MOJIEJTFOBAHHS PO3B’SI3YBAHHS TEKCTOBHUX
MATEMATHUYHHX 3AJAY: IHHOBAIIIMTHUWI TIIXI,

Penar PIJKHSAK

YV cmammi  posensoacmuvcs  GUKOPUCMAHHSA  CUCHEMHO20 MOOENIOBAHHS NPU  PO36 A3VEAHHI
MEKCMOGUX  MAMEMAMUYHUX 3000Y Y KOHmMeKcmi cmpyxmypusayii cmeopenHs ma peanizayii
eBPUCTIUNHUX AN2OPUMMIE PO36 SI3Y6AHHS.

The using of system modeling when solving text mathematical problems in the movement of
structuration of working out and realization of heuristic algorithms of solution is considered in the
article.

[Ipobnema popmyBaHHS B YYHIB YMiHb PO3B’SI3yBAHHS TEKCTOBHX MaTEeMAaTHYHUX 3a11a4
3aBkau Oyna OnHIEW 13 HalCKiIagHimmuX. B cy4acHMX yMoBax pO3BUTKY 1H(pOpMaLiHHOrO
CycniibCcTBa (KOJHM 3HAYHO 30UIbLIMBCS oOcAT 1H(pOpMALii, IO aHANI3YETHCS Ta 3aCBOIOETHCS
IHOUBIZAMH, B TOMY YHCJI VYHSIMH 3arajbHOOCBITHIX IIKIJ) HAarajbHOK CTana motpeda y
po3po01l i1HHOBALIHHUX TiAXOIB 10 HABYAHHS Y4HIB PO3B’A3yBaHHS TEKCTOBHX 3anady. OnHUM
13 TaKMX MiAXOMIB MOXe OyTH 3alpOIOHOBAHA HAMHU TEXHOJIOTIS PO3B’3aHHS TEKCTOBHUX 3a1a4
3a JOMOMOTOK 3arajlbHUX €BPUCTUYHUX aJTOPUTMIB CTOCOBHO II€BHOTO KIIACY TEKCTOBUX
MaTeMaTHYHHX 3a1a4.

MonentoBaHHs BUKOPHUCTOBYETHCSI B OCHOBHOMY TIPH PO3B’sI3yBaHHI HEAITOPUTMIYHUX
3am1a4 U TIOAOJAaHHS TPYAHOILIB, sIKI BUHUKAIOTh B XO/1 po3B’si3yBaHHs. Lli TpyaHOIII MOXYTh
OyTH mo-mepie, CyTO MCUXOJIOTYHOIO XapakTepy, MOB’ s3aHl 31 CKIAIHICTIO 3a1adl, 3 TUM, IO
s i po3B’si3aHHSA HEOOXiOHO YABUTH cOOl KOMIIOHEHTH YMOBH 3aj1adl, BCl 3B SI3KH 1
BITHOIIEHHST MiK JaHUMH 1 HEBIIOMUMH B O4YeBUAHIN (opmi. i MONONAHHA LUX TPYIHOIIIB
BUKOPHUCTOBYIOTBCSI MOJEJI Y BUIJISIAI CXE€M, KPECeHb TOINO, SIKI HAa3UBAIOTH OTOMIKHUMHU
MozessiMu 3aia4i. [Tpu nboMy MOImyK po3B’si3aHHs 1 caMe PO3B’ sI3aHHS 31 HCHIOETBCS TIPH OTOP1
Ha mnoOynoBaHy nomoMixkHy wmopenb. [lo-mpyre, TpynmHOu MOXyTh OyTH 3MiCTOBHOTO
XapakTepy, KOJH JJis pO3B’sI3aHHS JaHOI 3a7a4l ¢y’ €KT He MOKe 3HAWTH BiIOBITHOTO METONY,
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1 TOXl BIH 3aMIHIO€E IO 33/1a4y 1HIIOK — ii MOAEJUIIO, SIKY MOKHA Ha3BaTH PO3B’si3yrouor0. Bun i
XapakTep MOICTIOBAHHS BH3HAYAIOTHCS TOJIOBHUM YHHOM XapakTepoM CPOPMOBAHUX B YUHS
€BPUCTHYHUX CXEM TOILIYKY PO3B’SI3aHHS 1 XapaKTepoM CaMoi 3a1adi.

