XMEJIbHUIbKU HALIIOHAJIbHUI1 YHIBEPCUTET

POBOYA ITIPOI'PAMA HABYAJIBHOI IUCLIMII

Mamemamuunuii ananis

Iany3s 3nane 12 — Indopmaniiiai TexHomorii

Cneuiansnicms 121 — IHXeHepis mporpaMHOTO 3a0e3MeyeHHs

Pisens sunqoi oceimu — Ilepumii  GaxanaBpchKuii

Ocsimnvo-npogheciiina npozpama — IHxxeHepis mporpaMHoro 3abe3nedeHHs
06caz oucyunninu — 7 xpemuris EKTC, ughp oucyunninu — 0311.02
Cmamyc ducyunninu: 0608’ 13k0Ba, Moea naguannsa AHriniiiceka, yKpaiHCbKa
Daxynomem — InpopMaLiHUX TEXHONMOTIH

Kageopa — sunjoi mamemamuxu ma komn’1omepHux 3aCocyeanb
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Po6Goua nporpama ckJiafieHa Ha ocHOBi CTaHIapTy BHIOI OCBiTH, OCBiTHBOT IIPOTrpaMH MiATOTOBKH
6axanaspiB 2023 poxy Ta HaWHOFO IUTaHY.
INporpama ckianeHa ) A.O. Pamcbkui

CxBayieHa Ha 3acifganni kadhedpn  BuUILOT MaTeMaTHKHU Ta KOMIT'FOTEPHHMX 3aCTOCYBaHb
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Po6oua mporpama po3rIsHyTa Ta cxpaeHa BueHoio panoto da 4Ty iHpopMaLifHIX TEXHONIOTii
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MATEMATHUYHUHA AHAJII3

Tun pucounIinu O060B’sA3K0Ba

PiBenb BHIIIOI OCBiTH [Teprmii (OakanaBpChKuil)
Moga BUKJIaZaHHA AHTrITiChKa, YKpaiHChbKa
Cemectp 2

O6csar kpeautiB EKTC 7

®opmu 3100yTTH OCBiTH JlenHa

Pe3ynbraTtu HaBuanHA. CTyJIEHT, SKHd YCITIITHO 3aBEPIIUB BUBYCHHS JUCIUILTIHU, Ma€: aHATII3yBaTH,
LUJIECIIPSMOBAHO IIYKATH 1 BUOMPATH HEOOX1IHI JIsl BUpIIICHHsI MpodeciiHUX 3aBIaHb 1H(QOpMaIliiHO-
JIOBITHUKOBI pecypcH 1 3HAHHSA 3 YpaxyBaHHSM CYYacHUX JOCSITHEHb HAayKH 1 TEXHIKW; 3HATH 1
3aCTOCOBYBATH BIAMOBIAHI MaTEeMaTH4HI MOHATTS, METOJM JOMEHHOTO, CHCTEMHOTO0 1 00 €KTHO-
OpPIEHTOBAHOTO  aHANi3y Ta MaTEeMaTHYHOTO MOJICTIOBAHHS JUIS  PO3POOKH  MPOTPAMHOTO
3a0e3neueHHs; BMIIO GuUKOpuUcmosyéamu amapar MaTeMaTHYHOTO aHaji3y [uis CTBOPEHHS Ta
TOCTIDKCHHST MOJENeN MPAaKTHYHUX 337a4; 6U3HAUamu EKCTpeMallbHi, TPAaHUYHI Ta aCUMITOTHYHI
BJIACTUBOCTI CTBOPEHUX MOJIENICH; YMITH GUKOHY8amu MaTEeMaTU4HI omeparlii HaJ JOCIiKyBaHUMH
00’exTamu; xapakmepuzysamu 1 KiacuikyBaTH JOCIIIHKyBaHI 00’ €KTH 3 TOYKH 30py MaTeMaTHYHOTO
aHanizy; Oyoyeamu MaTeMaTH4HI MOZENi JOCIIKYBaHMX 3a/ad;, 6éMimu BUKOPHCTOBYBaTH amapar
MaTeMaTUYHOTO aHami3y Ais ¢opmaiizamii 1 MOAETIOBAHHS MPEIMETHOI 00JacTi; UKOpUCmO8y8amu
nudepeHLianbHuil Ta 1HTerpaJIbHUN amapar MaTeMaTUYHOTO aHali3y JUIsl BUPAKEHHS KUIBKICHHX Ta
SKICHUX B1JIHOIIICHb MOJICJICH JOCTIKyBaHUX 00’ €KTIB.

3MmicT HaBYaabHOI JUcHMIUIIHU. MHoXuHU 1 (yHkuii. Yucnosi nocnigoBHocti. Enementu Teopii
rpanub. udepennianpae yncnenas GpyHkii onHiel 3MinHOi. JJocmimkeHns QyHKIii Ta moOymosa ix
rpadikiB. OcHOBHI mOHATTS (yHKIIT Oararbox 3MmiHHHX. JludepenuiiioBaHicTh (yHKIT Oararbox
3MiHHUX. EkcTpemMym ¢yHKuii 6ararbox 3MiHHUX. [HTerpansHe yncneHHs. JudepeHnianbHi piBHIHHS
Ta IX cucTteMu. Paim ta 1X 3acTOCyBaHHS.

Ilpepexeizumu — Jlinilina anre6pa i aHAJIITHYHA TEOMETPIs
Kopexkeizumu — ®izuka, Metoau ontumizaitii, AITOPUTMH Ta CTPYKTYPH JIaHKUX, Teopist AMOBIpHOCTEH
Ta MaTeMaTH4YHa CTATUCTHKA

3an1aHoBaHA HABYAJIBbHA TisVIBHICTB: JICKIT — 36 TOI., MPAaKTU4HI 3aHATTS - 54 TOMd., CAaMOCTIiHA
po6ota — 120 rog., pazom — 210 roz.

®opmu (MeTOAHM) HABYAHHS: JIEKII] (3 BUKOPUCTAHHSIM METO/IIB TPOOIIEMHOI0 HaBYaHHSI, B13yai3arii
Ta 1H(OpMALIMHUX TEXHOJOTINH); MpakTU4YHI POOOTH (3 BUKOPHCTAHHSAM HAOYHUX 3aco0iB Ta
1H(pOpMaLIfHUX TEXHOJOT1H, UTIOCTPYBAaHHS HaBYAJILHOTO Marepiayly, IEMOHCTPYBAHHS NMPAKTUYHUX
MPUIIOMiB BUKOHAHHS 3aB/IaHb), CAMOCTiifHA poOoTa (1HIUBIyaabHI JOMAIHI 3aBJaHHS).

®opMH OLIiHIOBAHHS Pe3yJIbTATIiB HABYAHHS: YCHE ONUTYBAaHHA, CAMOCTIHHI Ta KOHTPOJIbHI pOOOTH.
®opma ceMecTPOBOro0 KOHTPOJIIO: ICIIHT.
HaguanbHi pecypen:

1. bakyn B. B. Maremarnunuii anams : miapyyHuk y 3-x 4. / B. B. bakyn. — Y. 3. Yucnosi i
¢yHKUioHaNBHI psAau. IHTerpanu, 3anexHi i mapamerpa. — Kuis : KIII im. Iropst Cikopcebkoro, 2021. —
435 c.

2. Pymuuupkuii B.b., Pamcekuit A.O., [lixtapyxk M.M. Buma wmaremaruka: HaB4. NOCIOHUK /
B.b.Pynuunpkuii, A.O.Pamcbkuii, M.M.JlixTsipyk — Xmenbaunbkuii : XHY, 2017. — 438 c.

3. Anton, H., Bivens, 1. C., Davis, S. (2021). Calculus, Wiley. — 1152 p

4. Buma wmaremarvka : METOIMYHI BKa3iBKM JO BHMBYEHHS Kypcy [UIl CTYIEHTIB 1HXKEHEpHHX
crerianbHocTel / A. O. Pamcrbkuii, H. O. Spenpka. — Xmensautpkuit : XHY, 2021. — 178 c.

5. @ixrenronsil ['M. Kypc nudepentianpHoro ta inTerpanpHoro yucieHas. —2023. — 1000+ c.(ykp.)
6. MoaynbsHe cepenoBuine s HaBdaHHs. JlocTym g0 pecypey: https://msn.khmnu.edu.ua.

7. Enextponna 6i0mioreka yHiBepcutety. JJoctym mo pecypcey: http://library.khmnu.edu.ua

Bukaagay: kanauaar Gpisuko-MaTeMaTHYHUX HAYK, TOLEHT AHApI PAMCBHKU


https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D1%85%D1%82%D0%B5%D0%BD%D0%B3%D0%BE%D0%BB%D1%8C%D1%86_%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%96%D0%B9_%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
https://nebayduzhi-math.azurewebsites.net/

3. IOSICHIOBAJIBHA 3AIINCKA
Jucnumiina «MareMaTHIHUN aHalli3» € OJHICI0 3 TUCIUILIIH 3arajbHOI IIITOTOBKH 1 IIOCiAae BaXKIIMBE
MicIle y MiAroToBIi (axiBLiB OCBITHHOTO PiBHA «0akanaBp» 3a OCBITHHO-IPOQECIIHOI0 Mporpamoro
«IHXeHepis mpOrpaMHOro 3a0e3MeYCHHS.

Ilpepexeizumu — Jliniiina anredpa i aHaJIITHYHA TEOMETPIs

Kopexkeizumu — ®i3uka, MeTtoau ontumiszaiiii, AITOPUTMHU Ta CTPYKTYPH TaHUX, Teopis HMOBIpHOCTEH
Ta MaTeMaTU4YHA CTATUCTHKA

Meta qucnumiHu — PO3BUTOK y CTYJEHTIB MaTeMaTHYHOTO MHCIICHHS; 3100y TTS HUMH TIIMOOKHUX Ta
MIIIHAX TEOPETUYHUX 3HAaHb 3 MAaTEMAaTHYHOTO aHalli3y, HEOOXiTHMX /sl BHBYECHHS CIICLiaIbHUX
JUCLUIUTIH Ta Ui MPaKTHYHOI ()aXxoBOi AiSIIBHOCTI; BUPOOUTH y CTYJACHTIB BMiHHS BUKOPHUCTOBYBAaTH
MaTeMaTH4YHiI METOM IIPU CUCTEMHOMY ITiIXO/1i A0 PO3B’s3yBaHHA 33134 MPo(eciitHOro CrpsMyBaHHSI.

Ipenmet aucuumiini. OCHOBHI METOJU Ta MOHATTSI MATEMATUYHOTO aHAII3Y.

3apnanns aucumiutinu. Chopmysamu 3araibHi Ta CIeliaibHI KOMIIETEHTHOCTI IIOAO 3JaTHOCTI JI0
abCTpakTHOTO  MHCIEHHS, aHali3y Ta CHHTE3y; 3abesneuumu: 3[aTHICTH 3aCTOCOBYBATU
dbyHIaMeHTaNbHI 1 MDKIMCUUIUIIHAPHI 3HAHHS JUIsI YCHIINIHOTO PO3B’s3aHHS 3aBlIaHb I1HXEHEpii
MIPOrPaMHOTO 3a0€3MeUeHHS; 3aTHICTh JI0 AJITOPUTMIYHOTO Ta JIOTIYHOTO MHUCIICHHSI.

BinnoBigno no Cmamndapmy euuioi océimu i3 Ta OCBITHHOI NMPOTrpaMH TUCIUILIIHA CIIPUSE
320€3MEeYCHHIO:
KomMnemeHmHuocmeli.
3K1. 3narHicTh 10 aOCTPAKTHOTO MHUCIICHHS, aHAJI3y Ta CHHTE3Y.
3K2. 3aaTHicTh 3aCTOCOBYBATH 3HAHHS Yy IPAKTUYHUX CUTYyallisIX.
@®KS8. 3pmatHicTh 3acTocoByBaTH (yHIAMEHTaIbHI 1 MUKIMCHMIUIIHAPHI 3HAHHS JJIS  YCIIIIHOTO
PO3B’sI3aHHS 3aBJIaHb 1HXXEHEepPii IporpaMHOro 3abe3neueHHs
®K14. 31aTHICTH 10 ATOPUTMIYHOTO Ta JIOTIYHOTO MHUCIICHHS.
RPOZPAMHUX pe3YTIbmamie HA6UaAHHA
[IPH1 AmnamizyBaTH, IJIECIPSIMOBAHO IIyKaTH 1 BUOMpATH HEOOXiJHI JUIs BUpIMICHHs mpodeciitHux
3aBaaHb iH(OPMaLIHHO-TOBIIHIUKOBI PECYpPCH 1 3HAHHS 3 YPaxXyBaHHIM Cy4aCHUX TOCSITHEHb HAYKH 1
TEeXHIKH.
[TPHS. 3nartu 1 3acToCOBYBaTH BiJMOBIAHI MaTeMAaTUYHI MOHSATTS, METOJU JOMEHHOTO, CHUCTEMHOTO 1
00’€KTHO-OPIEHTOBAHOIO aHaNi3y Ta MAaTEMaTUYHOTO MOJENIOBAaHHS Uil PO3POOKM MPOrpaMHOro
3a0e3neueHHs.
[IPH7 3natu 1 3acTocoByBaTH Ha MpakTUll (yHIaMEHTaJbHI KOHIEMIl, mapaJurMu 1 OCHOBHI
OPUHIUNM  (PYHKIIOHYBaHHA MOBHMX, IHCTPYMEHTAJbHUX 1 OOYHMCIIOBAIBHUX 3ac00iB 1HXKeHepil
MPOTPaMHOTO 3a0€3MEUCHHS.

