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Kypcy

Mporpama HaB4YanbHOI AUCLUNNIHU

1. Onuc HaB4YanbHOI AUCLUMNIIiHK, TT MeTa, NpeaMeT BUBYaHHSA Ta pe3ynbTaTtu
HaBYaHHA

e Hap4yanbHa gucuunniHa HaneXxuTb 40 LMKy MaTeMaTUYHOI Ta NPUPOAHUYO-
HayKoBOI NiAroToBKW.

e [lpeameT HaBYanNbHOI AUCUUNAIHM - MeTOoAu ANdEpPEHLianbHOro i iHTerpanbHoOro
YMCMEHHSA Ta IX 3aCTOCYBaHHA 00 PO3B’sI3yBaHHA abCTpaKTHUX Ta NPUKIagHnX
3apau.

MixgucumnniHapHi 38’a3kun: 3aranbHU Kypc BULLOT MaTteMaTuUkn € oyHOaMEHTOM OCBITH
chneuianicta-iHxeHepa. Temu, aki posrnggatoTbes B Kypci “ MatemaTtuyHum ananis 1. JliHinHa
anrebpa. [OudepeHuianbHe 4YUCMEHHA ”, a TakKOX KINbKICTb rOAWH, WO MNaHylTbCca Ans
BUKIMadaHHS KOXHOI 3 UMX TeM, HEpPO3pMBHO 3B'dA3aHi 3 BMMOramu cneuianbHUX Ta iHWKX
3aranbHOOCBITHIX Kadyep, L0 CTOCYETbCA cneumdikm X ANCUMNAIH.

baraTo yBaru npugineHo andepeHuianbHOMYy Ta iHTerpanbHOMY YUCNEHHAM, 6e3 sKuX
HEMOXINBO BMBYATU Y BULLOMY HaBYanbHOMY 3aknagi Taki gUMcumniiHn 9K gisuka, TeopeTuyHa
MeXaHika, HapucHa reomeTpia Ta iH. Llen kypc € 6a3oBuM KypcoM AnS YCNiLWHOro OBOMOAiIHHS
CTyAeHTamu cneuianbHUX AUCUUNIIH.

MeToro HaBuyanbHOI AUCUMNAIHM € (POPMYBaHHA y CTYAEHTIB 30aTHOCTEN BUKOPUCTOBYBATU
MEeTOAM MaTEMATUYHOrO aHanidy ans OBOSOAIHHA HeoOXiAHMM MaTeMaTUYHUM anapaTtom, Lo
gonomMarae adanisyBatu, MoOAenoBaTM Ta pPO3B’sA3yBaTW MNpPUKNagHi iHXeHepHi 3ajadi i3
3aCTOCYBaHHSAM, A€ Lie MOXITMBO, 00YMCIIOBANbHOI TEXHIKK.

lNpozepamHi kKomremeHmHocmi

3aranbHi komneteHTHOCTI (3K)

3K 1 3gaTHicTb 40 abCTpakTHOro MUCNEHHS, aHani3y Ta CUHTe3y
3K 6 3gaTHiCTb BYUMTMKCA | OBONOAIBATM CydaCHUMM 3HAHHSMM
3K 11 3gaTHicTb NnpunmMaTt o6r'pyHTOBAHI pPilEHHSA

®daxoBi komneteHTHOCTI (PK)

@K 1 3gaTHiCTb 4O MaTeMaTMYHOro OOPMYOBAHHA Ta JOCNIAXKYBaHHS HEMEPEPBHUX Ta
OUCKPETHUX MaTeMaTUYHUX Moaenen, obrpyHToByBaHHA BUOGOpY MeToAiB i niaxoais Ans
PO3B’A3yBaHHS TEOPETUYHUX | MPUKNAgHUX 3a4ad Y ranysi KOMM'IoTEPHUX HayK, aHani3dy Ta
IHTepnpeTyBaHHSA

MporpamHi peaynbtatn HaB4aHHs (MP)
MP 2 BukopucTOoBYyBaTU CydacHUA MaTeMaTUYHUIA anapaT HenepepBHOro Ta ANCKPETHOro
aHaniay, niHinHoi anrebpu, aHaniTM4HOT reoMeTpil, B NPOGECINHIN AiSNbHOCTI ANs PO3B’sA3aHHS



3aga4y TEOPETUYHOIO Ta NPUKNALHOro XxapakTepy B NPOLEeCi NPOEKTyBaHHA Ta peanisauii
ob6’ekTiB iIHpopMaTM3aUi.

2. lpepekBi3anTN Ta NOCTPEKBI3UTU AUCLUUNNIHU (MicLle B CTPYKTYPHO-NOri4Hin cxeMmi
HaBYaHHA 3a BiANOBIAHOK OCBITHLOK NPOrpamotro)

OucumnniHa 6asyetbcsa Ha gucumnnidi  MatemaTtudHuin  anania 1, JliHinHa anrebpa,
OudepeHuianbHe YUCREHHS, WO BWUKNA4AeTbCA B MepLloMy cemecTpi Ta Ha ©0asi MOoBHOI
cepegHboi abo cepeHbOI NPOGECINHOT OCBITMH.

3. 3MicT HaBYanbHOI AUCUUNIIIHU
Po3din 3. InmeepasibHe YucneHHs1 hYyHKYii OOHi€i 3MiHHOT

3.1. Hesu3Ha4yeHul iHmeepan

MepBicHa QyHKUiA. HeBu3HavyeHWW iHTerpan, MOro BracTMBOCTI. |HTerpyBaHHA 3a
AOMNOMOroK 3aMiHU 3MIHHOT B HEBWM3Ha4YeHOMY iHTerpani. Tabnuusa iHTerpanis. IHTerpyBaHHs
yacTHamu. [eski pekypeHTHi dopMynu. [HTerpyBaHHs Lpo6oBo-pauioHanbHUX YHKUIRA.
IHTerpyBaHHsa geskux ippauioHanbHUX YHKUIW. IHTerpyBaHHA GiHOMianbHUX audoepeHuianis.
Teopema YebuweBa. IHTerpyBaHHA BMpasiB, $Ki  MICTATb TPUTOHOMETPUYHI  QOYHKLIT.
IHTerpyBaHHA BupasiB i3 KBagpaTHUMKU TpuyneHamu. [lpuknagu enemMeHTapHuX QYHKLUIN,
NepBICHI AKNX He € efleMeHTapHUMU PYHKLIAMU.

3.2. BusHa4yeHul iHmeepan

3afadi, Aki NpMBOASATbL OO MOHATTS BU3HAYeHoro iHTerpana. O3HavyeHHs1 BU3HA4YeHOoro
iHTerpana. [octaTHi yMOBM iHTErpyBaHHsS yHKUil. BnactmBoCTi BU3HAYEHOro iHTerpana.
Teopema Npo OuiHKY BU3HAYEHOrO iHTerpana Ta ii reoMeTpu4He TIyMadeHHs.

BuaHauyeHun iHTerpan sik yHKLUist 3MiHHOI BEPXHbOI MeXi iHTerpyBaHHs. HenepepBHICTb
uiel  dyHkuii, T andpepeHuinoBHictb. dopmyna HbloToHa-JlenbHiua. 3amiHa 3MiHHOT Y
BU3HAYeHOMY iHTerpani. |[HTerpyBaHHA 4YacTMHaMKW Yy BW3HaA4YeHOMY iHTerpani. IHTerpyBaHHS
Linux goaaTHUX CTeNeHiB CUHYCca | KOCMHYca.

O6uuncneHHs nnowy, giryp y AekapToBi cuctemi koopguHar. nowa girypu B NOASpHIn
cuctemi koopamHat. ObumcneHHs ob'emy Tina 3a BiAOMMMM MoOLlaMM MOro naparnenbHUX
nepepisis. O6'em Tina obeptaHHA. CnpsMMEHICTb MNOCKOI KpmBoil. [JOBXMHA Oyrn NIOCKOT
KpMBOI MNpu pidHMX crnocobax 1i 3agaHHs. [oBXWHA AyrM NpoCTOpOBOI KpuBOil. EninTuyHi
iHTerpann. O64yncneHHs nnowli noBepxHi obepTaHHsA. CTaTUMYHI MOMEHTW Ta KoopAMHATW
LEeHTpPY Mac maTtepianbHOI gyrnm Ta maTepianbHol nnockol irypu. Teopemun Manna-lynbaiHa.
MomeHTn iHepuii. MeToan YMcenbHOro iHTerpyBaHHA: dOpPMynn MPSIMOKYTHUKIB, Tpanewin Ta
napabon.



3.3. HeenacHi inmezpanu; inmezpanu, 3a1exHi 8io napamempie

HesnacHi iHTerpanu Big OOMeXeHUX YHKUIK MO HeobMexXeHOMY MPOMIKKY
iHTerpyBaHHa. [onoBHe 3HayeHHs. [locTtaTHi 03HakM 36PKHOCTI Ta pO3BiXKHOCTI HeBMaCHMUX
iHTerpanis Big gogaTtHUX dyHKUIN. ABcontoTHa 36iXKHICTb.

HesnacHi iHTerpanu Big HeobMexeHuX YHKUIM 1o OBMexeHOMY MPOMIKKY
iHTerpyBaHHa. [onoBHe 3HauyeHHs. [locTaTHi O3HakM 36PKHOCTI Ta pO3BiXKHOCTI HeBMaCHMUX
iHTerpanis Big gogaTtHUX dyHKUIN. ABcontoTHa 36iXKHICTb.

