CUJIABYC HABYAJIbHOI JUCLHUILIITHUA

1. 3aranbHa iHgopMalis PO HABYAJIBbHY AUCHHUILIIHY

IToBHA HA3BA HABYAJIBLHOI JUCHHUILTIHA Buia maremaTtuka

IloBHa odiniiina Ha3Ba 3aKkyaqy BULLOT

. CyMCBbKUI IEP)KABHUM YHIBEPCUTET
ocBiTH y P YHIBEP

dakynbTeT €JEKTPOHIKKM Ta 1HQOpMaIiHHUX
IToBHA Ha3Ba CTPYKTYPHOTO MiAPO3Aiay texHozorii. Kadpenapa marematuunoro anamsy i
METOMIB OnTUMI3arii

Po3poOunk(u) Maprunosa Haranist Cepriiaa

[lepmmii piBens Buioi ocsitu, HPK — 6 piBens,

Pisens BT ocBITH QF-LLL — 6 pisens, FQ-EHEA — nepiuii nuki

TpuBajicTb BUBYEHHSI HABYAJIbHOI

AMCUUIIIHA OJIUH CEMECTP

OO6csr cranoButh 5 kpen. EKTC, 150 ron. s
neHHoi ¢opMu HaBYaHHS 72 TOJ. CTAaHOBUTH
O0cAar HaBYAJIBLHOI AUCIUILIIHA KOHTaKTHa poboTa 3 BuKIaaadem (36 Toj. IeKIIiH,
36 TOJ. MPAaKTUYHUX 3aHATH), 78 TOJl. CTAHOBUTH
camocTiifHa poborTa.

MoBa BUKJIaJAHHSA YkpaiHcbka

2. Micue HABYAJbHOI JUCUUILJIIHM B OCBITHIH nporpami

OO00B ' s13K0Ba HaBYaJIbHA MUCIHUIIIIHA JUIS BCIX

Craryc JAUCUMILTIHA . . . " e
OCBITHIX mporpam cremiaibHocTi E2 "Exonoris

ITepenymoBu 17151 BUBYEHHS . .
IlepenymMoBH [Uis BUBYECHHS BIACYTHI

JUCIHHILIIHA
JlonaTkoBi ymoBH JlomaTkoBi yMOBH BiJICyTHI
Oo0MexeHHs OOMexeHHs BIICYTHI

3. MeTa HABYAJBHOI TUCIHHUILIIHA

MeTo10 HaBYaJbHOI AUCIUILIIHU € JOCATHEHHS CTYyJE€HTaMH CY4YacHOTO KOHCTPYKTHBHOTO
MHCJICHHSI Ta CUCTEMH 3HaHb Yy rajly3i MaTeMaTHKH, 3/1aTHOCTI BUKOPUCTOBYBAHHS MaTeMaTHYHUX
METO/IB B PI3HUX TaTy35X, [TOB’I3aHUX 3 €KOJIOTTYHOIO OE3MEKOIO.

4. 3MicT HABYAJILHOI JUCHUILIIHHA

Tema 1 Buznaunuku. Matpuiri

Bu3HaYHUKHN: OCHOBHI BIACTHBOCTI, CIIOCOOM 0O0UYHMCIIeHHs. MaTpulli: oneparii HaJ MaTPUISIMH,
oOepHeHa MaTpUIIS.




Tewma 2 Cucremu niHiiHuX anreOpaiunux piBHAHb (CJIAP)

OcHoBHI o3HaueHHs1 PaHr marpwuil, Woro BIacTUBOCTI, cmocodbu obOuucieHHs. Teopema
Kponexkepa-Kamnenni. Criocobu poss'szanas CJIAP: Teopema Kpamepa ta ii 3acTocyBaHHS;
MaTPUYHUN CIIOCIO pO3B'SI3aHHS CUCTEM PiBHSAHB; MeToa ["ayca. CrcTeMu OHOPIAHUX JiHIHHIX
anreOpaidHUX PIBHSAHB 1 IX CIIOCOOH PO3B'SI3aHHS.

Tema 3 OcHOBH BEKTOPHOI anredpu

BexTopu: OCHOBHI MOHATTSA, JiHIMHI onepalii Hax BekTopaMmu. ba3uc, po3kiaj 3a 6azucom.
CkanspHuil, BEKTOpHUH 1 MillIaHUK T0OYTKH BEKTOPIB, X BIACTUBOCTI Ta 3aCTOCYBaHHS.

Tema 4 AnaniTuyHa reoMeTpisl Ha IUIOMIKHI

CucreMn KOOpJIMHAT Ta JIiHIT Ha TuionyHI. [IpsMa Ha TIomMHI: BUAM PiBHSAHB, KyT MK IBOMA
MPSMUMHM, BIJICTaHb BiJl TOUKH 70 mpsMoi. JIiHii Apyroro mopsaaky: KoJjo, ejirnc, rinepooJa,
napaboJia; iX reOMEeTPUYHI BIaCTHBOCTI. [TojsipHa cucTeMa KOOpIMHAT.

Tema 5 AHamiTHYHA TEOMETPIsi B TPUBUMIPHOMY TTPOCTOP1

PiBHsiHHS MOBepXHI Ta JiiHIi y nmpocTtopi. [InommHa B mpocTopi: BUAK PiBHSAHB Ta OCHOBHI 3aa4l.
[Ipsama B mpocTopi: BUAM PiBHSAHBb Ta OCHOBHI 3ajauyi. [loBepXH1 Apyroro mopsiaKy: BUAU;
KaHOHIYHI PIBHSHHS; JOCIIKEHHS Ta TOOyA0Ba METOIOM MapajiebHUX Tepepi3iB.

Tema 6 Uucnosa mocmigoBHICTh. DYHKITISA OAHIET 3MIHHOI.

ODyHKIIis 0JTHI€T 3MIHHOI: OCHOBHI XapaKTePUCTHKH Ta BUAM PYHKIIH. UncioBa MOCIIiOBHICTS 1
ii rpanums. 'pannns GyHKIiT B TOYI, OJHOCTOPOHHI I'PaHHUIlI, OCHOBHI TEOPEMH PO I'PAHUIII
nocyiioBHOCTEH. THIM HEBU3HAYEHOCTEH Ta HAWMpOCTilIi criocoOu OOYUCIEHHS TPaHUILb.
HeckinuenHo mani i HeckiHueHHO BesuKi QyHKIii. [lopiBHAHHS HECKIHUEHHO MaluX (YHKIIIH.
['paruIls MOHOTOHHO OOMEKEHOT TIOCIIIOBHOCTI, YHCJIO €, HaTypaJibHi JorapupmMHu.

