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BUKOPHUCTAHHSA IHQOPMAHIﬁHH?‘( TEXHOJIOT'TA ITPU
PO3B’SI3AHHI OIITUMIBAIIMHUX 3AJIAY

Abstract. The article deals with the peculiarities of the concept of professional
mathematical package from the point of view of pedagogy and computer science. The
components of a training problem are given. The expediency of using the Mathcad
package in solving optimization tasks is grounded, the example of software
implementation is given.

Beryn

OnmHUM 13 TOJOBHMX 3aBAaHb, IIO0 CTOSTH IEpel] CHUCTEMOIO IiJrOTOBKH
MaiiOyTHIX (axiBmiB 3 iHGQOPMAIIIMHAX TEXHOJOTIH, € MiABUINEHHS SKOCTI
MaTeMaTUYHOI MIATOTOBKM CTYAEHTIB 3 YypaxyBaHHAM CYYacCHHX HampsMiB
PO3BHUTKY i BUKOPUCTAHHS iH(QOPMAIIHHIX TEXHOJOTIH B MPOQECiiHii AISITBHOCTI.
HafiBaxnuBimmnM 3aBIAHHSAM € HAKOMUYCHHS 1 aHami3 NpUKIANiB e(pEKTUBHIX
MOJATKIB iHTerpamii iHGOpMAIifHUX 1 NEeJaroriyHUX TEXHOJNOTIH Ha piBHI
TpaexTopii npodecitHOro CTaHOBJICHHS MaitOyTHHOTO (axisis [1].

BuBUYCHHS AMCIUILIIH MATEMAaTHYHOTO ITUKJIY € OJHUM i3 €JIEMEHTIB 0a30BO1
MiATOTOBKM cydacHUX (axiBuiB. Lle 3yMOBI€HO TuUM, WIO KUIbKICHI MeTOAM
BIPOBAJKYIOThCS NPAKTHYHO B yci cdepu IisuibHOCTI JroguHU. OBOJOAIHHS
CTy/leHTaMH 3HaHHSMH 1 HAaBUYKAMHM BUKOPHCTaHHS CYYacCHUX iH(QOpMamiiHUX
TEXHOJIOTIM MiJl 4ac pPO3B’s3aHHS KOHKPETHUX INPHUKIAIHUX 3a]ad € OIHHUM i3
HaWOUIbII MEPCHEKTUBHUX NUISIXIB IiABUIICHHS e()eKTUBHOCTI HABYaHHSI.

[MinroToBKa KOMIETEHTHOro (axiBus, 3JaTHOTO KOPEKTHO c(hOpMyIIIOBaTH
MaTeMaTHYHYy 3aJady 1 3HAWTH BiANOBIOHI MeTOAW ii pO3B’SI3aHHA, MOTPeOye
perenpHOro 1000Opy HaBYANBHHX 3a4ad. 3 iHIIOro OOKy, Ii 3amadi MOTpeOyroTh
BUKOHAHHS BEJIMKOTO 00’eMy 00YMCIIeHb, 1 TOMY iX pO3B’S3aHHS HEMOXJIMBE 0€3
BUKOPHCTAHHSI [TAKETiB MPHUKIIAJHUX ITPOTPAM.

Buxnaa ocHOBHOTo Marepiany

TeopernyHi ¥ TpakTUYHI acleKTH BUKOPHUCTaHHS  iHQopMmaniiHuX
TEXHOJIOTif HaBuyaHHS (KOMII FOTepu3alii HaBYaHHS) 3HAWIUIM BiZoOpaXeHHS B
poborax P.C.Typeuua, M.L XKanmaka [2], H.B. Mopse, }0.C.Pamchbkoro,
C.0O. Cemepikona [3], FO.B. Tpuyca, O.B. CriBakoBChbKOT0 Ta iH. Y AOCTIIKEHHIX
IUX aBTOPIB PO3MISHYTO [NUISIXM IMABUIIEHHS e(EeKTHBHOCTI HaBYaHHSA 3
BUKODUCTAHHSM HOBITHIX METOJWK 1 TEXHIYHMX 3aco0iB, mpobiemu
KOMIT FOTepHr3allil BUKJIAAAHHS TPUPOIHUYNX JUCIUTLTIH.