Pezynomamu nasuanns. CTyIeHT, IKUIA YCIIITHO 3aBEPIIUB BUBYEHHS TUCITUTUTIHU, Ma€: aHATII3yBaTH,
LIeCIPSIMOBAHO IIYKaTH 1 BUOMpATH HEOOXIJH1 /U1 BUPIIIEHHS nMpodeciitHuX 3aBAaHb iHGOpMaliitHO-
JIOBIIHUKOB1 pPECypcH 1 3HAHHS 3 YpaxXyBaHHSAM Cy4YaCHUX JOCSATHEHb HAyKM 1 TEXHIKHM, 3HaTH 1
3aCTOCOBYBATH BIANOBiJHI MaTeMaTH4HI MOHATTS, METOIAM JIOMEHHOTO, CHCTEMHOro 1 00’ €KTHO-
OpIEHTOBAHOTO  aHai3y Ta MaTEeMaTUYHOTO MOJIEIIOBAHHS  JUIsI  PO3POOKH  TIPOrPaMHOTO
3a0€3MEUEHHS;BMUIO  uKopucmosyéamu  anapar MaTeMaTUYHOro aHaji3y JUlsl CTBOPEHHS Ta
JOCIIDKEHHS MOJeNiel TPaKTUYHUX 3a/a4; GuU3Hauamuy EKCTPeMasibHI, TpPaHUYHI Ta aCUMMOTOTHUYHI
BJIACTMBOCTI CTBOPEHHUX MOJETEH; YMITH 8UKOHY8amu MaTeMaTW4H1 omeparlii HaJl AOCTIKyBaHUMHU
00’ exTamu; xapakmepuszysamu 1 Kiacu(ikyBaTu JOCITIKYBaHI 00 €KTH 3 TOYKH 30py MaTeMaTHYHOTO
aHamizy; Oyoyeamu MareMaTW4Hi MOAENl JOCHIJKYBAaHUX 3a/ad; @Mimiy BHUKOPUCTOBYBaTH armapar
MaTeMaTUYHOro aHalizy g opmanizamii 1 MOAENIOBAHHS MPEAMETHOI O00JIaCTl; 8UKOpUCMO8Y8amu
muQepeHIiaTbHIi Ta 1HTeTpaJbHUNA arnapar MaTeMaTHYHOTO aHadi3y JUIs BUPAKEHHS KIJIbKICHHX Ta
SIKICHUX BiJTHOIICHBb MOJIEJICH TOCIKYyBaHUX 00’ €KTIB.



Honimuxka oucyunninu OpraHizailiss OCBITHROTO NPOILECY 3 AUCIUIUTIHK BIiIOBITAE BHUMOTaAM
MOJIOXKEHB MPO OpraHizailiitHe 1 HaBYaJIbHO-METOIUYHE 3a0€3MeYeHHsI OCBITHBOTO MPOIECY, OCBITHIM
nporpami Ta HaBYaJlbHOMY IIaHy. CTyAeHT 3000B’S3aHUI BiJIBIMyBaTH JIEKIil, MPaKTUYHI 3aHATTA,
nabopaTopHi poOOTH, TOIIO, 3TITHO 3 PO3KIANOM, HE 3aIli3HIOBATHCS Ha 3aHATTSA, BUKOHYBATH YCi
3aBJIaHHSI Ta KOHTPOJIbHI TOYKH BiAMOBIAHO 10 Tpadika. [IpomymieHi npakTuyHi 3aHATTS 1 1abopaTopHi
poOOTH CTyIeHT 3000B’s3aHUI OIpAIIOBATH CaMOCTIHHO y IOBHOMY OOCs31 1 BiI3BITYBaTH NEpen
BUKJIAJIadyeM HE TMi3HilIe, HDK 3a TWKAEHb 10 ueproBoi arecramii. [lo mpakTHYHUX 3aHATH 1
71a00paTOpHUX POOIT CTYJAEHT Ma€ MiJArOTYBATHCS 3a BiAMOBIAHOI TEMOIO 1 MPOSBIISITH aKTHUBHICTD.
HalyTTi 0c00010 3HAHHS 3 JUCIUILIIHYU 200 11 OKpeMHUX po3ALTiB y HepopMabHIi OCBITI 3apaXOBYIOThCS
BiMOBiAHO 10 [lonoXKeHHS TpO TMOPSIOK Tepe3apaxyBaHHS PE3yJIbTAaTiB HABUAHHS Ta BU3HAYCHHS
akazneMiuHoi pizHumi y XHY.



4. CTPYKTYPA 3AJIIKOBUX KPEJUTIB JUCHUIIVITHU

KinpKicTh rouH, BiABEACHUX HA:

Haspa temn [TpakTuuni CamocrTiiina
Jlexmii
3aHATTA pobota

1 YucoBi mociigoBHOCTI Ta QYHKITIT.
['panuis Ta HenepepBHICTh PyHKIIT 6 10 20
OHI€1 3MIHHOT

2 ludepenuianbHe YUCACHHS QYHKIIT 2 12 40
OHI€1 3MIHHOT

3 InTerpanbHe YUCICHHS 8 12 24
4 Tudepenmianpie yucaeHHS QyHKIIT 4 6 14

0ararb0x 3MIHHUX

5 MudepenuianbHi piBHIHHS Ta PAIH 10 14 22

Pazom: 36 54 120




5. IPOT'PAMA HABYAJIBHOI JUCIUILITHUA

5.1. 3micT JeKuiiHOro0 Kypcy

Homep
TeKIii

[Tepenik TeM JIeKIIiH, iX aHOTAITT

Jlpyeuii cemecmp

Kinbxi
CTh
TOAUH

Tema 1. Yucnoni mociminoBHOCTI Ta GyHKIi. ['paHuIls Ta HEMEPEPBHICTH
GyHKIIT 0/THIET 3MIHHOT.

6

Yucnosi mnocainoBHocrti. I'panmnst mocainoBHocti. IIOHATTS MHOXUHHU.
[ToHsATTS YMCIOBOI TOCHIMOBHOCTI. I'paHMIlsi 4YHCIOBOI IMOCIHIIOBHOCTI.
30DKHICTP MOCHIMOBHOCTI. HeckiHUueHHO Majll Ta HECKIHYEHHO BEJIHKI
MmocITiTIoBHOCTI. Jlpyra 4yaoBa rpaHuIis.

JliT.: [1] 184-186, 203-220

®yukuii. ['panuus ¢yHkuii ogniei 3minHoi. [lonarts ¢ynkmii. Crnocobu
3aBrnanHsa ¢yHkuiid. Knacudikamist OCHOBHUX eleMeHTapHUX (PyHKIIH. ['panuis
¢ysk1ii. OCHOBHI TEOPEMU ITPO TPAHMIII.

Jlit.: [1] 176-184, 186-220

HenepepBHnicTb ¢pyHkuii ogniei 3minnoi. HeckiHueHHO Maii Ta HECKIHUEHHO
Benuki (QyHKIii. [lOpiBHSHHS HECKIHYCHHO MaluX BeJIWYMH. EKBIBaJICHTHI
HeckiHueHHo Mauti ¢yHkIii. HemepepBHicTh GyHKIII B Toull. Touku po3puBy Ta
ix kmacudikaris. [lepma yyoBa rpaHuis.

Jlit.: [1] 221-236, 238-241

Tema 2. ludepennianbHe yucjaeHHs: pyHkuii oqHiel 3MiHHOL

Judepennianbue unciaeHHsa (yHkuii onniei 3miHHoi. Iloxinna d¢yHkmii.
3amavi, SKi TPUBOAATH JIO TOHATTS MOXiAHOI. O3HaYeHHs TMOXigHOI, Ti
reomerpuuHuii Ta (izuunuii 3mict. IlpaBuiaa nudepenuiroBanns. [loxigna
obepuenoi ¢ynkuii. [ToxigHi ocHOBHHX eneMeHTapHHX GyHKHiH. Tabmuis
TTOX1THHX.

JIiT.: [1]241-258

Ioxinna gyukuii. Jlorapudmiune nudepenmiroBanns. [1oxigHa HeIBHO 3a1aHOT
¢ynkuii. [Toxinna ¢yHkuii, 3aqanoi napamerpudso. [ToxiaHI BUIIUX MOPSAAKIB.
[IpaBuio Jlomitans.

Jlit.: [1] 241-258, 262-264, 285-292

Judepennian ¢ynkuii. Ilonarrs audepenuiany ¢yHkuii. 3acTocyBaHHS
mudepenniany B HaOMMkKeHUX obunciaeHHAX. O3Haku 3pOCTaHHS Ta CIaJaHHS
¢yskii. JlokanbHuii exctpemyM (teopema ®epma). HeoOxigHa Ta 1ocTarHs
YMOBH €KCTPEMYMY.

Jhit.: [1] 265-272, 276-285, 292-303

3acTocyBaHHS MOXiIHOI 10 AocaifKkeHHs1 PpyHKuii. Haiibinpme 1 HalimMeHIe
3HaueHHs (yHKuUii Ha Biapi3ky. Teopemu Poins, Jlarpawka 1 Komi. Onykmicts
Ta BrHYTICTh KpHUBOi rpadiky ¢yHkuii. Touku nepernny. AcuMnToTu. 3arajibHa
cXema MOBHOTO JOCHiIKeHHs (yHKLIT Ta moOynoBa ii rpadiky.

Jlit.: [1] 292-303, 306-313, 319-325

Tema 3. InTerpanbHe YUCIECHHS

HeBu3znauennii interpan. [IoHATTS nepBiCHOI Ta HEBU3HAYEHOIO 1HTErpaja.
BrnactuBocTi HeBU3HAYeHOTO iHTerpana. TaOmuIlst iHTerpaiB JesiKuX (QyHKIIIH.
besnocepenne iHTerpyBaHHS.

Jlit.: [1] 329-336

Metoau iHTerpyBaHHsl. [HTerpyBaHHsS 3aMiHOIO 3MIHHHMX. I[HTerpyBaHHs
yacTUHaMU. [HTerpyBaHHs JIpoOOBO-palioHaNbHUX (YHKIIN. YHiBepcaabHa
TPUTOHOMETPUYHA MiACTaHOBKA.

JIit.: [1] 336-346, 349-362




Busznauennii iHTerpan. O3HaueHHS BU3HAYCHOTO IHTErpamy, HOTO
reOMETpUYHUN 3MicT. BrnacTtuBocTi BHM3HaueHoro iHTerpany. OOuucieHHs

10 BU3HaueHoro iHterpanry. @opmyna Hetortona-Jleiionina. 2
JIiT.: [1] 369-379
Busnavyennii inTerpan. 3amiHa 3MiHHOI Yy BHU3HAUCHOMY IHTErpai.
11 [aTerpyBanns yactuHamu. HeBmacHi iHTeTpaiu. 2
Jlit.: [1] 380-394
Tema 4. ludepennianbae yncineHds GyHKIIT 0ararbox 3MIHHUX 4
@yukuii 6ararbox 3MiHHUX. [ToHATTS QyHKLIT OaraTboX 3MIHHHX, CIIOCOOH il
12 3aBJIAHHSL. Jlinii Ta moBepxHi piBHA. ['paHuIls i HerepepBHICTh QYHKITIT OaraTbox )
3MIHHUX.
JhiT.: [1] 236-241
JMudepenuianbHe ynciaenuss GpyHkuii 6ararbox 3miHHuX. YacTkoBi moximHi
nepmoro Ta BUmMX mnopsakiB. Iloximna 3a wanpsimoM. IpamieHt. IloBHui
13 mudepenmian  ¢yHkuii O6ararbox 3MiHHUX. Excrpemym ¢yHKuii Gararbox 2
3MIHHHX.
Jlit.: [1] 258-262, 264-276, 303-306
Tema 5. ]ludepenuiaibHi piBHSIHHS Ta PSJIH 10
Judepenuianbii piBHAHHA nepuoro nopsaaky. Judepenmnianbai piBHAHHS
14 nepmoro nopsaky. OcHoBHI noHATTs. 3amada Komri. [HTerpyBaHHS OCHOBHHX )
TUIIB TU(EpeHLIaTbHUX PIBHSAHB NEPIIOTO MOPAIKY.
Jlit.: [1]403-417
AudepenuianbHi piBHAHHA BUIIUX nopsakiB. [loHmwkenns nopsaaky. JliniiH1
15 mudepeHIianbHi piBHIHHS 3 MOCTIHHUME KO (illieHTaMH. 2
JIiT.: [1]418-434
Psaau. YuciaoBi, 3Hako3MinHi psiau. [lousatTs gucioBoro psuty. HeoOximHa
ymoBa 30ikHOCTI psagy. [dii 3 psgamu. JoctatHi o3HaKu 301KHOCTI PsAiB 3
16 JOMaTHUMHK 4JeHaMHu. 3HaKko3MiHHI psau. JlocraTHs o3Haka 301KHOCTI )
3HAKO3MIHHOTO psiy. AOCONIOTHA Ta YMOBHA 3015KHOCTI. 3HAKOMIOYEPEKH1 PSIH.
Teopema JIsiiOHina.
JIit.: [1] 436-446; [2] 9-102
dyukuionaabHi psaau. CreneHeBuil psj, Horo pajiyc Ta iIHTepBaji 301KHOCTI.
17 Psanu Teitnopa Ta Maknopena. Po3kian GyHKIH B cTENEHEB PsiIu. 2
Jlit.: [1] 447-455; [2] 118-211
Psaau ®yp’e. lonsarra pany Pyp’e. Pozknan ¢pynkuiit B pag Oyp’e.
18 . 2
Jlit.: [2] 226-311
Pa3zom: 36
5.2 3micT NPpAKTHYHKMX 3aHATH
[Tepenik 3aHATTS Kinbki
Howmep . CThb
Jlpyauii cemecmp roauH
Tema 1. Yucnosi nocaiioBHOCTI Ta GyHKuUIi. ['paHuIs Ta HeNmepepBHICTH 10
GyHKIIT 0/IHIET 3MIHHO].
1 MHuo:xnuu. YncaoBi nocjigoBHOCTI. )
Jlit.: [3] 67-77; [4] 94-107
I'panuust mociigoBHocti. HeckiHYeHHO Mami Ta HECKIHUEHHO BeNHKI
2 MOCIIJOBHOCTI. J{pyra uynoBa rpaHuiis. 2
Jlit.: [3] 67-77; [4] 107-115
Housatra ¢ynkuii. Crnocobu 3aBnaHHs ¢yHKIIH. OCHOBHI eJeMeHTapHI
3 ¢yukuii. ['panuns ¢pynkunii. OCHOBHI TEOPEMH MPO FPAHULIL. 2
Jlit.: [3] 67-77; [4] 116-126
4 HenepepBHicTh ¢pynkuii. HeckiHueHHO MaJli Ta HECKIHUEHHO BETUKI QYHKITIT. 2




[TopiBHSHHS HECKIHYEHHO MAJIUX BEJTUYUH.