Tema 7 [lepma i apyra BaskiuBi rpanuii. HemepepBHicTh QyHKITIH.

[Tepma i gpyra Baxuiusi rpanuui. HenepepBHicTh ¢yHkil B Touni. Touku po3puBy QyHKLii Ta
ix xkmacugikauis. Acumnroru rpadika ¢pynkuii. Bractuocti ¢yHKIiN, HemepepBHUX Ha
BiZpi3Ky (Teopemu Beiiepmtpaca i bonbuano-Kormi).

Tema 8 ludepenuianbae ynciaeHHs QyHKIIT oHI€T 3MIHHOT.

[Toximra ¢yHKIIT B ToUIll. MeXaHIYHMH Ta TEOMETPUYHUN 3MICT TOXigHOi PyHKINT B TOUIII.
PiBHSHHS HOTHMYHOI 1 HOpMai. 3aleKHICTh MK HEMEPEepBHICTIO 1 TUEPEHIIHOBHICTIO.
OcHoBHiI mpaBuia audepeHiroBaHHI, TaOIHUIA MOXITHUX eEJIEeMEHTAapHHUX (YHKIIIH.
HudepenmiroBanus ckuaaeHoi ¢GyHkIii, ¢yHKIii 3amaHoi HEIBHO 1 MapaMeTPHYHO,
norapudmivyHe TudepeHITIFOBaHHS.

Tema 9 Tloxiaui Bumux nopsakis. Judepenmian Gpynkiii. [Tpasuno Jlomitans.

[Toximui Bumwux mopsaakiB. Judepenmian ¢yHKIii: 03HAYEHHS, TEOMETPUUYHUMN 3MICT,
3aCTOCYBaHHS N0 HaOmmxeHux oOuucieHb. udepenuianu Bumux nopsakis. IIpasBuno
JlomiTans

Tema 10 3acTocyBanHs TeopeM AuEpPEHITIaTFHOTO YHCICHHS 10 TOCTIHKCHHS (QyHKITIN.

Excrpemymu ¢yHKIINA o/Hi€T 3MiHHOI. HEOOXi/IHA 1 TOCTaTHI YMOBH iICHYBaHHS €KCTPEMYMY.
[ToGynoBa rpadikiB QyHKIIH 3 moBHUM nociipkeHHsIM. Dopmyna Teitnopa. Popmyna
MaksnopeHna.




Tema 11 OyHKIIT KUTBKOX 3MIHHUX.

OyHKIIT KITPKOX 3MIHHUX: OCHOBHI TMOHATTSI, TPAHUIISA 1 HETEpEepBHICTh. YaCTUHHI MOXiAHI
NEPIIOTO 1 BUINKX MOPAKIB. YacTHHHI 1 TOBHUH qudepeHmian GyHKIil 1eKiIbKOX 3MIHHUX,
HOT0 3aCTOCYBaHHSA 10 HAOIUKEHUX OOUHCIICHD.

Tema 12 Exctpemymu yHKIIT 1BOX 3MiHHHX.

JloTuyHa miuomuKHa i HOpManb 0 noBepxHi. JIokanbHUi 1 riao00anbHU eKCTpeMyMu QYHKITT
JeKiIbKOX 3MiHHUX. HaiiOinbie 1 HaliMeHIe 3HaYyeHHs (DyHKIII1 B 3aMKHYTii 00acTi.

Tema 13 HeBusHaueHuit iHTerpail.

HeBu3HaueHuil iHTerpaj: O3HAYCHHS, BJIACTUBOCTI, TAOJUISI OCHOBHHX HEBH3HAYCHUX
iHTerpaniB. OCHOBHI METOJIM IHTETPYBaHHS: O€3MOCepeHE IHTETPYBaHHS; BBEICHHS TIi]] 3HAK
nudepeHIliana; 3aMiHu 3MIHHOT; IHTETpyBaHHS YaCTHHAMMU.

Tema 14 Metoau iHTETpyBaHHS Pi3HUX (DYHKITIH.

InTerpyBanHs: BuUpa3iB, L0 MICTATh KBaJApaTHUW TpUUYJIEH B 3HAMEHHUKY;
JIpoOOBO-pallioHAIBHUX (PYHKIIIH; ippallioHaTIbHUX Ta TPUTOHOMETPUYHUX (PYHKIIIH.

Tema 15 Buznauenuii iHTETpall.

Busnavenwuii iHTerpas, Sk rpaHHIs iHTETpanbHOI cymMH. BiactuBocti. ['eomeTpuuHuil 3MicCT.
®opmyna Herotona-Jleitonina. OCHOBHI METOAM IHTETpyBaHHS BHU3HAUYCHHX IHTETpalliB:
TaOJIMYHE 1HTETPYBaHHS, METOJ| IMiJCTAHOBKH, METOJ IHTETpyBaHHS YaCTHHAMH.

Tema 16 3acTocyBaHHSsI BU3HAUEHUX IHTETPAIIB.

3acTocyBaHHS BU3HAUEHUX IHTETpaJliB IPU PO3B'sA3aHHI 3a/1a4 3 reoMeTpii Ta (Pi3uKu.

Tema 17 KomiutiekcHi yncna ta aii HaJl HUMHA

OcHOBHI TTOHATTS. 300paKeHHSI KOMIUIEKCHOTO urcia. DopMu 3amucy KOMIIEKCHOTO YHUCIIa.
Jii Hag KOMIIEKCHUMH YHCIIaMU.

5. O4ikyBaHi pe3y/ibTaTH HABYAHHA HABYAJbHOI JUCUHUILIIHA

[Ticns ycminiHOro BUBYEHHS HaBYAJIBHOI TUCHUILTIHY 3700yBay BUILIOT OCBITH 3MOXE:

OmnepyBaTH OCHOBHHMH MOHSTTSIMH JAUCIUIUIIHU, JEMOHCTPYBATH 3HAHHS
PH1 BJIACTUBOCTEH, 3aKOHOMIPHOCTEH Ta TEOPEM BCIX PO3/TIB AUCIHUILIIHH, IO
BUBYAETHCS.