O.B. CmiBakoBChKHII PO3pOOHMB CHCTEMY OBOJOMIHHA KypCcOM JIiHIHHOI
anreOpy B yMOBax 3akiiajly BHUILNOI OCBITH, B OCHOBY $IKOi MOKJIAJEHO MPUHIIMI
KOMIIOHEHTHO-OPiHTOBaHOTO HaB4aHH:. BiH moinsrae B 3ajanHi piBHS abcTpakiii i
JeTai3arii g KO)KHOTO eTaly HaBYaHHA 1 BUAUICHHI B KOXKHOMY Horo ¢parmenTi
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CYTTEBOTO Ta HECYTTEBOTO IIISIXOM HaJaHHS CTYICHTOBI PO3B’SI3KiB IIEBHUX TUIIIB
3a/1a4 y BUTIISAI TOTOBUX KOMIIOHEHTIB [4, c. 34].

Asropu mocimimkenb [3, 4] BUCBITIIIOIOTH 3araibHi acleKTH BIIPOBAIKCHHS
iH(pOpMamiHHUX TEXHOJIOTiIH y HaBYAJIbHHI IPOLEC 3aKNIAIiB BHIOi OCBITH, iX
TepeBard, Mpe3eHTYIOTh BIACHI METOAWYIHI PO3POOKH.

IIpore HEZOCTaTHBO BHCBITICHOIO 3AJMIIAETHCS TPOOJIEMa METOIUKH
BUBUCHHSA JUCHUIUIIH MAaTEeMaTHYHOTO LMKy, IIOB’Si3aHa 3 HEJOCTaTHBHOIO
OOIPYHTOBAHICTIO i €()eKTUBHUM BUKOPHCTAHHIM iH(POPMAIIHHO-KOMYHIKAIlIHHIX
TEXHOJIOTifl B MaTeMaTW4Hiil MmiAroToBi MaiOyTHIX (axiBuiB 3 iHpOpMAIIHHIX
texHonoriii. Ilpum anamiTMYHOMY pO3B’SI3yBaHHI HHM3KHM 33jad  ONTHMIi3alil
JIOBOJUTHCSI BUKOHYBAaTH TPOMI3JIKI OOYMCIICHHS SK HaJ YHCJIAMM, TaK 1 Hax
MacHuBaMH{ 4uces (MaTpHIsIMHM, BEKTOPaMH 1 T.II.), 0 BuMarae Oararo uvacy. Lle
NPU3BOJUTL IO 30CEPEKCHHS yBAarWM Ha APYTOPSAHUX JETalsAX, BHKOHAHHI
3BHYafHUX MaTeMaTHYHUX OOUYHCIICHb, & BaXKIINBI, CYTTEBI MOMCHTH 3aJIHIIAIOTHCS
1032 yBaroxo.

3a0e3mevyeHHI0  aBTOMAaTH3allii  pPO3B’A3yBaHHSA  IIMPOKOTO  KJacy
MaTeMaTUYHUX 3aJa4 PUKIaJHOTO XapaKTepy NPUCBAIYETHCS Halla CTATTSL.

IMonarTs «3amada», 3a3BHYail, acOIUIOETHCS i3 3aCTOCYBaHHSAM 3HaHb JUIA
TXHBOTO 3aKpIIJICHHS, 13 BUKOHAHHSIM PO3PaXyHKOBHX omepariiid. Take ysBIeHHs
HE OXOIUTIOE YCiX aCHeKTiB CY4aCHOrO TPaKTyBaHHS IbOTO MOHATTA. 3ajaya B
HABYAHHI — OJIMH 13 B)XJIMBUX YMHHHUKIB MiIBUIICHHS Mi3HABATBHOT 1 MPAKTUUHOL
AKTUBHOCTI CTY/CHTIB y TPOIECI 3aCBOEHHS AMCIUILIIH 3arajbHOOCBITHBOTO 1
CIIeNiaNbHOTo UKy [5, ¢. 22].