Jlit.: [3] 67-77; [4] 126-132

ExBiBaneHTHI HeckiHueHHO Maai ¢Qynknii. Touxkm pospuBy T1a ix

5 knacudikais. [lepiia 4ygoBa rpaHus. 2
Jlit.: [3] 67-77; [4] 133-137
Tema 2. lndepennianbHe YucjJaeHHs PyHKIil oaHi€l 3MiHHOL 12
Iloxinna d¢yHxumii. [lpaBuna nudepennitoBanus. Iloxiani ocHOBHHMX
6 eJieMeHTapHUX (PyHKIii. Tabauis moxigHuX. 2
JIit.: [3] 78-88
Jlorapudmiune nudepenuiroBannsa. IloxigHa HesBHO 3amaHOi (QyHKIIII.
7 [Toxinna yHKIil, 3aaaHO01 MTapaMeTPUIHO. 2
Jlit.: [3] 78-88
g Ioxigni Bummx nopsiakis. [Ipasuio Jlonitansa. Camocriiina po6ota 1 )
JIit.: [3] 78-88
Judepennian ¢ynkuii. 3actocyBaHHs audepeHIiary B HAOIHMKECHUX
9 obuucneHHsx. O3HaKM 3pocTaHHs Ta cnagaHHs QyHkuii. JlokanpHui >
ekcTpemyM (Teopema @epma). HeoOxigHa Ta 10CTaTHS YMOBH €KCTPEMYMY.
JIit.: [3] 78-95; [4] 145-153
Haji0inbme i nHaliMeHme 3HayeHHs1 (yHkuii Ha Biapisky. OnykiicTs,
10 BrHYTICTb rpadika GyHKIii. ACHMITOTH. 2
JIit.: [3] 89-95; [4] 154-159
1 Cxema no0ynoBu rpagiky ¢ynkuii. )
JIit.: [3] 89-95; [4] 160-163
Tema 3. InTerpanbHe YUCICHHS 12
HeBusnauennii iHTerpaj. be3nocepenHe iHTerpyBaHHS. 3amiHa 3MIHHHX.
12 [nTerpyBanHs yacTuHaAMU. 2
JIit.: [3] 118-130
13 InTerpyBanus 1po0oBo-panioHaJdbHNX QyHKUII. )
Jlit.: [3] 118-130
InTerpyBanus TPUTOHOMETPHYHUX (yHnkuii. InTerpyBanus
14 ippanioHaJbHUX QYyHKIIH. 2
JIiT.: [3] 118-130
Busznavennii inTerpan. O3HaueHHS BU3HAYEHOTO IHTETpaily, WOro
reoMeTpuyHui 3MicT. BractuBocTi BH3HaueHOro iHrerpamty. OOuMcieHHs
15 BH3HaueHOTrO iHTerpany. ®@opmyaa Hsbrorona-Jleiionina. 3amina 3MiIHHOI y 2
BU3HaueHOMY iHTerpaii. [aTerpyBanns yactuHamu. HeBnacHi iHTerpam.
JhiT.: [3] 131-135
16 3acTocyBaHHSl BU3HAYEHOT0 iHTerpaJga. O0YNCICHHS TUIONI. )
Jlit.: [3] 135-147
3acTocyBaHHsI BU3HAYEHOI0 iHTerpaja. OO4KCIeHHs JOBXKUHU 1yTH KPUBOI,
17 00’eMy Tina oOepTaHHS. 2
JIiT.: [3] 135-147
Tema 4. [ludepenuianbpHe UucneHHs QyHKINT 6ararboX 3MiHHUX 6
dyukiis 0ararbox 3MiHHMX. YacTWHHI TOXITHI Ta TOBHUHN audepeHIian
18 ¢ynkuii 6ararbox 3mMiHHUX. [ToxinHa Bix ¢yHKLIT 3aaHOT HESABHO. 2
JIiT.: [3] 95-111
19 IHoxigna 3a HanpsiMkoMm. I'pagieHT. )
Jlit.: [3]95-111;[4] 167-171
20 Hocaigxenns: GyHKUil ABOX 3MiHHUX Ha EKCTPEMYM. 5
Jlit.: [3] 95-111; [4] 173-180
Tema 5. [ludepeHuianbHi piBHSIHHS Ta PSAU 14




21

JAudepenniajibui piBHAHHS NePIIOro MOPsAKY. PiBHSIHHS 3 PO3AUICHUMH
3MminHUMH. 3aga4da Komri. OgHopinui piBusHHA. JliHilHI. PiBHsHHA Beprymi.

Jlit.: [3] 148-154

22

JudepennianbHi piBHAHHSA APYroro nopsaaxky. IloHnwkeHHs nopsaaxy.
Jlit.: [3] 155-163

23

Jliniiini 1udepenniajabHi piBHAHHSA i3 cTaauMu KoedinieHTamu.
CamocriitHa po6ora 2
Jlit.: [3] 155-163

24

Yucaosi psiau. [louarts yucnoBoro psaay. HeobxigHa ymoBa 301KHOCTI psy.
Hii 3 psmamu. JloctatHi 03HaKM 301KHOCTI PAOIB 3 JONATHUMHU YICHAMHU.
JlocTatHs O3Haka 30DKHOCTI 3HAKO3MIHHOTO psay. AOCONIOTHA Ta YMOBHA
30ikHOCTI. 3HaKonovyepexHi psau. Teopema JIgiiOHia. YMoBHa Ta aGCoIOTHA
301KHICTb.

JIit.: [3] 164-174

25

@yukuioHaabHi psagu. OynkuioHansHi psau. CTeneneBui psij, Horo paaiyc ta
iHTEepBaj 301KHOCTI.
Jlit.: [3] 168-174

26

Psinu Teiinopa Ta Makiopena. Po3knan QyHKIiH B cTeneHeB1 psSaU.
JIiT.: [4] 295-313

27

Psaiqu ®yp’e. Po3knan nenepionnynoi pyHkIin B pag Oyp’e.
JIiT.: [4] 314-326

Pazom:

54




5.3. 3micT camocTiiiHoOI (B T. 4. IHAUBIAyaJ bHOI) PpOOOTH CTYIEHTA

CamocriitHa po0OTa CTYACHTIB MOJIATAE Y CUCTEMAaTHYHOMY OTIPAIFOBaHHI IMTPOTPaMHOTO Marepiaiy 3
BIJIMOBIAHKX JKEpel iHGopMaIlii, mAroTOBII 10 BUKOHAHHS 1 3aXUCTY 1HIUBITyaTbHUX JOMAITHIX

poOIT, OoNTUTYBaHHS (TECTYBaHHS) 3 TCOPETUYHOTO Ta MPAKTUYHOTO MaTepialy, BAKOHAHHS

CaMOCTIIHHX Ta aTeCTaliiHIX KOHTPOJIBHHUX POOIT, MiATOTOBKY A0 iCIHTIB TOIIO.

3MicT caMoCTiiiHOTI po0OOTH CTYIEeHTIB JeHHOI ()OPMH HABYAHHA

Ne . AV KinbkicTh
3MICT caMOCTiiHOT poGoTH
THKHS rOJIUH
Jlpyeuit cemecmp

1 OmnpartoBaHHs JIEKLIHHOIO Marepiaily, MiJrOTOBKA 10 NPAaKTUYHUX 3aHSATh 6
Nel Ta 2, orpumanss 1JI3Nel.

) OmnpartoBaHHs JIEKLIHHOIO Marepiaily, MiJrOTOBKA 10 NPAaKTUYHUX 3aHSATh 2
Ne3 Ta 4, po3B’sizanns i nuceMoBe opopmienHs Bopas [JI3Nel.
OmnparroBaHHs JIEKLIHHOIO Marepiaily, MirOTOBKA 10 NPAaKTUYHUX 3aHSATh

3 Ne5 Ta 6, migroroBka mo 3axucty I[/J[3Nel, migroroBka mo camocTiiHOL 6
poGotu Nel.

4 OnparroBaHHsl JIGKIHHOTO Marepiaity, MiroTOBKa 0 NPAaKTUYHUX 3aHSThH 2
No7 Ta 8, 3axuct [JI3Nel.

5 OnpartoBaHHs JIEKLIHHOIO Marepiaity, MiJrOTOBKA 10 NPAaKTUYHUX 3aHSATh 6
Ne9 Ta 10, po3B’si3ansst i nucbMoBe odopmiieHHs Bripas [JI3Ne2

6 OnpartoBaHHs JIEKLIHHOIO Marepiaily, MiJrOTOBKA 10 NPAaKTUYHUX 3aHSATh 6
Nell Ta 12, 3axuct IJI3Ne2, minroroBka 10 KOHTPOIBbHOIT podotu Nel

7 OnparroBaHHs JIEKLIHHOIO Marepiaily, MiJrOTOBKA /10 NPAaKTUYHUX 3aHSATh 6
Nel3 ra 14, po3B’si3anHs 1 mucbMoBe oopmiteHHs Bripas [JI3Ne3.
OnpartoBaHHs JIEKLIHHOIO Marepiaity, MiJrOTOBKA 10 NPAaKTUYHUX 3aHSATh

8 Nel5 Ta 16, posp’sizanHs 1 nucbMoBe odopmieHHs BrpaB [J[3Ne3, 8
I1JITOTOBKA JI0 CAMOCTIHHOT poO0TH Ne2

9 OmnpatroBaHHs JEKIIHHOTO Marepiaiy, MiATOTOBKAa 0 MPAKTUYHUX 3aHSTh 6
Nel7 ta 18, 3axuct [JI3Ne3.

10 OmnpatroBaHHs nexuiﬁﬂoro Marepiaiy, MIArOTOBKA /10 MPAKTUYHUX 3aHATh 6
Nel9 ta 20, po3’si3aHHs 1 nuckMoBe oopmiieHHs Brpan [/I3Ne4.

1 OmnpatroBaHHs nexuiﬁﬂoro Marepiaiy, MIArOTOBKA /10 MPAKTUYHUX 3aHATh 6
Ne21 ta 22, po3B’si3aHHs 1 nucbMoBe oopmiieHHs Brpan [/I3Ne4.
OmnpargroBaHHs JIEKLIHHOTO Marepiaily, MiAroToBKa /10 MPAKTUYHUX 3aHAThH

12 No23 Ta 24, migroroBka mo 3axucty [JI3Ned, miaroroBka /10 camMOCTiHHOT 6
pobotu Ne3.

13 OmnpatroBaHHs JEKIIHHOTO Marepiaiy, MiATOTOBKAa 0 MPAKTUYHUX 3aHSTh 6
No25 Ta 26, 3axuct 1JI3Ne4.
OmnpairoBaHHs JEKIIHHOTO Marepiay, MiArOTOBKAa A0 MPAaKTUYHHUX 3aHATh

14 Ne27 Ta 28, po3p’szaHHs 1 mnHucbMoBe odopmieHHs BrpaB [J[3NeS, 8
T1TOTOBKA JI0 CAMOCTIMHOI poO0TH Ne4,

15 OmnpawroBaHHs neKuiﬁHoTo Marepiaiy, MiJJrOTOBKA 10 MPAaKTUYHUX 3aHSITh 6
Ne29 ta 30, po3B’si3anHs 1 mucbMoBe opopmiieHHs Biipas [JI3Ne5.

16 OnpaquBaHHfI JeKIIIHOro Marepiaiy, HiATOTOBKA O MPaKTUYHUX 3aHATh g
Ne31 ta 32, miaroroBka g0 3axucty [J[3Ne5.

17 OmnparrtoBaHHs JIEKLIHHOTO MaTepiany, ninromBKa} JI0 TIPaKTUYHUX 3aHATh 6
No33 rta 34, 3axuct [JI3Ne5, miaroroBka 10 camocTiiiHOi podoTn NoS.

