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Oprkomirer KoH(epeHii:

IMocTonoBebkuii Pycian MuxaiiioBu4 — KaHAuIaT iCTOPUYHHUX HAYK, podecop — rosiosa
OPrKOMiTeTYy

Heiinera Ouiekcanap BikTopoBUY — JOKTOp €KOHOMIUHUX HayK, mpodecop — 3aCTYHNHHUK
roJI0BH OPrKOMITeTy

Moaimyxk Oabra IlaBaiBHa — gokTop ¢Qinocodii, AONEHT — 3aCTYNHUK TOJOBH
OprKoMirery

IMaBeaxkiB Poman BoJioAMMUPOBUY — JIOKTOP TICUXOJIOTIYHHUX HAYK, TIpodecop

Ilerpenko Oxcana bopuciBHa — TOKTOp MenaroriyHuX HayK, nmpodecop

BoiiToBuu Irop CraniciiaBoBHY — IOKTOp MEAArorivHuX HayK, mpodecop

IetpiBchkuii AApociaB BopucoBuY — TOKTOp TEXHIYHUX HAYK, Ipodecop

KOxumenko-Ha3zapyk Ipuna AnaTtoJiiiBHa — TOKTOp EKOHOMIYHUX HayK, mpodecop

IMaBeakiB Birauiii PoMaHOBHY — JOKTOD MICUXOJOTIYHUX HAYK, Ipodecop

Butkanos Cepriii BosioauMupoBu4 — 10KTOp KyJIbTYpOJIOTii, mpodecop

I'punaii Haranis boraaniBHa — 1oKTOp nenaroriyHux Hayk, npodecop

Barumkina FOuais BanepiiBHa — KaHIUIaT TEXHIYHUX HAYK, TOIEHT

Baaika Jlionmuiaa MukoJsiaiBHA — KaHIUIAT TIEArOTYHUX HAYK, JOILICHT

Muxaabuyk Poman FOpiiioBrny — kaHAMaT ICTOPUYHUX HAYK, TOLEHT

I'am3a Anna BoJsioguMupiBHa — KaHAUIAT MEarOriYHUX HAYK, JOLEHT

CraniciaBuyk Harauis IBaniBHa — 3100yBau ctynens nokropa ¢inocodii PhD

Mosuko Ouer IlerpoBuy — 3100yBay CTyINEHs BUILIOT OCBITH «OakajgaBp»

Kynakesuu Jlroamuiaa MukoJiaiBHa — 3100yBad CTYIEHsI BUILIOT OCBITH «MaricTpy

Baxiausa indopmanisi: BiINOBIAATBHICT 3a JOCTOBIPHICTh (PAaKTIB, IUTAT, BIACHUX IMEH Ta
JOTPUMAHHS HOPM aKaJEeMIYHOI J0OpOYECHOCTI HeCyTh aBTopHu myOumikamiif. Oprkomiter
KOH(epeHIIii 3aiuilae 3a co00I0 MpPaBO HE3HAYHOI'O PElaryBaHHsS Ta CKOPOUEHHS MOJAHUX IS
nmyOutikanii M onmyOIiKoBaHHS MaTepiais.

PexomennoBano 10 IpyKy
BUYEHOIO Pa/ioo PIBHEHCHKOTO IEP>KaBHOTO T'YMaHITAPHOTO YHIBEPCUTETY
(mporoxomn Ne 5 Big 26 TpaBHs 2022 p.)
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MOJIOINiA IPUPOJOIOCIITHAK

AJICOPUTMM I METOU JIHIAHOI'O IIPOTPAMYBAHHS B 3AJJAYAX MOJIEJTIOBAHHA JETEPMIHOBAHUX
NNPOLECIB
Aok 1. B., 3100yBay BHILIOi OCBiTH
HerpiBebkuii 5. B., 10xkTOp TexHiYHUX HayK, npodecop, 3aBinyBay kadeapu BHIOI MATeMaTHKHU
Pisnencokuit depoicasnuii cymanimapuuil ynieepcumemn