BI/IKOpI/ICTOByBaTI/I MaTeMaTHU4HI1 HpHﬁOMH Ta anapar Iajis MOrauOJICHHS 3HAHb 3

PH2 . .
npodiIbHUX JUCLIHUILTIH.

AOCTpakTHO MUCIIUTH, OylyBaTh MaTeMaTU4YHY MOJENIb [TOCTaBJIEHOI IEpel HUM
PH3 3ajayi, COIMparwyuch Ha 3alUC YMOBHM TEpMIHAMU MpPEeIMETHOI ramgysi Ta
po3B's3yBatu ii 3aco0aMu BHIIOi MaTEMaTHKH.

6. Posib HAaBYAJILHOI AMCHUILIIHA Y IOCATHEHHI IPOrPaAMHMX pPe3yJbTATIiB

[IporpamHi pe3ysnbTaTi HAaBYaHHS, JOCSITHEHHS SIKMX 3a0e3Meuye HaBYaabHa JUCIUILIIHA.
Jns ciemiansrOCTi E2 Exomoris:



P9 JleMOHCTpyBaTH HaBUYKH OILIIHIOBAHHS Henepen0dadyBaHUX €KOJOTIYHUX MpodsieM
1 061yMaHoro BUOOPY IIISAXIB X BUPIIICHHS.

P10 VYMiTH 3acTocOBYBaTH nporpamHi 3acoou, I'IC-texnomorii Ta pecypcu InTepaery
i iHQopMaIiifHOTO 3a0€3MeYeHHsI €KOJOTIYHHUX JOCHIIKEHb.

P21 YMiTi 00MpaTy ONTUMANbHI METO/IM Ta IHCTPYMEHTAJIbHI 3aCO0U Il IPOBEICHHS
JOCTIKeHb, 300py Ta 0OpOOKH JTaHUX.

7. PoJib HABYAIbHOI AMCUMILIIHU Y JOCATHEHHI IPOrPaAMHMX KOMIIETEHTHOCTEH

[IporpamHi KOMIIETEHTHOCTI, (pOpMyBaHHS SIKMX 3a0e3redye HaBUaIbHA JUCIUILIIHA:
Jlns crnemiansHocTi E2 Exonoris:

[IK2 3K02 HaBuuku BUKOpHUCTaHHS 1HGOpMaLIHHUX 1 KOMyHIKalIHHUX TEXHOJIOTIH.

K3 ®KO03. Po3yMiHHS OCHOBHUX TEOPETUYHHX IOJIOKEHb, KOHLEMIIN Ta MPUHIIMIIIB
MaTeMaTUYHUX Ta COLIaJIbHO-€KOHOMIUHUX HayK.

IIK8 3K08. 3naTHicTh IpOBEICHHS TOCIiKEHb Ha BIATIOBIAHOMY PiBHI

8. Buau HaBYaJILHUX 3aHATH

Tema 1. Buznaunuku. Marpuui

JIx1 "Busnaunuku. Matpumi" (neHHa)

Bu3HauHUKM: OCHOBHI BJIACTUBOCTI, cr1ocoOu o0uYucieHHs. MaTpuili: oneparii HaJ MaTpULsIMU,
obepHeHa MaTpHIIS.

[Ip1 "Buznaynuku. Matpumni" (1enHa)

Bu3HauyHUKHK: OCHOBHI BJIACTHBOCTI, ClIOCOOM oOuMciieHHs. Martpuili: onepaiiii HaJ MaTPHUISIMU,
oOepHEeHa MaTPHIIA.

Tema 2. Cucremu JiniliHuX anredpaiunux piBusHb (CJIAP)

JIk2 "Cucremu niniliHux anreopaiuaux piBHsaHb (CJIAP)" (neHHa)

OcHoBHI 0o3HaueHHs PaHr matpuili, HOro BIaCTHUBOCTI, criocoOu obuucieHHsa. Teopema
Kponekepa-Kanemni. Ciocobu po3s'szanus CJIAP: teopema Kpamepa Ta ii 3acTocyBaHHS;
MaTpPUYHUH CIIOCIO PO3B'SA3aHHS CHCTEM PIBHAHB; MeTo ['ayca. CucTeMu OAHOPITHUX JTTHIHHUX
anreOpaidyHuX PiBHIHB 1 IX CIIOCOOH PO3B'sI3aHHS.

[1p2 "Cuctemu ninilinux anredpaiunux piBasaHb (CJIAP)" (nenna)

OcHoBHI 0o3HaueHHs PaHr marpuii, Horo BiIacTUBOCTI, cnocobu oOuucieHHd. Teopema
Kponekepa-Kanemnni. Cnocobu po3s'szanns CJIAP: teopema Kpamepa Ta ii 3acTocyBaHHS;
MaTPUYHUHN CIOCIO PO3B'A3aHHS CUCTEM PiBHSAHB; MeToa ["ayca. CucTeMu OJHOPIAHUX JIHIHHUX
anreOpaiyHUX PIBHAHB 1 IX CIIOCOOM PO3B'sI3aHHS.

Tema 3. OcHOBU BEKTOPHOI ajiredpu

JIx3 "OcHoBH BeKTOpHOT anredpu" (1eHHa)

BekTopu: ocHOBHI MOHATTS, JiHIAHI oneparii Haj BekTopamu. basuc, po3kiaa 3a 6azucom.
CxanspHuil, BEKTOPHHH 1 MillIaHU# TOOYTKH BEKTOPIB, iX BJACTUBOCTI Ta 3aCTOCYBaHHSI.




[1p3 "OcHoBu BekTOpHOI anredpu” (1eHHA)

BexTopu: OCHOBHI MOHATTS, JiHIIHI onepanii Hax BekTopamu. basuc, po3kian 3a 6a3ucoM.
CkansipHuil, BEKTOPHUH 1 MillIaHU TOOYTKH BEKTOPIB, X BIACTUBOCTI Ta 3aCTOCYBAHHS.

Tema 4. AHAITHYHA reOMeTPis HA MJIOLIHHI

JIx4 "AHaniTu4Ha TEOMETpis Ha TUIOMUHI" (IeHHa)

Cucremu KoopauHaT Ta JiHii Ha TuionMHI. [IpsiMa Ha MIOIMKHI: BUIU PiBHSIHB, KyT MIX JJBOMA
OpsIMUMM, BIACTaHb BiJl TOUKH A0 mpsmoi. JIiHii aApyroro mopsaky: Kojo, elinc, rinep6oia,
napabosa; ix reoMeTpuyHi BiactuBocTi. [longpHa cucrema KoopIuHar.