13 OHpaHIOBaHHf{ JICKLIiI\/'IHOFO. Marepiaiy, MiJJrOTOBKA 10 MPAaKTUYHUX 3aHSAThH g
Ne35 Ta 36, miaAroToBka 10 iCIIUTY.

Pa3zom: 120




6. METOIU HABYAHHSA

[Iponiec HaBUaHHS 3 AUCHUIUTIHU IPYHTY€ETHCS HA BUKOPUCTAHHI KIIACHYHUX Ta CyYaCHUX TEXHOJOTIH,
30Kpema:

nekii (3 BUKOPHUCTAaHHSIM METOAIB TMPOOJIEMHOrO HaBYaHHA, Bidyalizauii Ta iHpopMaLiiHUX
TEXHOJIOT1H); MPAKTUYHI 3aHATTS MPOBOAATHCA Yy O€3MOCEpEeIHbOMY CHUIKYBaHHI 13 CTyJASHTaMH, i3
3aJy4eHHSAM UTIOCTPATUBHUX (PO3AATKOBUX) MaTepiamiB Ta iH(OpMamiiHUX TEXHOJIOTiH, caMOCTiiiHa
pobota (iHAMBiAyalbHI JAOMAaITHI 3aBAaHHsA, pedepard, CTYIEHTCHhKI HayKoBi poOOTH), MOMYJIBHOTO
HaBYaHHA. MeTa TakuxX 3aHATh: PO3BUTOK Y CTYACHTIB MaTeMaTHMYHOTO MHCJICHHS; 3100yTTS HUMH
DIMOOKMX Ta MIIHUX TEOPETHMYHHMX 3HAHb 3 MAaTEeMaTHMYHOTO aHalli3y, HEOOXiTHWX JUIS BHUBYCHHS
CreuiaJbHUX TUCIMIUIIH Ta JUIS MPAKTUYHOI (axoBOi MiSUIBHOCTI; BUPOOMTH y CTYJACHTIB BMIiHHS
BUKOPHCTOBYBATH MAaTeMaTW4HI METOIM NPU CHUCTEMHOMY IMiAXOAi 10 pO3B’SI3yBaHHA 3aj]ad
npo¢eciitHOro CrpsIMyBaHHS.

7. ®OPMU 1 METOJM OLIIHIOBAHHS PE3YJIBTATIB HABYAHHA

[ToTouHMIT KOHTPOJIB 3AIMCHIOETHCS TT1]] Yac JIKI[IHHUX Ta MPAKTUYHKUX 3aHATh. CeMeCTpPOBHil KOHTPOIb
POBOANTHCA y hopmi ictiuty. [Ipy BUBEIEHHI OCTATOYHOI OI[IHKH BPAXOBYIOTHCSI PE3yJIbTAaTH IIOTOYHOTO
KOHTPOJIIO TA MMCbMOBOTI'O 1CITUTY.

IIporec oriHIOBaHHS MiATOTOBIEHOCTI CTY/IEHTa MOYKHA PO3UINTH Ha €TaIlu:

[lepmmii eram OIIHIOBaHHS HalpaBlICHHMH Ha BU3HAYCHHS 3HaHb iHPOpMAIiHOTO MiHIMyMYy. Ko
CTYIEHT TBEPJO0 3aCBOIB BU3HAYECHY HABYAJIBHUM IIJIAHOM CyMy (OpMajbHUX 3HaHb, TO L€ O3HAYAE, 110
BiH BMi€ BUKOPHUCTATH iX MPH BHUPIIMIECHH] PI3HUX MUTaHb OC3MEKH Ta 3aXUCTy KOMI FOTEPHUX CHUCTEM,
MPOCKTYBAHHS Ta peai3allii mporpaMHUX CHUCTEM 3axXHCTy iH(opMalii Ta iX KOMIIOHEHTIB, BMi€
aHaJi3yBaTH Ta po3mupuTH ix. [Ipu oMy HEOOXiTHO BCTAHOBUTH PiBHI Ta KpUTEpii chopMoBaHOCTI
3HaHb I0JI0 3MICTY HABYAJIbHUX €JIEMEHTIB. TakUMU PIBHSAMU €:

OsHaitomuo0-opieHTOBHUH (OO) — 0coba Mae Opi€EHTOBHE YSBICHHS IIOAO IOHSATH, SIKi BUBYAIOTHCA,
3/1aTHA: PO3B’SA3yBaTH THIIOBI CIEIiaji3oBaHl 3aaadi, MPaBWIBHO OOMpPAaTH METOIU iX PO3B’S3KY,
OOIpYHTOBaHO BUKOPHUCTOBYBAaTH HaOyTi 3HaHHS Ta CydacHi iH(popMamiiHI TEXHOJOTIl A aHaizy
MOCTABJICHUX 33/1a4 Ta IPUUHSTTS BIAMOBIIHUX PIlIEHb, BMITH aOCTPAKTHO MHUCIUTH.
[onsriiiHo-ananiTnanuit (ITA) — ocoba Mae dYiTKe ysBIEHHS IOJO HABYAJIBHOTO OO0'€KTY, 3/aTHA
MIEPEHECTH paHillle 3aCBOEHHI 3HAHHS Ha TUTIOB1 CUTYaIlii.

[ponykruBHo-cunTeTnuHUM (I1C) — 0coba Mae rMOOKE PO3yMIHHS 111010 HABYAILHOTO 00'€KTY, 31aTHA
3I1MICHIOBATH CHHTE3, TeHEepyBaTH HOBI 1€l Ta YSABJIEHHS, EPEHOCUTH paHille 3aCBOEHHI 3HaHHS Ha
HETHUIIOB1, HECTaHJAPTHI CUTYaIlii.

ITpu BuKIIaaHHI TUCIMITIIIHM BUKOPUCTOBYIOTHCS TaKi BUIM HABUAIBHUX 3aHATS, SIK JIEKLi, MPAaKTHUH1
3aHSTTS, 1HAUBIAyalbHE KOHCYJIbTYBaHHS 1 KEPIBHULITBO CAMOCTIHHOIO pOOOTOIO CTY/AEHTA.

Koxuuii BUJ1 poOOTH 3 AUCLUIIIHYU OLIHIOETHCS 32 Yomupubdanvroio mkaaow. CeMecTpoBa MiICyMKOBa
OILIIHKAa BHM3HAYAETHhCS SK CEPEAHbO3BAXKEHA 3 YCIX BHUJAIB HAaBYAJIBbHOI pPOOOTH, BHUKOHAHHMX 1
3JaHUX NO3UMUEHO 3 BPaXyBaHHSAM KoedillieHTa BaroMocTi. Barosi koedilieHTH 3MIHIOIOTHCS 3aJIEAKHO
B1Jl CTPYKTYpHU JUCIUILIIHU 1 BaXKJIMBOCTI OKpeMUX 11 BUI1B poOiT. CTyAeHT, sIkuii HabpaB MO3UTUBHUN
CepeIHbO3BaXEHUI Oasl 3a MOTOYHY poOOTy 1 HE 37aB MiJACYMKOBUI KOHTPOJBHUH 3axin (icmur),
BBa)KA€THCSI HEBCTUTAIOUNM.

IIpu omiHIOBaHHI 3HaHb CTYACHTIB BHMKOPUCTOBYIOTHCS pI3HI 3acO0M KOHTpPOJIIO, 30KpeMa: yCHe
ONUTYBaHHS Ha TIOYATKy MPAKTUYHOTO 3aHATTS; SKICTh BHKOHAHHS, HAOYTTS TCOPETUYHUX 3HAHP i
MPAKTUYHUX HABUYOK MEPEBIPAETHCS HUIIXOM 3aXHMCTY 1HAMBIIyaJIbHOTO JOMAIIHBOTO 3aBIaHHS 3T1HO
3 poOOYOI0 MPOTPAMOIO TUCIIUILTIHH.

OmiHka, sKa BHCTaBISIETBCS 3a NpaAKmMuyHe 3aHAMMA, CKIAAAEThCS 3 TaKUX EJIEMEHTIB: YCHE
ONUTYBAaHHS CTY/I€HTIB; 3HaHHS TEOPETUYHOI0 MaTepiajy 3 TEMU; IKICTb O)OPMIICHHS 1HUBIyaJTbHOTO
JIOMAIIHBOTO 3aBJIaHHsS; BMIHHS CTyleHTa OOIPYHTYyBaTd TPHUHHATI KOHCTPYKTHBHI DIllICHHS;
CBO€YACHUI 3aXWCT IHIMBIAyaIIbHOTO JIOMAITHBOTO 3aBIaHHS Ta CBOE€YACHE HAITMCAHHS CAaMOCTIHHUX Ta
KOHTPOJIbHUX poOIT. J[7Is1 BUKOHAHHS MPOrpaMu AUCLUILIIHU CTYACHT MOBHUHEH OTPUMATH MO3UTHUBHI
OLIHKA 3 KOYKHOTO BHJY CEMECTPOBOTO KOHTPONIO, a caMme: ayAHTOpHOI POOOTH, KOHTPOJBHUX,
CaMOCTIMHMX POOIT Ta IHANBIAYaTbHHUX JOMAIIIHIX 3aBIaHb.




TepMmin 3axucTy 1HAMBIAYaIbHOTO JOMAIIHHOIO 3aBAAHHS BBAXKAETHCS CBOEYACHUM, SKIIO CTYIEHT
3aXHCTUB HOTO0 Ha HACTYIMTHOMY ITiCJISI BUBUEHHS BIATOBIAHOI TEMH 3aHATTI. 3a HECBOEYACHHUH 3aXUCT
IHAMBIAYaTbHOTO JOMAIIHBOTO 3aBAAaHHS 3 HEMOBAXKHOI MPUYMHH CTYACHT 3a MO3UTUBHY BIAMOBIIH
OTPUMYE OIIHKY «3aJI0BUIBHOY.

[IponymieHe npakTUYHE 3aHATTS CTYACHT IIOBUHEH BiANPAIIOBATH y BCTAHOBIICHUH BUKJIaJad4eM TEPMiH,
ajie He MI3HIlIe, HIXK 3a THXKJEHB J10 3aBEPILEHHS TECOPETUYHUX 3aHATh Y CEMECTPI.

[Ipu oyintosanni 3HaHb CTYACHTIB BUKJIA/1a4 KEPY€ETHCS TAKUMU KPUTEPISIMH.

O1iHKy ,,BimMiHHO”, 3a mKkayioo ECTS — A (auB. mkary OIiHOK), OTPUMYE CTYACHT 3a TJTMOOKE 1 TOBHE
OIMaHyBaHHS 3MICTYy HABYAJIILHOTO MaTepially, B IKOMY BiH JIETKO OPIEHTY€ETHCS, MOHATIHHOTO anapary, 3a
YMIHHSL 3B’SI3yBaTH TEOPil0 3 NPAKTUKOIO, BHUPINIYBAaTH NPAKTUYHI 3aBJAaHHS, BHCIOBIIOBATH 1
OoOTpyHTOBYBATH CBOi Cy/>KeHHs. BiMiHHA OlliHKa repeadavdae rpaMOTHUM, JIOTTYHUIN BUKJIA] BIATOBI
(X B yCHIH, TaKk 1 B MUCHMOBIN (opmi), AKiCHE 30BHIIIHE opopmieHHA. CTyIeHT MOBUHEH HaOyTH
MPAKTUYHUX HABUYOK 13 CKJIAJaHHS PI3HUX aJrOpUTMIB Ta pO3POOKM mporpaMm 3a LUMHU
anroputMamu. OriHka "BiIMIHHO" BHCTaBISETbCA CTYACHTY, SKHH IIMOOKO 3aCBOIB MPEIMETHY
o0macTe Ta BMi€ 3acTOCOBYBaTH ii Ha mpakTuili. CTyIeHT He MOBHMHEH BaraTHcs IpHU BHUA03MIHI
3alUTaHHsA, IOBUHEH POOHTH JETaIbHI Ta y3arajlbHIOI0Ui BUCHOBKH.

Orinky ,,100pe”, 3a mkanorw ECTS — B, orpuMye cTyaeHT 3a TOBHE 3aCBOEHHS HABYAJILHOTO MaTepiay,
BOJIOJIIHHS MIOHSATIHHUM armapaTtoM, OpiEHTYBaHHS B BUBYEHOMY Marepiai, CBiJIoMe BUKOPUCTAHHS 3HAHb
JUTSl BUPIIIICHHS MMPAKTUYHUX 3aBJlaHb, TPAMOTHUN BUIKJIAJ BIJAIOBIMI, aje y 3MicTi 1 ¢opMi BiAMOBiAL
MaJIM MiCIle OKpeMi HETOUHOCTI (MOXHOKHM ), HeHiTKi POpMyYITIOBaHHS 3aKOHOMIpHOCTEH To1o. BinnmoBine
CTyJIeHTa MOBUHHA OyIyBaTUCh HA OCHOBI CAMOCTIMHOTO MUCIIECHHSI.

Ominky ,,m0o0pe”, 3a mkanorw ECTS — C, orpumye CTyACHT 3a IPaBUIILHY BiIIOBIIb 3 OJHIEIO CYTTEBOIO
TTOMUJIKOIO.

Omninku "3anoBibHO", 32 mikanow ECTS — D, 3acnyroBye CTyneHT, sIKWii BUSBHB 3HAHHS OCHOBHOTO
HABYaJILHO-IIPOTPAMHOT0 MaTepialy B 00Cs31, HEOOXiTHOMY JJIsl HOJANIBIIOTO HABYAHHS Ta MPAKTUYHOL
TisUTBHOCTI 3a Tpodeciero, MO CHpaBISEThCS 3 BUKOHAHHSAM IPAKTUYHHUX 3aBlaHb, Nepea0adyeHux
mporpaMoro. SIK TpaBWUIIO, BIAMOBIAL CTyIEHTa OyQyeThCS Ha PIBHI PENPOIYKTHMBHOIO MHCIICHHS,
CTYIICHT CJIa00 3HA€ CTPYKTYpPYy KypCy, AOIYyCKAE MOMIIKH Yy BiJIOBiMi, 3aCBOiB 1 HAOYB MPAaKTUIHHUX
HABUYOK, aJie JOMyCTUB HETOUHOCTI. BaraeTbcst mpu BiAMOBi1 HA BUIO3MIHEHE 3allUTaHHS, PA30M 3 TUM
CTYICHT BOJIOJI€ 3HAHHSAMH, 1110 J03BOJISIOTH HOMY ITiJ] KEpIBHUIITBOM BHKJIaJa4a YCYHYTH HETOYHOCTI
y BIATIOBII.