MaremMaTH4HI METOAN MOCTIPKEHb yce MIHMpPIIEe 3aCTOCOBYIOTBCS B TakKHX c(epax JIOACHKOI MisIIBHOCTI, SIK €KOHOMIKa,
€KOJIOT'isl, COLI0JIOTiA, KOMepLiifHa TisTbHICTh, MapKeTHHT. CKIAJHICTh OTPUMAHHA KUTBKICHUX OIIIHOK JESKUX MPOLECIB 1 ABUIL IS
NOOYZOBH aJeKBATHUX MAaTEMAaTUYHUX 3aKOHOMIPHOCTEH JOCHUTh CHIIBHO CTHMYJIOE «MaTeMaTH3allilo» MPOIEeciB eKOHOMIKH, IO i
CTal0 MPHBOJIOM ISl MOSBH TAKUX MDKAMCHUIUTIHAPHUX MPEIMETIB SIK €KOHOMIKO-MaTeMaTHYHE MOJEIIOBAaHHS, €KOHOMETpis,
JIOCHIKEHHS OTIepaltiil.

MaremaTn4He TpOrpaMyBaHHS 3alMaeThCS JOCITIPKEHHSIM BIIACTHBOCTEH Ta PO3poOKOI0 METOIIB PO3B’S3Ky 3a/1ad BHIY:

3HAUTH 3HAYCHHS 3MIHHUX (Xl, Xy yeeny Xn), SKi HalexaTh 3ajaHiii MHOXHHI X 1 IEPETBOPIOIOTH B EKCTPEMYM (YHKIIiIO

F(Xl, Xo yeeey Xn) IUX 3MiHHHX. J[)KepesioM Takoro poiy 3ajxad € KOXKHa Taly3b IMPaKTHYHOI TisUTBHOCTI JIOAWHM 1 HacaMIepen

cdepa eKOHOMIKH.
3ri/IHO 3 PHIAHATO Y MATEMAaTHYHOMY IIPOrPAMyBaHHi TEPMiHOIOTIEI0, ENEMEHTH MHOKHHE X HA3MBAIOTH TOMYCTHMHMH

po3B’s3kamu  (twaHamu). DyHKi0 F X13 X540 X, ), ska minmarae maxcumizamii - (MiHimizauii), Ha3MBaOTH LIIEOBOIO.

JlonmycTiMuii po3B’sI30K, KUl HEPETBOPIOE B €KCTPEMYM LUTBOBY (DYHKIIiI0, HA3HMBAETHCSI ONTUMAIBEHUM PO3B’SI3KOM 3a/1aui.

Muoxuaa X JOIYCTHMHUX PO3B’S3KiB 3aJa€THCS SIK MHOXKMHA PO3B’SI3KIB CHCTEMH PIiBHSHG 1 (a00) HepiBHOCTeH. Cuctema
piBHAHB i HepiBHOCTE}, ska BU3HAYAE MHOXKHHY X , HA3MBAETHCS CHCTEMOKO OOMEKEHb 3a1aui.

IIpu po3rmsani 3aga4 MaTeMaTHYHOTO MPOTPaMyBaHHs OyIeMO PO3PI3HATH J[Ba €TalM: MOCTAHOBKY 33Jadi Ta ii po3B’a3aHHS.
Maremaruka, SIK BiJOMO, TOCTIKy€e He peaibHi 00 €KTH i BiIHOUICHHS, a X aOcTpakuii. OnHi€l0 3 TAKUX a0CTpaKLiil € MaTeMaTHIHA
MOJeIb, siKa (POPMAIILHO ONHCYE MAaTEMAaTHYHUMH CITiBBITHOIICHHSIMH SBUILE, 10 BUBYAETHCS, 1 BIATBOPIOE HAMOUIBII CYTTEBI foro
pHCH.