[1p4 "AnaniTnyHa reoMeTpis Ha TUIONTUHI" (JIeHHA)

Cucremu KoopauHaT Ta JiHIi Ha TuionuHi. [IpsiMa Ha MIOIMMHI: BUAU PIBHSHB, KyT MIXK JJBOMa
NPSIMUMH, BIJCTaHb BiJl TOUKHU N0 nipsmoi. [lonsipaa cucrema xkoopauuat. JliHii, mo 3agani
PIBHSHHSMH B TIOJSIPHUX KOOPJIMHATAX Ta TTApaMETPHYIHO.

Tema 5. AHasiTHYHA reoMeTpisi B TPMBUMiPHOMY NPOCTOPI

JIkS "AHnaniTuyHa reoMeTpis B TPMBUMIpPHOMY IpocTopi" (IeHHa)

PiBHsIHHS TOBepXHI Ta JiHil y mpocTopi. [IionmHaa B TpUBUMIpHOMY MPOCTOPi: BUAM PIBHSIHB Ta
OCHOBHI 3a11a4i. [IpsiMa B TpUBUMIpHOMY MPOCTOPi: BUIU PIBHSAHB Ta OCHOBHI 3a/1adi.

JIk6 "TloBepxHi apyroro mopsaaky." (1eHHa)

[ToBepxHI Apyroro MOpsAKY: BUIW; KAHOHIUHI PIBHSHHS, JOCIIKEHHS] METOJIOM TapajeIbHUX
nepepizis.

[Tp5 "AmnaniTHuHa reoMeTpis B TPUBUMIpHOMY TpocTopi” (1eHHa)

[InomuHa B TPUBUMIPHOMY NpPOCTOpi: BUAM PIBHAHb Ta OCHOBHI 3anaui. IIpsma B
TPUBUMIPHOMY HPOCTOpi: BUAM PIBHSAHB Ta OCHOBHI 3ajadi.

Tema 6. UnciioBa nociaigoBHicTb. @yHKIIA 0Hi€l 3MiHHOI.

JIx7 "Yucnoa nocnigoBHICTh. DyHKINS 0/1HIET 3MiIHHOI." (JIeHHA)

®dyHKIIis 0/1HI€T 3MIHHOT: OCHOBHI XapaKTEPUCTUKU Ta BUAM QYyHKIIH. UncIoBa MOCITiIOBHICTD 1
il rpanuns. ['panuis GyHKIT B TOYIll, OJJTHOCTOPOHHI TPAaHUIl, OCHOBHI TEOPEMH PO TPAHUIT
MOCIIIOBHOCTEN. THUIMM HEBU3HAYEHOCTEHW Ta HAMIPOCTINI CTIOCOOM OOYHMCICHHS TPaHUIIb.
HeckinuenHo mani 1 HeckiHdeHHO BesnKi GyHKIii. [IopiBHSAHHS HECKIHUEHHO ManuX (yHKIIIH.
['panuis MOHOTOHHO OOMEXEHOT MOCTIAOBHOCTI, YUCIIO €, HaTypajbH1 JorapupMu.

[Tp6 "Yucnosa nmocnigoBHICTh. PyHKIIsA 0aHIET 3MiHHOI." (JeHHA)

YucnoBa nocniioBHICTH 1 ii rpanuns. ['panuns QyHKIii B TOYI, THIN HEBU3HAYEHOCTEH Ta
HaMmpocTiii cnocoOu 0OUUCIIEHHS TPAHUILb.

Tema 7. Ilepmia i npyra BaxJusi rpanuii. HenepepBHicTh pyHKIii.




JIx8 "Ilepma 1 npyra BaxxauBi rpanuii. HenepepBHicTh pyHKIINH." (1eHHA)

[Tepma i gpyra Baxuusi rpanuii. HenepepBHicTh ¢yHKIil B Toui. Touku po3puBy QyHKuii Ta
ix xknmacudikanis. Acumnroru rpadika ¢ynkuii. BractuBocTi ¢yHKIiN, HemepepBHUX Ha
BiZpi3Ky (Teopemu Beiiepmtpaca i Bonpuano-Komi).

[Tp7 "Ileprua 1 apyra BaxxnuBi rpanuni. HenepepBHicTb QyHKIiH." (1eHHA)

[Tepma i apyra aynoBi rpanuili. HeckindyeHHO Mari Ta HECKiHYEHHO Benuki (GyHKIii. Po3puBu
byHKIT Ta X knacudikaris.

Tema 8. ludepenuianbre yncaeHns pyHkuii ogHiel 3MiHHOI.

JIx9 "JIudepenmianbae unciaeHHs GyHKIIl oHiel 3MiHHO1." (1eHHA)

[Toxinna ¢yHKIIT B ToUll. MexaHIUHUN Ta TEOMETPUYHUN 3MICT OX1aHOI PyHKINT B TOUIII.
PiBHSHHS DOTHMYHOI 1 HOpMai. 3aJeKHICTh MK HEMEpPepBHICTIO 1 NU(EPEHIINOBHICTIO.
OcHoBHI mnpaBuia OUdepeHIIIOBaHHSA, TaONUId MNOXIJHUX €JeMEHTapHUX (YyHKII.
JAudepenuiroBanHs ckiageHoi ¢yHkuii, ¢GyHKuii 3agaHoi HESBHO 1 MapaMeTpUUHO,
norapudmiuHe AUQEpeHIiIOBaHHS.

[Tp8 "Mudepenuianbue uncnenHs GyHkuii ogHiel 3MiHHOT" (JIeHHA)

OcHoBHiI mpaBuia audepeHmiroBaHHs, TaOIHUIA MOXITHUX EJIEMEHTAapHHUX (YHKIIIH.
HudepenmiroBanus ckiuaaeHoi ¢yHkIii, ¢yHkIii 3amaHoi HEIBHO 1 MapaMeTPHYHO,
norapudmivyHe TudepeHITIFOBaHHS.

[Tp9 "KontpoabsHa poboTta Nel" (1eHHa)

KonrtposasHa poboTa 1o matepianam tem 6, 7 ta 8

Tema 9. Iloxinni Bumux nopsiakis. Audepenuian pyukuii. [Ipasuao Jomitans.

