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

CemecTp BUBYEHHSI HABYAJIbHOI

P ——— 16 THXHIB IpOTITOM 1-ro cemecTpy

OO6csr cranoButh 5 kpen. EKTC, 150 ron. s
neHHoi ¢opmu HaBYaHHS 64 TOJ. CTAaHOBUTH
O0cAar HaBYAJIBLHOI AUCIUILIIHA KOHTaKTHA poboTa 3 BuKIaaadem (32 roj. JeKIlii,
32 roJ. MPaKTUYHUX 3aHATH), 86 TOJl. CTAHOBUTH
camocTiifHa poborTa.

MoBa BUKJIaJAHHSA YkpaiHcbka

2. Micue HABYAJbHOI JUCUUILJIIHM B OCBITHIH nporpami

OO0OB 'A3K0Ba HaByYajJbHAa MIUCIHAIUIIHA IJIA
Cratyc AucHUILIIHU ocBiTHbOI mporpamu "TexHomorii 3axucry
HaBKOJIMIIIHBOTO cepeaoBunia’

ITepenymoBu 17151 BUBYEHHS . .
IlepenymMoBH JUis BUBUECHHS BIACYTHI

JUCIHHILIIHA
JlonaTkoBi ymoBH JlomaTkoBi yMOBH BiJICyTHI
OoMexeHHA OOMexeHHs BIICYTHI

3. MeTa HABYAJBHOI TUCIHHUILIIHA

MeTo10 HaBYaJbHOI AUCIUILIIHU € JOCATHEHHS CTYyJEHTaMH CY4YacHOTO KOHCTPYKTHBHOTO
MUCJIEHHS Ta CUCTEMH 3HaHb y T'aly3l MaTeMaTHKH, 3JaTHOCTI BUKOPUCTOBYBaHHS MaTeMaTUYHHUX
METO/IB B PI3HUX TaTy3sX, TOB’I3aHUX 13 3aXMCTOM HABKOJIHMIITHHOTO CEPETOBUINA.

4. 3MicT HABYAJILHOI JUCHUILIIHHA

Tema 1 Buznaunuku. Matpuiri

Bu3HaYHUKHN: OCHOBHI BIIACTHBOCTI, 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 JiHii y mpocTopi. [lnomuHa B TpUBUMIpHOMY IIPOCTOpP1: BUJIU PIBHSHB Ta
OCHOBHI 3ajaui. [IpsimMa B TpUBUMIpHOMY ITPOCTOPI: BUAM PIBHSIHb Ta OCHOBHI 3aj1a4i. [loBepxHi
JIpYTroro MOPSAAKY: BHIHW; KAaHOHIYHI PIBHSAHHSA; IOCIIH)KEHHS Ta MOOyJa0Ba METOJOM
napajiesIbHUX TIepepisiB.

Tema 6 Uucnosa mocmigoBHICTh. DYHKITISA OAHIET 3MIHHOI.

DyHKIIis 0JTHI€T 3MIHHOI: OCHOBHI XapaKTePUCTHKHU Ta BUAM QYHKIIH. UncioBa MOCIIiOBHICTS 1
ii rpanums. 'pannns GyHKIiT B TOYI, OJHOCTOPOHHI I'PaHMUIlI, OCHOBHI TEOPEMH PO I'PaHUIII
nociiioBHOCTEH. THUNM HEBU3HAYEHOCTEH Ta HAHMpOCTilIi criocoOu OOYUCIEHHS TPaHUIb.
HeckinuenHo mani i HeckiHueHHO BesuKi QyHKIii. [lopiBHAHHS HECKIHUEHHO MaluX (YHKIIIH.
['paHnIlss MOHOTOHHO OOMEKEHOI TIOCIIIOBHOCTI, YHCIIO €, HaTypaJibHi JorapupmMHu.

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

[Tepma i gpyra BaxuiuBi rpanuui. HenepepBHicTh ¢yHKii B Touni. Touku po3puBy QyHKLii Ta
ix kmacugikauis. Acumnroru rpadika ¢pynkuii. BractuBocti ¢yHKIii, HemepepBHUX Ha
BiZpi3Ky (Teopemu Beiiepmtpaca i bonbuano-Kormi).

Tema 8 ludepenuianbae ynciaeHHs QyHKIIT oHI€T 3MIHHOT.

[Toximra ¢yHKIIT B ToUIl. MeXaHIYHUH Ta TEOMETPUYHUN 3MICT TOXiaHOi QyHKINT B TOYIII.
PiBHSHHS MOTHMYHOI 1 HOpMai. 3aleKHICTh MK HEMEPEepBHICTIO 1 TUEPEHIIHOBHICTIO.
OcHoBHiI mpaBuia audepeHIiroBaHHs, TaOIHUIA MOXITHUX eEJIEMEHTAapHHX (YHKIIIH.
HudepenniroBanus ckuaaeHoi ¢GyHkIii, ¢yHkIii 3amaHoi HEIBHO 1 MapaMeTPHYHO,
norapudmivyHe TudepeHITIFOBaHHS.

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

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




Tema 10 3acTocyBanHs TeopeM AuEpPEHITIaTFHOTO YHCICHHS 10 TOCTIHKSHHS (QyHKITIH.

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

Tema 11 OyHKIIT KUTBKOX 3MiHHUX.