VY HaykoBil JiTepaTypi MOHSATTS «3aJadya» BHU3HAYAETHCS 3 MOMIISAY JBOX
MiXoAiB: mcuxosoriyHoro i aupaktuaHoro. O.M. JIeoHTbEB BH3HAYAE 3a/1ady SIK
NOCTaBIICHY B IEBHUX YMOBAaX METY, SIKY HAMAraroThCs TOCAITH [6, c. 34].

I''A. bann BU3Ha4ae 3amady SK «CHCTEMY, OOOB’S3KOBHMH KOMITIOHEHTAMH
AKOI € TpeAMeT 3ajadi, MO0 3HaXOJWThCS B IIOYaTKOBOMY CTaHI, MOJENb
HeoOxigHoro crany mpeamety 3amadi» [7]. O.K. TuxomipoB po3ymie 3amady siK
MeTy, 3aZaHy B KOHKPETHHX YyMOBaxX 1 BHMarae e(eKkTHBHOIO CmHocoly ii
nocsiraeHHst [8].

Mu po3ymiTuMeMo 3ajady, AojAepxKyrounuch BuzHadeHHs JI.M. ®@pinmana, sk
pe3yabTaT YCBIOMIICHHS CY0 €KTOM CYMEPEYHOCTI MIX BiJIOMOIO METOIO 3ajadui i
HEBIJOMUMH IUTAXaMH IOCIATHEHHS AaHoi metu [9].

HapuanpHOIO € 3amada, CpsAMOBaHA Ha JOCSATHEHHS HaBYAJBHUX IUIEH, siKa
MOJAETBCSl CTYAEHTOBI BHKIagadeM (y (opmi, sika peanizyeTbCcsi HaBYaJIbLHUM
MOCIOHMKOM, iHIIMM 3acO00M HaBYaHHs, 30KpeMa IeJaroriyHuM MpPOTrPaMHUAM
3aco000M), UM SIKy CaM CTYJICHT CTaBHUTh Iepes co00Io.

Haituacrinie noHATTS 3a1a4i OB’ sg3aHe HE 3 MisUILHICTIO JIIOAUHHU B3araii, a 3
Mi3HABAIBHOIO JISUIBHICTIO y TIPOLECi O/IepXKaHHs 3HaHb. Y 3B’SI3KY 3 IIMM OKPEMO
BUJILIAETHCS TaKke TOHATTS, SIK Mi3HABaJbHA 3a/1aya. L{e HaB4anbHe 3aBIaHHS, sKE
notpedye A BUPIMIEHHS MOIIYKY HOBUX 3HaHb, YMiHb, BUKOPHUCTAHHS B HABYaHHI
3B’s13KiB, BiIHOIIEHB, JoBenAeHb [10].
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[Ti3HaBanbHa 3a7a4ya 30PIEHTOBAHA HA «30HY HAHOMIKYOro po3BUTKY» [11]
CTYACHTa ¥ BU3HAYAETHCS TAaKHUMH PO3YMOBHMH OIIEpPAIlisiMH, SKi CTYICHT IIe HE
3MIaTHUA BUKOHATH CAMOCTIHHO, aie SKi CTAal0Th Ui HHOTO MOCHIBHUMH IIPU
IIEBHIN TOIIOMO31 BUKJIaada.

OueBuHO, 1IO:

1) misHaBambHi 3amadyi PO3B’A3YIOTHCS HE TIIBKA B XOMi HAaBYaIbHOI
IISUTBHOCTI, 1, 3HAYNTD, JIMILIE JEsK] Mi3HABAIbHI 3a7a4l € HaBYaIbHUMU,

2) cepex HaBUANbHMX 3a4ad OCHOBHY YaCTHHY CKJIQJAl0Th Ii3HABAJBHI.
BomHouac € i Taki HaBuasibHI 3ajadi, sSKi Mi3HABAIBHUMHM HEe € (HampuKia,
KOMYHIKaTHBHI, pyXOBi);

3) Oymp-sika crenmdivuHa HaBYalbHA 3a7a4ya CIPSIMOBAaHA HA OBOJIOIHHS
«3aralpHUM CIOCOOOM PO3B’sA3yBaHHS BCiX 3amad meBHOro kmacy» [12, c¢. 211] i
TOMY MOXKe OyTH iHTepIpeTOBaHa SK ITi3HaBaJbHA.