JIx10 "Tloxinni Bumux nopsaxis. Judepenmian ¢pynkuii. [IpaBuno Jlomitang" (nenna)

[Toxinui Bumux nopsanakiB. [udepennian ¢yHKUii: 03HaAYEHHS, T€OMETPUUYHUN 3MICT,
3aCTOCYBaHHs 10 HaOmmxeHux obuucieHb. [udepenuianu Bumux nopsaakis. IIpaBuio
JlomiTans.

[Tp10 "IoxiguHi Bumumx nopsaxis. Audepenmian pynkuii. [Tpasuno Jlomitans." (nenna)

[Toxinui BUmUX mopsankiB. Judepenmian ¢yHKHii: 03HAYEHHS, TEOMETPUUYHUN 3MICT,
3aCTOCYBaHHS 10 HaOImkeHUX oOuucieHb. Judepenmianu Bumux mopsakis. Ilpasuio
Jlomitans.

Tema 10. 3acTocyBanHsi TeopeM TU(EPEHIIATBHOI0 YMCACHHA 10 JOCHIIZKeHHs (PyHKIii.

JIx11 "3acTocyBanHs TeopeM nudepeHIIIAIEHOTO YUCICHHS 10 JOCIiKeHH QYyHKIINA." (1eHHA)

Excrpemymu ¢yHKIINH o/1HI€T 3MIHHOI. HEOOX1/1HA 1 TIOCTaTHI YMOBH 1CHYBaHHS €KCTPEMYMY.
[ToGynoBa rpadikiB GyHKIIH 3 MOBHUM JOCIHIHKEHHSM.

[Ip11 "3acTrocyBanHs TeopeM IU(EepeHIIAIBHOTO YUCICHHS 10 JOCHiKeHHs PyHKIN." (1eHHa)

Excrpemymu yHKIiH o/1HiI€] 3MIHHOI. HEOOX1/1HA 1 JOCTaTHI YMOBH 1CHYBaHHSI €KCTPEMYMY.
[ToOynoBa rpa¢ikiB GyHKIIH 3 TOBHUM JTOCI1KEHHSM.




Tema 11. @yHKuii KIIbKOX 3MiHHHX.

JIx12 "®dyuHKuii KiTbKOX 3MiHHUX." (IeHHA)

®DyHKIIIT KiITBKOX 3MIHHUX: OCHOBHI MOHSTTS, TPAHUIS 1 HEMEpepBHICTh. YacTUHHI MOXIIHI
MepIIOro 1 BUIIUX MOpsAAKiB. YacTuHHI 1 mOBHUN AudepeHiian QyHKIii JeKiTbKOX 3MIHHUX,
HOT0 3aCTOCYBaHHS /10 HAOJMKEHUX OOUHUCIICHb..

[Tp12 "®yHkuii KiTbKOX 3MIHHUX." (IeHHA)

OyHKIIT KITPKOX 3MIHHUX: OCHOBHI NMOHATTS, TPaHULS 1 HENepepBHICTh. YaCTUHHI MOXiAHI
NEePIIOTO 1 BUIIKX MOPsAKIB. YacTHHHI 1 TOBHUM qudepeHmian GyHKIil 1eKUIbKOX 3MIHHUX,
HOro 3aCTOCYBaHHS /10 HAOJIMKEHUX OOYMCIICHb..

Tema 12. ExcTtpemyMmu ¢pyHKILii ABOX 3MiHHUX.

JIx13 "ExctpemyMu ¢yHKIIT ABOX 3MiHHUX" (I€HHA)

HudepenmnitoBanus GyHKIIH, 3a1aHUX HEsIBHO. JOTHMYHA TIJIONIMHA 1 HOPMAaJb JI0 MMOBEPXHI.
JloxanpHu# 1 robapbHUN eKcTpeMyMHu QYHKINT AeKUIbKOX 3MiHHUX. HaitOiabIne 1 HaiimMeHIe
3HA4YeHHs (PYHKIIIT B 3aMKHYTii 00J1acTi.

[Tp13 "ExcrpemyMu GyHKIIT ABOX 3MIHHUX." (I€HHA)

HudepennitoBanus GyHKIIH, 3a7aHUX HeABHO. JloTMYHA TUIONIMHA 1 HOPMaJb /10 MOBEPXHI.
JlokanbHu# 1 T100aTBHUN eKcTpeMyMH (YHKINT 1eKiIbKOX 3MiHHMX. HaiiOinbie 1 HalimMeHIe
3Ha4YeHHs (YHKII{ B 3aMKHYTii 001acTi.

Tema 13. HeBu3HaueHuii iHTerpaJ.

JIx14 "HeBu3HaueHuii interpain." (1eHHA)

HeBu3HaueHuil iHTerpajia: O3HAY€HHS, BJIACTHUBOCTI, TAaOJHULs OCHOBHMX HEBM3HAUYEHUX
iHTerpaiiB. OCHOBHI METOAM IHTErpyBaHHs: Oe3M0ocepeIHE IHTErPyBaHHs; BBEJCHHS i 3HAK
nudepeniiana; 3aMiHA 3MIHHOT; IHTerpyBaHHs YaCTUHAMM.

[Ip14 "HeBuznauenwuii inTerpan." (1eHHA)

HeBusHnaueHuii iHTerpan: O3HaueHHs, BJIACTHBOCTI, TaONWISI OCHOBHUX HEBU3HAYEHHX
inTerpaixiB. OCHOBHI METOAM IHTETpyBaHHS: Oe3MOocepeIHE IHTETPyBaHHS; BBEJICHHS i 3HAK
nudepenIiana; 3aMiHA 3MiHHOT; IHTeTpyBaHHs YaCTUHAMH.

Tema 14. Metoau iHTerpyBanHs pi3HUX (DYHKIIIH.

JIx15 "Metoau iHTEerpyBaHHA pi3HUX QYHKLIN." (1eHHA)

IaTerpyBaHHs: BUpa3iB, WO MICTATh KBaJpaTHUH TPHUUYJIEH B 3HAMEHHUKY;
JIpoOO0BO-paLliOHATIBFHUX (PYHKIIH; ippalioHaTIbHUX Ta TPUTOHOMETPUYHHUX (PYHKIIIH.

[Ip15 "MeToau iHTerpyBaHHS pi3HUX QYHKITINA." (IeHHA)

IHTerpyBanHs: BuUpa3iB, L0 MICTATh KBaJApPaTHUW TpPUUYJIEH B 3HAMEHHUKY;
JIpoOOBO-pallloHAIBHUX (PYHKIIIH; ippallioHaIbHUX Ta TPUTOHOMETPUYHUX (PYHKIIIH.