MerToro CTaTTi € aHai3 MOJeNeH, 0 BUKOPHCTOBYIOTECS MIPH PO3B’ SI3yBaHHI TEKCTOBHX
MaTeMaTHYHUX 3a/1a4, Ta CTBOPEHHS Ha 0a3l pe3yJbTaTiB aHai3y €BPHCTHYHUX AJITOPUTMIB
po3B’sizyBaHHs Takux 3agad. OO0’€KTOM HOCHIIKEHHS € 3aJadi Ha MPOLECH, MaTeMaTHYHA
MOJIEJb SIKUX XapaKTePU3YEThCS TPbOMa BeNWYnHaMHU [1]: mepiua BennuuHa M € BUMiPIOBAHOKO
BEJIMYMHOK TIEBHOTO 3aJaHOro Mpouecy (Hampukiaja, musix, podoTa), apyra BeNUYMHA M
NO3HAa4Yae€ Mipy BHMIPIOBaHHs (IIBUAKICTb, MPOAYKTHBHICTH), TPETS BEJIUYMHA 7 TO3HAYAE
KIJIBKICTh MIp BHUMIPIOBAHHS y BUMIPIOBaHIH BenuuuHl (4ac). 3ayBaKMMO, IO Yy KOXKHOMY
nporieci MiXk OCHOBHHMH €JIEMEHTaMH MPEAMETHOI 00JacTi 3a1a4l 3aBKAu Oy[e BHKOHYBATHUCS
cniBBigHOmEHH: M = m * n. [IpenmMeToM Hamoro nOCiiKeHHsI Oyae CTBOPEHHSI €BPUCTHYHHUX
ANTOPUTMIB PO3B’I3aHHS BKA3aHOTO TUITY TEKCTOBHUX 3a1a4.

3a3HauMMO, IO THUI 3324 HAa MPOLECH HE OOMEKYEThCS JIMIIE 3aJadaMUd Ha PyX Ta
poboty. HasBemo 1me Aekiibka THIB CIiBBIIHOINIEHb MIX BEJIMYMHAMH, SIKI B TEKCTOBHX
3ama4ax MOXXYTb OyTH MpPEACTABJIEHI y BUIJIAAl MOMNEPENHBOrO CHiBBiAHOIIEHH:. Ilepemunmo
HaANOLTBIN TUIIOBL: @) M = p 'V, Ie M — Maca TiJia, p — WOro TycTuHa, ¥ — o0’em; O) F = m - a,
ne F — cuna, mo i€ Ha TLIO, M — Maca Tijia, @ — NPUCKOPEHHs Tija; B) S = a* b, ae S — mioma
NPSIMOKYTHUKA, @ — WOro JOBXWHA, b — #oro mmpuna, 1) V =S, -H, ne V — ob’em

. o o n
napanenerninena, Sy., — MIOMA HOro ocHOBH, H — HOro BUCOTa, A) a = b - Tog A€ @ — HacTHHa

1010, b — 1iJie, N — BIICOTOK YaCTUHU B LIIJIOMY.

MoskHa 3 YIEBHEHICTIO CKAa3aTH, IO BEJHMKA KIJIBKICTb MOJENEH, SKUMU KOPHCTYETHCS
JFOJTMHA JIJIs1 pO3B’SI3aHHS KUTTEBUX 3a7a4, sIBJISIE COOOK0 IeSKY CYKYIHICTb €JIEMEHTIB 1 3B sI3KIB
M)k HUMHU. Taki Mozeni NPUHHATO HA3MBATH CHCTEMAaMHM, a 3arajibHi MeToau moOynoBU
CHUCTEMHHX MOJelell — CHCTEMHHUM MiIXOAOM. Y CHUCTeMaxX €JIeMEHTH, ii CKJIaZoBi, HE MOXKHA
pO3INIsANaTH 130J1bOBAHO. IXHili cymapHuii BHecOK y (YHKIiOHyBaHHS CHCTEMH B LIJOMY
00yMOBJIEHUI1 B3a€MOJIIEI0 €NIEMEHTIB Mik co0or0. IrHOpyBaHHS 1i€i B3aeMozli MOXKE MPUBECTH
IO CepHO3HMX TOMWIOK. Bigomo Oe3nmid npukiaaiB, KOMM BTPYYaHHS JIFOJUHU 1
HEOOTPYHTOBAaHUX CIPoO 3MIHUTH IIO-HEOYAh Y MPUPOIHUX SBUINAX YK O10JOTTYHUX CHCTEMAax
NPUBOAMIIO 1O TOPYIIEHHS NPUPONHOI pIBHOBaru H EKOJOTIYHHMX KaTtacTpod. bynb-ska
iHpopmariitna Monenb OOOB’SI3KOBO € CHUCTeMHOK0. EneMeHTaMu CHCTEMHM TYT BHCTYNAKOTh
napameTpH, a 3B’S3KM MK HUMH — 1€ 1 € 3B’sI3kM cucTeMHu. ToMmy moOynoBy iH(popmariitHOl
Mozne TpeOa MOYMHATH 3 BHUAIJICHHS ICTOTHUX EJEMEHTIB 1 3B s3KIB MK HUMH, TOOTO 3
noOyaoBH NpuAaTHOI (Y paMKax 3poOJIeHUX MPHUIYINEHb) CUCTEMHU.