Hesixi maykoBmi (O.C. 3atinieB, Y.P. Peiitman, A.®. Ecaynos, 1.4. Jlepaep
Ta iH.) U1 OUIBIIOI KOHKpPETH3alii Ta YITKOCTI y BH3HAYCHHI TIyMadaTh 3alady
yepes 11 CTPYKTYPHO-KOMIIOHEHTHUH CKJIal.

3okpema, [.4. Jleprep ommcye 3amady HACTYITHAM YHMHOM: O3HAKH OyIb-SKOT
3a/adi MOJIATaloTh: 1) B HASBHOCTI METH PO3B’S3aHHS, NMPOIUKTOBAHOI BHMOTOIO
a00 mMUTaHHAM [0 3a/1ad4i; 2) B HCOOXIJHOCTI ypaxyBaHHsS yMOB 1 YHHHHUKIB, IO €
MEPEAYMOBOIO 3aCTOCYBaHHsS CIOCOOY pO3B’s3yBaHHS 1 MPaBHIBHOCTI CaMoOro
pPO3B’s3Ky; 3) y HasBHOCTI a00 HEOOXiTHOCTI BHUSBJICHHS, MOOYIOBH CHOCOOY
po3B’szyBanns [13].

AHaii3yloun HaBYalbHI 3a7adi, MOKHa NPHHUTH J0 BUCHOBKY, II0 KOXKHA 3
HHMX, HE3QJIe)KHO BiJ] KOHKPETHOTO 3MICTy, CKJIAJA€TbCsi 3 TaKUX CKIAJIOBHX
YaCTHH:

1. TlpeamerHa o06macTs — 1€ Ti 00’ €KTH, PO SKi 16 MOBA B 3a/1a9i.

2. BimHOmeHHs — 11e Te, IO TOB’s3y€ 00’ €KTH MPEAMETHOT 00JIACTi.

3. Bumora 3amaui — me Te, MmO HEOOXiTHO BCTAHOBUTH B pPE3yJIbTaTi
PO3B’sI3aHHS 3a/1a4i.

4. Ormepatop 3a1avi — CYKYIHICTh THX il (omepamiii), siki Tpeba BUKOHATH
HaJl PEMETHOI 00J1aCTIO 3a JOMOMOrOK BiIHOIICHD, 10 3B’SI3YIOTh 11 00 €KTH,
JUTSI TOTO, 00 BUKOHATH BUMOTY 3amadi [5, ¢. 23].

Bukiazauy TOCTIHHO CTHKAEThCS 3 MPoOIeMo0 1000py abo po3poOKu
HABUATLHUX 33724 ISl 3a0e3MevueHHs €PEeKTUBHOTO 3aCBOECHHS HAaBYAJBHOTO 3MICTY
TUCTIMIUTIHA. SIK TOKa3ye JOCBif, il BUKJIAAa4a 1Mo MPOSKTYBAHHIO 1 BIOPSIKYBAHHIO
3a/1a4 HOCSTh CTHXIHHMI Xapaktep. MOIyIbHO-TEXHOJOTIYHUMA MiAXiJ 10 HABYAHHS
03Hauae, 110 1X JOIUIBHO 3/IiFICHIOBATH Ha OCHOBI Kacuikaliii 3a1ad.

VY mjitepatypi iCHYIOTH pi3HI Knacudikamii HaBUIBHHUX 3ajad 3aJIeKHO BiX
KinacuikamiiHOi O3HAKH.