Ha npuxnanax mokaxemo, 3BiIKM BUHUKAIOTh 3aa49i MaTeMaTHYIHOTO TPOTrpaMyBaHHSI.

Tpuknan. Lex 3 noOpHB TKaHWHM BUITyCKae JBa BUAW TKaHWHH. enacTH4Hy (A) i He enactnuny (B) Tkanmam. [ns

BUPOOHUIITBA TKAHMHU BUKOPUCTOBYIOTh JIBA BUIM CHPOBUHH: Sl i 82 . [ToyaTkoBi aHi HABEJICHO y TAOJIHIII:

Bun cuposunu J1060Bi 3amacu CHPOBUHH impam CHpOBHHH Ha 1 T npoztylc];ul
S, 6 1 2
S, 8 2 1
Lina 1 pymoH mpomyKmii 3 2

Jlo6oBuit mONHUT Ha TKAHWHY A HE IEepeBUIIY€e IONUTY HA TKaHWHY B Oiibie HX Ha 1 pyIIOH, a IONUT HAa TKAHUHY A HIKOJH
HE TMepeBUIye 2 pyIOHU Ha 100y. SIKy KibKiCTh TKAaHWHHM KOXXHOTO BUJY TIOBHHEH BHI'OTOBILITH II€X, I[00 MaTH MaKCHMaJbHUI
npuOyTOK BiJ peanizanii mpoayKmii?

106 ckmacTi MaTeMaTHYHY MOJIENb, HEOOXiTHO:

- imeHTH(iKyBaTH 3MiHHI (BEIMYMHH JaHOT 3a1adi, 10 3HAXOANMO);

- 3amucatd OOMEXEHHs, SKi HAKIaHalOThCS Ha 3MiHHI, 100 BHUKOHYBAJHCh YMOBH, XapaKTEepHI A CHCTEMH, sKa
MOJIEITIOEThCS;

- chopMymrOBaTH METY, /Ui JOCSITHEHHS SKOT 3 JOMYCTUMHX 3HA4€Hb 3MIHHHUX HEOOXIIHO BHOPATH Ti, IO BiJMOBIIAIOTH
ONTHMaJIbHOMY (HalKpaIoMy) pO3B’sI3aHHIO 3a/1adi.

V HamoMy mpuKIaai HeoOXiTHO 3HANTH 00CAT BUPOOHHIITBA KOXKHOI i3 BUAIB TKaHUH, 100 MaTH MaKCHUMaJbHUH MPHOYTOK
BiJ peanizarii npoayKuii, BpaxoBYIOUH OOMEXEHHS Ha MOIKT Ta BUTPATH CUPOBHHH.

3minni: X; - 1060Buit 06CAT (PyTOHIB) BAPOOHHUIITBA TKAHHHH A,
X, - moGoBuit obesAr (py/noHiB) BUPOOHUITBA TKAHUHU B.
LinpoBa dyHkuis: Skiio BapTicTs 1 pyloHy TKaHWHH A TOPIiBHIOE 3 YMOBHHX IPOIIOBHX OAWHHUIIb, TO HOOOBHI MpHOYTOK
Bix peanizanii Oyne 3X , @ mpuOyTOK BiJ peanizauii TkKaHHHU B - 2X2 . 3aranpHuit npuOyTOK: L= 3Xl + 2X2.

OOMeXeHHS:
1) BUTpaTH CUPOBUHY He MOBUHHI NEPEBUIIYBaTH 11 3amacis,

X, +2X, <6,
2X, + X, <8;
2) 0OMe)KeHHsI Ha TIOMUT MPOJYKIIii MalOTh BUIJISI:
X =X, <1,
X <2,
3) npupoHe 0OMEXEHHS TI0JISIrae B TOMY, 1[0 00csATH BUPOOHUIITBA NPOAYKIii HE MOXKYTh OyTH Bill’ €MHUMU:

J, X,=20.
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MaremaTrdHa MOZEIb 3aa4i HaOyBae HACTYITHHUH BUTIIS:
3HalTH HEBiX €MHHI PO3B’I30K CHCTEMH HEPIBHOCTEH:

X, +2X, <6,
2X, + X, <8,
X — X, <1,
X, <2,

npu sikomy yrxuis L = 3X1 + 2X2 JOCSTa€ CBOr0 MaKCUMAJIbHOTO 3HAYCHHSI.