IHTerpanu, 3anexHi Big napameTpiB. HenepepBHicTb. [OudepeHuitoBaHHA Ta
IHTerpyBaHHA 3a napamMeTpoM. HeBnacHi iHTerpanu, ki 3anexaTtb Big napametpis. lama- Ta
BeTa-pyHKLUil.

Po30in 4. ®yHKUiT KinbKOX 3MiHHUX

4.1. [lMoHsmms  ¢yHKUii Kinbkox 3MiHHUXx. [paHuuys ma HenepepeHicMb.
HugpepeHuyiroeaHHss ma 3acmocyeaHHs1 MOXiOHUX

OCHOBHi MOHATTA: BM3HAYEHHS €BKMIOOBOI  BiACTaHI MK OBOMa TO4YkamMum B
BGaraToBMMIpHOMY NPOCTOPI; OKifl; BHYTPILLHS, MEX0BA, 30BHILLHS TOYKM MHOXWHW; BigKkpuTa Ta
3aMKHEHa MHOXMHa; obnacTb. MOHATTS QYHKUIT KinbKOX 3MiHHUX. HenepepBHiCTb B Touui, B
obnacTi, B 3aMkHeHin obnacti. Teopemn Kowi i Benepwrtpacca npo HenepepBHi QYHKLUIl.
PiBHomipHa HenepepBHicTb, Teopema KaHTopa. ®PyHKUiA ABOX 3MiHHMX, 1 obnacTb
BU3HaAYEHHS. [eOMeTpuYHe TINyMayeHHs (PYHKUIT 4BOX 3MiIHHUX.

YacTuHHI noxigHi nepworo NopsiAaKy: O3HAaYEHHs, reOMeTpUYHe TNyMaveHHs Ans QyHKUi

OBOX 3MiHHUMX. [ndepeHUiNnoBHICTb (OYHKLII KiNIbKOX 3MIHHUX B TOYLi: O3HAYeHHs, HeobXxigHa
ymMoBa, [focTaTHa ymoBa. [loBHMM AudpepeHuian Ta WMOro BUKOPUCTAHHA Y HabnuxeHux
obumncneHHsax. MNoxigHa cknageHol gyHkuii.lNoBHa noxigHa. [JoTMYHa nnowumHa Ta Hopmarnb 0
NOBEPXHi.

[eomeTpnyHe TrymMayeHHs MOBHOro AudpepeHuiana gyHKUil ABOX 3MIHHMX. HesBHa
dyHKUis. Teopema Npo iCHyBaHHS HeABHOI OYHKLiI. Teopema nNpo AndepeHLitoBaHHA HESIBHOI
dyHKuUil. ToxigHi BUWKMX nopsiakiB. Teopema npo MiwaHi noxigHi. OudepeHuiany BuMX
nopsiaKiB.

®opmyna Tewnnopa ana yHKUil 4BOX 3MiHHMX. MMOHATTA NpO 0COBMAMBI TOYKU KPUBOI.
EkcTpemMyMm yHKUiT KinbKoX 3MiHHUX. HeobxiaHi yMOBU ekcTpeMyMy (PYHKLUIT KifTbKOX 3MiHHUX.
HocTtatHi ymoBu. Hanbinblie Ta HanMMeHLle 3Ha4vyeHHs QOYHKLUil, HenepepBHOI B OOMeXeHin
3aMKHeHin obnacTti. MeTtoa cyHkuiT Jlarpanxa.

Po30in 5. 3euyaliHi dughepeHyianbHi pieHSIHHS
5.1. 3euv4aliHi dughepeHyianbHi pieHsIHHSI Nepuwoz20 nopsioKy

3agaudi, gki npuBoaaTb A0 AndpepeHuianbHuX piBHsAHb. OCHOBHI NoHATTA. 3agada Kouwi.
Teopema icHyBaHHA Ta €OWHOCTI po3B'A3Ky 3afadi Kowi ansa audoepeHuianbHOro piBHAHHA
nepworo nopsaky. Ocobnuei po3s'asku. [lone HanpsaMkiB. I3oknuHM. MeToa nocnigoBHUX
HabNMXeHb.

[OudepeHuianbHi piBHAHHA NepLlloro nopsaky 3 BiJOKpeMNoBaHUMU 3MIHHUMW. JliHIWHI
andepeHuianbHi piBHAHHA. PiBHAHHA BepHynni. PiBHAHHA ogHOPigHI BIAHOCHO 3MIHHUX Ta AKi



3B0AATbCSA A0 HUX. PiBHSIHHSA B NOBHUX AndepeHuianax.

5.2. 3euv4aliHi dughepeHyianbHi pieHsIHHS auuux NopsiokKie
OudbepeHuianbHi piBHAHHA BUWMX nopsagkie. 3agada Kowi. Teopema npo iCHyBaHHA Ta

€OVHICTb Po3B'A3Ky. [esaki Buan audepeHuiansHUX PiBHAHb BULLOIO MOPSAAKY, LLO OOMYyCKaTb
3HWKEHHA nopsagaky. JliHIMHI  andpepeHuianbHi  PIBHAHHA  OOBINbLHOrO  nopsaky.  JliHinHI
AndpepeHuianbHi onepaTtopu, X BRacTMBOCTI. Teopema nNpo HeobXxigHy i OOCTaTHIO YMOBY
NiHINHOT He3anexHOCTi POo3B'A3KiB  NIHINHOrO ofHOpPIAHOrO AudepeHUianbHOro  PIBHAHHS
OOBINbLHOrO NMOpsAAKy 3 HenepepBHUMU B AeAKOMY iHTepBani koediuieHtamn. Teopema npo
CTPYKTYpY 3aranbHOro po3B'A3Ky nMiHINHOrO OAHOPIAHOIO AudepeHUianbHOro  PiBHAHHA
OOBINbHOro NOpsAKy 3 HenepepBHUMU KoediuieHTamu. dopmyna OcTtporpagcbkoro-Jliysinng.
3HaxXOXeHHs1 3araribHOro pPOo3B'sA3KY JiHIMHOrO O4HOPIAHOrO AudiepeHuUianbHOro PiBHAHHSA
Opyroro nopsaky 3 HenepepBHMMM Ha [OesKoMy iHTepBani kKoedilieHTamu 3a BigOMUM
HeTpuBianbHUM pPO3B'A3KOM. Teopema npo CTPYKTypy 3aranbHOro po3B'A3KYy MiHIMHOroO
HeoaHopPIgHOro AudepeHUianbHOro PiIBHAHHSA A0BINILHOMO NMOPAAKY.

JliHinne ogHopiaHe gudepeHuianbHe PIBHAHHA OPYroro nopsaky 3i ctanuMmun ginCHAMMU
KoedpiuieHTamn. XapakTepucTuyHe piBHSAHHSA. 3HAXOMKEHHS1 3aranbHOro pPoO3B'A3KYy B YCiX
BuNagkax. MeTog Bapiauil AOBINIbHUX CTanuMx pPO3B'A3yBaHHS NiHINHOMO HEOA4HOPIAHOro
andepeHLuianbHOro piBHAHHA ApYroro nopsaky.

MpuHUMN HaknagaHHa Anga NiHIMHOrO HeoaHOoPIAHOro AudepeHuianbHOro PIBHSAHHA.
JliHinHe HeogHoOpigHE AndbepeHuianbHe PIBHAHHA OPYroro Nopsiaky 3i ctanumu koediuieHTamm
Ta creyianbHOK NpaBok YaCTUHOMO.

UucenbHi mMeToau po3B'A3yBaHHA 3agadi Kowi gnga 3sBuyanHuUX AndoepeHuiarnibHuUX
PIBHSHb.

5.3. Cucmemu 38uyatiHux oughepeHuyiasibHUX Pi@HSIHb
Cuctemun gudepeHuianbHmx piBHAHb. HopmanbHa cuctema. 3agadva Kowi. Teopema

ICHyBaHHS | €QUMHOCTI po3B'A3Ky 3agadi Kowi. 3aranbHUM i YaCTUHHWI PO3B'A3KKU, 3aranbHUM i
YaCcTUHHUA  iHTerpanu. Po3B'a3yBaHHA HOpMarbHOI CUCTEMU METOOOM  BUKITHOYEHHS.
HopmarnbeHi cuctemn niHiMHUX gudepeHuianbHUX piBHAHL. Teopema iCHyBaHHA | €OWMHOCTI
po3B'a3ky 3agadi Kowi. CTpykTypa 3aranbHOro po3ss'asky. JliHiMHI ogHopigHi cuctemn.
3aranbHuin po3B'a3ok. JliHiHI OQHOPIAHI cucTemMu 3i cTanMMmn KoedilieHTamMu i X pO3B'sI30K y
BUNAAKY NPOCTUX KOPEHIB XapakTEPUCTUYHOIO PIBHAHHS.

5.4. EnemMmeHmu meopii cmitikocmi
IMOHATTS NPO CTiMKICTb PO3B'A3KIB ANepeHLuianbHUX piBHAHb. O3HAYeHHsT CTINMKOCTI Ta

acMMNTOTUYHOT CTiMKOCTi 3a JlanyHoBuM. CTIRKICTb HYNbOBOro PO3B'A3KY CUCTEMU NiHINHUX
andepeHuianbHUX piBHAHb 3i cTanumn KoediuieHTamun. Kputepin Payca-l'ypsiua. DyHKuii
JlanyHoBa. Teopemu JisnyHoBa Npo CTINKICTb Ta aCUMMATOTUYHY CTINKICTb.