OyHKIIT KITPKOX 3MIHHUX: OCHOBHI NMOHATTS, TPAaHULS 1 HENepepBHICTh. YaCTUHHI MOXiAHI
NEePIIOTO 1 BUIIKX MOPsAKIB. YacTHHHI 1 MOBHUM qudepeHmian GyHKIil 1eKUIbKOX 3MIHHUX,
H0ro 3aCTOCYBaHHS 10 HAOIMKEHUX 0OYUCIICHb.

Tema 12 Exkctpemymu QyHKIIT 1BOX 3MiHHHX.

JloTruyHa MIONIMHA 1 HOpMaTh 10 TTOBepXHi. JIokanpHH 1 T7I00anbHUN eKCTpeMyMH (PyHKITIT
JeKUTbKOX 3MiHHUX. Haitbipie 1 HaliMeHIe 3HaueHHs (PYHKITIT B 3aMKHYTIH 00J1acTi.

Tema 13 HeBuzHauenuii iHTErpal.

HeBusnauenuil iHTerpajn: O3HaY€HHS, BJIACTUBOCTI, TAaOJWII OCHOBHUX HEBH3HAUYECHUX
iHTerpaniB. OCHOBHI METOJU 1HTETPyBaHHA: Oe3rMocepeIHE IHTETPyBaHHS; BBEJACHHS M1/ 3HAK
nudepeHiiana; 3aMiHi 3MIHHOT; IHTeTpYBaHHS YaCTUHAMHU.

Tema 14 Meronu iHTerpyBaHHs pi3HUX QYHKIIIH.

[aTerpyBaHHs: BHpa3iB, MO MICTATh KBaJpaTHUH TPHUUYJIEH B 3HAMEHHUKY;
JIpoOOBO-palliOHATHFHUX (PYHKIIH; ippamioHaTbHIX Ta TPUTOHOMETPUYHHUX (PYHKIIIH.

Tema 15 Buznadenwii iHTerpa.

Busnauenwmii iHTerpas, sk IpaHuld IHTErpaJbHOI cyMH. BrnactuBocTi. 'eomeTpuyHuii 3MicT.
®opmyna Herotona-JleitoHina. OCHOBHI METOAM IHTErpyBaHHSA BHU3HAUYCHHX 1HTETpaliB:
TabJIMYHE 1HTErpYBaHHS, METOJ| IMiJCTAHOBKH, METOJ IHTErpyBaHHS YaCTHHAMHU.

Tema 16 HeBnacHi inTerpainu. 3acTOCyBaHHs BU3HAYEHUX 1HTETpaliB.

HesnacHi iHTerpanu nepuioro i Apyroro poay. Criocodu T0CTiPKeHHs] HEBIaCHUX 1HTETpaIiB Ha
301KHICTh Ta PO301KHICTh. 3aCTOCYBaHHS BHU3HAYCHHUX IHTETrpajiB MPH pO3B'sA3aHHI 3a7a4 3
reomeTpii Ta pizukm.

5. O4ikyBaHi pe3y/ibTaTH HABYAHHA HABYAJbHOI JUCUMUILIIHA

[Ticns ycminHOro BUBYEHHS HaBYAJIBHOI TUCHIUILIIHY 37100yBay BUIIIOT OCBITH 3MOXE:

OmnepyBaTH OCHOBHHMH MOHSTTSIMH JAUCIUIUIIHU, JEMOHCTPYBAaTH 3HAHHS
PH1 BJIACTUBOCTEH, 3aKOHOMIPHOCTEH Ta TEOPEM BCIX PO3IIB AUCIHUILIIHH, IO
BUBYAETHCS.

BI/IKOpI/ICTOByBaTI/I MaTeMaTHU4HI HpHﬁOMH Ta anapar Iajis MOrauOJICHHS 3HAHb 3

PH2 . .
npodiIbHUX JUCLIHUILTIH.

6. Pos1ib HaBYAILHOI IMCUMILIIHM Y JOCATHEHHI IPOrpaMHUX pe3yJ/ibTaTiB

[IporpamHi pe3ynbTaTi HAaBYaHHS, JOCSITHEHHS SKUX 3a0e3leuye HaByaabHa JUCITUTIIIHA.
Jlns crienianbHOCTi 183 TexHOMOTIT 3aXUCTY HABKOJIUIITHHOTO CEPEAOBHINIA!



3HaTuU cydacHi Teopii, MiAXOAW, MPUHIUIH €KOJOTIYHOI MOJITHKH,
byHaMeHTalbHl MOJOXEHHs 3 OloJsorii, ximii, ¢i3UKU, MaTeMaTUKH,
I1P1 610TexHOJIOT1] Ta (axOBUX 1 MPUKIAAHUX 1HKEHEPHO-TEXHOIOTTYHUX JAUCIMILIIH
IJ1s MOJIEJIIOBAHHS Ta BUPIMIEHHS KOHKPETHUX MPUPOJIO3aXUCHUX 3a]ad y
BUPOOHMUIH cepi.

7. Posib OCBITHBOT0 KOMIIOHEHTA Y (JOPMYBaHHI CONiaIbLHUX HABHYOK

3arajabHi KOMIETEHTHOCTI Ta COIllaJIbHI HABUYKH, (OPMYBaHHS SKUX 3a0e31euye HaBYallbHa

IUCIUILIIHA:
CHI KO1 3nmatHicTh 10 aOCTpaKTHOTO MHUCIICHHS, aHAJII3y Ta CHHTE3Y.
CH2 31aTHICTB 0 MOIIYKY, 00poOJIeHHS Ta aHami3y iHpopMarii 3 pi3HUX JKEpe.
CH3 3/1aTHICTh BUKOPUCTOBYBATH 1H(OpMaIliifHi Ta KOMYHIKAI[1i{HI TEXHOJIOTI].