3acTocyBaHHs JIHIHHOTO MPOTpaMyBaHHS B Traly3i €KOHOMIKM € IOBOJI IIMPOKAM Ta JO3BOJISIE HAWKpalM YHHOM
cdopMyBaTH MOZEIb, TOTO YH iHIIOTO Hpollecy Ta 00paTH LUIAX YIPABIiHHS Ta PO3BUTKY YHHUKAIOUH 3aliBUX PU3MKIB Ta A€ 3MOTY
CTBOPUTH MEBHY MOJENb JUI IMOJAIBIIOTO 3aCTOCYBaHHSA. TakMM YMHOM airOpUTMH Ta METOAW JIHIHHOTO MaTeMaTHYHOTO
IIpOrpaMyBaHHS 3aCTOCOBYIOTBCS [UISI MOJEIIIOBAHHS JICTEPMIHOBAHHX IIPOIIECIB, a caMme, B HAIIOMYy BHIIAKY, JJIS MOJIEIFOBAHHS
ONTHMAJILHOTO IUIAaHy BUPOOHUIITBA JJIs IEBHOTO ITiAPHUEMCTBA.

Cnucok BUKOPUCTAHHUX JKepes:
1. €pwsomenko B. O., Jemunmus O. 1., 3nenxo I1. II. Marematuuse nporpamyBansst. Texctu nekuiit. TepHomiib, 2001. 64 c.
2. Hakoneunuii C. L., Tepemenko T. O., Pomantok T. I1. Exonomertpis: [Tinpyunuk. K.: KHEY, 2005. 520 c.
3. Haxoneunwuii C.I., Casina C.C. Marematuune nporpamysanns. K.: KHEY, 2004. 452 c.

BUKJIAJAHHSI KYPCY «<AHAJITHYHA TEOMETPIS B ITIPOCTOPI» B YMOBAX JUCTAHIIMHOI O
HABYAHHS
Bepe3a O. A., 3100yBay4 cTyneHsi BUIIOi OCBITH «MaricTp»
[pucsixniok I. M., kKaHaAuAaT TeXHIYHUX HAYK, IOUEHT Kadeapu BUIOI MAaTeMaTHKH
Pignencokuil depoicagnulii ZymanimapHuuil ynieepcumem

CporosHi SIKICTh OCBITH XapaKTepH3yIOTh HacaMIlepel y KOHTEKCTI KOHKYPEHTOCIIPOMOXKHOCTI (haxiBIs, HOTo
KOMIIETCHTHOCTi, TOMy B CHCTeMi MpoQeciiiHOl MiATOTOBKM aKTyali30BaHiI HE JIMIIE 3HAHHA 1 BMIHHS 3aCTOCOBYBATH 3aCBO€HI
BiJOMOCTI UI1 PO3B’S3aHHSA PI3HOMAHITHUX NpoOJieM, a W yMIHHA NpaifoBaTd 3 iH(oOpMamliero, yXBaJlOBaTH CaMOCTiiHI
0o0rpyHTOBaHI pilleHHs, €(pEKTUBHO IisITH B HOBHX HECTAaHAAPTHUX CHUTYAIisIX.