4. HaB4anbHi maTepianu Ta pecypcu

OcHoBHa niTepartypa :

1. Oy6osuk B.MM., Kpuk L|I. Buwa matematuka: - HayanbHui nocibHuk-K.: A.C.K.,
1993, 2001.

2. Bnwa wmatematuka: 36ipHuK 3agad: HaB4danbHuMi nocibHuk. 3a pepakuieto B.I1.
Ay6osuka, I.I. KOpuka. - K., A.CK. 2001.

3. OyakiH, M. €. Buwa matematvka [EnekTpoHHW pecypc] : nigpyyHuKk ans 3nobysadis
cTyneHs 6akanaepa 3a iHXeHepHUMM cneuianbHocTamn / M. €. [OyakiH, O. IO.



OioxeHkosa, |. B. CtenaxHo ; KIl im. Iropsi Cikopcbkoro. — EnekTpoHHi TekcTosi gaHi (1
gann: 10,96 M6ant). — Kui : Kl im. Iropa Cikopcbkoro, 2022. — 449 c.
https://ela.kpi.ua/handle/123456789/51064

4. 36ipHuK 36ipHMK 3aBOoaHb 3 BULWOI Matematukn. YactmHa 2. Yknapgaui: Bnagimipos
B.M., Tlyukos O.A., Wwmuresceknn M.B. - K., lNonitexHika, 2003.

5. Buwa matematuka. Npaktnkym [ENeKTpoHHWM pecypc] : HaBYanbHuin nocioHuk / O. 0.
OwoxeHkosa, M. €. OyakiH, I. B. CtenaxHo ; KIl im. Irops Cikopcbkoro. — EnNekTpoHHi
TekcToBi faHHi (1 dpann: 8,04 M6anT). — Kuis :

KMl im. Irops Cikopcbkoro, 2021. — 409 c. https://ela.kpi.ua/handle/123456789/47504

6. Po3B’AA3aHHA B MONSAPHIA CUCTEMI KOOpAMHAT FEeOMEeTPUYHMX 3agad 3a OOornoMOroro
BM3HA4YEeHOro iHTerpana [ENekTpoHHUN pecypc] : MeTOAMYHMIA MOCIOHMK OO BMBYEHHS
avcumnniin «Buwa matemaTtvka» ansi CTyaeHTiB ycix cneuianbHocTten / KIl im. Irops
Cikopcbkoro ; yknag.: . K. HosukoBa, €. B. MaccanitiHa. — EnekTpoHHi TekcToBi AaHHi (1
Gann 3,62 Mb6ant). - Knie : HTYY «KMl», 2016. - 70 c.
https://ela.kpi.ua/handle/123456789/27858

7. 306ipHMK 3agad a0 po3paxyHKoBMX pobIiT 3 BUWOI MaTemMatuku. 36ipHWK 3aBaaHb
[EnekTpoHHMI pecypc] : HaBYanbHWUN NOCIOHMK Ans 3006yBadviB cTyneHst 6akanaepa 3a
OCBITHBOK Mporpamoro «EnekTpoeHepreTka, enekTpoTeXHika Ta eneKkTpoMexaHikay
cneuianbHocTi 141 «EnekTpoeHepreTuka, enekTpoTexHika Ta enektpomexaHika» / KMl im.
Iropsa Cikopcbkoro ; yknag.: A. Jl. 'peuko, M. €. [lyakiH. — EnekTpoHHi TekcToBi aaHi (1
Gann: 8,26 M6aut). — Kuie : KMl im. Iropa Cikopcbkoro, 2021 — 280 c.
https://ela.kpi.ua/handle/123456789/41212

HaByanbHUW KOHTEHT

5. MeToauka onaHyBaHHS1 HaBYaribHOI AUCLMMNNIHN (OCBITHLOrO KOMMOHEHTA)
5.1. JudakmuyHi mamepianu:

Ha nekuinHMx 3aHATTSAX NoAaETbCA TEOpPeTUYHWM MaTepian, HaBoAATbCA NpuKnagn
PO3B’A3yBaHHS OCHOBHUX TeMaTuMyHuX 3agad. KoxHa nekuis y surnagi PDF-cbanny Ta Bigeo
gannis posmiwyetbcst B GooleClass, ons nerkoro 4ocTyny KOXHOMY CTYOEHTY A0 NEKUiNHOro
MaTepiany. [Ona nokpawleHHs 3aCBOEHHSA MaTepiany (To6To MoTuBauil CTygeHTa npavuioBaTtu
nigyac nekuii) NpoBOASATLCS TECTM Ha OCHOBHI MOHATTH, LWOMHO NpongeHoro martepiany. Ha
NPaKTUYHUX 3AHATTAX CTYAEHTU 3aKpinmolTb TEOPEeTUYHUMA Ta OonpaubOBYHTb MPAKTUYHUN
mMaTepian, po3p’adyoun 3agadi. [ns camocTinHoT poboTU Ta Kpalloro 3aCBOEHHS MaTepiany
CTyZleHTaM 3a4aloTbCsA AOMALUHI 3aBAaHHS, iHAMBIQYarbHI Ta CaMOCTiNHI po60TH, po3paxyHKoBa
poboTa. [lepeBipka piBHA 3HaHb Ta 3aCBOEHHS MaTepiany nNpoBOAUTLCA 3a A0MNOMOroH
PiIBHOMaHITHUX KOHTPONbHUX 3axO0AdiB: TeMaTU4YHi KOHTPOSbHI poboTu, TecTn, ekcnpec-
KOHTPOSIbHI, BWKOHAHHA Ta 3axuUCT poO3paxyHKoBOi poboTn. OuiHBaHHA Takux pooiT
NPOBOANTLCA Y BIANOBIOHOCTI 40 MOJSIOXEHHS NPO PEUTUHIOBY CUCTEMY OLLIHKOBAHHSA YCMILLUHOCTI
CTYAEHTIB 3 4aHOI ANCUMNAIHN.

Mepenik nekuin

Ne 3/n Ha3sBa Temu nekuii Ta nepenik OCHOBHUX NUTaHb

(nepenik AnAaKkTUYHMX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBgaHHA Ha CPC)

Po3ain 3. IHTerpanbHe YncneHHs yHKUil oaHIEl 3MiHHOT

Tema 3.1. HeBu3Ha4yeHun iHTerpan

Jlexuin Ne 1

1. MepsicHa ¢pyHKui. HesusHayeHull iHmeapan, 03HauyeHHsi ma 8n1acmugocmi.

1 2. Tabnuus iHmezpariis.

3. OcHogHi MemoOu iHmeepysaHHs HegusHa4yeHoeo iHmezpana. Memod 6esnocepedHb020
iHmeepysaHHs




Jlekuis Ne 2
1. Memod 3aMiHuU 3MIHHOI y He8U3Ha4YeHoMY iHmezparii.
2. Memod iHmezpysaHHs1 HacmuHamu.

2 3. IHmeepysaHHs1 dpoboeo-pauioHaribHUX OyHKUiU: OCHOBHI 8idomMocmi npo Opoboso-pauioHasbHi
yHKUii; Opoboeso-pauioHanbHa yHKUiS, iIHmezspysaHHs] erleMeHmapHUX payioHansHux dpobis.
Jlekuisi Ne 3.
1. IHmeepysaHHs mpu2oHOMempUYHUX ¢byHKUIU.
2. IHmezpysaHHs 2inepbostiyHUX hyHKUIU.
3 3. IHmeepysaHHsi ippauioHanbHUX yHKUIl: 00b080-pauioHaibHa nidcmaHoeka, iHmeapy8aHHs1
supasis, siki Micmsime keadpammHuli mpu4sieH, mpuaoHOMempuyYHi
nidcmaHosku, iHmezpysaHHs1 dughepeHujarnibHo20 biHoma.
Tema 3.2. BusHa4yeHun iHterpan
Jlekuis Ne 4
1. BusHayveHuli iHmeeparn. 3adadyi, siki npugodsimb 00 MOHAMMS 8U3Ha4YeHO20 iHmezaparly.
4 2. Bu3sHaueHul iHmeaparn 5K epaHuusi iHmeaparnbHoi cymu: docmamHi yMmosu
icHy8aHHs1, 2eomempuyHull 3micm, ¢hisu4HUl 3Micm 8U3Ha4YeHOo20 iHmeezparly, ernacmugocmi
8U3Ha4YeHo20 iHmeezparny.
Jlekuisi Ne 5
1.BusHaveHuli iHmeepan sik oyHKUISI 3MiIHHOI 8epXHbOI MexXi iHmezpysaHHs. Teopema bappoy.
2.@opmyrna HetomoHa-JlelibHiya.
5 3. Criocobu obyucrieHHs1 8USHa4YeHoe20 iHmeapariy.
4.064ucrnieHHs1 8i0rnoeidHUX iHmeeaparia. BusedeHHs1 051 HUX PEKYPEHMHUX (hOpMyII.
5. IHmezpysaHHsI NapHUX i HernapHUX hyHKUiU Ha cUMempPUYHOMY 8iOPI3KY.
Jlekuisn 6
1. ObuucneHHs rnnow, niockux gpiayp.
6 2. Ob4ucneHHsi 06’emy mina: ob’em mina 3a gidoMuMU noWaMu napanesbHUX nepepisie, 06’em
mina obepmaHHs.
Jlekuyisn Ne 7
1. O6yucneHHs doexxuHu Ayeau rockoi kpueoi. OCHO8HI o3HaveHHs.[lrnocka kpuea 3adaHa
. PIBHSIHHSAM y SI8HOMY 8u2sisi0i,rapamempuyHOMy, 8 MOMSPHIL cucmemi KoopduHam.
2. ObyucrieHHs nnowi nosepxHi obepmatHs. lnocka kpuea 3adaHa PiBHSHHSAM Y S8HOMY
suenadi, napamempuyHOMY,8 rMosspPHIt cucmemi KoopduHam.
Tema 3.3. HeBnacHi iHTerpanu; iHTerpanu, 3anexHi Big napameTpis
Jlekuis Ne8
1. HeenacHi iHmezparnu 8id obMexxeHuUX QoyHKUil 1o HEObMeXXeHOMY NMPOMIXKKY (HeenacHi
iHmeepanu 1-20 pody). [locmamHi ymosu 36ixkHocmi i po3bixHocmi. [NoHsmms rpo abconomHy
8 36iKHicmb.