Ouinku "3amoBinbHO", 32 mkanor ECTS —E, 3aciyroBye CTyOeHT 3a HENOBHE ONaHyBaHHS
IIPOrpaMHOIo Marepiaiy, ajie OTpUMaHi 3HaHHA 1 Ha0y Tl MPaKTUYHI HABUYKHU.

Oninka ,,He3an0BUIbHO”, 3a mKanow ECTS — FX, BucraBiserbcs, KoM CTYAEHT Ma€ PO3pI3HEHI,
0€3CUCTeMHI 3HaHHA, HE BMi€ BHALUISTH TOJIOBHE 1 IPYropsiiHe, JOMYCKAETHCS MOMIIIOK Y BU3HAUEHH1
MOHATH, TIEPEKPYUIYE IX 3MICT, XaOTHYHO 1 HEBIIEBHEHO BUKJIAJIA€ MaTepial, He MOXXe BUKOPHCTOBYBATH
3HAHHS TPU BUPIIICHHI MPAaKTUYHUX 3aBAaHb. SIK MpaBHIIO, OLIHKA "HE3aJ0BLIHHO" BUCTABISETHCS
CTYICHTY, SIKHI HE MO TIPOIOBKHUTH HaBYaHHS 0€3 T0JaTKOBUX 3HAHB 3 KYypCY.

Ominka ,,He3a/10BUIbHO”, 3a mKajaot0 ECTS — F, BUCTaBIsA€THCSA CTYIEHTY KOJIM CTYAEHT Ma€ PO3pi3HEHi,
0€3CUCTEMHI 3HaHHS, HE BMI€ BUAUIATH T'OJIOBHE 1 IPYTOpsAIHE, JONYCKAETHCS TOMMUIIOK Y BU3HAUYEHHI1
MIOHATB, MEPEKPYUYE IX 3MICT, XaOTHYHO 1 HEBIIEBHEHO BUKJIA/Ia€ MaTepiall, He MOKe BUKOPHCTOBYBATH
3HAHHSA [IPYU BUPILICHH] IPAKTUYHUX 3aBJIaHb.

KoxxHuit B poOOTH OLIHIOETHCS 3a 4OTHpHUOATbHOIO MIKanor. CeMecTpoBa MiJCYMKOBa OIlIHKA
BHU3HAYAETHCS SIK CEPETHBO3BAXKEHA 3 YCIX BHUJIIB POOIT



CTpyKTypyBaHHS JUCHUILIIHU 32 BUIaMH POOIT i OiHIOBAHHS Pe3yJIbTATIB HABYAHHS
CTYJAEHTIB y ceMecTpi 3a BaropumMu koediniecHramu

AyauTopHa podora Camocriiina, iHAuBigyasbHa podoTa Cemectposuii
KOHTPOJIb
IanuBimy
. KoHTporbHa aJIbHI ' Camocriiini
[Tpaktuyni 3ansatTs Nel-36 JIOMallH1 pobotu Icnut
pobota

3aBIaHH Nel-5
s Nel-5

1-36 1 1-5 1-5

0,05 0,15 0,2 0,2 0,4

[TimcymkoBa cemecTpoBa OlliHKa 3a HallloHAJILHOO IKaIo 1 mkanoo €KTC BcTaHOBIIOETHCS B
ABTOMATH30BaHOMY PEKHUMI TICJISI BHECEHHSI YCIX OI[IHOK JIO €JIEKTPOHHOTO KypHaiy. [Ipu npomy 3a
BITYM3HSIHOIO IIIKAJIOI0 CTABUTHCS: «BIIMIHHOY, «100pe», a00 «3a10BUTLHOY, a 3a mKkaioo CKTC —
OyKBEeHE MMO3HAYEHHS OLIHKH, 10 BiOBiga€ HaOpaHil CTyJEHTOM KiTBKOCTI OaliB.

ChiBBiZHOIIEHHSA BiTYN3HAHOI IIKAJH OLiHIOBAaHHA i mKkaau oniHioBanua €EKTC

Omninka | IHTepBambHA : )
EKTC LIKana Gais BiTumn3HsHA omiHKa
A 4,75-5,00 Biominno — l."J'II/I60.Ke 1 TOBHE OTAHYBAHHS HABYAILHOTO MaTepiany i
BUSIBJICHHSI BiJITIOBIIHUX YMiHb Ta HABUKIB
B 4,25-4.74 Jloope — moOBHE 3HAHHS HABYAJIBHOIO MaTepially 3 KiJIbKoMa
HE3HAYHUMH ITOMIJIKAMHU
C 3,75.4.24 Joope — B 3aranbHOMYy NpaBWIbHA BIiINOBiABF 3 JBOMa-TpbOMa
CYTTEBHMH OMUJIKAMH
D 325374 3adosineno — HenoBHe ONaHYBAHHS NPOTPAMHOro Mmarepiany, aie
JOCTATHE JUIsl MPAKTHYHOI AisUTBHOCTI 3a mpodeciero
E 3,00-3.24 3aoosineno — HEMOBHE ONAHYBAHHS NPOrPaMHOTo marepiany, 10
3aJI0BOJIbHSIE€ MiHIMAJIbHI KPUTEPIil OL[iHIOBAaHHS
EX 2.00-2,99 He3a006inbn0 — 6e3CCTEMHICTD OJIEpKaHUX 3HAHB 1 HeM('))KJ'II/IBiCTB
MPOJOBKHUTH HaBUAHHsI 0€3 JI0IaTKOBUX 3HAHb 3 TUCHUILTIHA
= 0,00-1,99 Heszaooginvno — Hep6xiz[Ha cepiio3Ha moJianpla podoTa 1 MOBTOpHE
BUBYCHHSI TUCIUILTIHH
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8. IMTAHHSA 1JIA CAMOKOHTPOJIIO CTYAEHTIB

[ToHATTSA YMCIIOBOI HOCIIIOBHOCTI.

['panus YMCI0BOT MOCIIIJOBHOCTI.

[TonsTTs dhyHKIIT Ta crrocoOu 1i 3a1aHHs.

O6nacts BU3HaYeHHA (DYHKIIT Ta MHOXKUHA 11 3HAYEHb.

O3znHauenHs rpadika GyHKII.

MoHoTOHHI (YHKIII.

[Tapni Ta HEnapHi QyHKITIT.

[epiognuni GpyHKI.

O3HaueHHs CKJIaIHOT (QYHKITI..

Osnauennst o6epHeHoi QyHKIii.

O3HaueHHs rpaHuIl QYHKIIT B TOYII.

[TOHATTSI HECKIHUEHHO MAaJIMX BEJIIMYHH.

3B’5130K HECKIHUCHHO MaJIMX BEJIMYWH Ta TpaHulll QyHKIT B TOYIII.
BrnactuBicTh CyMH HECKIHYEHHO MaJIHX.

BractuicTh 100yTKY HECKIHYEHHO MAJIUX HA OOMEXEHY BEJIMUHHY.
OCHOBHI TE€OpPEMH TPO TPAHUIII.

[TOHATTSI HECKIHUEHHO BEJIMKUX BEJINYMH.

3B’s30K MK HECKIHYEHHO MaJIMMHU Ta HECKIHYCHHO BEJTMKUMH BEITHUYNHAMH.
ExBiBaJIeHTH1 HECKIHYEHHO MaJll BEIMYMHH.

[ToHATTSI HECKIHUEHHO MaJIMX OJHAKOBOTO MOPSIAKY MaJIOCTI.
OcHOBHI €KBIBaJICHTHI HECKIHYEHHO MaJli (DyHKIII1.

O3HaueHHs HENepepBHOCTI (PyHKIIIT B TOYII.

YcyBH1 po3puBHU (YHKIIII.

Po3puBu ¢yHKIIiT Tepmoro poxmy.

Pospusu QyHK1ii Apyroro poxy.

O3HaveHHS MOXiaHOI (PYHKITIT B TOYIII.

['eoMeTpuyHUT 3MICT MOX1THOI.

@i3uvHUH 3MICT TOX1THOI.

OcHoBHI npaBuia qudepeHiiroBaHHs (MoxigHa anreopaiunoi cymu 1BoX (QyHKIIH, 100yTKY,
YacTKH, cynepro3ullli QyHKIii, ooepHeHol QyHKIIIT).

Tabmuis MOXiAHUX eJIeMEeHTapHUX (QYHKIIHN.

[TOHATTSI MOXiAHOT BUIIIOTO TIOPSIIIKY.

Jocnikenns GyHKLIT HA MOHOTOHHICTb.

Kputnusi Toukn ¢yHKIii.

O3HaueHHs TOYOK EKCTPEMyMY Ta eKCTPEMYyMiB (DYHKIII].

[TpaBuiia 3HaXOKEHHS €KCTPEMYMIB (PYHKIIIT 32 JOTIOMOTOO MEPILOT MOX1IHOI.
[TpaBuia 3HaXOKEHHS €KCTPEMYMIB (PYHKIIIT 3@ IOTIOMOTOO JIpyroi MOXiAHO].
Haii6inbiie 1 HaliMeHIIe 3HaUeHHS QYHKIII] Ha BIIPI3KY.

OnykJicTh Ta BTHYTICTh KPUBOT HA IHTEpBAJIL.

Touku neperuHy QyHKII.

[Topsimok BiANIyKaHHS iHTEPBaJIiB OMYKJIOCTI Ta BTHYTOCTI 1 TOYOK Neperuny rpadika ¢yHkiii.
O3HaveHHs acuMITOT rpadiky QyHKIIIi.

BeprukanbHi acuMnTotu rpadiky GyHKI.

[opuzoHTanbH1 acCUMOTOTH Irpadiky QyHKII.

[Toxuni acumnToTH rpadiky QyHKIIii.

3aranpHa cxema JOCHKeHHs PYHKINT Ta moOyaoBa ii rpadiky.
[TepBicHa Ta ii BIaCTUBOCTI

HeBu3navennii iHTerpai Ta Horo BIaCTUBOCTI

Tabnu1lst OCHOBHUX HEBU3HAUEHHUX 1HTErpaliB

Merton 3aMiHM 3MIHHOT IIPY 1HTErpyBaHH1 QyHKIII

[HTerpyBaHHs 10 YaCTHHAX

Teopema OcTporpaacskoro

[HTerpyBaHHs NMpaBUWIbHUX PALIOHATBHUX JAPOOiB
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[HTerpyBaHHs HEMPABUIBHUX PAIliOHATBHUX JpO0iB
IaTerpyBanHs apo0iB, 110 MICTATh KBaJPATHUH TPUUICH
[HTerpyBaHHs eleMeHTapHUX APOOIB MEPIIOTO Ta JPYTOTo TUITY
[HTerpyBanHs eneMeHTapHUX APOOIB TPETHOTO THILY
[HTErpyBaHHs €NEMEHTAPHUX IPOOIB YETBEPTOTO THILY
[HTerpyBaHHs TPUTOHOMETPUYHUX (PYHKIIIH

[ToHATTS BU3HAYEHOTO iHTETpajia, HOro reOMEeTpUYHUHN 3MICT
®Di3UYHMI 3MICT BU3HAYEHOTO 1HTETrpaja

O3HaveHHs BU3HAYEHOTO 1HTerpasia, Horo eKOHOMIYHUHN 3MICT
OCHOBHI BIIACTUBOCTI BU3HAYEHOTO 1HTETPaATY

OOuuncnenHs BuU3HaueHOTro iHTerpany. ®opmyna Herotona-Jleibnina
Habmmkxene oOunciieHHs] BU3HAYCHUX 1HTETpasliB

3amiHa 3MIHHUX Y BU3HAYEHOMY 1HTErpai

[HTerpyBaHHs YaCTHHAMH Y BU3HAYCHOMY iHTETrpaii

HepnacHi iHTerpayin Bijg HEOOMEKEeHUX (PyHKITII

HesnacHi iHTerpanu Ha HECKIHUCHOMY iHTEpBai

3acTocyBaHHS BU3HAYEHOIO 1HTETpaly

Pann: ocHOBHI O3HAYEHHS

Osznaka /I’ Anambepa 301>)KHOCTI YHCTIOBOTO PSTy

O3naxka Komri 361’KHOCT1 YMCIIOBOTO Py

3unakonovepexHi psaau. O3Haka JleitbHia 301)KHOCTI TaKOTO ALY
3HaKk03MiHHI pau. AOCOTIOTHA Ta yMOBHA 301KHOCTI
OYHKIIIOHATBHI pAIU

Crenenesi psaau. Pagiyc 30ixHOCTI

®opmyna Ta psan Teinopa

Posknan neskux enemenTapHux (QyHKIiN B psaa MakiopeHna
HudepenuiansHi piBHIHHSI. OCHOBHI TOHATTS

Haiinpocrinti tunu mudepeHianbHuX piBHAHD MEPIIOTO MOPSIKY
CniocoOu MOHMKEHHS NOPSAKY y TudepeHIlialbHUX PIBHIHHSIX.

JliniiiHi ogHOPIIHI MU epeHIianbHi PIBHSIHHS 3 TOCTIHHUMH Koe]ilieHTaMH.
3HaxO0/PKEHHS YaCTKOBOTO PO3B’SI3KY Ul HEOAHOPITHOTO U EepeHLiaIbHOTO PIBHSIHHSA 3

MNOCTIMHUMH KOoe(iLI€EHTaMHU.



9. METOAUYHE 3ABE3IIEYEHHA

OcBiTHIII  TIporieC 3 MUCHMIUIIHA 3a0€3MeUYeHUid HEOOXITHUMH HaBYAIbHO-METOIUYHUMU
PO3poOKaMH B MOIYJILHOMY CEPEOBHILI.

1.Pynaunpkuii B.b., Pamcekuit A.O., Hixtapyk M.M. Buma maremaruka: HaBd. NOCIOHHMK /
B.b.Pynaunekuii, A.O.Pamcekuii, M.M.lixtapyk — Xmenbauipkuid : XHY, 2017. — 438 c.