OnHa 3 OCHOBHHX MPOOJIEM CY4acHOT AUAAKTUKHU MOJIATAE Y BUOOPI ONTHUMAIBHOTO CIHIBBIIHONICHHS HAHKpAIIUX TPaIHIliil
YMHHOI OCBITHBOI CHCTEMHM, Cy4aCHHMX MeJaroridyHUX iHHOBaLiil Ta iHCTpyMeHTapito iHpOopManiiHO-KOMYyHIKalifHUX TEXHOJIOTIH.
Po3B’s13aHHIO IFOTO 3aBJaHHS MOXKE CIIPHATH BIPOBA/DKEHHS B OCBITHIM MpOIEC Cyd4acHUX IHTEpaKTUBHUX 3aco0iB HaBuaHHs. st
PO3pOOKH aBTOMATH30BAHOTO HABYaJIbHO-KOHTPOJIIOIOYOTO KOMIUIEKCY 3 AMCHMIUIIHM Oyna oOpaHa cucTeMa JUCTaHLiHHOTO
HapyaHHs Classroom, TOJIOBHOIO CTPYKTYPHOIO OJMHUIICIO SIKOT € AUCTAHIIHHUNA Kypc. Isi CTBOpEHHs! AMCTAHLIIHOTO Kypcy 3
MUCHUIUTIHA «AHAIITHYHOI TeoMeTpii B mpocTopi» Oyno BHUPINIEHO HACTYIHI 3aBIaHHS: BHBYCHO OCHOBHI (DYHKI[IOHAJBHI
€JIEMEHTH CHCTEMH JHCTAHIIHOTO HaBYaHHS; pO3POOJICHO HaBUAIBHI Marepiaqd Mg aBTOMATH30BaHOTO HAaBYaJIbHO-
KOHTPOJIIOI0YOT0 KOMILIEKCY; 00paHo 3aco0H 171 CTBOPEHHS Ta HATIOBHEHHS KypCy PECypCaMH Pi3HOTO THITY.

Kypc mucummutiau ckinagaeTbes 3 AeKUIbKOX OyokiB: 1. 3aranpHuit 6mok. 2. Teopernunuit Marepian kypcy. 3. [Ipaktudni
po6ortu. 4. Kontpons. 5. CamocriitHa podora.

Jlo xoxxHOro OJIOKY BXOJATH BiJNIOBiJHI Marepiaj Ta NMPaKTU4YHI 3aBIaHHsS (BiZ€O YPOKH, TOCHIJIAHHS Ha JIOJATKOBY
iH(popMallito, CIIUCOK JIiTepaTypH i T.A.). 3700yBadi OCBITH MAOTh MOJIUBICTh NEPETJIsIIaTH HAsIBHI B KYpPCi €IeKTPOHHI HaBYalbHI
MaTepiai, SK MmiJ] yac 3aHsTh, TaK i IMiJ] Yac CaMOCTIitHOT pOOOTH.

Google ®opmu B TaHMi Yac € OJHUM 3 KPaIIUX OHJIAWH-PECYpCiB, IO JO3BOJISIOTH O€3 BAarOMUX OOMEKEHb CTBOPIOBATH
Pi3HOTO POy ONTUTYBAaHHS 1 MPOBOIAUTH TECTyBAaHHS.

T'osoBHa mepeBara TecTiB — iX 00'€KTHBHICTh, HEYIEPEPKEHICTh, MOXKIMBICTh HIBUIKOT aBTOMATHYHOI MEPEBIPKH BEMKOI
KUTBKOCTI BiamoBineit. Hanmpuknam, o nepeBipkd BMiHb-3HaHB 3 TeMH "KaHOHIYHI OBepXHi" MPOMOHYEThCs Take 3amutaHus: "o
OTPUMAaEMO B pe3yNbTaTi Mmepepizy KpyroBoro KOHyca IUIONIMHOI?" 3 BapiaHTaMHu BiAIMOBIiMi:"-KOHYC;-€IIIC;-KyIIs;-Tinepooa;-
CHHYCOia;-apabona."--TpH 3 SIKMX TPaBUIIbHI,a iHIII Hi.

Jlnst mepeBipky BMiHb TOBEICHHS TEOPEM,pO3po0JIeHO 3100yBayaM OCBITH TpHU(YOTHPH) BapiaHTH JOBEICHHSI,0JHE 3 SKUX
npaBmibHe. Tak MOXKHA OLIIHUTH 3HAHHSI, BMiHHSI, PO3yMiHHS BUBUCHOT TEMH.