Came 13 3a3HAa4eHUX MO3ULIH MH TPOIOHYEMO PO3IIISAATH MPOLEC PO3B SA3YBAHHS
TEKCTOBOI MAaTEMAaTHYHOI 3a1adi sIK mepexin 10 1HpopMamiiHuX, a OT)Ke, CHCTEMHHX MOZEJEH.
OTxe, yMOBY TEKCTOBOi 3amadl MOKHa po30WTH Ha BHXIAHI OaHi 3amadyl W chopmMoBaHe
3anuTaHHs (Mpo0seMy), Ha sike MOTPIOHO 3HAWTH BIANOBINb. BUXiqHY 3a1a4yHy CUTYaIII0 MOXKHA
TIAYMAUUTH K CUCTEMY, sIKa CKJIAJAE€ThCS 3 BUXIOHUX JAHUX T4 3aMUTAHHS, HA KOTPE MOTPiOHO
3HaiTH BiAMOBiAb. lIpomec po3p’s3yBaHHsS 3amadi OyaeMoO TIYMadUTH SIK 3 SCyBaHHS YMOB
3amadHoi cuTyauii Ta ii po3s’s3aHHsA. Po3B’A3aHHAM 3a1a4HOl cuTyanii OyaeMo Ha3UBaTH IPOIIeC
NEPEeTBOPEHHsI 11 Mozenedl ak A0 OTPUMAaHHS PO3B 3Ky TEKCTOBOi 3amadi. IleperBopeHHs
MOJIeIel 3ala4HOl CHUTyallii TOoNisra€ B IOMOBHEHHI BUXIJHOI CHCTEMHOI MOAENI 3adadHOi
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cuTyanii HOBUMH €JIEMEHTaMH, siki OyAyTh 3MEHILIyBAaTH HEBU3HAYEHICTh 3a7auHOi cUTyauii U
30inpIIyBaTH ii BU3HAYEHICTh @)X 1O TOBHOI BIATOBIAI HAa 3alWTaHHSA B 3a71adil. JomoBHIOIOYM
(TepeTBOPIOIOYHN) TOMEPEIHI0O MOJENb 3aJa4HOl CUTyalli MU OTPHUMYEMO HOBY MOAETb Ha
KOJ)KHOMY Kpoui Takoro rmneperBopeHHs. Ilo cyTi moBa iime mpo MOAETIOBaHHS MpPOLECY
PO3B’sI3yBaHHS 3a7adi y BHUIJISII CTBOPEHHS TMOCIIIOBHOCTI PI3HOTO POIy MOIeNel 3aaadHoi
cuTyanii, 1Mo i mpuBeae 1O OTPUMAHHS PO3B’SI3KY 3a1al.

IMocnimoBHicT 1 mpaBuja MOOYNOBU BIAMOBITHUX MOJENEH 3adadyHOi CHUTyalli MH
BU3HAYMMO y BUIIBAIAl «EBPUCTUYHOTO anroputMmy» [2]. EBpUCTHUYHHUI aaroputm mporecy
PO3B’sI3aHHS 3aJavHOi cuTyauil Oyde CKJIagaTucs 3 OCHOBHHMX €BPUCTHK (TIPUIHCIB), IO
BU3HAYaTUMYTh MOMEHTH CTBOPEHHS Y€ProBoi MO 3a1a4HOl CHTyaii.