8. Buau HaBYaJILHUX 3aHATH

Tema 1. Buznaunnku. Matpuui

JIx1 "BusHaunuku. Matpuui" (neHHa)

Bu3HauyHUKK: OCHOBHI BJIACTMBOCTI, CLIOCOOM oOuncieHHs. Martpuili: onepaiiii HaJ MaTPUISIMU,
oOepHEeHa MaTPHIIA.

[Ip1 "Busnayauku. Matpumi" (1eHHa)

Bu3HnayHMKU: OCHOBHI BJIACTUBOCTI, ClIOCOOM 00UMCIIeHH. MaTpulli: oneparii HaJ MaTPULISIMH,
o0OepHeHa MaTpuIIs.

Tema 2. Cuctemu JiHiHHUX ajareopaiunux piBHsHb (CJIAP)

JIx2 "Cucremu niniitHux anredpaiunux piBasab (CJIAP)" (nenna)

OcHOBHI 0o3HaueHHs PaHr maTpuili, HOro BIacTHUBOCTI, criocoOu oOuucieHHs. Teopema
Kponexkepa-Kanenni. Criocobu po3s'sazanns CJIAP: teopema Kpamepa ta ii 3acTocyBaHHS;
MaTpPUYHUH CITOCIO PO3B'SI3aHHS CHCTEM PIBHAHB; MeTo ['ayca. CuCTeMU OAHOPITHUX JTIHIHHUX
anreOpaidyHUX PiBHSIHB 1 1X CIIOCOOH PO3B'sI3aHHS.

[Ip2 "Cuctemu niHiiiHuX anredpaiynux piBHsaHb (CJIAP)" (neHHa)

OcHoBHI o3HaueHHs1 PaHr marpuili, Woro BIacTUBOCTI, cmocobu obOuucieHHs. Teopema
Kponekepa-Kanemni. Cnocobu po3ss'szanus CJIAP: teopema Kpamepa Tta ii 3acTocyBanHS;
MaTPUYHUN CIIOCIO PO3B'SI3aHHS CUCTEM PiBHSAHB; MeToa ["ayca. CucteMu OHOPIAHUX JTiHIHHIX
anreOpaiyHUX PIBHSIHB 1 IX CIOCOOM PO3B'SI3aHHS.

Tema 3. OcHOBU BEKTOPHOI ajredpu

JIk3 "OcHoBu BekTOpHOI ayiredpu” (1eHHa)

BexTopu: oCHOBHI MOHATTS, JiHINMHI onepauii Hax BekTopamu. ba3uc, po3kiaj 3a 6azucom.
CkanspHuil, BEKTOpHUH 1 MilIaHUN T00YTKH BEKTOPIB, IX BJIACTUBOCTI Ta 3aCTOCYBaHHS.




[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,
napabona; iX reoMeTpuyHi BIacTuBOCTI. [lonsipHa cucTtemMa KoopAuHaT.

[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 3aaui. [IpsiMa B TpUBUMIpHOMY NPOCTOpi: BUJH PIBHAHB Ta OCHOBHI 3a1a4i. [ToBepxHi
JPyTOTro MOPSAAKY: BUIM; KAHOHIUHI PIBHAHHS; TOCIIPKEHHS METOJIOM apaliebHUX Mepepi3iB.

[Tp5 "AHaniTHyHa T€OMETPisi B TPUBUMIPHOMY TpocTopi” (JIeHHA)

[InomuHa B TPUBUMIPHOMY MPOCTOpPI: BUAU PIBHAHb Ta OCHOBHI 3ajaaui. [Ipsma B
TPUBUMIPHOMY IPOCTOpIi: BUIU PIBHAHb Ta OCHOBHI 3a/adi.

Tema 6. UncsioBa nociaigoBHicTh. @yHKIisE 0Hi€] 3MIHHOI.

JIk6 "Yucnoa nocnigoBHICTb. DYHKIIS OJIHIET 3MIHHOI." (JIeHHA)

ODyHKIIis 0JTHI€T 3MIHHOI: OCHOBHI XapaKTePUCTHKHU Ta BUAYM QYHKIIH. UncioBa MOCIIiOBHICTS 1
ii rpanums. 'pannns GyHKIiT B TOYI, OJTHOCTOPOHHI I'PaHMUIlI, OCHOBHI TEOPEMH PO I'PAHUIII
nocJiioBHOCTeH. THUNM HEBU3HAYEHOCTEH Ta HAWMpPOCTilIi criocoOu OOYUCIEHHS TPaHUIb.
HeckinuenHo mani i HeckiHueHHO BesuKi QyHKIii. [lopiBHAHHS HECKIHUEHHO MaluX (YHKIIIH.
['paHuUIT MOHOTOHHO OOMEKEHOT IMTOCITIIOBHOCTI, YHCIIO €, HATYpallbHi JTorapu(MH.

[Tp6 "Uncnosa nociinoBHicTs. OyHKIIIA 0/1HI€T 3MIHHOI." (IeHHA)

YucnoBa mocioBHICTH 1 11 rpanHuns. ['panunst GyHKINI B TOYIll, TUITM HEBU3HAUYCHOCTEN Ta
HaWIIPOCTIII CIIOCOOW OOYHCIICHHS TPAaHUIIb.