[lpy uwuranHi 1ukiay jekiii Ha Temy:'IloBepxwi. L{uminapuyni Ta KoHiuHI TOBepxHi obepTaHHs. [imepOoroimu Ta
napabonoign" y dopmari BigeoxoHdepernii B Google Meet,ToqaeTbest HOBUI MaTepian 30Cepe/pKyloud 3/00yBadiB OCBITH Ha
TOJIOBHHX MOMeHTax naHoi Temu. Ockinmbku B Google Meet BuHUKAE mpobieMa Bi3yauizallii caMiX HOBEPXOHb, IS IIBOTO JIOIUIEHO
MiATOTYBaTH 1 BUKOPHCTOBYBATH IMIiATOTOBJCHHI 3a3[ajieTiib MAIIOHKH B MPE3EHTalii TOMY, MO0 KypC HACHYCHHUI pi3HUMH
mo0yIoBaMH, HAOYHICTh SKUX 3aJ€KHUTH BiJ BJAJOTO MOYATKOBOTO PO3MIIIEHHS €EMEHTIB a00 BOyAOBaHy y muiatdopmi, 1o
BHKOPHUCTOBYETHCS UTsl KOH(epeHii, gouiky.OcobnmuBoctamu Google Jamboard € nmpocta y BUKOPUCTaHHI, He BUMAarae peectparii
(Bin ydYacHHKIB), CIiJibHa po0OOTa Ta BIJCTEXKECHHS 3MiH Yy peajbHOMY uaci, MOXKHA MHCATH, 3alUIIATH CTIKepH, BCTaBIATH
300pa)keHHs1, BCi CTBOPEHI 3aIiCH Ha JOMIII MOXKHa 30epertH y ¢popmari qokymenTa pdf abo y Burmszi 306pakenss [2, c. 54].

Po6oua moBepxus Jamboard 1ie okpemuii ciaii, po3mip sIKOro He MOXKHA 3MIHUTH. B 0ZJHOMY JOKYMEHTiI MOKHA 3pOOUTH
o 20 cnmaiiniB. [ns HaNOBHEHHS Ta YNPaBIiHHSA €JEMEHTaMHU Ha Claii/li y KOPHCTyBada € KiJlbKa IHCTPYMEHTIB: KHCTi, TyMKa,
Kypcop, CTiKep, BCTaBKa 300pakeHb, ()OPMH, TEKCTOBE Ta Ja3epHMil Mokakduk. IIliTKM O3BOISIOTH MamoBaTéH Ha poOodiit
MIOBEpPXHi, KOPHCTYBAa4eBi NOCTYIHO 4 BUAM TIEH3IIB —pydKa, (omMacTep, MapKep Ta MEeH3eNb. Y INEH3TiB MOXKHA 3MIHHUTH JIHIIE
xomip. Kypcop no3Boise mepemimryBaTH Ta 3MiHIOBaTH eneMeHTH. «CTikep» J103BOJISIE CTBOPIOBATH TEKCTOBI HOTAaTKH Ta
po3minyBary ix Ha crnaiigi. CepBic H03BOIsIE PO3MILIYBaTH 300payKeHHs 3 MOIIYKY 3a kapTuHkamu Google, BCTaBIsATH JIOKaIbHI
300pakeHHs ,IKi Jy)Ke HeoOXiAHI Mpu BUBYEHHI KypCy Ta 3aBaHTaKyBaTH miarorosieHi ¢oro 3 Google Jlucky, Ta 3MiHIOBaTH 1X
pO3Mip y KyT HOBOPOTY. 3a J0moMoroi (GpopM MoXHa monaté ¢irypu Ta 3ajlUTH iX KONbOpoM (KOJIO, KBaapaT, MPSIMOKYTHHK,
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