2. HeenacHi iHmezpanu 8id HeobmexxeHUX ¢hyHKYili M0 0OMEXEHOMY MPOMIKKY (HeanacHi
iHmezpanu 2-20 pody). [locmamHi ymosu 36ixkHocmi i po3bixxHocmi. [NoHsmms rnpo abconomHy
36iHicmb.

Po3ain 4. PyHKUii 6aratbox 3MiHHUX

Tema 4.1. NoHATTA PYHKLiI 6araTbox 3MiHHUX. paHULA Ta HENepepBHICTb.

OvdepeHuitoBaHHA Ta 3aCTOCYBaHHA NOXiAHUX

Jlekuisi Ne 9. ®yHkuii 6azambox 3MiHHUX.

1. Esknidie n-eumipHuti npocmip. OcHO8HI noHIMms. [ToHaMmMs1 ¢byHKUIT KirlbKOX 3MiHHUX

2. [paHuys i HernlepepeaHicMb OyHKUiT 080X 3MIHHUX.

3. lNoxidHi ma dugpepeHyian hyHKUIT KinbKoX 3MiHHUX. YacmuHHI MOXiOHI ¢pyHKUiT 080X

3miHHUX. [ugpepeHuitiosHicmb ¢yHKUIT 8 moyyi. [NosHuli dughbepeHuian pyHKUiT. 3acmocysaHHs
rnosHoz2o dugpepeHuiarny 0o HabrnuxeHux ob4ucrieHb. [NoxidHa cknadeHoi pyHKuiT. lMoeHa
rnoxioHa. IHeapiaHmHicmb (He3MiHHICMb) ¢hopmu nepuwozo OugepeHyiana.JupepeHuirogaHHsi
Hesi8HO 3adaHoi ¢hyHKUI.

10

Jlekuisi Ne10

1. YacmuHHi noxiOHi ma dugbepeHujanu suwjux rnopsiokis.
2. [lomuyHa ninowuHa i Hopmarib 00 08EPXHI.

3. Exkcmpemym ¢hyHKUIT 80X 3MIHHUX.




Po3ain 5. 3Bu4yanHi audepeHuianbHi piBHAHHA

Tema 5.1. 3BM4anHi audepeHuianbHi PiBHAHHA NepLworo Nnopsiaky

Jlekuis Ne 11
1. OCHO8HI MOHAMMA.
2. [lugbepeHujanbHe pigHsiHHS 1-20 nopsidKy, 3azarnbHi noHAmMms. Teopema icHygsaHHs1 ma

11 €0HOCMI PO36’3Ki8.
3. [JucbepeHuiarnbHi pieHSIHHS 3 8i00KpPeMI08aHUMU 3MIHHUMU.
4. OOHOpPIOHI duchbepeHuiarnbHi PIBHSIHHSI.
Jlekuiss Ne 12
1. JuepepeHuiarnbHi pieHsIHHS, siKi 38005imbCsi 00 OugbepeHUyiaribHO20 PIBHSIHHS 3
8iG0KpeMIeHUMU 3MIHHUMU ma 00 00HOPIOHO20 OugbepeHyiaribHO20 PIGHSTHHSI.
12 2. [liHitiHI QugbepeHuiarnbHi pieHsHHSA: Memod JlazpaHxa (8apiauii AosinbHOi cmarioi); Memod
GepHynni.
3. fugbepeHuianbHe pigHsHHS BepHynrii.
Tema 5.2. 3Bu4anHi agndepeHuianbHi PiBHAHHA BULLUX NOPSAOKIB
Jlekuisi Ne 13
1. 3euvaliHi dugbepeHUuianbHi pieHAHHSA suuux nopsokie. OcHoeHI noHIMms. Teopema
icHysaHHsI ma eOUHOCMI PO38’A3Ki8.
13 2. [lucbepeHuianbHi pigHSIHHS 8ULUX OPSIOKI8, W0 O0MycKaomb 3HUXKEHHST ropsiOKy.
3. JliHiGiHI ducbepeHUjianbHi PiBHSHHS 8ULWUX MOPsIOKie.
4. JliHitiHi 0OHOPIOHI dugbepeHUjanbHi PiBHSIHHSI Opy2020 MoPsIOKY.
5. JliHiliHi 0OHOPIOHI dugbepeHUiarnbHi PIBHSIHHS N-020 NOPsOKY.
Jlekuiss Ne 14
1. JliHiGiHi He0OOHOPIOHI dugbepeHUuianbHi pieHAHHA (JTHLP) 2-020 nopsidky. Teopema rnpo
CMpyKmMypy 3a2asibHo20 PO38’s3KY.
14 2. Memo?d JlazpaHxa (Memo0 eapiauii osinbHOI cmarioi).
3. IHmeepysaHHs1 niHitHUX 0OHOPIOHUX OugbepeHryiarnbHux pieHsHb (JIOLP) 2-020 nopsiOKy 3i
cmanumu KoegiuieHmamu.
4. InmeepysaHHs JIOLP n-20 (n>2) nopsidKy 3i cmanumu KoegiuieHmamu.
Jlekuisi Ne 15
15 1. IHmeepysarHs JTHOP 2-20 nopsidKy 3i cmanumu KoegiyieHmamu ma rnpasor 4acmuHoOH
crieujanbHozo suaisidy. Memod HegusHaveHuUX KoegiyieHmie. Memod JlacpaHxa.
Tema 5.3. Cucremun 3pn4yamHux gudepeHuianbHUX piBHAHb
Jlekuisi Ne 16
16 1. Cucmemu 38uyaliHux dugbepeHujanbHUX pieHsIHb. HopmansHa cucmema [P. Teopema
icHysaHHs1 ma eQuHOoCcmi pPo38’a3kig 3adayi Kowi.
2. IHmeepysaHHs1 HopmarbHUX cucmem [P.
Jlekuis Ne 17
17 1. JlinidiHi cucmemu dugbepeHuianibHUX PIGHSIHb.
2. Cucmemu niHitHUx 00HopiOHUX [P 3 nocmitiHUMU KoegiuieHmamu.
Tema 5.4. EnemeHTU Teopii CTIMKOCTI
CPC. lNoHssmms npo cmilikicmb po38'askie dughepeHuianbHUX pigHsIHb BusHauyeHHs1 cmilikocmi ma
acumnmomudyHoi cmitikocmi 3a JlanyHosum. @yHkuil JflanyHosa Teopemu JlsrnyHoea npo cmilkicmb
17 ma acuMnmomuyHy cmilikicmb. Cmilkicmb  HYynb0O8020 PO38’A3Ky cucmemu  iHiHUX
OugbepeHuiarnbHuUX pigHsIHb 3i cmanumu KoegiuyieHmamu.
18 Jlekuiss Ne 18.

Oeznisidosa nekuisi.




Mepenik (OpieHTOBHO) NPaKTUYHUX 3aHATb

HasBa Temn 3aHATTA Ta nepenik OCHOBHUX MUTaHb (Nepenik AugakTUYHOro 3abesneyveHHs,

Nes/n .
3 nocunaHHga Ha nitepatypy Ta 3aBgaHHsa Ha CPC)
Po3pin 3. IHTerpanbHe YncneHHs yHKLUil ogHIET 3MiHHOI
Tema 3.1. HeBu3Ha4eHun iHTerpan

lMpakmuka Ne1

1 1. HeesusHa4veHuli iHmeezparn. Tabnuys iHmezpariie.
2.Memod 6e3riocepedHb020 iHMeapy8aHHs.

lMpakmuka No2
2 1. Memod nidcmaHoeKu (3aMiHu 3MiHHOI).

2. [HmeepysaHHs1 HacmuHamu.

lMpakmuka No3
3 1. IHmeapysaHHs supasis, Wo micmsme kgadpamHuli MPUYSIEH.
2. [HmeepysaHHs1 pauioHabHUX ¢hyHKil. Po3knadeHHs1 Ha npocmiwi dpobu.
MpakTuka Ned
4 1. PosknadeHHs1 Ha npocmiwi Opobu (kopeHi GilicHi ma KOMIeKCHI, pidHi ma KpamHi).Memod
3Haxo00XeHHs HegU3HaYeHUX KoegiuieHmie.

2. [HmezpysaHHs1 payioHanbHUX OyHKUiU.
lMpakmuka No5

1. IHmeepysaHHs ippauyioHanbHUX eupasie.

5 2. IHmeepysaHHs1 dugbepeHujanbHUX biHomig. Teopema HYebuwesa.

3. IHmezpysaHHsI mMpu2oHOMEeMpPUYHUX QOyHKUiU: rnidiHmezparnbHa OyHKYis HernapHa 8iOHOCHO

CUHyca, nidiHmeeparnbHa hyHKUisI HerapHa 8i0HOCHO KOCUHYca, rnapHa 8i0HOCHO CUHyca ma

KOCUHYyca 00HOYacHO.