IcHytoTh Kiacudikarii, Mo OPIEHTYIOTBCS HA: CTPYKTYPHO-KOMIOHCHTHUH
CKJaJ 3aBIaHb, MSUIBHICTE CTylaeHTa (Y4HS); AISUTBHICTD BHKIIANA4a; 3MICT 1
CTPYKTYpPY MaTepiajy, 10 BUBYAETHCS.

3ynmuHUMOCH Ha JApyTiil kimacudikarii, OCKiITbKH BOHA 3aCHOBaHA Ha CHUCTEMi
oreparii, o CTaHOBJISATH MPOLIEC BUKOHAHHS 3aB/IaHHS.
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Krnacudikauii, opieHTOBaHI Ha MiSUIBHICTH CTYJIEHTAa, MOXYTh MaTu B OCHOBI
pi3HI O3HAKHW: XapakTep MiSUTBHOCTi; MOBHI (pOpMH, B SIKMX NPOTIKA€ IisSUTbHICTH;
CTYIIHb CKJIAJHOCTI JiSTIBHOCTI; CTYIIIHb CAMOCTIHHOCTI.

Hagenena xiacuikarisi 703BOJIs€ BUPIIIUTH IMATAHHS MTOCIITOBHOCTI BUIB
3aBJaHb B HABYaHHI.

B.B. CepikoB mpoIoHye HACTYIHI THIH 3a1ad IS TPUPOJTHUYO-HAYKOBHX
JquctuIntia [14]:

e 33/7a4i B KOHTEKCTI NPaKTUKO-NEPETBOPIOBAILHOI ISUIBHOCTI JIIOJMHU:
MPOEKTHI, MOAEIOIY] PO3pPaXxyHKOBI;

e 33jayi, IO IMITYIOTb HAayKOBO-NI3HABaJIbHY JiSUIBHICTH JIIOJMHU:
NpoOJIEMHO-TIONIYKOBI, 3 HECTaHAAPTHUMHU BapiaHTaMHU PO3B’S3KY, 3 HEKOPEKTHO
3aJJaHOI0 YMOBOIO;

e 3ajadi 3 eIEMEHTAMH LiHHICHO-OPi€HTAiIHHOI NisSTBPHOCTI, CPSMOBAaHI Ha
3aCBO€HHS CTYJCHTAaMH MOPAJIBHUX OCHOB MPO(ECIHHOTO CepeaOBHIIA;

e 3ajadi, NOB’s3aHI 3 KOMYHIKAIWHAMH TMOTpeOaMH JIFOJUHH: TIPOSKTHI
3aBJaHHS 3 MPOOJEeM BUKOPHCTaHHS MAaTEMAaTHYHOTO 3HAHHSA B PI3HUX Taly3sx
E€KOHOMIKH.

VY pesynbTaTi MpPOBEICHOTO aHai3y 3a/4ad, MIO MOBHHHI PO3B’SA3yBaTHCA
CTyZIeHTaMH y Kypci «MeTtoau onTuMizamii Ta IOCHIPKEHHs omnepauiiiy, Oyio
BUSABJICHO, 110 YCi 3a/1a4i € KITbKICHUMH, TOOTO TIOTPEOYIOTh onepailii po3paxyHKy.

B HaBuanpHOMY mpoleci Ui 1X po3B’s3aHHS BUKOPHCTOBYIOTHCS CY4YacHi
iHpopMauilHi TeXHOOTII.

CyuacHuil piBeHb iHGOPMAIIMHUX TEXHOJOTIH TO3BOJSE TMPH BHKIAACHI
TpagMIiHOTO MaTepially 3 MaTeMaTHYHUX JUCHUIUIIH BHKOPUCTOBYBAaTH
npodeciiini MaTemMaTH4HI akeTH Taki, sk Matlab (https://www.mathworks.com/),
Mathcad (www.mathsoft.com), Wolfram (https://www.wolfram.com/), Maple
(www.maplesoft.com) Ta in.