Tema 7. Ilepwia i apyra Baxausi rpanuni. HenepepBHicTsb pyHKuiii.

JIx7 "Tlepma 1 apyra BaxymBi rpanuiii. HemepepsHicTh QyHKIR." (1eHHA)

[Tepma 1 npyra Baxknusi rpanuil. HenepepBHicTh ¢yHKIIT B Toulll. TOUkH po3puBY PyHKIIT Ta
ix knacudikanig. AcumnTtoTu rpadika QyHkiii. BaactuBocTi QyHKI1N, HENEepepBHUX Ha
BIJIpi3Ky (Teopemu Beiiepmirpaca 1 bonsiiano-Kori).




[Tp7 "Tlepma 1 qpyra Baxxiusi rpanuii. HenepepBHicTh ¢GyHKIIN." (1eHHA)

[Tepura i qpyra 4ynoBi rpanuili. HeckiHueHHO Malli Ta HECKIHUCHHO BesnKi QyHKIii. Po3puBu
¢byHKuii Ta ix Kracudikaris.

Tema 8. ludepenuianbue yncaeHns GyHkuii ogHiel 3MiHHOI.

JIx8 "Tudepentiiansae yncneHdst QyHKIT oAHi€T 3MiHHOI." (1eHHA)

[ToxinHa ¢yHKUil B TOYli. MeXaHIYHUN Ta T€OMETPUYHUNA 3MICT MOXiAHOI QYHKIIT B TOYII.
PiBHSHHSA MOTHYHOI 1 HOpMali. 3alle)XKHICTh MK HENMEepepBHICTIO 1 AU(DEPEHIIHOBHICTIO.
OcHoBHI mpaBuia AU(EpeHIiIOBaHHs, TaONULSA MOXIJHUX eJIeMEHTAapHUX (QYHKIIIH.
HudepenniroBanHa ckiaageHoi ¢yHkIii, GyHKIIi 3aJaHOi HEABHO 1 MapaMeTPHUYHO,
JgorapudmiuHe TudepeHIitoBaHHS.

[Tp8 "dudepeniaabue YucieHHs QyHKITT oqHIET 3MiHHOI" (JICHHA)

OcHoBHI mnpaBuia OUdepeHIIIOBaHHSA, TaONUId MNOXIJHUX €JeMEHTapHUX (YyHKII.
JAudepenuiroBanHs ckiageHoi ¢yHkuii, ¢GyHKuii 3agaHoi HESBHO 1 MapaMeTpUUHO,
norapudmiuHe AUQEpeHIiIOBaHHS.

Tema 9. Iloxigni Bumux nopsaaxis. {udgepenuian pynkuii. llpasuio Jlomirans.

JIk9 "TloxiaHi Bumumx nopsaxis. Audepenuian gpynkuii. [Ipasuno Jlonitana" (neHHa)

[Toxinui BUmUX mopsankiB. Judepenmian ¢yHKUii: 03HaAYEHHS, T€OMETPUUYHUN 3MICT,
3aCTOCYBaHHS 10 HaOmmkeHuUx oOuucieHb. Judepenmianu Bumux mnopsakis. Ilpasuio
JlomiTans.

ITp9 "Tloximni Bummx nopsiakis. dudepenian ¢pynkiii. [TpaBumo Jlomitans." (neHHa)

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

Tema 10. 3acTocyBanHsi TeopeM TU(epPeHIiaTbLHOIO YMCACHHSA 10 A0CHizKeHHs (PyHKuii.

JIx10 "3acTocyBanHs TeopeM audepeHITiaTbHOTO YUCICHHS 10 AOCTiHKeHH QyHKINN." (1eHHa)

Excrpemymu ¢yHKIINA O/Hi€T 3MiHHOI. HEOOXi/IHA 1 TOCTaTHI YMOBH iICHYBaHHS €KCTPEMYMY.
[ToGynoBa rpadikiB GyHKIIH 3 MOBHUM JOCIHIHKEHHSIM.

[Ip10 "3actocyBanHs TeopeM AuQepeHIiaIbHOr0 YUCIEHHS A0 AOCTIKeHHS QYHKIN." (1eHHa)

ExcTtpemymn ynkiiii omgHiei 3MiHHOI. HE0OX1/IHA 1 TOCTaTHI YMOBH ICHYBaHHSI €KCTPEMYMY.
[ToOymoBa rpadikiB GyHKIIIH 3 TOBHUM JOCTIHKCHHSIM.

Tema 11. @yHKUil KiTbKOX 3MiHHHUX.

JIk11 "®ynHkii KiTbKOX 3MiHHHX." (IeHHA)

@yHKIIT KIJIBKOX 3MIHHUX: OCHOBHI NOHSATTSI, TPAHUIIS 1 HENEPEPBHICTh. YacTUHHI MOX11H1
NEepIIOro 1 BUIIMX NOpsAKIB. YacTuHHI 1 MOBHMM nudepeniian QyHKIil 1eKIIbKOX 3MIHHUX,
HOT0 3acTOCYBaHHSA 10 HAOIUKEHUX OOUHUCIICHb..




[Ip11 "@yHKHil KIIbKOX 3MIHHUX." (IeHHA)

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

Tema 12. Excrpemymu ¢pyHKIii 1BOX 3MiHHHUX.