Ipakmuxka N6
6 IHmMezpysaHHs MpU2OHOMEMPUYHUX 8UPAa3i8: yHigepcaribHa mpu2oHoMempuyYHa rnidcmaHoeka;
3aMmiHa cosx, sinx, tgx, ctgx; iHmezparnu, wo obyuciomscs 3a 00rIoMo20t0
mpu2oHoOMemMpPUYHUX ¢hopMysT pisHUX eapiauili 00bymkie sina, cosb.
Tema 3.2. BusHauyeHuM iHTerpan
lMpakmuka Ne7
1. BusHayveHul iHmeezparn. Ob4YucneHHs 8U3Ha4YeHo20 iHmezparsy:gpopmyna HeromoHa-
7 JlelibHiya,; 3amiHa 3MiHHOI; iIHMeapysaHHs1 YacmuHamu.
2. 3acmocysaHHs 8U3Ha4YeH020 iHmezpary. 3Haxo0XXeHHs oW KpugoniHitiHoT mpaneuyii, Wwo
obmexxeHa epacghikom ¢byHKUii, 3adaHoI: 8HO, NapamMempuyHo.
Ipakmuka Ne8
8 1. Po6oma Had ocHO8HUMU rToMuUrKamu GOMawHb020 3a80aHHs. SHax00XKeHHs MIowi

KpuegoniHitiHOT mparneuii, Wwo obmexeHa apachikom yHKUI.

2. lNongpHa cucmema KoopduHam.
lMpakmuka N°9

9 1. 3Haxo0xeHHs doexuHu Oyau 3a O0NMOMO20K 8U3HAYEHO20 iHMezpary.

2. 3HaxodxeHHs1 06'emy mina 3a OMOMO20t0 8U3HAYeHO20 iHmezpana: 3a 0rMoOMOo20t0 MIoWi
napanenbHux nepepisig, icypu obepmarHs Hagkosio oceli Ox ma Oy (¢pyHKuiss 3adaHa A6HO ma
rnapamempuyHo).

Tema 3.3. HeBnacHi iHTerpanu ta iHTerpanu, 3anexHi Big napameTpis
lMpakmuka Ne10
10 HeenacHuti iHmezpan 1-20 pody (03Ha4YeHHs, 81acmueocmi, 03HaKuU 36iXKHOCMI): 0BYUCEHHS,
00cCnidKeHHs1 Ha 36iKHiCmb.
lMpakmuka Ne11
11 HeenacHull iHmezgpan 2-20 pody (03Ha4YeHHsI, 81acmueocmi, 03HaKu 36iKHOCMI): 0BHYUCIIEHHS,

0ocnidXeHHs1 Ha 36iKHICmb.




Po3ain 4. PyHKLUii KiNbKOX 3MiHHUX

Tema 4.1. NoHATTA PYHKLIiT KiNbKOX 3MiHHUX. 'PaHULA Ta HENEePepPBHICTb.
OudbepeHUiloBaHHA Ta 3aCTOCYyBaHHS NOXiAHUX

[pakmuka Ne12. [ugpepeHuianbHe ducrieHHs ®b3. YacmuHrHi noxiOHi 1-20 nopsoky.
12 Lucbepenruian nepwozo nopsadky. YacmuHHi noxioHi suwiux nopsidkie. MiwaHi noxioHi.
Huepepenujanu suwux nopsidkis. NoxidHi ckradeHor hyHKUIT. [NoxiOHI Hesi8HO 3adaHux pyHKUU.

IMpakmuka N213. 3acmocysaHHsi dugbepeHUianbHO20 YucneHHs OB3S.
1. JomuyHa nnowuHa ma HopMmasibHO 00 NMO8EPXH.

13 2. [lokanbHuli ekcmpemym hyHKUI.

3. Halibinbwe ma HalMeHwe 3Ha4YeHHs1 hyHKUIT a 3adaHili obriacmi.

Po3ain 5. 3Bu4anHi audepeHuianbHi piBHAHHA

Tema 5.1. 3BM4anHi andepeHuianbHi PiBHAHHA NepLioro nopsaKy

[pakmuka Ne14. 3suyaliHi dughepeHuiarnbHi pieHsHHSA. JugbepeHuiarnbHi pieHsIHHS 1-20 MopsioKy.
1. [IP 3 gidokpemmtogaHUMU 3MIHHUMU.

14 2. 3azanbHul, YacmuHHUU ma ocobsusuli po3s'sasku [JP. Sadaya Kouwii.

3. OdHopidHi AP 1-eo0 nopsidky.

[Mpakmuka Ne15. JlinilHi dugbepeHuianbHi pieHsHHS 1-20 NOPsOKY.
15 1. Memoo BepHynni.
2. Memo?d JlazpaHxa (Memo0 eapiauii osirnbHOI cmarioi).

Tema 5.2. 3Bn4anHi aucpepeHuianbHi piBHAHHA BULLUMX NOPSAAKIB

lMpakmuka N216. [JuchepeHuianbHi pisHHHS 8UUWUX MOPsIOKie.

16 1. JuepepeHuiarnbHi pieHsIHHS, Wo 00nMycKarompb MOHUWKEHHS MOPSIOKY.

2. JliHiGiHi 0OHOPIOHI ducbepeHUjiarnbHi PIBHSHHS 3i cmanuMu KoegiuieHmamu, xapakmepucmuyHe
pieHsIHHS, nobydosa 3az2asibHO20 PO38'S3KY.

lMpakmuka Ne17

17 1. HeodHOopidHI niHiliHI dughepeHrUjanbHi PiBHSHHS 3 cmanumu KoegiyieHmamu ma crieyiaribHoO0
rpasor YacmuHoH.
2. |HmeepysaHHs1 TiHIUOHUX HEOOHOPIOHUX OugbepeHyianbHUX pieHsHb MemodoM eapiauil
008irbHUX cmarux.

Tema 5.3. Cucrtemum 3pnyanHux gucpepeHuianbHUX piBHAHb

17 3.IHmeepysaHHs1 cucmem OughepeHuiarnibHUX PIGHSIHb.

lMpakmuka No18

ModynbHa koHmposnbHa po6oma - 2. 3eu4aliHi QughepeHyiaribHi PieHsIHHS.

Cmpykmypa pobomu.

1. TeopemuyHe numMaHHsi.
18 2. [Mpuknad Ha po3s'sa3aHHs OugbepeHuianibHO20 PIBHSIHHS Nepuo20 MopsioKy.

3. lpuknad Ha po3e'a3aHHs OughbepeHuianbHO20 PIBHSIHHS 8uW020 ropsdKy, wo AOornyckae
3HUXEHHS NOPsIOKY.

4. 3adaya Kowi Ons niHiliHO20 HEOOHOPIOHO20 pieHSIHHSI dpyeoeo MnopsdKy 3i cmanumu
KoegpiyieHmamu.

5. Cucmema dugbpeHujarnbHUX Pi6HSIHb.

5.2. TexHi4He 3ab6e3neyeHHsi: Googleclass, Zoom, GoogleMeet, Idroo, Microsoft Whiteboard,
Microsoft Office Word, 6yab sike nporpamHe 3abesneyeHHs Ansg BUKOHAHHA rpadivHoro
mMaTepiany (3a 6axxaHHAM CTyaeHTa).

6. CamocTinHa poboTa cTyaeHTa
6.1. CamocmitiHa poboma:




Ne 3/n

Hasea Temu, L0 BUHOCUTLCSA Ha CaMOCTIiNHE onpaurBaHHA

Po3ain 3. IHTerpanbHe YncneHHs yHKUil oaHIEl 3MiHHOT

Tema 3.1. HeBu3Ha4eHun iHTerpan

N-1. [loBeeHHA BNacTMBOCTEN HEBU3HAYEHOIO iHTerpana.

N-2. Posknag npaBunbHOro pauioHanbHOro Apoby B CyMy HanmnpoCTiLWMX Ta iX iHTEerpyBaHHS.

Tema 3.2. BusHauyeHuM iHTerpan

J1.- 4. [loBegeHHA BNacTMBOCTEN BU3HAYEHOrO iHTerpana.

J1.-5. BuBegeHHsa popmynum HetoToHa - JlenbHiua. IHTerpyBaHHS YacTUHaMK.

J1.-7. CtaTnyHi MOMEHTU Ta KOOpPOUHATM LEHTPY Mac maTepianbHOi Ayrn Ta MaTepianbHOT NNOCKoi
®irypu. Teopemn [Manna - [ynbaiHa. MomeHTM iHepuii. MeToaM 4MCENbLHOrO IHTErpyBaHHS.
dopmynun NpsAMOKYTHUKIB, Tpanewin Ta napabon.

Tema 3.3. HeBnacHi iHTerpanu; iHTerpanu, 3anexHi Big napameTpis

N-8. IHTerpanun, 3anexHi Big napameTpiB. HenepepsBHicTb. OudepeHuiloBaHHA Ta iHTErpyBaHHA 3a
napameTpoM. HeBnacHi iHTerpanu, ski 3anexarb Big napameTpis. [ama- Ta 6eTa-yHKujil.

Po3ain 4. PyHKUIiI KiNbKOX 3MiHHUX

Tema 4.1. MNoHATTA PYHKUIT KiNbKOX 3MiHHUX. PaHMLUA Ta HENEPEepPBHICTb.

OuvdepeHUitOBaHHA Ta 3aCTOCYBaHHS NOXiAHUX

J1.-9. ®yHkuia ABOX 3MiHHUMX, Ti 0BnacTb BU3HaYeHHs. ['eoMeTpuyHe TnymMadeHHa YHKLiT OBOX
3MiHHUX.