2.B.b.Pynuunbkuii, I.I.Kantemup. [Ipaktudni 3aHATTS 3 Kypcy BUIIOT MaTeMaTuKU. 4.1. XMeTbHUIBKUI.
1999. 437 c.

3.B.b.Pynaunekuii, [I.Kantemup. Ilpaktuuni 3aHsATTdS 3 Kypcy BUIIOi Marematuku. 49.ll.
XmenpHunbkui. 2000. 315 c.

4. Pynuuupkuii B.b. fpenpka H. O., Makcumuyk /. M. Buma maremaruka y BOpaBax 1 3amavax:
MeTtoau4Hi peKoMeHalli i CTYJAEHTIB €KOHOMIYHHX CIEIiaJbHOCTEH BHIIMX HaBYAIBHUX
3aknaniB. — XmenpHUIBKUM.: TYIL. 2012. — 179c.

5.Bukopucranns Maple npu BHUBYCHHI OOYMCITIOBAJIbHOI MaTeMaTWKW: METOAWYHI BKa3iBKH [0
MPAKTHYHUX Ta 1a00paTOPHUX POOIT AJIs CTYASHTIB 1HXKEHEpHHX crerianbHocTelt /A.O PaMcbkuii,
H.O. Apenpka. — Xmensuunpkuii: XHY, 2021. - 105 c.

6.Po3narkoBwmii Marepiain: Gopmysu, TabIuIll, CXeMH.

7. Monynbsae cepenosuine ans HaBuanHss MOODLE. [loctyn o pecypcy: https://msn.khnu.km.ua

10. PEKOMEH/IOBAHA JIITEPATYPA

OcHoBHA

—

. Pynuuupkuit B.b., Pamcekuit A.O., Hixtapyk M.M. Buma maremaruka: Hap4. HOCIOHUK /
B.b.Pynaunpkuii, A.O.Pamcekuii, M.M.Jlixtsapyk — XmensHunbkuii : XHY, 2017. — 438 c.

2. bakyn B. B. Maremaruunuii anami3 : miapyyHuk y 3-x 4. / B. B. bakyn. — Y. 3. Yucnosi i
¢byskmioHaneHi psau. [HTerpanu, 3anexHi Bix napamerpa. — Kuis : KIII im. Irops Cikopcrkoro,
2021.-435c.

3. Buma maremarvka : METOAMYHI BKa3iBKM 1O BHUBYCHHS KypCy U CTYACHTIB IHXCHEPHUX
cnemiansHocTelt / A. O. Pamcekuit, H. O. Spenpka. — Xmensaunpkuii : XHY, 2021. - 178 c.

4. . Anton, H., Bivens, 1. C., Davis, S. (2021). Calculus, Wiley. — 1152 p

5. ®dixrenronsl I'M. Kypc nudepenuiansHoro ta interpaibHoro yucienss. —2023. — 1000+ c.

6. Yong, J. (2020). Mathematical Analysis: A Concise Introduction. World Scientific Publishing
Company. — 276 p

Jlomomizkna

7. Buxopuctanus Maple nmpu BUBYEHHI OOUHCITIOBAIIBHOI MaTeMaTUK: MeTonnyH1 BKa3iBKHU JI0
MPAKTUYHUX Ta JJAOOPATOPHUX POOIT [Tl CTYCHTIB IHXKEHEPHHUX crierianbHocTel /A.O
Pamcekuit, H.O. Speuska. — Xmenpuunpkuii: XHY, 2023. - 105 c.

8. Abbott, Stephen (2015). Understanding Analysis. Undergraduate Texts in Mathematics. New
York: Springer.

9. Buma marematuka. J{udepeniiansti piBHAHHS. Paau: npakt. s CTYI€HTIB 1HX. — TEXH. MITELl.
ykian.: HM. Camapyk, O.A. [Tormmasebka. — XmensHunbkuii: XHY, 2020. — 107 c.

10. Bumia Mmatemaruka aasi HeMaTeMaTUYHUX cremiansHocTed : HaBd. noci6. / C. C. dpiab, C. M.
Hsaenxo, HO. O.3axapiituenko, P. K. Yopneit. — K. : HaAYKMA, 2017. - 218 c.

11. Ioranina T.B. Bumia matematuka: «Bexkropuuii anamni3 i Teopist moss». Teopis 1 mpakTHKa: HaBY.
nocionuk / T.B. IToranina. — X.: HTY «XIIl», 2019. — 151 c.

12. Rahmani-Andebili, M. (2021). Calculus: Practice Problems, Methods, and Solutions, Springer
International Publishing, — 155 p.

13. Washington, A., Evans, R., Boué, M., Martin, E. (2021). Basic Technical Mathematics with
Calculus, Pearson Education Australia. — 1168 p.



https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D1%85%D1%82%D0%B5%D0%BD%D0%B3%D0%BE%D0%BB%D1%8C%D1%86_%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%96%D0%B9_%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
https://nebayduzhi-math.azurewebsites.net/
https://archive.org/details/understandingana0000abbo_h6w9

14. Calculus: The Basics. (2022). NY Research Press.207 p.
15. Rogawski, J., Adams, C. (2015). Calculus. W. H. Freeman.1150 p.
16. Anton, H., Bivens, L. C., Davis, S. (2021). Calculus: Multivariable. Wiley. 448 p.

11. IHOOPMAIIIMHI PECYPCHU

1. MonynbHe cepenoBuiie st HaBuaHHs. Jloctyn 10 pecypcey: https://msn.khmnu.edu.ua.
2. Enextponna 6i06mioreka yHiBepcutety. Jloctyn 1o pecypcey: http://library.khmnu.edu.ua
3. Penosurapiit XHY :https://elar.khmnu.edu.ua/home
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MATHEMATICAL ANALYSIS

Type of discipline Mandatory

Level of higher education First (bachelor's)
The language of instruction Ukrainian, English
Semester 2

The amount of ECTS credits 7

Forms of education Full-time (Daytime)

Learning outcomes. According to the Standard of higher education and the educational program, the
discipline must provide : competences : the ability to think abstractly, analyze and synthesize. Ability
to apply knowledge in practical situations. Ability to apply fundamental and interdisciplinary knowledge
to successfully solve software engineering tasks. Ability to algorithmic and logical thinking; software
learning outcomes: Know and apply relevant mathematical concepts, methods of domain, system and
object-oriented analysis and mathematical modeling for software development. Apply basic
mathematical concepts, mathematical modeling and algorithmization in the professional sphere.
Content of the academic discipline. Sets and functions. Number sequences. Elements of the theory of
boundaries. Differential calculus of functions of one variable. Study of functions and construction of
their graphs. Basic concepts of functions of many variables. Differentiability of a function of many
variables. The extremum of a function of many variables. Integral calculus. Differential equations and
their systems. Series and their application.

Prerequisites - OZP.01 Linear algebra and analytic geometry, OZP.03 Discrete mathematics.
Requirements - OPP.01 Algorithms and data structure.

Planned educational activities: lectures - 36 hours, practical classes - 54 hours, independent work -
120 hours, together - 210 hours.

Forms (methods) of education: lectures (using methods of problem-based learning, visualization and
information technologies); practical classes (using visual aids and information technologies, illustrating
educational material, demonstrating practical techniques for completing tasks), independent work
(individual homework).

Forms of evaluation of learning results : oral examination, independent and control works.
Semester control form : exam.
Educational resources:

1. Bakun V. V. Mathematical analysis: textbook in 3 hours / V. V. Bakun. — Part 3. Numerical and
functional series. Integrals depending on the parameter. — Kyiv: KPI named after Igor Sikorskyi, 2021.
—435p.

2. Rudnytskyi V.B., Ramskyi A.O., Dikhtyaruk M.M. Higher mathematics: teach . manual / V.B.
Rudnytskyi, A.O. Ramskyi , M.M. Dikhtyaruk — Khmelnytskyi: KhNU, 2017. — 438 p.

3. Turchaninova L.I. Higher mathematics in examples and problems: teach . help _/ L.I. Turchaninova
, O.V. Fate. - K.: "Lira-K" Publishing House, 2018. - 348 p.

4. Higher mathematics: methodical instructions for studying the course for students of engineering
specialties / A. O. Ramskyi, N. O. Yaretska . — Khmelnytskyi: KhNU, 2021. — 178 p.

5. Fichtenholts H.M. Course of differential and integral calculus . -2023. — 1000+ p. ( Ukrainian )

6. MOODLE modular learning environment. Access to the resource:
https://msn.khnu.km.ua/enrol/index.php?id=5401

7. University electronic library. Access to the resource: http://lib.khnu.km.ua/asp/php_f/plage lib.php

Lecturer: Associate professor, PhD Ramskyi A.O.


https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D1%85%D1%82%D0%B5%D0%BD%D0%B3%D0%BE%D0%BB%D1%8C%D1%86_%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%96%D0%B9_%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D1%85%D1%82%D0%B5%D0%BD%D0%B3%D0%BE%D0%BB%D1%8C%D1%86_%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%96%D0%B9_%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
https://nebayduzhi-math.azurewebsites.net/
https://msn.khnu.km.ua/enrol/index.php?id=5401

3. EXPLANATORY NOTE

In accordance with the current curriculum, students of the discipline "Mathematical Analysis" study full-
time "Software Engineering" in the 2nd semester. The discipline "Mathematical analysis" is one of the
professional disciplines and occupies a leading place in the training of specialists of the educational level
"bachelor" in the specialty 121 "Software engineering" under the educational and professional program
"Software engineering".

The goal of the discipline is to develop students' mathematical thinking; their acquisition of deep and
solid theoretical knowledge of mathematical analysis, necessary for the study of special disciplines and
for practical professional activity; develop in students the ability to use mathematical methods with a
systematic approach to solving problems of a professional direction.

Subject of discipline. Basic methods and concepts of mathematical analysis.

Tasks of the discipline. 7o form general and special competencies regarding the ability to abstract
thinking, analysis and synthesis; provide: the ability to apply fundamental and interdisciplinary
knowledge to successfully solve software engineering tasks; ability to algorithmic and logical thinking.

According to the Standard of higher education and the educational program, the discipline must ensure:

Integral Competence Ability to solve complex, specialised tasks or practical problems in software
engineering, characterised by complexity and uncertainty of conditions, using information technology
theories and methods.

General competences :

GCL1. Ability to abstract thinking, analysis and synthesis.

GC2. Ability to apply knowledge in practical situations.

Professional competences.

PC8. Ability to apply fundamental and interdisciplinary knowledge to successfully solve software
engineering tasks

PC14. Ability to algorithmic and logical thinking.

Program learning outcomes

PLO1 To analyse, purposefully search for, and select the necessary information, reference resources,
and knowledge for solving professional tasks, considering modern scientific and technical
achievements.

PLO5 To understand and apply relevant mathematical concepts, domain and system methods, object-
oriented analysis, and mathematical modelling for software development.

Learning outcomes . A student who has successfully completed the study of the discipline must:
skillfully use the apparatus of mathematical analysis to create and research models of practical problems;
determine the extreme, limit and asymptotic properties of the created models; to be able to perform
mathematical operations on the studied objects; characterize and classify the studied objects from the
point of view of mathematical analysis; build mathematical models of researched problems; to be able
to use the apparatus of mathematical analysis for formalization and modeling of the subject area; use the
differential and integral apparatus of mathematical analysis to express the quantitative and qualitative
relations of the models of the studied objects.

Discipline Policy. The organization of the educational process for the discipline complies with the
requirements of the provisions on organizational and instructional-methodological support of the
educational process, the educational program, and the curriculum. Students are required to attend
lectures, practical classes, laboratory work, etc., according to the schedule, not to be late for classes, and
to complete all tasks and checkpoints according to the schedule. Missed practical classes and laboratory
work must be independently completed by the student in full and reported to the instructor no later than
one week before the next assessment. For practical classes and laboratory work, students must prepare
on the relevant topic and demonstrate active participation. Knowledge acquired by an individual in the
discipline or its specific sections through informal education is credited according to the Regulation on
the procedure for transferring learning outcomes and determining academic differences at KhNU.



4. STRUCTURE OF CREDIT CREDITS OF THE COURSE

Topic name

The number of hours allocated to:

Lectures Practical training | Independent work

1 Numerical sequences and functions.
Limit and continuity of a function of 6 10 20
one variable
2 lefer.entlal calculus of a function of 3 12 40
one variable
3 Integral calculus 8 12 24
4 Differential calculus of a function of

: 4 6 14
many variables
5 Differential equations and series 10 14 22

Together: 36 54 120




5. PROGRAM OF EDUCATIONAL DISCIPLINE

5.1. Content of the lecture course

Number
lectures

List of topics of lectures, their annotations

Second semester

Numb
er of
hours

Topic 1. Numerical sequences and functions. Limit and continuity of a function
of one variable .

Number sequences. Sequence limit. The concept of the set. The concept of
numerical sequence. The limit of a numerical sequence. Convergence of the
sequence. Infinitely small and infinitely large sequences. The second wonderful
border.

Lit.: [1] 184-186, 203-220

Functions. The limit of a function of one variable. Concept of function. Ways
of assigning functions. Classification of basic elementary functions. The limit of
a function. Basic theorems about limits.

Lit.: [1] 176-184, 186-220

Continuity of a function of one variable. Infinitesimal and infinitely large
functions. Comparison of infinitesimal quantities. Equivalent infinitesimal
functions. Continuity of a function at a point. Breakpoints and their
classification. The first wonderful border.

Lit.: [1] 221-236, 238-241

Topic 2. Differential calculus of a function of one variable

Differential calculus of a function of one variable. The derivative of a
function. Problems that lead to the concept of a derivative. Definition of the
derivative, its geometric and physical meaning. Differentiation rules. The
derivative of the inverse function. Derivatives of basic elementary functions.
Table of derivatives.