J.A. BnacoB 3a3Hayae, mo MpoQecifHuii MaTeMaTHIHHHA MakeT MOXKHA
PO3TIISIIATH K 3 TOUKH 30pYy IMEAAroriky, Tak i iHpopmaruku [15]. 3 Toukm 30py
MeJaroriki BiH € «CYYaCHUM JMJAaKTUUYHUM 3acO00M HaBYaHHs, SIKE NpHU
NPOEKTYBaHHI  HABYaJbHOTO TPOLECY 3 NPUKIAAHUX KYpCIiB  JIO3BOJISIE
HOpMaJTi3yBaTh Ta ONTHMI3YBaTH HaBYAJIbHHUH MMPOIEC, HAJTATH HOMY SKICHO HOBHIi
piBenby [15].

IIpodeciitHuii MaTeMaTHYHUN MMakeT 3 TOYKM 30py iHQopmatmkm — 1€
iHpopMamiiHa TEXHOJOTis, TpHW3HAYeHa [UII aBTOMAaTH3allii pO3B’sI3aHHA
MaTeMaTUYHHX 3a]ad B PI3HMUX Tajy3siX HayKH, TEXHIKH i OCBITH, sIKa IHTETpYeE B
co0i cywacHuWi iHTepdeic KOpHCTyBaya, CHCTEMY aHATITUUYHHX YHCEIbHHX
METOJIiB PO3B’sI3aHHS JOCTATHHO IIMPOKOTO KJIaCy MaTeMaTHYHHX 3aBJlaHb, 3aCO0N
Bizyaiizauii pe3ysbTaTiB OOYMCICHHS, IO Ha cTalil NPUHHATTS YNpPaBIiHCHKUX
pilieHp 103BOJIsIE 3 GINTBIIOO BIpOTiIHICTIO IpOaHanizyBaTh pesynpraTtu [15].

IMpomec  po3p’si3aHHSA  3agayi 3  BHKOPHCTaHHAM  ImpodeciiiHoro
MaTeMaTHUYHOTO MMaKeTy 300pakeHo Ha puc. 1.
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Puc.1. I'pad anropurmy mporecy po3B’si3aHHsI 3a1a4 3 BUKOPUCTAHHAM mpodeciiHoro
MaTeMaTH4YHOI'O MaKeTy

Ha pucynky: 1 — ¢opmysroBaHHS MOCTaHOBKH 3ajayi BUKIagadeMm; 2 —
(dopmyBaHHS MoeNi JaHUX CTYASHTOM, BUKOHAHHS OOYHUCIICHb y MpodeciiiHoMy
MaTeMaTHYHOMY TMAKeTi; 3 — aHali3 pe3yJbTaTiB PO3PAaXyHKIB CTYICHTOM Ta
orepaTHBHA B3a€EMOJIis 3 BHUKJIagayeM; 4 — 3MiHa cTpaTerii po3B’si3aHHs 3a1adi Ta
3HAXOJ/DKEHHS ONTHMAJILHOTO PIllIEHHS CTyAEeHTOM [2].

ITpn BHBYEHHI JUCHUIUTIH MAaTeMaTHYHOTO IMKIY HAMH BHKOPHCTOBYETHCS
cepenosuie Mathcad. Takuit BuOip 3yMOBIICHUIT HU3KOIO IPUYHH:

e ¢ € YHIBepCalbHMH IIaKeT I TPOBEACHHS MAaTEMaTWYHUX Ta
IMKEHEPHUX PO3paxyHKiB, BU3HAHHUN (aXiBIIMHU;

® T[O€AHYE B OAHIH OOOJOHII MaTeMaTH4YHE SIpO, TEKCTOBHH IpOIecop,
MOTYTHIO TpadiuHy cucTeMy 0OpOOKH pe3yNbTaTiB i 3ac00M KOMYHIKAIIii;

e Hajae JOCTYN JO IIMPOKOro Ha0Opy 3arajibHUX 1 CHelialbHUX
MaTreMaTuuHuX (QyHKIiH;

e Mae BJIACHHMU IHCTpYMEHTapiil JUisi CTBOPEHHsI KOPUCTYBAIbKHX MPOrpam,
1110 3aIHCYIOTHCSI OE3M0CEPEAHBO B IOKYMEHTH T1aKeTa;