J1.-10. [OudpepeHuiann Buwmx nopsagkis. dopmyna Tewnopa Ana  YHKUIT OBOX 3MiHHMX..
Ekctpemymu dyHKUiT OBOX 3MiHHMX, HeoOXigHi Ta goctaTtHi ymoBu. Hawnbinble Ta HanmeHLwe
3HaYeHHs HenepepBHOI YHKLiT Ha OBMeXeHin 3amMkHeHiI obnacTti. YMoBHMI ekcTpemyM. MeTtoq
dyHKUiT Tarparxa

Po3ain 5. 3Bu4yanHi andepeHuianbHi piBHAHHA

Tema 5.1. 3Bn4anHi audepeHuianbHi PiBHAHHA nNepLworo Nnopsgky

J1.-11. MNone HanpsamkiB. I13okniHM. MeToa nocnigoBHMx HabnwkeHb (MeToq Enepa). PiBHAHHS, Ski
3BOOATbCS 4O OL4HOPIAHMX.

Tema 5.2. 3Bu4anHi gndepeHuianbHi PiBHAHHA BULLUX NOPSAOKIB

10.

J1.-12. TMobypoBa 3aranbHOro pPoO3B'A3KY  NiHIMHOrO OAHOPIAHOIO AndepeHUianbHOro PiBHSAHHSA
OpYyroro nopsiaky 3 HenepepBHUMM KoediLieHTaMM SKLLO BiAOMUIA MOro HETPUBIaNbHUIA PO3B'A30K.

1.

J1.-14. YncenbHi meToam po3B’sisyBaHHs 3agadi Kowi gns 3snyanHux gudepeHuianbHUX piBHSAHb.

Tema 5.3. Cucrtemum 3pnyanHux gucpepeHuianbHUX piBHAHb

12.

J1.- 15-16. JliHinHi ogHopigHi cnctemn. 3aranbHuin po3s’a3ok. JliHinHI ogHopIaHI cucTemn 3i cTanumm
KoedilieHTaMU i IX PO3B'A30K y BMNaAKy NPOCTUX KOPEHIB XapaKTEPUCTUYHOTO PIBHAHHS.

Tema 5.4. EnemeHTH Teopii CTIMKOCTI

13.

J1.-17. TloHATTA npo CTinKiCTb po3B'A3kiB AndpepeHUianbHNX pPiBHAHb BusHavyeHHs CTinkocTi Ta
acMMNTOTMYHOI CTiNKoCTi 3a JlanyHoBum. DyHKUiT JlanyHoBa Teopemun JlanyHoBa Npo CTiMKiCTb Ta
acMMNTOTUYHY CTiNKiCTb. CTiMKICTb HYMNbOBOrO PO3B’A3KY CUCTEMU MNiHIMHUX AudepeHuianbHnX
PiBHSAHb 3i cTanumu koediuieHTamu.

6.2.IHOuegidyanbHi 3a80aHHs1

[1na aKiCHOro BMBYEHHS KypCy BULLIOT MaTeMaTuUKK CTYAEHTU NOBUHHI BUKOHATU
po3paxyHkoBy poboty (PP).




PP-2 (yactuHa 1) ,HeBn3Ha4yeHun iHTerpan”.

3aBaaHHAM poboTU € NEPEBIPUTK, K CTYAEHTM 3acBOINM TeMy “HeBu3HadeHun iHTerpan”
i BUBHAYUTU PiBEHb IX HABYarbHUX OOCArHEHb. [TPOKOHTPONOBATU BMIHHA 3HAXOAUTWU NEPBICHY,
3HaHHSA MeToAiB 064YMNCIEHHS] HEBM3HAYEHMX iHTEerpaniB Ta BMiHHSA 3aCTOCOBYBaTU IX 40 Pi3HUX
KnaciB yHKUin.

PP-2(vactnHa 1) no tewmi:,,HeBu3HavyeHun iHTerpan” (36ipHMK 3aBOaHb 3 BULLOT MaTteMaTuKu
(Tvnosi pospaxyHkn). YacTtuna 1. Yknagaui: Bnagimipos B.M., lNyykos O.A., lWmurescokun M.B.
— K.: IBY, ,MonitexHika”, 2003., TP-4, ctop. 85), Ne 1,2,3.

PP-2(vacTtuHa 2) "BusHayeHuw iHterpan™

MeToto poboTh € NEPEBIPUTUN 3HAHHSA CTyAEHTaMN METOAIB 06YMCIEHHS BUBHAYEHUX
iHTerpanis, yMiHHs1 064YMCroBaTH BU3HAYEH iHTerpanu gns pisHUX TUNiB PyHKLIA Ta YMiHHS
3aCTOCOBYBATH iX NPU PO3B’si3aHHI Pi3NYHUX | reOMETPUYHNX 3aaav.

PP-2 (yactuHa 2) no Tewmi: ,,BusHavyeHun iHterpan” (36ipH1K 3aBOaHb 3 BULLOT MateMaTuKku
(Tvnosi pospaxyHkn). YacTtuna 1. Yknagaui: Bnagimipos B.M., INyykos O.A., Wmurescokun M.B.
— K.: IBY, ,MonitexHika”, 2003., TP-4, ctop. 107) Ne6, 7, 8, 9.

MeToto poboTu € NepeBipUTN 3HAHHSA CTyAEHTaMN MeTOAiB 06YMCIIEHHST BUBHAYEHUX
iHTerpanis, yMiHHs1 064YMCrtoBaTH BU3HAYEHi iHTerpanu gns pisHUX TUNiB PyHKUIN Ta YMiHHS
3aCTOCOBYBATH iX NPU PO3B’si3aHHI Pi3NYHUX | reOMETPUYHNX 3aaav.

PP-2 (yactuHa 3)" AudbepeHuianbHe YyncneHHA PyHKUiT 6aratbox 3MiHHMUX "

PP-2(vactuHa 3) no Temi: ,, AucbepeHuianbHe 4ucneHHA yHKUIlT 6araTbox 3MiHHUX ”
(36ipHMK 3aBOoaHbL 3 BUWOI MaTeMaTtuku. (TUNOBI po3paxyHku). YactuHa 1. Yknapgaui
Bnagimipos B.M., lNMy4ykoB O.A., Wmurescekun M.B. — K.: IBL ,MonitexHika”, 2003., TP-5, cTop.
133) Ne4,5, 6, 8, 9.

6.3. KoHmponbHa poboma
MKP-2 ,,3BuyanHi audepeHuianbHi piBHAHHA”

[MpOKOHTpONIOBaTM piBEHb AOCATHEHb CTYAEHTIB 3 TeMu “3BuYaniHi gudrepeHuianbHi
PIBHSIHHA” Ta BMiHHS pO3B’A3yBaTy Pi3Hi TUMNK 3BUYaNHNX andoepeHuianbHMX pPiBHSAHbL 1-ro Ta 2-
ro nopsagky, a TaKoxX ckrnagatu BIiQMNOBIOHI  AudpepeHuianbHi  pPIBHAHHA Ana  3agad
reoMeTPUYHOro i (Pi3NYHOro 3MmicTy.

Hopatok. MKP-2 " 3BuyanHi gaucepeHuianbHi piBHAHHA"
PekomeHaoBaHa cxema Tunosoro BapiaHty MKP

(KinbKicTb 3aBAaHb MOXe Bigpi3HATUCH)



MKP-2 BapiaHT 1. MKP-2 BapiaHT 2.

1. JliHiMKHI andepeHuianbHi piBHAHHA 1-ro 1. JliHiMKHI andepeHuianbHi piBHAHHA 1-ro
nopsaKy, O3HAaYEHHS, 3HAXOAXKEHHS nopsaKy, O3HAYEHHS, 3HAXOAXKEHHS
3aranbHOro po3e’a3ky Metogom bepHynni. 3aranbHOro po3e’a3ky MeTogom Jlarpanxa.

2. 3HanTu 3aranbHUN PO3B’sA30K PIBHAHHS: 2. 3HanTu 3aranbHUN PO3B’sA30K PIBHAHHS:

! !
: X+xy+ (1+x)=0.
Woier=o. yrwy
x . . , _
3. 3HanTu 3aranbHUN PO3B’SA30K PIBHAHHS:
3. 3HanTu 3aranbHUN PO3B’sA30K PIBHAHHS: "=y =x%e.
V' =Inx.

4. 3HanTV YaCTUHHWIA PO3B’A30K PIBHSAHHSA:

4. 3HaI/ITI/I”'-IaCTI/,IHHI/II/I pO3B’A30K pIBI-!FlHHﬂ. V' 4y = e,
V'+2y"+5y=22cosx+4sinx,

KU 3200BOJSIbHSAE NOYATKOBI YMOBMU

0)=0, y(0)=2.

5. PosB’asatu cuctemy gudepeHuianbHux
PiBHSIHb: |X =2y +X,
y' =x-3y.

AKUIN 3a00BOSTbHAE NOYATKOBI YMOBM

10)=0, y(0)=0.

5. PosB’asatu cuctemy gudepeHuianbHux
PiBHSHB: | X =2V — X,
V=x+y.

MoniTnka Ta KOHTPOIb
7. NMonitTnka HaBYanbHOI AUCLUUNIIIHU (OCBITHLOro KOMMNOHEHTA)

3aHATTA NPOBOASATLCA OHMaWH 3rigHO posknagy. BiasigyBaHHS 3aHATbL He € 060B’A3KOBUM,
npoTe CTyaeHTaM peKkoMeHAYETLCA BiABiAyBaTU 3aHATTA, OCKiflbkM poboTa NpoTAromMm ceMecTpy
B rpyni 3 BuKnayem € Oinbll SKICHOK, KpiM TOro CTyAeH MOXe OoTpuMaTtu Bianosiab Yy
BMKNagaya Ha npobnemMHi 3anuTaHHA nigvac 3aHATTS Ta PO3BUHYTM MOTPIOHI YMIHHA 1
HaBWYKW, WO nepenbayeHi B rnobanbHOMY po3yMiHHIi BUBYEHHS Kypcy «MaTemMaTuyHuin aHanis.
YacTuHa 2. IHTerpanbHe YUCNEHHS», Ta € OCHOBHOK METOK HaBYaHHS BLINOMY. AKWO CTyAEHT
He BiABiAye 3aHATTH, ane 3aBAaHHS BUKOHYE, BUKNaga4y MoXe NpoBecTu yCHy cnisbyciay, wob
YHUKHYTU MNOPYLUEHHS akagemMivyHol 00OpOoYecHOCTi, 3rigHO MpUHUMMIB YHIBEPCUTETY LLIOAO
akagemiyHoi 4oOpoYeCcHOCTi.