Lit.: [1]241-258

The derivative of a function. Logarithmic differentiation. The derivative of an
implicitly given function. The derivative of a function given parametrically.
Derivatives of higher orders. Lopital's rule.

Lit.: [1] 241-258, 262-264, 285-292

Differential function. The concept of the differential of a function. Application
of the differential in approximate calculations. Signs of growth and decline in
function. Local extremum (Fermat's theorem). Necessary and sufficient
conditions for extremum.

Lit.: [1] 265-272, 276-285, 292-303

Application of the derivative to the study of functions. The largest and
smallest value of the function on the segment. Theorems of Rolle, Lagrange and
Cauchy. Convexity and concavity of the function graph curve. Inflection points.
Asymptotes. The general scheme of a complete study of the function and
construction of its graph.

Lit.: [1] 292-303, 306-313, 319-325

Topic 3. Integral calculus

Indefinite integral. Concept of primitive and indefinite integral. Properties of
the indefinite integral. Table of integrals of some functions. Direct integration.
Lit.: [1] 329-336

Integration methods. Integration by substitution of variables. Integration by
parts. Integration of fractional-rational functions. Universal trigonometric
substitution.

Lit.: [1] 336-346, 349-362




The definite integral. Definition of the definite integral, its geometric content.
Properties of the definite integral. Calculation of the definite integral. Newton-

10 Leibniz formula. 2
Lit.: [1] 369-379
The definite integral. Changing the variable in the definite integral. Integration
11 by parts. Improper integrals. 2
Lit.: [1] 380-394
Topic 4. Difterential calculus of a function of many variables 4
Functions of many variables. The concept of a function of many variables,
12 methods of its assignment. Level lines and surfaces. The limit and continuity of )
a function of many variables.
Lit.: [1] 236-241
Differential calculus of functions of many variables. Partial derivatives of the
first and higher orders. Derivative in direction. Gradient. The complete
13 differential of a function of many variables. The extremum of a function of many 2
variables.
Lit.: [1] 258-262, 264-276, 303-306
Topic 5. Difterential equations and series 10
Differential equations of the first order. Differential equations of the first
14 order. Basic concepts. Cauchy's problem. Integration of the main types of )
differential equations of the first order.
Lit.: [1]403-417
Differential equations of higher orders. Descending order. Linear differential
15 equations with constant coefficients. 2
Lit.: [1]418-434
Rows Numerical, sign-changing series. The concept of a number series. The
condition of convergence of the series is necessary. Actions with rows. Sufficient
signs of convergence of series with positive terms. Interchangeable rows. A
16 . . . . . 2
sufficient sign of convergence of a sign-changing series. Absolute and
conditional convergence. Alternate rows. Leibnitz's theorem.
Lit.: [1] 436-446; [2] 9-102
Functional series. Power series, its radius and interval of convergence. Taylor
17 and McLaren series. Distribution of functions in power series. 2
Lit.: [1]447-455; [2] 118-211
Fourier series. Concept of Fourier series. Distribution of functions in the
18 Fourier series. 2
Lit.: [2] 226-311
Together: 36
5.2 Content of practical classes
List of classes Numb
Number er of
Second semester
hours
Topic 1. Numerical sequences and functions. Limit and continuity of a function 10
of one variable .
1 Plurals Number sequences. )
Literature: [3] 67-77; [4] 94-107
Sequence limit. Infinitely small and infinitely large sequences. The second
2 wonderful border. 2
Literature: [3] 67-77; [4] 107-115
Concept of function. Ways of assigning functions. Basic elementary functions.
3 The limit of a function. Basic theorems about limits. 2

Literature: [3] 67-77; [4] 116-126




Continuity of function. Infinitesimal and infinitely large functions. Comparison

4 of infinitesimal quantities. 2
Literature: [3] 67-77; [4] 126-132
Equivalent infinitesimal functions . Breakpoints and their classification. The
5 first wonderful border. 2
Literature: [3] 67-77; [4] 133-137
Topic 2. Differential calculus of a function of one variable 12
The derivative of a function. Differentiation rules. Derivatives of basic
6 elementary functions . Table of derivatives . 2
Lit.: [3] 78-88
Logarithmic differentiation . The derivative of an implicitly given function.
7 The derivative of a function given parametrically. 2
Lit.: [3] 78-88
2 Derivatives of higher orders. Lopital's rule. Independent work 1 )
Lit.: [3] 78-88
Differential function. Application of the differential in approximate
9 calculations. Signs of growth and decline of function . Local extremum )
(Fermat's theorem). Necessary and sufficient conditions for extremum .
Literature: [3] 78-95; [4] 145-153
The largest and smallest value of the function on the segment. Convexity,
10 concavity of the function graph. Asymptotes. 2
Lit.: [3] 89-95; [4] 154-159
1 Scheme of constructing a function graph. )
Lit.: [3] 89-95; [4] 160-163
Topic 3. Integral calculus 12
Indefinite integral. Direct integration. Substitution of variables. Integration by
12 parts. 2
Lit.: [3] 118-130
13 Integration of fractional-rational functions. )
Lit.: [3] 118-130
14 Integration of trigonometric functions. Integration of irrational functions. >
Lit.: [3] 118-130
The definite integral. Definition of the definite integral, its geometric meaning.
Properties of the definite integral. Calculation of the definite integral. Newton-
15 Leibniz formula. Changing the variable in the definite integral. Integration by 2
parts. Improper integrals.
Lit.: [3] 131-135
16 Application of the definite integral. Calculation of areas. )
Lit.: [3] 135-147
Application of the definite integral. Calculation of the length of the arc of the
17 curve, the volume of the body of rotation. 2
Lit.: [3] 135-147
Topic 4. Differential calculus of a function of many variables 6
A function of many variables. Partial derivatives and total differential of
18 functions of many variables. The derivative of the function given implicitly. 2
Lit.: [3] 95-111
19 Directional derivative. Gradient. 5
Lit.: [3] 95-111; [4] 167-171
20 Study of the function of two variables at the extremum. )
Lit.: [3] 95-111; [4] 173-180
Topic 5. Differential equations and series 14




Differential equations of the first order. Equations with separated variables.

21 Cauchy's problem. Homogeneous equations. Linear. Bernoulli's equation. 2
Lit.: [3] 148-154

2 Differential equations of the second order. Descending order. )
Lit.: [3] 155-163

73 Linear differential equations with constant coefficients. Independent work 2 )
Lit.: [3] 155-163
Number series. The concept of a number series. The condition of convergence
of the series is necessary. Actions with rows. Sufficient signs of convergence of

24 series with positive terms. A sufficient sign of convergence of a sign-changing )
series. Absolute and conditional convergence. Alternate rows. Leibnitz's
theorem. Conditional and absolute convergence.
Lit.: [3] 164-174
Functional series. Functional series. Power series, its radius and interval of

25 convergence. 2
Lit.: [3] 168-174

26 Taylor and McLaren series . Distribution of functions in power series. )
Lit.: [4] 295-313

27 Fourier series. Distribution of non-periodic functions in the Fourier series. )
Lit.: [4] 314-326

Together: 54




5.3 . The content of the student's independent (including individual) work

The independent work of students consists in the systematic processing of program material from
relevant sources of information, preparation for the performance and defense of individual homework,
surveys (testing) on theoretical and practical material, performance of independent and attestation
control works, preparation for exams, etc.

Content of independent work of full-time students

No. of Number of
the Content of independent work h
ours
week
Second semester
1 Elaboration of lecture material, preparation for practical classes No. 1 and 2, 6
obtaining ID No. 1.
) Elaboration of lecture material, preparation for practical classes No. 3 and 4, g
solution and written design of exercises IDZ No. 1.
3 Elaboration of lecture material, preparation for practical classes No. 5 and 6, 6
preparation for defense of ID No. 1, preparation for independent work No. 1.
4 Elaboration of lecture material, preparation for practical classes No. 7 and 8, g
defense of IDZ No. 1.
5 Elaboration of lecture material, preparation for practical classes No. 9 and 6
10, solution and written design of exercises IDZ No. 2
6 Elaboration of lecture material, preparation for practical classes No. 11 and 6
12, defense of IDZ No. 2, preparation for test work No. 1
7 Elaboration of lecture material, preparation for practical classes No. 13 and 6

14, solution and written design of exercises IDZ No. 3.

Elaboration of lecture material, preparation for practical classes No. 15 and
8 16, solution and written design of exercises IDZ No. 3, preparation for 8
independent work No. 2

Elaboration of lecture material, preparation for practical classes No. 17 and

? 18, defense of IDZ No. 3. 6

10 Elaboration of lecture material, preparation for practical classes No. 19 and 6
20, solution and written design of exercises IDZ No. 4.

1 Elaboration of lecture material, preparation for practical classes No. 21 and 6
22, solution and written design of exercises IDZ No. 4.
Elaboration of lecture material, preparation for practical classes No. 23 and

12 24, preparation for defense of ID No. 4, preparation for independent work 6
No. 3.

13 Elaboration of lecture material, preparation for practical classes No. 25 and 6

26, defense of IDZ No. 4.

Elaboration of lecture material, preparation for practical classes No. 27 and
14 28, solution and written design of exercises IDZ No. 5, preparation for 8
independent work No. 4.

Elaboration of lecture material, preparation for practical classes No. 29 and

15 30, solution and written design of exercises IDZ No. 5. 6

16 Elaboration of lecture material, preparation for practical classes No. 31 and 2
32, preparation for defense of ID No. 5.

17 Elaboration of lecture material, preparation for practical classes No. 33 and 6
34, defense of IDZ No. 5, preparation for independent work No. 5.

13 Processing of lecture material, preparation for practical classes No. 35 and 2

36, preparation for the exam.

Together: 120




6. TEACHING METHODS

The discipline learning process is based on the use of classical and modern technologies, in particular:
lectures (using methods of problem-based learning, visualization and information technologies);
practical classes are conducted in direct communication with students, with the involvement of
illustrative (handout) materials and information technologies, independent work (individual homework,
essays, student research papers), modular training. The purpose of such classes: development of students'
mathematical thinking; their acquisition of deep and solid theoretical knowledge of mathematical
analysis, necessary for the study of special disciplines and for practical professional activity; develop in
students the ability to use mathematical methods with a systematic approach to solving problems of a
professional direction.

7. FORMS AND METHODS OF EVALUATING LEARNING OUTCOMES

Current control is carried out during lectures and practical classes. Semester control is conducted in the
form of an exam. When deriving the final grade, the results of the current control and the written exam
are taken into account.

The process of assessing the student's readiness can be divided into stages:

The first stage of assessment is aimed at determining the knowledge of the information minimum. If the
student has firmly mastered the amount of formal knowledge determined by the curriculum, it means
that he knows how to use it in solving various issues of security and protection of computer systems,
designing and implementing information protection software systems and their components, and knows
how to analyze and expand them. At the same time, it is necessary to establish the levels and criteria of
the formation of knowledge regarding the content of educational elements. These levels are:

Familiar -orientated (OO) - a person has an approximate idea of the concepts being studied, is able to:
solve typical specialized problems, correctly choose the methods of solving them, reasonably use the
acquired knowledge and modern information technologies to analyze the tasks and make appropriate
decisions , to be able to think abstractly .

Conceptual- analytical (PA) - a person has a clear idea about the educational object, is able to transfer
previously acquired knowledge to typical situations.

Productive -synthetic (PS) - a person has a deep understanding of the educational object, is able to
synthesize, generate new ideas and concepts, transfer previously acquired knowledge to atypical, non-
standard situations.

When teaching the discipline, such types of training are used as lectures, practical classes, individual
counseling and guidance of the student's independent work.

Each type of work in the discipline is evaluated on a four-point scale. The semester final grade is defined
as a weighted average of all types of academic work completed and passed positively , taking into
account the weighting factor. The weighting factors change depending on the structure of the discipline
and the importance of its individual types of work. A student who scored a positive weighted average
score for the current work and did not pass the final control measure (exam) is considered to have failed.
When assessing students' knowledge, various means of control are used, in particular: an oral survey at
the beginning of a practical lesson; the quality of performance, acquisition of theoretical knowledge and
practical skills is checked by defending individual homework according to the work program of the
discipline.

The grade given for the practical session consists of the following elements: oral survey of students;
knowledge of theoretical material on the topic; quality of individual homework; the student's ability to
justify the constructive decisions made; timely protection of individual homework and timely writing of
independent and control works. To complete the discipline program, the student must receive positive
grades from each type of semester control, namely: classroom work, control, independent work and
individual homework.

The deadline for defending individual homework is considered timely if the student defends it in the
next class after studying the corresponding topic. For the untimely defense of an individual homework
due to an improper reason, the student receives a "satisfactory" grade for a positive answer.

The student must make up the missed practical session within the deadline set by the teacher, but no later
than a week before the end of theoretical classes in the semester.




When evaluating students' knowledge, the teacher is guided by the following criteria.

The grade "excellent" according to the ECTS-A scale (see the grading scale) is awarded to a student for
a deep and complete mastery of the content of the educational material in which he can easily navigate,
the conceptual apparatus, for the ability to connect theory with practice, to solve practical tasks, express
and justify their judgments. An excellent assessment implies a competent, logical presentation of the
answer (both orally and in writing), high-quality external design. The student must acquire practical
skills in compiling various algorithms and developing programs based on these algorithms. The grade
"excellent" is awarded to a student who has thoroughly mastered the subject area and knows how to
apply it in practice. The student should not hesitate when changing the question, should make detailed
and generalizing conclusions.