JIx12 "Exctpemymu QyHKIIi ABOX 3MiHHUX" (I€HHA)

HudepennitoBanns GyHKIIH, 3a1aHUX HeABHO. JloTMYHA IUIOLIMHA 1 HOPMaJb /10 MOBEPXHI.
JlokanpHu# 1 T100aMBHUN eKcTpeMyMH (QYHKIT 1eKiIbKoX 3MiHHMX. Haii0iibie 1 HalimMeHIe
3Ha4YeHHs (QYHKII{ B 3aMKHYTIii 001acTi.

[Ip12 "Excrpemymu ¢yHKIIIT 1BOX 3MiHHHX." (JIeHHA)

HudepenniroBanHs QyHKIH, 3a1aHUX HESBHO. JloTMYHA IUIOLIMHA 1 HOPMaJb 10 TTOBEPXHI.
JloxanpHuil 1 rnobanbHUM eKCcTpeMyMH (PYHKIIT 1eKiIbKOX 3MiHHUX. HailOinpiie 1 HaliMeHIe
3HaYeHHS (YHKIIII B 3aMKHYTIii 00s1acTi.

Tema 13. HeBu3HnaueHuii inrerpaJi.

JIk13 "HeBu3Hnauenuii interpai." (JleHHa)

HeBu3sHaueHuil iHTerpaji: O3HA4Y€HHS, BJIACTHUBOCTI, TAaOJUILI OCHOBHHX HEBH3HAYEHUX
inTerpaixiB. OCHOBHI METOAM IHTETpyBaHHs: Oe3MOoCcepeIHE IHTErPyBaHHs; BBEJICHHS i 3HAK
nudepenIiiana; 3aMiHA 3MIHHOT; IHTerpyBaHHs YaCTUHAMH.

IIp13 "HeBuzHauenwuii inTerpai." (J1eHHA)

HeBusznauenuil iHTerpai: O3HaY€HHS, BJIACTUBOCTI, TAaOJWII OCHOBHUX HEBH3HAUYECHUX
iHTerpaniB. OCHOBHI METOJU 1HTETpyBaHHA: Oe3MocepeIHE IHTETPyBaHHS; BBEJACHHS IiJ1 3HAK
nudepeHiiana; 3aMiHM 3MIHHOT; IHTeTpYBaHHS YaCTUHAMHU.

Tema 14. Metoau iHTerpyBanHsi pi3HUX (PYHKIIH.

JIx14 "Meroau iHTerpyBaHHs pi3HUX QYHKIIN." (1eHHA)

[aTerpyBaHHs: BHpa3iB, MmO MICTATh KBaJpaTHUH TPHUUYJIEH B 3HAMEHHUKY;
JIpoOOBO-palliOHATHFHUX (PYHKIIH; ippamioHaTbHIX Ta TPUTOHOMETPUYHHUX (PYHKIIIH.

[Tp14 "Metoau iHTerpyBaHHs pizHUX QyHKIIH." (1eHHa)

[aTerpyBaHHs: BHpa3iB, MmO MICTATh KBaIpPaTHUH TPHUUYJIEH B 3HAMCHHUKY;
JpoOOBO-palioHaATLHUX (YHKIIIH; ippaIlioHATbHUX Ta TPUTOHOMETPUYHHUX (DYHKITIH.

Tema 15. Buznauenmnii interpa.

JIx15 "Busnauenuii interpai." (eHHa)

Busnauenuii iHTEerpa, K rpaHuld IHTETpajdbHOi cyMu. BrmactusocTi. 'eoMeTpuyHuii 3micrT.
®opmyna Herorona-Jleit6Hina. OCHOBHI METOAM 1HTETPYBAaHHS BU3HAUYEHUX IHTErpaiiB:
TaOJINYHE IHTErpyBaHHS, METOJ MiJACTAHOBKH, METOJ IHTETPYBaHHS YaCTUHAMHU.




[Ip15 "BusHauenuii inTerpan." (a1eHHa)

®opmyna Herotona-JleitoHina. OCHOBHI METOAM IHTETpyBaHHS BHU3HAUYCHHX IHTETpalliB:
TabJIMYHE 1HTETPYBaHHS, METOJ| IMiJCTAHOBKH, METOJ IHTETpyBaHHS YaCTHHAMH.

Tema 16. HeBnacHi inTerpajn. 3acTocyBaHHsI BU3HAYCHHUX iHTerpaJiiB.

JIx16 "HeBnacHi iHTerpanu. 3acTOCyBaHHS BU3HAUYECHUX IHTETpajiB." (IeHHA)

HesnacHi iHTerpanu nepuioro i gpyroro poxay. Criocodou A0CHIKEHHS! HEBIACHUX 1HTErpaliB Ha
301KHICTh Ta PO301KHICTh. 3aCTOCYBaHHS BU3HAUCHHUX IHTETpajiB NMpU po3B'sA3aHHI 3a]1ay 3
reoMmeTpii Ta (hi3uKH.