Tema 15. Buznauenmii inTerpa.




JIx16 "BusHauenwuii interpan." (JieHHa)

Busnavenwuii iHTerpas, Sk rpaHHIs iHTETpanbHOI cymMH. BiactuBocti. ['eomeTpuuHuil 3MicCT.
®opmyna Herotona-JleitoHina. OCHOBHI METOAM IHTETpyBaHHS BHU3HAUYCHHX 1HTETpalliB:
TaOJIMYHE 1HTETPYBaHHS, METOJ| IMiJCTAHOBKH, METOJ IHTETpyBaHHS YaCTHHAMH.

[Tp16 "Busnauenwuii interpan." (1eHHA)

®opmyna Herorona-JleiOnima. OCHOBHI METOIM IHTETPYBAaHHS BU3HAYCHUX 1HTETPAJIiB:
TaONMMYHE IHTETPYBaHHS, METOJ IiJCTAHOBKH, METOJ IHTETPYBaHHS YaCTHHAMHU.

Tema 16. 3acTocyBaHHsI BU3SHAYEHMX IHTErpaJis.

JIk17 "HeBnacHi iHTeTpaiy. 3acToCyBaHHS BU3HAYCHHUX IHTETpaiB." (1eHHA)

3acTocyBaHHs BU3HAUEHUX IHTETPAJIIB IIPU PO3B'A3aHHI 3a/1a4 3 T€OMETPIi Ta P13UKH.

[Tp17 "3acTocyBaHHs BU3HAUEHHUX 1HTErpaliB." (JeHHA)

3acToCyBaHHs BUBHAUCHUX 1HTETPAJIiB MPH PO3B'sA3aHHI 3a71a4 3 TeOMETpii Ta (Hi3uKH

Tema 17. KommniexkcHi uyucjia Ta ail HaJJ HUMHA

JIk18 "KomrutekcHi yuciia ta aii Haj HUMU." (IeHHA)

OcHoBHI OHATTA. 300pa’keHHs KOMIUIEKCHUX uncen. opmu 3anucy komiiekcHoro yucina. Jii
HaJ KOMITJIEKCHUMH YHCIaMH.

[Tp18 "KonTponsHa podota Ne2" (neHHa)

Konrtponsna pobota no matepianam tem 13, 14, 15 ta 16.

9. CTparerisi BUK/JIaJaHHS TA HABYAHHSA

9.1 MeToau BUKJIaJaHHS Ta HABYAHHS
Jluciurutina nepeadavdae HaBUaHHS Yepes:

MH1 Jlexmiline HaBYaHHS
MH2 EnextponHe HaBuaHHS
MH3 [TpakTHKOOpiEHTOBaHE HABUYAHHS

Jlek1ii HaJalOTh TEOPETHYHI MaTepialu LIOAO0 PO3AiNiB 3 JiHIHHOI Ta BEKTOpPHOI anredpwu,
AHAJNITUYHOT TEOMEeTpii a TakoX po3aALIiB 3 MaremaruuHoro ananizy (PHI1, PH2). Jlekmii
JOTIOBHIOIOTHCS MPAKTUKO-OPIEHTOBAHUMH 3aBIaHHSAMH IS omaHyBaHHs mux Tem (PH3).
EnexTponHne HayaHHsS peanizoBaHO y poOoTi B cepemoBuili MIX (poboTa 3 TeopeTHUYHUM
MaTepiaaoM Ta MPOXOJKEHHS TECTiB, BUKOHAHHS 3aBJaHb 10 MPaKTHYHUX 3aHATH Ta
IHIUBIIyaTbHUX JOMaIIHiX 3aBaaHb) (PH3).

[IpakTHKO-Opi€HTOBaHE HABUYAHHS CIPATUME PO3BUTKY Yy 3700yBadya KPUTUYHOTO MHCEHHS Ta
HaBUYOK po3B's3aHHs nmpobieM. IloniTuka aennaiiHa 3 HaBYAJIbHOI JUCHUIUIIHU CIPUITUME
(hopMyBaHHIO HABHYOK 3/100yBaya IIaHyBaTH poOOTY Ta YIPABISATH YacOM.

9.2 Buan HaBYaJILHOI JISUTBHOCTI



HJI1 [HTEpaKTHBHI JEKIil

HJI2 BukoHaHHS IpaKTUYHUX 3aBJaHb

HJ13

EnextponHe HaB4aHHs y cucteMi mix.sumdu.edu.ua

10. Metoau Ta KpuTepil OLiHIOBAHHS

10.1. Kpurepii oniHrOBaHHS

Busnauenus

Yor1upubanbpHa
HallOHAJIbHA IIKaJa
OLIIHIOBAHHS

Peittunrosa GansHa
[IKaJ1a OLIHFOBAaHHS

BigMiHHE BUKOHAHHS JHUIIE 3 HE3HAYHOIO KIJIBKICTIO

5 (BigMiHHO) 90 <RD <100
MTOMUJIOK
Buie cepeHporo piBHS 3 KUTbKOMa TOMIJIKAMU 4 (mobpe) 82 <RD <89
3arajoMm mpaBHJIbHA PoOOTa 3 MEBHOK KiJBKICTIO
p p 4 (106pe) 74 <RD < 81
MTOMHJITIOK
Hemnorano, asne 31 3Ha4HOIO KUTHKICTIO HEIOIKIB 3 (3a10BUIBHO) 64 <RD <73
BukoHaHHs 3a10BOJIBHSIE€ MIHIMAJIbBHAM KPUTEPIsIM 3 (3210BUJIBHO) 60 <RD <63
Mo:xMBe IOBTOPHE CKJIaJaHHs 2 (He3a/10BUIBHO) 21 <RD <59
MoxuBe 0JJHOpa30BE MOBTOPHE CKIIATAHHS 2 (He3a10BUIBHO) 0<RD <20
10.2 MeToau MOTOYHOTO (POPMATHUBHOTO OI[IHIOBAHHS
eqJIaiH 3BopoTHuii
XapakTepucTuKa Aen . I,,
THKH1 3B 30K
M®OI1
3aBiaHHs : porsirom
[Ipu3zHavene nas 3aKpilJeHHS 3HaHb, P MIX, meet
B3aEMHOTO . S ayTMTOPHOTO
. OTpUMAaHUX I 4YacC JICKUIMHUX 3aHATH. KOH(I)epeHLIll
OIliHIOBAHHS 3QHATTS
3HaHb
M®0O2 IMpusnadene s 3aKpilieHHs 3HaHb, | Ilicas
JliarHOCTHYHE OTPUMAaHUX I Yac JIEKIIHHUX Ta IPaKTHYHUX | KOKHOITemu, | MIX
TECTyBaHH:I 3aHSATH. HIOTHXXHS
M®O3
Hacranosu
BUKJIa1a4da B HpI/I3Ha‘l€He JJ1s1, BCTAHOBJICHHS 3,[[06YBa‘l€M 11 poTATOM MIX meet
apo eCi 1IBHSA CBOIX IPOMIXXKHHX IOCATHEHb Ta IX AyJUTOPHOI'O ’
por p pov A YAUTOP KoH(pepeHTIii
BUKOHAHHS MOKpAaIIeHHs Haal 3aHSITTS
MPAKTUIHUX
3aBAaHb