KosxHa TekcToBa 3ajaya BUMAarae BJIACHOTO TBOPYOIrO MiAXOAY O CBOTO PO3B’SI3aHHSL
Tomy 3arajgpHOrO MiAXONY HABITH y BUIIISAAl 3arajibHONMPHHUHATHX TNPaBHJ (€BPUCTHK) LIOAO
aHaJ3y Ta po3B’si3aHHs 3a7a4 Hemae. HalbinbIn 3aranbHUM IMiAXOIOM 10 PO3B’ SI3yBaHHS TAKHUX
3a/1a4 Ha CbOTOAHI €: 1) aHaji3 CTPYKTYpH YMOBH 3aJa4l y BUTJISAI TIEBHOI Mopaeni (CXeMu) uu
MOCJTIIOBHOCTI MOZENeH; 2) CTBOPEHHsS MaTeMaTH4HOI Mojen 3ajmadi (3a3Buuail y BUTIAAL
YHCJIOBOTO BHPAa3y, PIBHSHHS YU CHCTEMH PiBHSHB), 3) MEPETBOPEHHS MATEMAaTUYHOI MO
BIIOMUMH 3aco0aMH Ta OTPHUMAHHS PO3B 3Ky MaTeMaTHUHOI Mojeni 3anadl; 4) TpaHCIHLis
PO3B’sI3KiB MojieNi 3a1a4l Ha ii ymoBy. HaitOinbIn ckiaqHUMU IS peajii3alii € mepimi ABa eTaru.
Mu nponoHyeMo pO3MOYaTH MPOLEC aHAII3Y YMOBH 3a/1adl 31 CTBOPEHHS MEBHOI MOCHIJOBHOCTI
MOJIeJIeH i 3aaYHOl CUTyaIi.

PosrisitHemMo aetanbHilie BUCIOBIIEH] 11ei Ha MPUKJIaal KOHKPETHOI 3a1aui.

3amada. [[BOe BENOCHIIEANCTIB BUIXadH HA3yCTPid OAMH OJHOMY 3 MyHKTIB A 1 B. Bonu
pyxXajmcs 3 MOCTIHHUMH IIBUAKOCTSAMH 1 micisi mpuOyTTs BignosimHO 10 B Ta A Bimpasy x
noepHysn Hasazd. [leprma ix 3yctpiu BigOynacs 3a 8 kM Big myHKTY B, a apyra — 3a 6 kM Bijg
nyHKTY A Ta 4epe3 | rox. 20 xB. micisa mepuioi 3yctpiui. 3HainiTe BiacTtaHb Mk A 1 B Ta
IIBUIKICTh BEJIOCHUTIEIUCTIB.

Texcr 3amaui 1e BXKe 1 € nepia ii Moaeb — Ha3BeMo ii BepOanbHOI. MoxkHa 300pasuTu
TAKOXK 1 PUCYHOK IO 3aadvi, MOKAa3aBIIM OKPeMI «CTON-KaJpH» PyXy BEJIOCHIEOUCTIB (Ham
BU/IA€THCSI MEPCIIEKTUBHUM TPU [IbOMY BUKOPHUCTATH KOMIT IOTEPHY aHIMALI0 — BOHA JOITOMOXKE
YUYHSIM TOBHICTIO MPEICTABUTH 33aJa4Hy CUTyalito). AJe 1 151 MOAEIb — HA3BEMO ii HAOYHOIO —
HaBITh Y AMHAMIYHOMY BapiaHTI HE JACTb YSBJICHHS MPO CIIBBIJHOLICHHS MiX €JleMEHTaMU
npeaMeTHoi obnacti 3amadl, npo ii MaremarnyHUi 3Mict. ToMy HeoOXimHO BigHAWTH crocoOu
300pakeHHS] BHYTPIIIHIX MAaTEeMaTHYHUX 3B SI3KiB MIJK yCIMa BEJTMUMHAMH, IO XapaKTEPU3YIOTh
3amauHy cuTyamipo. Jlis mbOro mpoaHalli3yeMO MOXKIIMBI BapiaHTH MOOYAOBH CTPYKTYPHOL
mozmen 3anadi. CKOpUCTAaEMOCS BaplaHTOM MHOOYIOBH TakKOl MOJeni, OMMCaHuM Hamu B [3].
[TozHaunmo vepes3 x BiACTaHb MiXK MyHKTaMu A 1 B, a yepe3 y — 9ac pyxy BEJOCHIIENUCTIB 110
nepuroi 3yctpivi. Po3ainmMBIIM BCIO 3aa4Hy CHUTYALI0 HA Bl YACTUHHU — 1O MEPINOi 3yCTpidl Ta
MIJK [IEPIIOIO Ta APYTOK 3YCTPI4aMHU BEJIOCHIIEANCTIB — BU3HAYUMO CTPYKTYPHY MOJEINb MepPIIol
YaCTHHU 33a4HOl cutyari (puc. 1).
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LLnsix ? + 8 = X
n ik
LLIBMAKiCTb ? ?
* *
Uac \Y = \Y%
nepLini Apyrui

PucyHok 1 CTpyKTypHa mMofesib nepLioi YacTUHW.