[Ip16 "3acTocyBanHs BU3HAYEHUX IHTETpatiB." (IeHHA)

3acTocyBaHHsI BU3HAUEHUX IHTETPAJIiB IIPHU PO3B'A3aHHI 3a/1a4 3 T€OMETpii Ta P13UKH

9. CTparerisi BUKJIAJAHHS Ta HABYAHHS

9.1 MeTtoay BUKJIAagaHHs Ta HABYaHHSI

Jlucuuruiina nepeadavyae HaBYaHHS Yepes:

MH1 Jlekiiiine HaBYaHHS

MH2 [TpakTHKOOpiEHTOBaHE HABUYAHHS
MH3 Enextponne HaBuaHHs

MH4 [TpobnemHe HaBUYAaHHS

Jlek1ii HaJalOTh TEOPETHYHI MaTepialu MO0 PO3AiNiB 3 JiHIHHOI Ta BEKTOpHOI anredpwu,

aHaJITUYHOI reoMeTpii a TakoX po3aiiiB 3 MaremaruuHoro anamizy (PHI, PH2). Jlekuii

JIOTIOBHIOIOTHCSI TPAKTUKO-OPIEHTOBAHUMH 3aBAaHHAMHU JUJIs onaHyBaHHs nuux tem (PHI1,PH2).

Metoau mpoOIeMHOTO HaBYaHHS peai3oBaHl B BUKOHAHHI 1HIUBIAYallbHOI PO3pPaxyHKOBOT pOOOTH

(PH2). EnextpoHHe HauaHHA pealli3oBaHo y poOoTi B cepenoBumii MIX (poborta 3 TeopeTHuHUM

MartepiajioM Ta Ipoxo/KeHHs TecTiB) Ta Google class (BUKOHaHHS 3aB/laHb 1O MPAKTUYHUX 3aHATH

Ta 1HAMBIAyaIbHUX JOMaIHix 3apnans) (PH1,PH2).

[IpakTHKO-Opi€EHTOBaHE HAaBYaHHS CIPATHUME PO3BUTKY Yy 3700yBaya KPUTHUUYHOTO MHCEHHS Ta

HaBHUYOK p03B'5138.HH$I HpOGHCM. IMonitTuka JenjaliHa 3 HaBYalbHOI ,Z[I/ICI_[I/IHJIiHI/I CIIpUATHUME

(hopMyBaHHIO HAaBUYOK 3/100yBaya IjiaHyBaTH poOOTY Ta YIPABIISATH 4acOM.

9.2 Buan HaBYaIbHOI JISIJIBHOCTI

H1 [aTepakTHUBHI JeKil

HJI2 BukoHaHHS IPaKTUYHUX 3aBJaHb

HJ3 BukoHaHHS 1HAMBITyaJTbHUX PO3PaXyHKOBO-aHATITHYHHX 3aBIaHb
H/14 Enexrponne HaBuanHs y cucremi mix.sumdu.edu.ua ta Google class

10. Metoam Ta KpuTepii OLiHIOBAHHS

10.1. Kputepii oriHtoBaHHS




YorupubanbpHa .
. Peiitunrosa 6aibHa
Buznauenns HallloHaJIbHA IITKaja :
. IIKaJja OIiHIOBAHHS
OIlIHIOBAHHS
BigMinHe BUKOHAHHS JIAIIE 3 HE3HAYHOIO KIJIBKICTIO .
5 (BigMiHHO) 90<RD <100
MTOMUJIOK
Buie cepeHporo piBHS 3 KUTbKOMa MTOMIJIKAMU 4 (mobpe) 82 <RD <89
3arajoMm mpaBHJIbHA PoOOTa 3 MEBHOK KiJBKICTIO
p p 4 (106pe) 74 <RD < 81
MTOMUJIOK
Hermnorano, asne 31 3Ha4HOIO KUTHKICTIO HETOIKIB 3 (3a/10BUJIBHO) 64 <RD <73
BukoHaHHs 3a10BOJIBHSIE€ MIHIMAJIbBHAM KPUTEPIsIM 3 (32/10BUJIBHO) 60 <RD <63
MoskIiiBe MOBTOPHE CKIIaJaHHs 2 (He3a10BUIBHO) 35<RD <59
HeoOxigHui MOBTOPpHHUHN Kypc 3 HaBYaJIbHOI .
A P yp 2 (He3a10BUIBHO) 0<RD<34
JUCLUTLIIHA
10.2 MeToau MOTOYHOTO (POPMATHUBHOTO OI[IHIOBAHHS
eqJIaiH 3BopoTHuii
XapakTepucTuka Aen . [,’
THKHI1 3B A30K
M®OI1
3aBoaHHs . IIporarom
[Ipu3zHavene nas 3aKpiljeHHsS 3HaHb, Google class,
B3aEMHOTO . o ayIUTOPHOIO
. OTpUMaHUX I 4YacC JICKUIMHUX 3aHATH. Telegram
OIlIHIOBAHHS 3aHATTA
3HaHb
M®O2 I[IpusHaveHe g 3aKpilieHHs 3HaHb, | Ilicas
JliarHoCTHYHE OTPUMAaHUX IIiJ Yac JICKIIMHUX Ta IPaKTHYHUX | KOXHOITemu, | MIX
TECTYBaHH:I 3aHSATH. IIOTHXXHS
M®O3
Hacranosu
BUKJIa1a4dya B HpI/I3Ha‘lCHC JJ1s1, BCTAHOBJICHHS 3,Z[O6YBa‘lCM 11 poTATOM Google class
npoueci PiBHSI CBOIX MPOMIXXKHHUX NOCSTHEHb Ta iX | ayIUTOPHOTO Telegram ’
BUKOHAHHS MOKPAIICHHSI HaJali 3aHITTS &
MPaKTUYHUX
3aBlaHb
M®O4
Hananua
3BOPOTHOTO
3B 513Ky TIPO : OcTaHHii
IIpu3zHayene naas 3aKpllNJIEHHS 3HaHb,
pe3yJbTaTi . . THUXJIEHBb Google class,
. OTpUMaHUX IIJ 4ac JICKIIMHUX Ta NPaKTHYHUX
IEPEBIPKHU KOXHOTO Telegram
3aHATH.
BUKOHAHHS MO YIS
IHIMBIAYaTbHIX
3aBJaHb
3n100yBaueM