A grade of "good" according to the ECTS-B scale is given to a student for complete assimilation of the
educational material, mastery of the conceptual apparatus, orientation in the studied material, conscious
use of knowledge to solve practical tasks, competent presentation of the answer, but there were some
inaccuracies in the content and form of the answer (errors), unclear formulations of regularities, etc. The
student's answer should be based on independent thinking.

A student receives a "good" grade on the ECTS - C scale for a correct answer with one significant error.
A grade of "satisfactory" on the ECTS-D scale is awarded to a student who has demonstrated knowledge
of the main curriculum material to the extent necessary for further study and practical activity in a
profession that copes with the implementation of practical tasks provided for by the program. As a rule,
the student's answer is built on the level of reproductive thinking, the student has little knowledge of the
structure of the course, makes mistakes in the answer, learned and acquired practical skills, but made
inaccuracies. Hesitates when answering a modified question, at the same time, the student has knowledge
that allows him to eliminate inaccuracies in the answer under the guidance of the teacher.

The grade "satisfactory" on the ECTS-E scale is awarded to the student for incomplete mastery of the
program material, but acquired knowledge and acquired practical skills.

The rating "unsatisfactory", according to the ECTS - FX scale, is assigned when the student has scattered,
unsystematic knowledge, does not know how to distinguish the main and secondary, makes mistakes in
the definition of concepts, distorts their meaning, presents the material chaotically and uncertainly,
cannot use knowledge when solving practical tasks. As a rule, an "unsatisfactory" grade is given to a
student who cannot continue his studies without additional knowledge from the course.

The grade "unsatisfactory”, according to the ECTS - F scale, is given to a student when the student has
scattered, unsystematic knowledge, does not know how to distinguish the main and secondary, makes
mistakes in defining concepts, distorts their meaning, presents the material chaotically and uncertainly,
cannot use knowledge in solving practical tasks.

Each type of work is evaluated on a four-point scale. The semester final grade is determined as a
weighted average of all types of work

The structuring of the discipline by types of work and the evaluation of student learning results
in the semester by weighting coefficients

Auditory work Independent, individual work Semester control
_ Control Individual Independent
Practical classes #1-36 work homework works Exam
#1-5 #1-5
1-36 1 1-5 1-5
0.05 0.15 0.2 0.2 0.4

The final semester grade according to the national scale and the ECTS scale is set in an automated
mode after entering all grades into the electronic journal. At the same time, according to the national
scale, the following is given: "excellent", "good", or "satisfactory" , and according to the ECTS scale - the
letter designation of the grade corresponding to the number of points scored by the student.

Correlation of the domestic evaluation scale and the ECTS evaluation scale



Evaluati

Interval scale

on of of DoiNts Domestic assessment
ECTS P
A 475500 Excellent - deep and complete mastery of the basic material and
' ' identification of relevant skills and abilities
B 4.95 474 G(_)od - complete knowledge of the educational material with a few
minor errors
3.75-4.24 Good - a generally correct answer with two or three significant errors
Satisfactory - incomplete mastery of the software material, but
D 3.25-3.74 > . e :
sufficient for practical activities in the profession
Satisfactory - incomplete mastery of the program material that meets
E 3.00-3.24 Y . "
the minimum evaluation criteria
Unsatisfactory — the unsystematic nature of the acquired knowledge
FX 2.00-2.99 and the impossibility of continuing education without additional
knowledge of the discipline
F 0.00-1.99 Unsatisfactory - serious further work and re-study of the discipline is

necessary

NN R WD =

30.
31.
32.

8. QUESTIONS FOR STUDENTS' SELF-CONTROL

The concept of numerical sequence.

The limit of a numerical sequence.

The concept of a function and ways of setting it.
The domain of the function and the set of its values.
Definition of the graph of the function.

Monotonic functions.
Even and odd functions.

Periodic functions.
Definition of a complex function..

Definition of an inverse function.

Definition of the boundary of a function at a point.

Concept of infinitesimal quantities.

The connection between infinitesimal quantities and the limit of a function at a point.
Property of the sum of infinitesimals.

The property of the product of infinitesimals by a finite value.

Basic theorems about limits.

The concept of infinitely large quantities.

The relationship between infinitely small and infinitely large quantities.
Equivalent infinitesimal quantities.

The concept of infinitesimals of the same order of smallness.

Basic equivalent infinitesimal functions.

Definition of continuity of a function at a point.

Correctable gaps in function.

Discontinuities of the function of the first kind.

Discontinuities of the function of the second kind.

Definition of the derivative function at a point.

Geometric content of the derivative.

The physical content of the derivative.

Basic rules of differentiation (derivative of the algebraic sum of two functions, product,
quotient, superposition of functions, inverse function).

Table of derivatives of elementary functions.

The concept of a derivative of a higher order.

Study of the function for monotonicity.




33.  Critical points of a function.

34.  Definition of extremum points and extremums of a function.

35.  Rules for finding extrema of a function using the first derivative.

36.  Rules for finding extrema of a function using the second derivative.

37.  The largest and smallest value of a function on a line segment.

38.  Convexity and concavity of a curve on an interval.

39.  Inflection points of the function.

40.  The procedure for finding intervals of convexity and concavity and inflection points of the

function graph.

41.  Definition of asymptotes of a graph of a function.

42.  Vertical asymptotes of the graph of the function.

43.  Horizontal asymptotes of the function graph.

44.  Inclined asymptotes of a function graph.

45.  The general scheme of research of the function and construction of its graph.
46.  The primitive and its properties

47.  The indefinite integral and its properties

48.  The table of the main indefinite integrals

49.  The method of replacing the variable when integrating functions
50.  Integration by parts

51.  Ostrogradsky theorem

52.  Integration of proper rational fractions

53.  Integration of improper rational fractions

54.  Integration of fractions containing a square trinomial

55.  Integration of elementary fractions of the first and second type

56.  Integration of elementary fractions of the third type
57.  Integration of elementary fractions of the fourth type

58.  Integration of trigonometric functions

59.  The concept of the definite integral, its geometric meaning
60.  The physical meaning of the definite integral

61.  Definition of the definite integral, its economic meaning

61.  Basic properties of the definite integral

63.  Calculation of the definite integral. Newton-Leibnitz formula

64.  Approximate calculation of definite integrals
65.  Change of variables in the definite integral
66.  Integration by parts in the definite integral

67.  Improper integrals from unbounded functions

68.  Improper integrals on an infinite interval

69.  Application of the definite integral

70.  Series: basic definitions

71 D'Alembert's sign of the convergence of a number series

72.  Cauchy 's sign of the convergence of a number series

73. Signed series. Leibniz's sign of convergence of such a series

74.  Interchangeable series. Absolute and conditional convergence

75.  Functional series

76.  Power series. Convergence radius

77.  Taylor's formula and series

78.  Decomposition of some elementary functions into Maclauren's series
79.  Differential equations. Basic concepts

80.  The simplest types of differential equations of the first order

81.  Ways to reduce the order in differential equations.

82.  Linear homogeneous differential equations with constant coefficients.
83.  Finding a partial solution for a nonhomogeneous differential equation with constant

coefficients.



9. TEACHING AND LEARNING MATERIALS

The educational process in the discipline " Mathematical analysis" is fully and sufficiently provided with
the necessary educational and methodical literature.

10. RECOMMENDED LITERATURE
Main

1. Pymauupkuii B.b., Pamcekuit A.O., [ixtapyk M.M. Buma wmaremaruka: HaBd. TOCIOHHMK /
B.b.Pynuunpkuii, A.O.Pamcekuii, M.M. [lixtapyk — Xmenpauipkuii : XHY, 2017. — 438 c.

2. bakyn B. B. Maremarnuynuii anami3 : miapyynuk y 3-x 4. / B. B. bakyn. — Y. 3. Uucnosi i
¢dbyHkmioHanbHi psaay. [HTerpanu, 3anexHi Big napamerpa. — Kuis : KIII im. Iropst Cikopcbkoro,
2021.-435c.

3. Buma marematuka : METOAMYHI BKa3iBKM JI0 BHUBYEHHSI Kypcy Ul CTYAEHTIB 1HXEHEPHHUX
cneuianbHOCcTel / A. O. Pamcrpkuii, H. O. fpenpka. — Xmensuunpkuit : XHY, 2021. — 178 c.

4. . Anton, H., Bivens, I. C., Davis, S. (2021). Calculus, Wiley. — 1152 p

5. ®ixrenrouneir M. Kypc nmudepenniansaoro Ta interpansHoro uncienss. —2023. — 1000+ c.

6. Yong, J. (2020). Mathematical Analysis: A Concise Introduction. World Scientific Publishing
Company. — 276 p

Auxiliary

7. Bukopucransas Maple npu BUBYCHHI 00YHCITIOBATILHOI MaTeMaTUKK: METOIMYHI BKa31BKHU 10
MIPAKTUYHUX Ta Ja00paTOPHUX POOIT [ CTYACHTIB 1H)KEHEPHHUX creniansHocTei /A.O
Pamcobkuit, H.O. fpenbka. — Xmenpuunbkuit: XHY, 2023. - 105 c.

8. Abbott, Stephen (2015). Understanding Analysis. Undergraduate Texts in Mathematics. New
York: Springer.

9. Bumia matemaruka. J{udepenuianbti piBHSHHS. Paau: npakt. J{ns cTyaeHTIB 1HX. — TEXH. MIEIl.
ykaaa.: HM. Camapyk, O.A. Ilomnasceka. — XmenpHunbkuii: XHY, 2020. — 107 c.

10. Buma maremaruka Jijisi HEMaTeMaTUYHUX criemiaibHocTer : HaBy. moci6. / C. C. Hpins, C. M.
Hsuenxo, FO. O.3axapiituenko, P. K. Yopneit. — K. : HaYKMA, 2017. - 218 c.

11. [loranina T.B. Buma matematuka: «BekropHuii anamni3 i Teopist moss». Teopis 1 mpakTHKa: HaBY.
nociouuk / T.B. Iloranina. — X.: HTY «XI1II», 2019. — 151 c.

12. Rahmani-Andebili, M. (2021). Calculus: Practice Problems, Methods, and Solutions, Springer
International Publishing, — 155 p.

13. Washington, A., Evans, R., Boué, M., Martin, E. (2021). Basic Technical Mathematics with
Calculus, Pearson Education Australia. — 1168 p.

14. Calculus: The Basics. (2022). NY Research Press.— 207 p.

15. Rogawski, J., Adams, C. (2015). Calculus. W. H. Freeman.— 1150 p.

16. Anton, H., Bivens, I. C., Davis, S. (2021). Calculus: Multivariable. Wiley. .— 448 p.

11. INFORMATION RESOURCES

1. MOODLE Learning Platform. Access to the resource https://msn.khmnu.edu.ua.
2. University Electronic Library. Access to the resource: http://library.khmnu.edu.ua .
3. University Repository. Access to the resource https://elar.khmnu.edu.ua’/home.

Pesynomamu naguannus. CTyJCHT, SKHI YCIIIIHO 3aBEPIINB BUBYECHHS AUCIUIUTIHU, MA€: aHAi3yBaTH,
LIECIPSIMOBAHO IIyKaTH 1 BUOMpaTH HEOOXinHI s BHUpiMIEHHS NpodeciiHuX 3aBAaHb iHPOpMAaIiitHO-
JIOBITHUKOBI PECYpCH 1 3HAHHA 3 ypaxXyBaHHSAM CY4YaCHHUX JIOCSITHEHb HAyKH 1 TEXHIKH;


https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D1%85%D1%82%D0%B5%D0%BD%D0%B3%D0%BE%D0%BB%D1%8C%D1%86_%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%96%D0%B9_%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
https://nebayduzhi-math.azurewebsites.net/
https://archive.org/details/understandingana0000abbo_h6w9

3HaTH 1 3aCTOCOBYBaTH Ha MPaKTHULl (yHIAaMEHTaJbHI KOHIEMIii, MapaJurMd 1 OCHOBHI MPHHLHUIN
(YHKIIIOHYBaHHS MOBHHX, IHCTPYMEHTAJbHUX 1 OOYHMCIIOBaNbHUX 3aco0iB imxkeHepii [13; mpoBoautu
NepennpoeKTHE OOCTEeKEHHS MPEeAMETHOI 00JIacTi, CUCTEMHUI aHaii3 00'eKTa MPOEKTYBaHHS; BHOMpPATU
BUXIIHI JaHi JJI MPOEKTYBaHHS, KEPYIOUHCh (HOpMaIbHUMH METOJAaMH OMHCY BHUMOI' Ta MOJEIIOBAHHS;
3aCTOCOBYBAaTH Ha MPAKTUI €(PEeKTUBHI MiAXOAH MIOA0 MpoekTyBaHHsA I13; MoTMBOBaHO OOMpaTH MOBU
NporpaMyBaHHSA Ta TEXHOJIOTii po3poOKM IiIsi po3B’s3aHHS 3aBIaHb CTBOPEHHs 1 cympoBokeHHs [13;
ananizysamu BX1AHI TaH1 3aBIAHHS; 6u3Hayamu (PyHKIIIOHAIBHI BAMOTH JI0 PO3POOIIOBAHOI TPOTpamMu;
amanizysamu 1 nopisHioéamu METOIW PO3B'S3aHHS 3aJaui Ta o0Ocpymmyeamu OOpaHUH CIOCiO;
BUKOHY6amu ANTOPUTMI3ALIIIO 33/1a4 Ta KOAYBAHHS; iHmepnpemysamu pe3yabTaTH poOOTH MPOrpaMu;
niobupamu TECTOBI HAOOpHU HAHWX; 6UGIAMU T yCyéamiu TPOTPAMHI MOMWIKH; OYiHIO8AmMU CTYIIiHb
BIJIMMOBITHOCTI PO3POOJICHOT MpOTrpaMy BU3HAYCHUM BUMOTAM.