M®0O4
Hanannsa
3BOPOTHOTO
3B’SI3Ky TIPO ) MoTuxHs
[Ipu3HaueHe Ads 3aKpilmieHHS 3HaHb,
pe3yapTaTh . . Ha
. OTPUMAaHMX 1] Yac JIEKIINHUX Ta IPAKTUYHUX MIX
MepEBIPKU NpaKTHYHUX
3aHSITh.
BUKOHAHHS SaHATTAX
IHIUBIIyaTbHUX
3aB/IaHb
3100yBaueM
10.3 MeToau miICYMKOBOTO CyMaTUBHOTO OIlIHFOBaHHS
eNJ1aiiH 3BopoTHuii
XapakrepucTuka Aen . I,,
THKHI1 3B AI30K
MCOl1 .
. . . MMicns
3BIT 3a [IpoBoautbest y hopMi MHUCHMOBOTO 3BITY KOKHOTO
pe3yapTaTaMu PO BUKOHAHHS 3aBAaHHS 110 BiJINIOBITHHOMY MIX
MPaKTHIHOMY 3aHSTTIO TPAKTHIHOTO
BUKOHAHHS ‘ p y SAHSTTS
MPAKTHYHUX POOIT
MCO2 . OTH X H S
. . . | IpoBonuTbcsa y ¢opmi omuTyBaHHS 3a HI > | MIX, meet
[TutanHs/BigNnOBI I . Ha KOXXHOMY
MarepialaMH 3aHSTTS. ) KOH(epeHIIil
3 JeKII1/IpaKkTUKN 3aHATTI
MCO3 1 b . T .
. OBOJIUTHCS OpMi TNHCBMOBOT THXKHI
OuiHIOBaHHS p rnes ¥ P ’ MIX
) caMoCTiHHOI poboTH. ceMecTpy
MMCbMOBHX POOIT
MoTtuxus,
MCO4 [IpoBonutbca y ¢opmi TecTyBaHHS MO | Micas
Kontponb y dopmi | TeopeTnuHOoMy Ta mpakTHYHOMY Martepiany | BuBuyeHHs | MIX
TECTyBaHHS 3a BiJIOBITHUH MOZYJIb BIAIIOBIOAHOT
TEeMHU
KonTponbHi 3axou:
MoxnuBicTh
MakcumajpHa TMEPECKIIaTaHHsA
KIJIBKICTB 3 METOIO
OaiiB T ABUIIIEHHS
OILIIHKHA
Iepumii cemecTp BUBYEHHS 100 6aniB
MCOL. 3Bit 3a pe3yabTaTaMyd BUKOHAHHS TPAKTUIHUX POOIT 50
10x5 50 Tak
MCO?2. ITutanHs/BIAMOBIAL 3 TEKIIT/MPaKTUKA 10
10 Hi
MCO3. OuiHioBaHHS MUCbMOBUX POOIT 20
2x10 20 Hi
MCO4. Kouatponb y popmi TecTyBaHHS 20




10x2 20 Hi

PeiiTnHroBi 0anu mikanay OMiHIOBAHHS 3 HABYAIBHOI JUCIUIUTIHU po3noaiisioTbes: 100 6aniB 3a
cemMecTp 3 Aud. 3aJIiKOM y KiHII ceMecTpy. 3allik BUCTABISAETHCS 3a KUIBKICTIO HaOpaHux OalliB B
ceMecTpi. 3100yBayi, sIKi OAepIKaIH MiJ] 9ac CEMECTPOBOT0 KOHTPOJTIO HE3aI0BUIbHI OIIHKH, MAIOTh
JTIKBIyBaTH aKaJeMiuyHy 3a00proBaHICTh, SIK MPABHJIO, O MOYATKy HACTYMHOTO HAaBYaJIbHOIO
cemectpy. JlikBigaris akageMigHO1 3a00pTrOoBaHOCTI 3MIMCHIOETHCS MIJITXOM MTOBTOPHOTO CKJIAIaHHS
CEMECTPOBOT0 KOHTPOJBHOIO 3aX0Jy Y BUIJISAI MUCbMOBOI poO0oTH. OTpUMaHHS JOMYCKY NpHU
IbOMY HE TepeadavaeThes. K0 M 9ac CEMECTPOBOTO KOHTPOJIIO 32 OCHOBHOIO BiJJOMICTIO
3100yBay OTPUMAaB OLIIHKY ““HE33J0BUIFHO” 3 KIJIBKICTIO OamiB 21-59 BKIIOUHO, TO BiH Ma€ MpaBo Ha
JIBOPa30Be MePECKIIaaHHs MiICYMKOBOI OI[IHKY 3 HaBYAJIbHOI TUCIUIUTIHK: TIEPIINNA pa3 BUKJIAAaqy
(mepure mepeckiajaHHs), APYTUA pa3 — KoMmicii (Apyre nepeckiajaHHsA), SKa CTBOPIOETHCS
JTUPEKTOPOM IHCTUTYTY (LIEHTPY) / AeKaHOM (hakyJbTeTy. SIKIIO MiJl Yac CEMECTPOBOTO KOHTPOJIIO
3a OCHOBHOIO BiJJOMICTIO 3100yBay OTpHUMaB OILIHKY “HE3aJ0BUIBHO” 3 KiIbKicTIO O6aniB g0 20
BKJIIOYHO, TO BiH Ma€ MPaBO HA OJHOPA30BE MepecKiIaJaHHs MiJICYMKOBOI OLIIHKY 3 HaBYaJbHOI
JUCHUILUTIHA — KOMICIi, SIKa CTBOPIOETHCS AUPEKTOPOM 1HCTUTYTY (LIEHTPY) / 1eKaHOM (aKyJIbTETy.
[Ipu K0’KHOMY HACTYITHOMY I€PECKIIalaHHI Pe3yIbTaTH MOIMEPEAHbOI BIIOMOCTI CKaCOBYIOTHCA 1Y
pasi ycminrHoro nepeckiaaaHHs 3a3HadaeTbes OIiHKa «60 0amniB, 3a0BITBHOY», KA 3aCBiaUy€
BUKOHAHH$ 3/100yBayeM BHILO1 OCBITH MiHIMaJIbHUX BUMOT 0€3 ypaxyBaHHS HAaKOIMMUYEHUX OaiB.