10.3 Meroau miJICYMKOBOTO CYMaTUBHOTO OI[IHIOBAHHS




XapakTepucTuka Jennaiin, THKHI 3sopornuii
P P . ’ 3B'AI30K
MCO1 [IpoBonutbcss y ¢opmMmi
. NHCHMOBOTO 3BIiTYy HpO | MiCII KOXKHOTO
3BIT 3a pe3yJbTaTaMu Google class,
BUKOHAaHHA 3aBAaHHA 110 IMPaKTUYHOTO
BUKOHAHHS MMPAKTHYHUX . . Telegram
6' B1ANIOBIAHLOMY IIPAKTUYHOMY 3aHATTA
pO 1T 3aHATTIO
[IpoBomsaTecss y d¢opwmi
MCO2 mUCchbMOBOT pobotu. [Ipu3HaveHi ocTanHiil
BukoHaHHs IUTS 3aKPIiIUICHHS TEOPETHIHUX THK LG HB
THIVBI Ay aThHIX Ta TNpPaKTHYHHX HABUYOK, KO)KfIOFO Google class
- i OTpHUMaHWX TpPH BHBYCHHI
pO3paxyHKOBO-aHAITHYHUX pum p Moays
3aBJ/IaHb MaTepialy Kypcy HpOTITOM
MOJTYJISI.
MCO3 . | mporsarom
i [IpoBoautscs y ¢dopwmi
O11iHIOBaHHS TUCBMOBUX . - KOXHOTO Google class
i NHCBMOBOI CAMOCTIHHOT pOOOTH.
po0iT MO Iy s
MCO4 I[IpoBonutecs y d¢opmi | Ha
[TpoMikHUI MOYIBHUI TECTYBaHHSl [0 TEOPETHYHOMY | aTecTaliiiHOMY MIX
KOHTPOJIb y opmi Ta MPAKTHYHOMY MaTepialxy 3a | THXKHI 3TiJHO
TECTyBaHHS BiJIIOBI1THUI MOZYJIb rpagiky
KoHTposnbHi 3ax011:
MoHBiCTh
MaxkcumanbHaa | MiHiMalpHa | IepecKiiaganHs
KUTBKICTh KUTBKICTh 3 METOIO
OaniB OaiiB 1 ABUILIEHHS
OLIIHKU
1 cemecTp 100 6anis
MCOL. 3BiT 32 pe3yibTaTaMyd BUKOHAHHS MPAaKTHYHUX 40
pooiT
2x20 40 10 Hi
MCO2. BukonaHusg IHAUBIAyalbHUX 40
pPO3paxXyHKOBO-aHANITUUHUX 3aBJaHb
2x20 40 10 Tak
MCO3. OuiHroBaHHS MUCHbMOBUX POOIT 10
He .
2x5 10 nepe6adeHo Hi
MCO4. IlpomixHUNA MOAYIBbHHI KOHTPOJb Y Gopmi 10
TECTYBaHHS
He .
2x5 10 nepenoayeHo Hi

PeiiTuarOB1 Oanu mKaayd OMIHIOBAHHS 3 HABYAJIBHOI JUCIUIUIIHU PO3MOAUISIOTECS: y TEPIIOMY
cemecTpi o 50 6axniB 3a MoAysb 3 Au@. 3aJTIKOM Yy KIHIII CeMecTpy. 3ajlik BUCTaBIAEThCA 3a
KUIbKiCTIO HaOpaHuXx OaniB B cemecTpi. [Ipu oTpumanHi ctyaeHToM MeHie 20 peWTHHroBux OasiB
3a HacJiJKaMd MOJAYJbHHUX aTecTalliil BiH He JAOMyCKaeTbcs A0 3aiiky. [Ipu oTpumaHnHi 3a



HaCJIIKaMU MOAYJIBHHUX aTecTalliid 3araJbHOTO PEUTHUHTOBOTO 0aly, 110 BiAMOBIAa€ HE3aOBUIbHIM
ominmi FX (Big 35 mo 59 GaniB), CTyJI€HTOBI HaJa€ThCS MPaBO HA JBOPA30BE CKJIATaHHS
(BukmagadeBi Ta KoMmicii) 3axoay migcymMkKoBoro cemectpoBoro koHtponw (IICK), ske
3AIACHIOETHCS IMICTS 3aBEPIICHHS OCTAaHHBOTO MOJIYJIbHO-aTECTAIIHHOTO UKy Y cemecTpi abo
eK3aMeHalliitHoi cecii, sSIKIo BOHa nepeadadeHa, 3a J0JaTKOBOIO BiIOMICTIO CEMECTPOBOI aTecTarlii
(TTep1Ior0 HE3aJOBUTLHOKO OIIHKOIO BBAXKAETHCS Ta, IO OTPUMaHA 3a HACJIIKaMU MOJYJIBHHUX
aTecTarliif, sKa BUCTaBISIETHCS B OCHOBHY BiZJOMiCTh ceMecTpoBoi aTtecrarii). [Ipu ycmimuaomy
CKJIaJlaHH1 3aX0Jy MiJCYMKOBOTO CEMECTPOBOTO KOHTPOJIIO BHKOPUCTOBYETHCS OI[iHKA
,,387JOBITBHO", SIKa 3aCBiUy€ BUKOHAHHS CTYJIEHTOM MiHIMaTbHUX BHUMOT 0€3 ypaxyBaHHS
HakonuueHux OaniB (,,E" 3a mkanoro ECTS) 13 Bu3HaueHHsAM peiitunronoro 6aiy 60.