3 mogeni ferko 6aynTu, WO WBUAKICTL APYroro senocunegucrta (Tak Sk nepiua 3ycTpiy
Bigbynacs 3a 8 KM Big NyHKTY B) 3HaxoauTbca Sk 8/y, wWNsaxX, NPONAeHUIA [0 neplioi 3ycTpivi
nepwum BenocuneancTom, (x —8), ToAi LWBWMAKICTb MepLIOro BefocuneaucTa 3HaigemMo 3

BMpasy ~~. BuWKopucTaBlUM BBeAEHi MO3HAYeHHS Ta MOMEpeAHi BUKNAAKW, 306pasumo

CTPYKTYPHY MOZENb APYroi YaCTUHU 33afa4HOT cuTyauii (puc. 2).

L nax 8 —x + 6 X —8 + 6
n n
LW BuAKicTb x —8 8
Yy Y
* *
Yac 4 4
3 3

nepLuni Apyrui

PucyHok 2. CTpyKTypHa Mofesnb Apyroi YacTUHWN.

Lls cTpyKTypHa Mofenb fae MOXIMBICTb Bigpasy 3anucatu anrebpaivyHy mMofenb 3ajadi,
AKa NpeacTaBNAETbCA Y BUTNAAI CUCTEMU ABOX PiBHAHb 3 ABOMA HEBIJOMUMMU:

4 x-8

(3 y =X +2
4 8 .
-------- X —2
3y

. . . X—8  x+2
Moginuewmn nepwe PiBHAHHA CUCTEMU Ha Jpyre, OTPUMAEMO PIBHAHHSA: 5 -1y
X

pO3B’A3aBLIM fIKe, 3HalgemMo x = 18 (0TXe, BiACTaHb MK NyHKTamu 18 Kkm). 3 apyroro

PIBHAHHSA CUCTEMMW 3HalfemMo, Wo y = - (rog.). A TOMy LWBWUAKICTb MEPLIOro Besocuneamncra

3HaxXo0AMMO $IK —yS: 15 (km/rog), a Apyroro 8/3./, = 12 (km/rog). OTXe, B faHOMY BuUMaaKy

CTPYKTYpHa MoAenb 3afadi npefacTaensna cobow Tabnuuto i3 300paXeHHAM enemMeHTIB
npegMeTHOI 06M1acTi 3ajadvi Ta 3a3Ha4YeHUMU 3B’A3KaMU MK HUMU (paHiwe y [3] My HasuBanu
Taky Tabnuulo Matpuuero iHpopmauii).

Migemo iHWWM LWNAXOM, [Aeu0 3MIHMBLUW CTPYKTYPHY MOZeNb 3afayHol cuTyauii.
BBefemMo iHWI MNO3HA4YeHHs: X - BiACTaHb MIXK MNyHKTamMu, y - WBWUAKICTb APYroro

BenocunegncTa. O4eBMAHO, WO TOAI 4O NepLIOl 3yCcTpidi BefocunegmcTun pyxanuca 8 roguH, i

TakK K BifiCTaHb, AKY NPOiXaB NepLinii BenocMneancT, AopiBHIOE (X —8) KM, TO MOro LWBKAKICTb
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- (x 8)y KM/rog. BpaxoBykouu, WO Micnd NepLluol 3ycTpidi BeNoCUneancT pyxanucs npotarom 1

rog. 20 xB., a TaKoX NMPUINHABLUM [0 yBaru, Lo Apyra 3ycTpiy Bigdynacsa 3a 6 KM Big NyHKTY A,
TO 3pO3yMifno, WO Neplinii BeNOCUMNELUCT Npoixas nicng nepwoi 3yctpivi (8 + x —6) Km, a
apyrunii - (x —8 + 6) KM. Tofli MaEMO CMCTEMY 3 ABOX PiBHSHb, KOXHE 3 SKMX OMUCYE NpoLiec
pyXy BifNOBiLHO MepLIOro Ta APYyroro BeNOCUNEAUCTIB Bif nepLioi 40 APYroi 3ycTpivi:

't . 0— » = 2
3 8

bey=x —9 =
3yx2

[ns 3HaxXO4)KeHHS PO3B’A3KIB CUCTEMWU PIBHAHb CKOPUCTAEMOCH [OBIIbHUM MNaKeTOM
nporpam [Ans 300paxeHHs rpadikiB piBHAHb (MW Le 3p06MAN 3 BUKOPWUCTAHHSIM MaKeTy
Advanced Grapher ver. 2.11).