[otpumanHs nonoxeHb «Kogekcy yvecTi KMl im. Iropsa Cikopcbekoro» (po3ginu 2 Ta 3).
CniBnpaus cTygeHTiB y po3B’sa3aHHi NpobneMHnx 3aBhaHb [O3BOSIEHA, ane BignoBigi KOXHWUIA
CTYOEHT 3axuliae camocCTinHo. Bsaemopia cTygeHTiB nig 4ac ek3amMeHy KaTeropuvyHo
3abopoHdaeTbCs | Byab-Aka Taka AisanbHiCTb Oyae BBaXaTucs MNOPYLUEHHAM akageMidHol
A0BpPOYECHOCTI, 3rigHO NPUHLKNIB YHIBEPCUTETY LWOAO akageMiyHOl JOOPOYECHOCTI.

[na nokpaweHHs 3B’dKy CTyAeHTa Ta BUKNagada BCi nekuinHi matepiann (PDF — dannu
Ta Bigeo-3anuc nekuin), poamiwyoteca B GoogleClass.

8. Buau KOHTpOso Ta peMTUHIroBa CUCTEMA OLiHIOBaHHSA pe3yfbTaTiB HAaBYaHHSA
(PCO)
fTomoyYHuli KOHMPOJIb. EKCNPEC-ONNTYBAHHS, ONUTYBAHHS 32 TEMOHK 3aHATTS (YCHIiM abo
TecToBin hopMi), camMOoCTiNHI poboTKn, po3paxyHkoBa poboTa, MOAyNbHa KOHTPOsbHa poboTa.
KaneHOdapHuli KOHMPOJIL: NPOBOANTHLCA ABiYi HA CEMECTP, IK MOHITOPMHI NOTOYHOIO CTaHy
BMKOHAHHSA CTYAEHTOM 3aBAaHb 3 NEeKUiMHOI Ta NPpakTUYHOI YaCTWUH Kypcy Ha Yac atecTauil.
AKLWO No KoXXoMy 3 BUAiB 3aBAaHb BMKOHAHO 50% Big MakcMManbHO MOXIMBOMO Ha Yac
aTtecTauii, CTyAeHT BBaXXaeTbCA aTecToBaHMM. B iHWOMY BMNaaKy B aTecTauinHin BigoOMOCTI
BUCTaBNSAETbLCA «HE aTECTOBAHOY.
Cemecmpoeuli KOHMPOJIb: EK3AMEH.



PenTtuHroBa cucrtema ouiHiOBaHHSA pe3ynbTaTiB HaB4YaHHA (PCO)

PenTuHr ctygeHTa 3 HaBYanbHOI agucumniiHm po3spaxoByeTtbes 3i 100 6anis.
CemecTposun pentuHr (50 6anis) Ta ekzameHauinHum penTuHr (50 6anis).

JlekTOp Ha NepLIOMYy Ta OCTaHHbOMY 3aHATTI NOBIJOMASE CTYAEHTIB NPO nraH poboTu B
cemecTpi. Bigeo-nosicHeHHst nnany po6oTu, poamiwytoteca B GoogleClass.

1. CemecTpoBUN PEUTUHT (MPOTArOM CEMECTPY) CKagaeTbcs 3 6anis, WO CTyAEHT
OTPMMYE Ha NMPaKTUYHUX 3aHATTAX, po3noAineHHA 6aniB BiAdOyBaeTbCA 3a
GayeHHAM BUKIaga4va 3 NPakTUKK.

PekomeHaoBaHi Buav pobiT ans ouiHoBaHHA banamu:

— poboma nid4yac 3aHamMms (BiANOBiQI HAa 3aHATTAX, CaMOCTINHI poboTu, Tectn B Moodle
abo GoogleClass) ana nepesipkM BMiHHS CTyAEeHTa 3acTOCyBaTU TEOPETUYHI 3HAHHA OO0
PO3B'A3yBaHHS NPUKNagHNX 3agay;

— BUKOHaHHS1 MOOYbHOI KOHMPOJIbHOI pobomu, sika MOXe OyTu noAineHa Ha YacTuUHK 3a
OCHOBHUMUM po3ainamu Kypcy (Ha yMKy Buknagada). banu mik 4yacTuHamn MoayrbHOI
KOHTPOSIbHOT pOBOTM PO3NOAINATLCS B 3a5€XHOCTI Bif KiflbKOCTI Ta CKNagHOCTI 3aBAaHb
(Ha gymky Buknagada).

— BUKOHaHHSI ma 3axucm po3paxyHKogoi pobomu, sika MOXe ByTn nofineHa Ha YacTuHU
3a OCHOBHUMMM po3Ainamu Kypcy (Ha AyMKy BUKnagada).

CTyaeHT NOBMHEH 34aTh po3paxyHKOBY poGOTY He Mi3Hille HiX 3a TXAeHb OO eK3aMeHy,
06 BMKNaday 3aMir nepesipuTu Lo poboTy i CTyAEHT MaB 3Mory ii 3axXucTuTn. AKLLo
CTYAEHT He BUKOHYE LIH0 BUMOTY, TO BiH [0 eK3aMeHY He A0MNYyLIEHUIN (OCKINbKN He
BMKOHYETbCS OflHA 3 YMOB [A0OMNYCKY [0 €K3aMeHYy).

3aranbHa cucTema OUiHIBaHHSA BUKOHAHUX CTYAEHTOM 3aBAaHb:

— «BigMiHHO» — NoBHa BignoBiab (He MeHLwe 95% noTpibHoT iHhopmaLii);

— «pobpe» — goctaTHLO NoBHa BignoBiab (He MeHwe 75% noTpibHoI iHdopMmauii), abo
NMoBHa BignNoBiab 3 HE3HAYHUMWN HETOYHOCTSIMU;

— «3adoBiNbHO» — HenoBHa BignoBigb (He MeHwe 60% noTpibHOI iHdopMmauii) Ta
He3Ha4YHi NOMUIIKK;

— «HEe3afoBiflbHO» — HeMae npaBWUSTbHOI igel po3B’sisaHHs 3ajadi abo 3apjaya He
po3B’si3aHa 30BCiM.

2. Ex3ameH. EkzameHauinHum pentuHr — 50 6anis.
Ymoeu donycky 0o ekzameHy: 60% ouiHkm 3a MKP, 3apaxoBaHa po3paxyHkoBa poboTa,
CEMECTpPOBUN pentuHr He wmeHwe 30 6aniB, 3apaxoBHi
(BkoHaHi Ha 60%) BCi po6oTH cemecTpy.

AKWO CTyOeHT oTpuMaB AOMNYCK A0 €K3aMeHy Ta NpOoTAroM ceMeTpy BUMKOHAB BYaCHO Ta
Ha 260% 3aBOaHHA NEKUIMHOro Kypcy: KOHCeKm siekuit (OCHOBHI O3HAYeHHs, TeopemMu,
BnacTuBoCTiI (6e3 goBeAeHHs)), camocmitiHi pobomu, TO NOMY NPOMOHYETHCA OLiHKA.
AKWO CTYOEHT He NOro4XyeTbCs i3 3anpoOnNOHOBAHOK OLHKOK, abo OuiHKa He BUXOAUTb
60 GaniB, TO BiH NULIEe ek3aMeHaLUinHy poboTy.

EksameHauiiHa poboTa poboTa cknagaeTtbCca 3 2 TEOpPeTUYHUX 3anuTaHb Ta 3
NpaKkTUYHMX 3aBAaHb. Bci 3aBgaHHs ouiHooTbes no 10 6anis. Exk3ameH gi0bysaembcsi
YCHO 8 pexumi 8i0e038’93Ky 32i0HO 3 po3krnadom. Ans Ginbw 06'€KTUBHOI OLHKM PiBHSA
NiArOTOBKM CTyAEeHTa eKk3aMeHaTopoBi HA4aeTbCA NpaBo 3aJaBaTh JOAATKOBI MUTAHHS B
MeXax HaB4YasibHOI NporpamMu.

I'IepeniK TeOpPeTU4YHUX 3annTaHb, WO BUHOCATLCA Ha €eK3aMeH

HeBu3HauyeHun iHTerpan

1) HeBu3HayeHUn iHTerpan: o3Ha4YeHHs | OCHOBHI BMaCTUBOCTI.
2) IHTerpyBaHHS 3a YaCTMHaMM Y HEBM3HAYEHOMY iHTerpari.
3) 3amiHa 3MiHHOI B HEBU3HAYeHOMY iHTerpani.



4) IHTerpyBaHHsa npocTux anrebpaivyHmnx gpobis nepLinx TpboOX TUMIB.

5) IHTerpyBaHHsA npocToro anrebpaiyHoro Apoby yeTBepToro Tvny. Busig pekypeHTHOI
doopmynu.