11. PecypcHe 3a0e3ne4eHHs] HABYAJIbHOI TMCUMILTIHU

11.1 3aco0u HaBYaHHSA

3H1 bibmioreuni ponau

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

11.2 Indopmariitne Ta HaBYATBHO-METOIUYHE 3a0€3MEUCHHS

OcHoBHa JiTepatypa

[Ipuknanni 3aaa4i 3 Bumoi matematuku [ Tekcr] : 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 MertonuyHi BKa3iBKH J0 MPOBEICHHS MPAKTHUYHUX 3aHATH 13 TEMHU
"IInbepennitoBanus ¢GyHKIiT onHiei 3MiHHOI. OOYMCIeHHA MOXiAHOI" 3
nucuuiuring "Buma matematuka" [Enexrponnuii pecypc] : aist crya. cmenr. 183
"TexHomOr1i 3aXMCTy HaBKOJHUIIHBOTO CEpeIOBUINA" OCBITHHOTO CTYIEHS
"OakanaBp" nerHoi Ta 3a0uHoi Gpopm naBuanus / H. C. MaptunoBa. — Cywmu :
Cym21VY, 2023. — 32 c.

5602 MeToauyHi BKa3iBKHU IIOJ0 MPOBEIECHHS NPAKTUYHUX 3aHATH 13 TEeMH
"Cuctemu niHIHHUX anreOpaiyHuX piBHAHB" 3 qucuuIUIiHg "Buia matemaTuka"
[EnexTponnuit pecypc]| : ans ctya. cmen. 183 "TexHosorii 3aXxucty
HaBKOJIMIIHBOTO cepenouia” i 122 "Komn'toTepHi Hayku" OCBITHBOTO CTYIEHS
"OakanaBp" aeHHOi Ta 3a04HOi ¢opm HaBuyaHnHs / H. C. MapTtunosa, 0. A.
KpaBuenko. — Cymu : CymJ1V, 2023. — 23 c.

4885 MetoauyuHi Bka3iBkH 3 Kypcy "Buia matematuka". Po3ain "Teopis rpaHuils,
noxigHa (iHporpadika, Tabnuni ta cxemu)" [Tekcrt] : gnga crya.
1H)KEHEepHO-TeXHIYHUX cneln. ycix ¢opm HaByanHs / T. [. Kunenko, B. B.
CuBokonb. — Cymu : Cym21Y, 2021. — 11 c.

4886 MeTtonuuni BKa3iBku 3 Kypcy "Buma maremartuka". Po3ain "BekTopHa
anreOpa Ta aHamiTHyHa reometpis (iHporpadika, Tabmumi Ta cxemu)" [Teker] :
JUISL CTYJI. IHKEHEPHO-TeXHIYHMX crell. ycix ¢opm HaBuanns / T. 1. XKunenko, B.
B. CuBokonb. — Cymu : Cym/1VY, 2021. — 11 c.




4889 MeToanuHi BKa3iBKU AJIs MPAaKTUYHUX poOIT Ha Temy "EnemenTu niHiiHOL
anrebpu. Busnaunuku. Matpuui" 3 kypcy "Buma maremartuka" [Teker] : nns
ctya. cremn. 183 "TexHomoril 3aXUCTy HAaBKOJMIITHKOTO cepeaoBuIa’ Bcix Gopm
naBuanns / H.C. MaptunoBa. — Cymu : CymJ1Y, 2020. — 32 c.

4633 MeToauuHI BKa31BKH I MPAKTUYHUX poOiT Ha Temy "['panuns ¢pyHkuii" 3
Kypcy "Buma matemaTtuka" [Tekct] : qig crya. cnen. 183 "TexHororii 3axucty
HaBKOJUIIHBOTO cepenoBuma” ycix ¢opm HaBuanus / H. C. Maptunosa, 0. A.
KpaBuenko. — Cymu : Cym/1VY, 2019. — 23 c.

4373 MeToauyHi BKa3iBKU 10 MpakTUYHUX poOiT Ha Temy "HeBusHaueHwit
inTerpan" i3 kypcy "Buma marematuka" [Texkct] : ans ctyn. cmem. 183
"TexHomorii 3aXUCTy HaBKOJIUIIHBOTO cepepoBuma’ ycix hopm HaBuanns / H. C.
MaprunoBa. — Cymu : CyMcbkHii fepkaBHUN yHiBepcuteT, 2018. — 57 c.
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4435 MeToan4Hi BKa31BKH J0 MPAaKTHYHUX PoOIT Ha Temy "DyHKIIis Oaratbox
3miHHUX. YactuHHi noxinHi" 3 kypcy "Buma maremaruka" [Tekct] : mist cTyn.
TeXHIYHHUX cren. ycix ¢opm nHaBuanus / H. C. Maprtunosa, T. 1. XKunenko. —
Cymnu : Cym/J1VY, 2018. — 27 ¢
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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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