11. PecypcHe 3a0e3ne4eHHs] HABYAJIbHOI TMCUMILTIHU

11.1 3aco0u HaBYaHHSA

3H1 bibmioreuni ponau

3H2 [Tporpamue 3abe3nedeHHs (7151 MATPUMKA JUCTAHIIIMHOTO HaBYaHHS )

11.2 Indopmarrtiitne Ta HaBYATBHO-METOIUYHE 3a0€3MEUCHHS

OcHoBHa JiTepatypa

[Ipuknanni 3aaa4i 3 Bumoi matematuku [Tekct] : HaBu. moci6. / O. A. binoyc, 1O.
A. KpaBuenko. — Cymu : Cym/J1Y, 2023. — 248 c.

Buma matematuka [Enekrponnuii pecypc] : HaBu. noci6. Y.1 / H. I'. ITanuenko,
M. €. Pezynenko. — Xapkis : Ykp{V3T, 2022. — 232 c.

JonomixHa JiTepatypa

5551 MetoauyHi BKa3iBKH J0 MPOBEICHHS MPAKTHUYHUX 3aHATH 13 TEMHU
"IInbepennitoBanus ¢GyHKIii onHiei 3MiHHOI. OOYMCIeHHA MOXiAHOI" 3
nucuuiuring "Buma matematuka" [Enexrponnuii pecypc] : aist ctya. cmer. 183
"TexHomOr1i 3aXMCTy HaBKOJHUIIHBOTO CEpeIOBUINA" OCBITHHOTO CTYIEHS
"OakanaBp" nerHoi Ta 3a0uHoi popm naBuanus / H. C. MaptunoBa. — Cywmu :
Cym21VY, 2023. — 32 c.

5730 IIpakTukyM JJsi IPOBEACHHS NMPAKTUYHHUX 3aHATh Ha TeMY «AHalTITHYHA
reoMeTpis Ha IUIOLIMHI Ta B MPOCTOPiI» 3 AUCHUILIIIHUA «Buma marematuka» [
4 Enextponnmii pecypc]: Uit CTyl. TEXHIYHUX CHELiaIbHOCTEH OCBITHBOTO CTYIICHS
«OakanaBp» JeHHOI Ta 3a04HO1 (popm HaBuaHHs / H.C. Maprtunosa. - Cymu:
Cym1V, 2023. - 44c.




5602 MeToauuH1 BKa3iBKM LI0J0 MPOBEAEHHS MPAKTUYHUX 3aHATH 13 TEMHU
"CucteMu JiHIMHUX anreOpaidyHuX piBHAHB" 3 nuctuiuling "Buma matemarnka"
[Enextponnuit pecypc] : ans ctyn. cmeu. 183 "TexHomorii 3axucrty
HaBKOJIMIIHBOTO cepenoBuima" i 122 "Kommn'torepHi Hayku" OCBITHBOTO CTYIEHS
"OakamaBp" neHHoi Ta 3a04HOi Gpopm HaBuaHHsi / H. C. MapTtunosa, 10. A.
KpaBuenko. — Cymu : Cym/1V, 2023. — 23 c.

5731 IIpakTukyMm [Js OpOBEAECHHS NPAKTUYHHUX 3aHATH Ha Temy «EneMeHTn
BEKTOpHOI anredpu» 3 AucuuIuliig «Buia Matemaruka» [ Enexrponnuii pecypcl:
JUIS CTYJl. TEXHIYHUX CIIEeLIaIbHOCTEH OCBITHBOIO CTYIEHs «0akajaaBp» JEHHOI Ta
3aouHoi (hopMm HaBuaHHs / H. C. Maprtunosa. - Cymu: CymJ1VY, 2023. - 58c.

4889 MeroanyHi BKa3iBKU JUIsI IPaKTHUYHUX poOiT Ha Temy "Enementu niHidHOT
anrebpu. Busnaunuku. Matpuni" 3 xypcy "Buma marematuka" [Teker] : mis
ctyn. cuern. 183 "TexHoiorii 3aXucTy HaBKOJIHMIIHBOTO cepenoBUIa’ BCix Gopm
naByanus / H.C. MaptunoBa. — Cymu : Cym1Y, 2020. — 32 c.

4633 MetoauuHi BKa3iBKH JJI IPAKTUYHUX poOIT Ha Temy "['panuns ¢yHkii" 3
kypcy "Buma matematuka" [Tekct] : mns crya. cmern. 183 "TexHouorii 3axucty
HaBKOJIMITHBOTO cepeaoBumia’ ycix ¢opm HaBuanuas / H. C. MapTtunoBa, 10. A.
KpaBuenko. — Cymu : Cym/J1Y, 2019. — 23 c.

5165 Methodical instructions to the section "Limits Theory, Derivative"
("Infographics, tables and diagrams") from the course "Higher Mathematics"
[Enextponnmii pecypc] : for stud. of engineering and technical spec. of full-time
and part-time course of studies / T. I. Zhylenko. — Sumy : Sumy State University,
2021.— 11 p.
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Zhylenko, T. 1. 5166 Methodical instructions to the section "Vector Algebra and
Analytical Geometry". ("Infographics, tables and diagrams") from the course
"Higher Mathematics" [Enextponnuii pecypc] : for stud. of engineering and
technical spec. of full-time and part-time course of studies / T. 1. Zhylenko. —
Sumy : Sumy State University, 2021. — 13 p.
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