e J(03BOJISIE  OOMIHIOBAaTHCS  JaHUMH 3  JPYTUMH  [IpOrpamMamu,
BUKOPUCTOBYIOUH Oydep oOMiHy a6o OLE-TexHONOTIfO, SIKa HaJae MOXIUBICTH
BKJIIOYATH B OJIMH JOKYMEHT 00’ €KTH Pi3HUX NPUKIIATHUX IPOTPam;

e poboui nokymeHtH Mathcad excroptytotecss B HTML i PDF dopmaru
JUTS HACTYITHOTO BUKOPHCTAHHS B 1HIITUX J0aTKaX abo myomikarisx B WWW.

Hagenemo npukinaj 3anadi [16, c. 42], 0 BUKOPUCTOBYETHCS NPH BUBYCHHI
MoJiesielt JITHIHHOTO IPOrpaMyBaHHsl, PO3IIITHEMO 11 CKJIa[I0B1 YaCTHHH.

Keiic «Ha xonoumepcwokitl habpuyiy.

MasieHpKa KOHAUTEpChKa (haOpuKa MOBHHHA 3aKPUTHCS HAa PEKOHCTPYKINIO.
HeoOxinHo peamizyBaTtu 3amacy CHPOBWHH, IO 3TUIIWINCS, JUII BUPOOHHIITBA
MPOAYKTIB 13 acopTUMEHTy (aOpHKH, OTPUMAaBIIN MaKCHUMAaJbHUHA NPHOYTOK.
3amacu i BUTpaTH KOKHOTO BHJTy CHPOBHHH Il BHPOOHMIITBA OJUHMII MPOITYKIIii
KO>KHOTO BHJy, @ TAKOX OTPUMAaHMH MU IIbOMY IIPUOYTOK IpeJcTaBlieHi B Ta0. 1.
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Maiictep, BAKOPUCTOBYIOUH cBil 20-piuyHMI 1OCBIA, TPONIOHYE BUIIYCTHUTH O
200 makeTiB KOXHOTO TIPOAYKTY, CTBEPIUKYIOUM, IO pECypciB «IOBHHHO
BHUCTAYUTHY», a MPUOYTOK OTpUMaEMO, oueBuaHO, 1080 ym.oz.

Tabmums 1
ITocTraHoBKa 3amaui
Hpoaykru
Cuposuna | 3amacu I'opimok | Hacosona | baronuuk | Binouka | Pomamka
Hoprnit 14110 08 05 1 2 1,1
IIOKOJIa
Monotnmit | 4 g 0,2 0,1 01 0,1 0,2
IoKoJIang
Hyxop 815,5 0,3 0,4 0,6 1,3 0,05
Kapamens 466 0,2 0,3 0,3 0,7 0,5
Topixu 1080 0,7 0,1 0,9 15 0
ITpubyToK/maker, y.o. 1 0,7 1,1 2 0,6

Cun BiacHuka (aOpuKu, OTPUMAaBIIM HENIOJABHO AMIUIOM OakanaBpa 3
MEHEKMEHTY YIPaBIIiHHS, CTBEP/XKYE, 1110 TaKi MPoOIEeMH CITijJl BUPIIIYBAaTH HE Ha
OKO, a 3a JONOMOTOI0 JiHIMHOro mporpamyBaHHsA. baTbko 00ilsie CUHY Becbh
npubytok monHaa 1080 ym.on., SKIIO BiH 3ampoloOHyE Kpamuid IUIaH, HiX
JIOCBiUCHU#T MaiicTep.