PucyHok 3. 'pahik piBHSAHb CUCTEMMU

3 puc. 3 BUAHO, WO rpadikom nepwworo piBHAHHA OyAae rinepbona 3 acMMmnToramu x = 8
Tay = 6, a Apyroro - npsma niHia. Ha pucyHKy gobpe BUAHO «NpaBUIbHWUWA» X MEPETUH Yy
Touui (18; 12). OTxe, BigcTaHb MiX nNyHKTamnm A i B 18 Km, a wWBMAKICTbL Apyroro
Benocunegucta - 12 km/rod, To4i WBUAKICTL nepworo senocunegucrta (x 8y = 15 km/rog. Y

LbOMY BMMafAKy CTPYKTYPHOK MOZeN0 3af4advyHol cuTyauii ctano 3o06paxeHHA rpadikis
PiBHSAHb, WO CKajanu cuctemy.
LLle pa3 amMiHUMO nigxig 4o aHanisy cniBBifHOLWeHb 3a4a4HOT CMTYaUil.
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Ckopuctaemocs puc. 4. Y cuctemi koopauHat tOS Hamu 306paxeHi: niHiga AL - NyHKT
A, nidis BC - nyHkT B, namaHa APK - rpagik pyxy nepworo Benocuneaucra, namaHa BRK -
rpadik pyxy gpyroro senocunegucra, Toukn M Ta K nosHavalTb Micus BignoBiAHO nepLiol Ta
APYroi 3ycTpiveli BenocuneancTis.

B N =

>Ti|,4|_|

e

PucyHok 4. TeoMeTpuyHa Mojenb 3agadi

3po3ymino 3 ymoBuM 3agadi, wo NM =8 (km), KL =6(km), NC = 1-(rop).
MpoBefemMo [0AAaTKOBY nobyaoBy, NpoAOBXuMBWMKM BR [0 nepeTuHy 3 MpofoBXeHHAM CL -
oTpuMaemo Touky D (3posymino, wo DL = KL = 6 (km)). Toai Maemo fABa mnogi6bHMX

. . . .o . CD CB

TpuKyTHUKN DCB Ta MNB, y aKnx BignoBigHI CTOPOHW nponopuinHi: — = — . BpaxyBsasLiu,
LLLO OCTaHHE cniBBigHOLWEHHS piBHe 3 (cnpaBfi, NPOTAroM BCbOro LWASXY BenoCMNeancTy pasom
3 pasu npoixanu BigcTaHb Big A [0 B, a 4O MOMEHTY MepLloi 3ycTpivi pasom nuwe 1 pas; a
TOMY BOHU 3aTpaTWU/M Ha Becb Wnax y 3 pasu Bifblie yacy, HiX 6YN0 HUMU BUTPAYeHO [0
nepwoi 3ycTpiyi), Ta BBIBWK Mno3HayeHHAa CL = X, OTPMMAEMO MNpoOnopLito: = 3, 3BifKM
X = 18 (km). OTxe, BifCTaHb MK NyHKTamyu A i B 3HalifjeHa. BpaxoByrouu, WO 3 MoyaTKy

. - 1 2 .
PyXy [O MOMEHTY MepLioi 3ycTpidi BenocuneancTn sutpatuam 1~":2 = - (rog.), TO WBKUAKICTb

2
APYroro Benocunegucra 3Haigemo i3 cniBBigHOWeEHHA 8:-= 12 (km/rog). BpaxyBaBwiu, WO
nepwunini BenocuneanucT A0 MOMEHTY nepwoi 3ycTpivi npoixas 18 - 8 = 10 (km), TO ioro
2
wemnakicte 10:- = 15 (km/rog). Ak 6a4umMmMo, y LbOMY BMMaAKY B AKOCTi CTPYKTYPHOT Mogeni

O0yN0 4aCTKOBO BWKOPUCTAHO KOOPAMHATHY MAOWMHY 3 rpadikoM pyxy 06’eKTiB 3agayHol
cuTyauii, a 4acTKOBO - TeOMETPUYHWUIA MasHOK Ta CMiBBIAHOWEHHS MK BignoBigHUMYU
NiHIAHUMN eneMeHTaMK NoaibHUX diryp.

MpoBefeHe BMLLE AOCMIAKEHHA [03BONSAE 3pO0OUTU TaKi BUCHOBKMU:

1 EBpMCTUYHMIA anropnTm NPOLECY PO3B’A3aHHA 3a4a4vyHOl cMTyauii 6yae cknajaeTbes 3
eBpPUCTUK (NpUNUCIB), WO BM3HAYAKOTb NOCNIAOBHICTb Ta MPOLEC CTBOPEHHA MOAeNei 3afavyHoi
cuTyauii.