6) IHTerpyBaHHS yHKUIN, palioHanbHUX BIQHOCHO CMHYCa i KOCMHYCa, 3a A0NOMOroH
yHiBepcanbHOI TPUrOHOMETPUYHOT NiLCTaHOBKN.

7) IHTerpyBaHHs OyHKLUiN, pauioHanbHUX BIQHOCHO CMHYCa Ta KOCUHYCAa i HenapHUX BIQHOCHO
CuHyca (KocuHyca).

8) IHTerpyBaHHs dyHKUIN, pauioHanbHUX BIQHOCHO CMHYCa Ta KOCUHYCAa i MapHUX BiAHOCHO HUX.

9) IuTerpyBaHHs (DYHKLA, paLliOHaNbHUX BIOHOCHO x i /4% +x*, 32 AONOMOrOK
TPUrOHOMETPUYHOI MiACTaHOBKMW.

10)IHTerpyBaHHs YHKLIiN, paLioHanbHUX BIAHOCHO x i 4> —x*, 3@ ONOMOrOI0
TPUrOHOMETPUYHOI MiACTaHOBKMW.

11)IHTerpyBaHHs PYHKLIiN, paLioHanbHUX BIAHOCHO x i \x* —4*, 3@ ONOMOrOI0
TPUFOHOMETPUYHOI MiACTaHOBKM.

12)IHTerpyBaHHs BUpasiB, siKi MiCTATb KBAAPaTHUA TPUYNEH NiJ 3HAKOM KOPEHS.

13)IHTerpyBaHHA (PyHKLUIN, pauioHanbHUX BiAHOCHO apryMeHTy i KopeHs 3 Apo6OoBO-MiHIMHOT
GYHKLIT.

14)IHTerpyBaHHs BiHOMIanbHUX AndpepeHuianis (nepwun i agpyrmin Bunagok). Teopema M.J1.
Yebuwena.

15)IHTerpyBaHHsa BiHOMianbHUX andepeHuianis (TpeTin Bunagok). Teopema I.J1. Yebuwesa.

Bu3HauyeHun iHTerpan

1) 3apgaui, siki NpMBOAATL A0 NOHATTA BU3HAYEHOrO iHTerpana.

2) O3Ha4vyeHHs1 BU3HAYEHOro iHTerparna, noro reoMeTpu4Hum i PisnyHui 3MIiCT, Teopema
ICHYBaHHS.

3) OCHOBHI BflacTUMBOCTiI BU3HAYEHOrO iHTerpana.

4) lHTerpan i3 3MiHHOK BEPXHBLOIO Mexetlo. Teopema bappoy.

5) OcHoBHa hopMmyrna iHTerpanbHOro YncneHHs (oopmyna HetoToHa-J1enbHiua).

6) IHTerpyBaHHa YacTUHaMK y BU3Ha4YeHOMY iHTerparni. PekypeHTHa dpoopmyna.

7) 3amMiHa 3MiHHOI Y BU3HA4YeHOMY iHTerpari.

8) O6uncneHHs nnoLy NNockMx iryp B 4ekapToOBUX KOOpAUHATaX.

9) O64YMCcreHHs NMOLLi KPUBOSIHIMHOIO cekTopa.

10)  OBYUCNEHHNA OOBXWH OYr KPUBUX.

11)  O64ncneHHsa ob’emis Tin.

12)  O64mcrneHHs nnoLy NoBEPXOHb OBEepPTaHHS.

OudpepeHuianbHe YncneHHAa PyHKLUii 6aratbox 3MiHHUX

MoHATTS PyHKUIT AeKinbKoX 3MiHHMX. OBnacTb BU3HaYeHHS dOYHKLUIT.

YacTuHHI NOXigHI NepLoro nopaakKy.

OundpepeHuitoBaHHA dYHKUIT AeKiNbKOX 3MiHHUX. HeobxigHa ymoBa audepeHLitoBaHHS.

HocTtaTtHi ymoBu gudepeHuitoBaHHS YHKLIT AEKINTbKOX 3MiHHUX.

4) MoBHUIM NpUpICT i NOBHUK AndepeHuian. 3actocyBaHHSA andepeHuiana 4o HabnmxkeHnx
obuncneHso.

5) YacTtuHHi noxigHi Buwmx nopsagkis. MiwaHi noxigHi. Teopema npo MilaHi NoxigHi.

6) OudbepeHuitoBaHHA cknagHux pyHkuin. MNMoBHa noxigHa. HeasHi doyHKUIT i TX
OndepeHLUitoBaHHS.

7) ExkcTpemyMm yHKUiM AeKinbKox 3MiHHUX. HeobxigHa ymoBa ekcTpemymy. [loctaTtHi yMOBM
ekcTpeMymy OyHKLIT.

8) PIiBHSAHHSA OTMYHOI NAOLWMHKX Ta HOpMari.

3Bu4anHi andepeHuianbHi PiBHAHHA

WN —
N— N N

1) OudepeHuianbHi piBHAHHA 3 BiAOKpPEeMNIOBAHUMU 3MIHHUMW, O3HAYEHHS , 3HAaXOKEHHSA
3aranbHOro po3B’s3ky.

2) OudpepeHuianbHi piBHAHHA 1-ro nopsigKy OAHOPIAHI BIAHOCHO 3MiHHMX, O3HAYeHHS,
3HaXOMXKEHHS 3arasfibHOro poO3B’A3Ky.

3) JTiHinHI  andbepeHruianbHi piBHSAHHS 1-ro NOPSAKY, O3HAYEHHS, 3HAXOKEHHS 3aranbHOro
poO3B’A3Ky MeTogoM bepHynni.



4) JTiHinHI  andbepeHruianbHi piBHSAHHS 1-ro NOPSAKY, O3HAYEHHS, 3HAXOPKEHHS 3aranbHOro
PO3B’A3Ky MeToaoM JlarpaHxa.

5) PiBHAHHSA BepHynni, 03Ha4YeHHs, 3HaXO4KEHHS 3aranbHOro po3B’si3ky

6) Teopema NpO  CTPYKTYpYy  3aranbHOro  pPO3B’A3Ky  MiHINHOMO  OAHOPIAHOrO
andpepeHuianbHOro PiBHSAHHS 2-ro NOpsiaKy.

7) Teopema npo  CTPYKTYpy 3aranbHOroO  pPO3B’A3Ky  NIHINHOrO  HeogHopigHOro
andpepeHuianbHOro PiBHSAHHS 2-ro NOpsiaKy.

8) 3HaxoMKeHHs 3aranibHOro PO3B’A3KY NiHINHOro OAHOPIAHOIO AMdepeHLianbHOro
PIBHAHHSA 2-r0 NOPSAAKY 3 MNOCTIMHUMK KoedilieHTamMu (KOPeHi XxapakTepucTUYHOro
PIBHAHHS LINCHI Pi3Hi).

9) 3HaxomKeHHs 3aranbHOro Po3B’sA3Ky NiHINHOro OAHOPIAHOIO AMdepeHLianbHOro
PIBHAHHSA 2-r0 NOPSAAKY 3 MNOCTIMHUMK KoedilieHTamMu (KOPeHi XxapakTepuUcTUYHOro
PIBHAHHSA OiNCHI PiBHI).

10)  3HaxomXKeHHs 3ararbHOro PO3B’A3KY MiHIMHOro OAHOPIAHOIO AMdepeHLianbHOro
PIBHAHHSA 2-r0 NOPSAAKY 3 MNOCTIMHUMU KoedilieHTamMu (KOPeHi XxapakTepuUcTUYHOro
PIBHSAHHS KOMMMEKCHO CMPSHKEHI).

11)  3aranbHi BNacTUBOCTI PO3B’A3KiB MiHIMHOro AndepeHUianbHOro PiBHSAHHS.

12)  ®opmyna Octporpagcbkoro-Jliysinns.

13) MeToa Bapiauii QOBINbHUX cTanux ANa MiHIMHOMO AndepeHuianibHOro PiBHAHHA 2-ro

NopsAaKY.
Tabnuuga BignoBiAHOCTI penTMHroBux 6aniB OuiHKaM 3a YHIBEPCUTETCHKOK LLKASIOH:
Kinbkicmp 6arie OuiHKa
100-95 BiamiHHO
94-85 [yxe gobpe
84-75 [obpe
74-65 3a00BinbLHO
64-60 JlocTaTtHbO
MeHwe 60 He3apoBinbHO
He B1kOHaHi ymoBu He nonyiero
O0MNyCKy

Pob6ou4y nporpamy HaBYanbHoI AgucuunsiHm (cunabyc) cknageHo:

o EpbomiHa TemsHa OnekcaHOpieHa, AOUEHT kadeapu mMaTemMaTudHol i3nku Ta
andpepeHuianbHuX piBHAHb MO, kaHg. di3.-maT. HayK;

e [lununeHko Bima AHamoniigHa, CT. BUWKN. Kadeapu MatemaTuyHol i3Mku Ta
andpepeHuianbHuX piBHAHb MO, kaHA. isd.-maT. HayK

o Cmenaxno Ipuna Bacunisena, poueHT kadenpy matemaTnyHoi di3nkmn Ta
andpepeHuianbHuX piBHAHb MO, kaHA. is.-maT. HayK

e Ocmposcvka Onvea Borooumupiena, [oueHT kadpeapy mateMaTnyHoi disvkm Ta
andpepeHuianbHuX piBHAHb MO, kaHA. id.-maT. HayK

YxBaneHo kaceapoto mateMaTu4HoI isnkn Ta gudepeHuianbHmx piBHsaHb DM (npoTtokon Ne
8 Big 23.05.2024p.)

MorogxeHo MetoanyHotro komicieto IATE (npotokon Ne 9 Big 31.05.2024)