VY 1poMy NpHKIaAi OpeAMETHY 00JacTh 3ajaul CKIAAalTh €JIEMEHTH, IO
XapaKTepU3ylTh 3B I3KM MK HOPMaMH BHTPATH CHUPOBUHU Ta ii 3amacamu. Bonu
3aMMUCYIOTHCS Y BUIIIA BiTHOIICHB, IO ITOB’A3YIOTh 00’ €KTH MPEIMETHOI 00JIACTi
(BxazaHi abo Ti, MO MependavaroThes). Y HaBeICHOMY IPUKIAl 3B’SI3KH MArOTh
BUTJIST CHCTEMHU JIIHIHUX HEPiBHOCTEH:

0,8%1 + 0,5y + X3 +2X4 +11x5 <14110,
0,2% +0,1x, +0,1x3 +0,1x4 4+ 0,2x5 <149,
0,3%1 +0,4%, +0,6%3 +1,3x,4 +0,05%5 <815,5, (1)
0,2%; +0,3%, +0,3x3 +0,7X,4 +0,5%5 < 466,
0,7% +0,1x, +0,9x3 +1,5%4 <1080
Ie Xq,Xo,X3, X4, X5 — KUIBKICTh BUPOOJIEHOTO IPOAYKTY BiAMOBIIHOTO BHIY.
Jlo BifHOIIEHb, LIO MOB’SI3YIOTh €IEMEHTU NPEeAMETHOI 001acTi, HaleXaTb
TaKOX CHCTeMa JIHIHHMX HepiBHocTed (1), ymMoBa HeBiJI’€MHOCTI 3MIHHHUX
X1, X9, X3, X4, X5 = 0 Ta nimboBa dynkuis F(X) =X +0,7Xy +L1x3 +2X4 +0,6Xs5.
Bumora 3azmaui B 11bOMY BUIQJKy OYEBHIHA: 3HAWTH Xq,Xp,X3,X4, X5, 0O
F(X) =% +0,7X; +11x3 + 2%4 + 0,6X5 — max . OmnepaTopom 3a7a4l €

MOCTITOBHICTH OOYHMCIIOBANBHUX OIleparliil (mii), SKi HEOOXiAHO BUKOHATH, II00
3a/I0BOJIBHUTH BUMOTY 3ajadi.
Po3B’s3aHHs 3aBAaHHsI 3A1icCHEHO B cucteMi Mathcad (puc. 2).
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= 1 2 ;
Fx) = lx[}+ U_Txl + 1.]){2 + 23, +06x

4
0805 1 2 11 14110
02 01 01 01 02 149
M=|03 04 06 13 005 vi=| 8155
02 03 03 07 05 466
07 01 09 15 0 1080

x=( 000 0O

Given

Mx=w x=0
s .= Maximize(F %)

sT=(454_255 58511 0 3504113 9.433)

F(s) = 1.509 x 10°

Puc. 2. Po3p’s13aHHs 3a1aui 3 BUKOpUCTaHHsAM KoHCTpykuii Mathcad «Given-Maximize»

BucHoBku

[MpoBeneHuit aHani3 HAYKOBHX JKEpEN Ta Pe3yJbTATIB €KCIepUMEHTaIbHOT
POOOTH TO3BOJIHB 3pOOUTH HACTYITHI BUCHOBKH:

e BukopuctanHsi IKT mig uac BHBYEHHS NPHUKIAIHUX MaTEeMAaTHYHHUX
JTUCHUTUTIH CIIPUS€E 3MiHi ()OPM, METOIIB i 3MiCTy HaBUAHHS,

e 3acTocyBaHHS mpodecifHMX MaTeMaTHYHHX MaKeTiB, 30kpema Mathcad,
JTO3BOJIMTH MIJABHUIINTHA PiBEHb MAaTEMAaTHYHOI OCBITH CTYACHTIB 3aKJIajiB BHIIOT
OCBITH, CHPHUATHME pO3B’SI3aHHIO NPOOJEeMH Hee(EeKTHBHOTO BUKOPHCTAHHS
HAaBYAJILHOTO Yacy IUISXOM YCYHEHHs, aBTOMATH3AIlil 1 aropuTMi3allii BAKOHAHHS
PYTHHHHUX OJHOTHITHMX OOYHMCIICHb CTYJCHTAMH IIiJI Yac MPOBEICHHS ayJAUTOPHUX
1 10322y TUTOPHUX 3aHSATh.
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