YMoBa 3ajaudi y BUrNAagi TeKCTY € Bep6anbHO MO0 BMXiAHOT Npo6neMHOT cuTyauii
i, No cyTi, 3a/la€ 3aa4Hy CUTYyaLlil0 AK CUCTEMY AaHUX i 3anUTaHHA 3adaui.

MepLwoo eBPUCTUKOK MpOoLecy pPO3B’A3yBaHHA 3afjauqyHOoi cuTyauil Oyfe CTBOPEHHSA
Hao4yHOT Mogeni 3afjavHoi cuTyauil. Taka Mofenb CTBOPHETHCA Ha OCHOBI fAaHMX 3agadi |
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BijoOpakaTuMe CIOJKET 33[Ja4HOi CHTyalii, a He TIJIbKH i CKJIQOBI, SIK 11e OyJIO B TEKCTI 3aaadi.
OnHak Hao4YHa MOZENb 3a7a4yHOl cHTyalii He BigoOpaxkae mpolneMy 3amadHOi cHUTyarii
(3amuTaHHS 3a/1a4i) Ta 3B’ 3KU MIXK CKJIaJJOBUMH €JIEeMEHTAMH MPeIMEeTHOI 00IacTi 3amaui.

JIpyror eBPUCTHKOK TPOIECYy PO3B sS3YBaHHS 3aladyHOi cuTyauii Oyme CTBOpEHHS il
mozen y BUDmiml marpuni (tabmuumi) iHpopmamii (puc. 1, 2), abo y Burmim rpadixa
po3B’si3yrouoi Mozen 3amadi, ado y BUIIsAL ii reoMeTpuyHOi iHTeprpeTanii. Bei i Momeni €
CTPYKTYPHUMH MOJEJISIMHU 3aJa4i, TaK SIK CTBOPIOIOTBHCS MICJsT BBEIEHHS HEBIJOMHUX Ha OCHOBI
npeaMeTHoi odiacTi 3amadi.

TpeTbOor €BPUCTHKOK MPOLECy PO3B s3yBaHHS 3aJa4HOl cuTyarlii Oyae CTBOpEHHs il
MOZIeNIl Yy BUIJISIAI YUCIOBOTO BHUpA3y, PIBHSIHHSA abO CHCTEMH pIBHSIHB, SKi OHEPXKHMO 3
CTpyKTypHOi Monmeni 3anmadi. lle anHamiThyHa Momenb 3anadi. 3a3HA4MMO, IO B HAyKOBO-
METOINYHIH JITePaTypl TAKOXK 3yCTPIYAETHCS TEPMIH — PO3B’ A3yH04a MOJEINb.

2. CTBOpEHHsI MOzeN 3aJavyHoi CUTyalli y BUIJISALI CTPYKTYPH A€ MOMJIMBICTD TIOBHO i
e(peKTUBHO MPOBECTH €Tal MaTepiai3amii po3yMOBHX il cy0’ €KTa HABYaHHS y 3HAKOBIH (opmi,
npo o ixerecst B [3], 1 JO3BOJsIE MOJENIOBATH MPOLIEC PO3B’S3YBAaHHS 3aa4yHOl cHUTyamii y
BUTJISAI MOCHIIOBHOCTEH Mopenelt tioro eramiB. [Ipoliec CTBOpEHHSI CTPYKTYPHOI MOJENl € TO
CBOI{ CyTi BapiaTUBHUM, XO4a 1 CHCTEMHHUM ITiAXOIOM 10 PO3B’SI3aHHS 33a4HOI CUTYaLlil, TOMY
I0: a) BU3HAYA€e CKJIAOBI YaCTUHU 3aa4HOI cHTyamli 3rifHO moOynoBaHOi CTPYKTypH, 0) nae
LIUTICHE Ta JIeTaJIbHE YSIBJICHHS NPO 3a/1a4Hy CHTYAIli0; B) BiIOOpakae 3B’ SI3KU MiXK €JIEMEHTaMH
npeaMeTHoOi o0yacTi 3amadvi, T) JAONMOMAarae CKJIACTH PO3B’s3YyI04Yy MOAENb 3adadi. Y Mexkax
KOJKHOI €BPHCTUKU (OCHOBHOI YH «YacCTKOBOI») CyO’€KT pO3B’sI3aHHS KOHKPETHOI 3amadqi
MOBUHEH CTBOPUTH BJIACHUN OJHO3HAYHMH aJITOPUTM PO3B’sI3aHHSI 3aJa4HOI CUTYAL].

