa M.
0. Kuis: KHYT/, 2021. -216c

https://er.knutd.edu.ua/bitstream/123456789/19923 /1 /Integral NP 2021.pdf

5. MaTtemaTuuHuii aHani3 [Tekcr] : HaBY. moci6HUK : y 9 Mmoayasax / HTY “XIII". - Moayab 9 : Paau / H. M.
fAcHunpka [Ta iH.]. - 2-re BUA., nepepod. i gom. - Xapkis : HTY “XII1”, 2014. - 162 ¢
http://repository.kpi.kharkov.ua/handle/KhPI-Press /52433

6. HeBu3HaueHWH Ta BU3HAUYeHUU iHTerpas: HaB4aJbHO-MeTOJUYHUH NOCIGHUK 3 KypCy BULIO]
MaTeMaTUKHU AJs1 CTY/. Ta BUKJIajauiB ycix cren. / [lepumnna 0.1, [Ipimenko O.I1., Yepemcbka H.B,,
Yepnorop T.T. - Xapki: HTY «XIlI», 2022. - 188c. http://web.kpi.kharkov.ua/vm /wp-
content/uploads/sites/22/2022/11/posibnyk neviz-viz-integrali.pdf

7.loaBiHMM Ta NOTpPiliHUM iHTerpasu : HaBY. noci6. / [lepmuHa 0.1, [Ipimenko O.I1., Yepemcrka H.B,,
Yepuorop T.T. - XapkiB : BupaBuunutso «/lpykapua Maapupa», 2022. - 106
http://web.kpi.kharkov.ua/vm/wp-content/uploads/sites/22 /2022 /11 /posibnyk podv-potr-

integrali.pdf

JlonomixkHa s1iTepaTypa

8. ludepeHuianbHi piBHSHHS Ta IX 3aCTOCYBaHHA : HaBY.-MeTo/. oci6. / [Ipimenko O.I1., YepHorop T.T. -
XapkiB : HTY «XIlI», 2017. - 88 c. http://web.kpi.kharkov.ua/vim /wp-
content/uploads/sites/22/2019/02 /posibnyk dif rivnyannya.pdf

9. MeToauYHI peKOMeH/allil 0 MPOBeAeHHS NPAaKTUYHUX 3aHATh 32 TeMOK «HeBH3HaueHHUH iHTerpas»
JUIS1 BUKJIaIaviB Ta CTYAEHTIB ycix cnenianbHocTel / ykaaa. H.B YepeMmcobka, T.T. YepHorop. - XapkiB.:
HTY «XIlI», 2018. - 71 c http://web.kpi.kharkov.ua/vm /wp-

content/uploads/sites/22/2019/02 /metodychka-nepr-ynt.pdf

10. MeToau4Hi pekoMeHAallil A0 IPOBe/eHHS MPAKTUYHUX 3aHATH 3a TeMOI0 «Bu3HaueHUH iHTerpas Ta
HOro 3aCTOCyBaHHSA» J1s1 CTYAEHTiB ycix cnenianbHocTel / ykiag, LI llexmictpo, H.B YepeMmchbka, T.T.
Yepuorop. — XapkiB: HTY «XIlI», 2018. - 70 c http://web.kpi.kharkov.ua/vm /wp-
content/uploads/sites/22/2019/02 /Metodychka-opred-yntegr.pdf

11. MeToAu4HI BKa3iBKU Ta BapiaHTH TUIIOBO-PO3PaxyHKOBUX PO6IT 3 BULI[O] MaTeMaTUKU. Psau /
Ykuag.: I.B. Kypasceka, .M. Konacs, I.'M. Kynuk, H.B.PeBa, H.B. Ctenanenko - K:HTYY«KIII», 2013. - c.

B Y2 i HarnionaAsuuit Texuianuit ynisepeurer
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(https://ela.kpi.ua/bitstream/123456789/27851/1/MV_TRR Riady.pdf )

12. Buma maTeMaTuka: YucaoBi Ta pyHKIioHaMbHi psaau: [IpakTukyM [EJleKTpOHHUM pecypc]: HaBY.
noci6. A crya. TexH. cnerianbHocTe#t / KIII iM. Irops Cikopcbkoro; ykiaaz.: M.B. CaBuyk. — EsiekTpoHHI
TekcToBi AaHi (1 ¢ain: 725 Kbaiit). - Kuis: KIII im. Irops Cikopcbkoro, 2021. - 46 c.
https://ela.kpi.ua/bitstream/123456789/41853/1/VyshchMat Chyslovi-ta-funktsionalni-

riady Praktykum.pdf

CucremMma oOLiHIOBAaHHA

KpuTepii onjiHIOBaHHA YCHIIIHOCTi CTyAeHTa IIIkas1a oLiHIOBaHHA

Ta po3nozAia 6asis Cyma HanioHanbHaoI[iHKa ECTS
100% niicyMKOBOI OLIiHKHM CKJIaAal0ThCA 3 6aiB
pe3yJIbTaTiB OL[iHIOBaHHA y BUTJIsAAl ek3aMeny (20%) 90-100  BigmiHHO A
Ta NOTOYHOrO oniHBaHHA (80%). 82-89 Jobpe B
Ek3aMeH: nucbMoBe 3aBJaHHs (1 3anvMTaHHsA 3 Teopii  75-81 Jo6pe C
+ pO3B’sI3aHHSA TPbOX 33/1a4) TA YCHA JI0NOBi/Ib. 64-74 3a/l0BIJIBHO D
[ToTouHe oniHIOBaHHSA: 3 KOHTPOJIbHI po60TH, 2 60-63 3a/l0BIJILHO E
caMocCTiiHi po60TH Ta po3paxyHKOBe 3aBAaHHA . 35-59 He3azoBinbHO FX
(noTpi6bHe fonaTKoOBE
BUBYEHHS)
1-34 HezagoBisibHO F
(moTpi6He MOBTOpHE
BUBYEHHS)

HopMu akaaeMiyHOI eTHKHM i IOJIITUKA KypCy

CTyleHT NOBUHEH J0TpUMyBaTUCA «KoJleKcy eTUKHU akaieMiYHUX B3a€EMOBITHOCHH Ta 106pOYeCHOCTI
HTY «XIIl»: BUABAATH AUCUUILIIHOBAHICTh, BUXOBAHICTh, J0OPO3UUYIUBICTD, YECHICTD, BiANOBIAANbHICTD.
KoHuikTHI cuTyanii NOBUHHI BiIKPUTO 06roBOPIOBAaTHCS B HABYaJbHUX IPyIax 3 BUKJIaJaueM, a Ipy
HEMOJIMBOCTI BUpilIeHHs KOHQJIIKTY - JOBOAUTHCA [0 BifoMa criBpobiTHUKIB JUPEKLi] IHCTUTYTY.
HopMaTrBHO-IpaBoBe 3a6e3MeyeHHsI BIPOBa/XKeHHs NIPUHLUINIB akajeMiuHoi fo6podecHocTi HTY
«XIII» po3mimeHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/
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https://ela.kpi.ua/bitstream/123456789/27851/1/MV_TRR_Riady.pdf
https://ela.kpi.ua/bitstream/123456789/41853/1/VyshchMat_Chyslovi-ta-funktsionalni-riady_Praktykum.pdf
https://ela.kpi.ua/bitstream/123456789/41853/1/VyshchMat_Chyslovi-ta-funktsionalni-riady_Praktykum.pdf
http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/