OcHOBHa imest 3ampoONOHOBAHOI BHINE TEXHOJOI pPO3B’SI3aHHS TEKCTOBHUX 3ajad 3
MaTEeMaTHKH, L0 OMHCYIOTh MPOLIECH TEBHOTO BHUY, IOJIATA€ B CTPYKTYPYBaHHI HABUAIBbHOI
TisUTbHOCTI cy0’eKTa pO3B’s3aHHS 3a/4adi 3a JOMOMOIOK IMPHUIHCIB AJITOPUTMIYHOTO BHAY (YU
€BPUCTHYHUX QJTOPUTMIB) 3 BIAMOBIIHUM 300paxkeHHsM 1H(oOpMauii mpo 00’ €KTH 3a1aqHOi
cutyauii B CTpykTypoBaHoMy BUIIIiAi. [Ipu mpen’ siBneHHI ¢y0’eKTy po3B’si3aHHS 3aaad4i (pazom
13 KOHKPETHOI TEKCTOBOIO 3a1ader0) iHpopmMalii B CTPYKTYPOBAHOMY B TaKHH CIOCIO BUIIISAI
3HAYHO MOJIETIIYIOTHCS 3yCHIUISA TPH BIAIIYKAaHHI PO3B’I3aHHS L€l 3a1a4i.

3. 3anponoHOBaHWN HaMM MIAXiA OO PO3B’S3YBaHHS TakUX mpobieM mnependadae
CTBOPEHHSI Mozesni (YM MOCiIOBHOCTI MOAENeH) mponecy po3B’si3yBaHHs 3aavHoi cuTyatii (y
HAIIOMY BHIAAKy — MOJAENb 3aJa4yHOl CHTyauii y BHUIJAAlI NMEBHOI CTPyKTypw). 3rigHo [5],
MOZIEJUTIO JIeSKOT0o Tporecy (Ipolecy po3B’si3yBaHHs 3a/1adl) HA3UBAETHCS 3HAKOBA CHUCTEMA,
mo: a) yuMoch noxiOHa 3amauHil cuTyawii, TOOTO Mae sKICh OIHAKOBI Ha JaHOMY piBHI
aeraizaiii BIaCTUBOCTI 13 33Ja9HOK0 CUTYALIER); 0) MOeIb € OiJTbII BU3HAYEHOK) Ta MPOCTOK Y
MOPIBHSIHHI 13 CAMOIO 3aJITaYHOI0 CUTYAIIEl; B) podoTa 3 Monmesuto (TIepeTBOPEHHSI MOIENi) Aa€
HOBY 1H(OpMALIIO MPO 3aJa4Hy CHUCTEMY, TOOTO 3MEHIIYE ii HEBU3HAYEHICTb 1, B KIHLIEBOMY
MiICYMKY, TPUBOIUTH IO TOBHOI BH3HA4YEHOCTI, TOOTO, nO po3B’si3ky. Ilimkpecmumo, Imo
3aMpONOHOBAHA TEXHOJIOTISI PO3B’3YBAaHHS MEBHOIO THUITy TEKCTOBUX 3a7a4 3 MaTEMAaTHUKU HE
3amepevye TBOPUHIA MOIIYK Cy0’€KTa PO3B’SI3aHHS TAKUX 3aad . laka TEXHOJIOTisl HIsSK He
MOY€ «aBTOMATHU3yBaTH» TBOPYlI MOMEHTH NpPOLIECY PO3B’s3yBaHHs 3a1aunoi curyauii. ITo cyTi,
3aMpOINOHOBAHA TEXHOJIOT € CIpoOOK0 CTBOPEHHSI MOZENel mporecy po3B’si3yBaHHA 3a1adl y
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BUTJISA/I TIEPETBOPEHb MOAENEH 3aJa4HO0i CUTYAIll1, 110 MOKHA BBAXKATH 1HHOBALI THUM ITi TXO0M
10 PO3B’SI3yBaHHS TEKCTOBUX 3a/a4 3 MATEMATHKH.

4. BuninuMo y3arajbHEH! YMIHHS, HA OCHOBI SIKMX y4HI 3MOIJH O caMOCTiifHO OynyBaTH
MOJIEJl 3aJaYHUX CUTYAIllH, CIIBCTABIISITH PE3YJIbTAT MOICITIOBAHHS 3 YMOBOK 3aMPOIIOHOBAHOI
3amavi Ta poOUTH OOTPYHTOBAHUI BUCHOBOK MPO PO3B’SI30K BHUXIAHOI 3amadi. Jlo Takux yMiHb
nepur 3a BCe HEOOXIAHO BIAHECTH IPYITy BMiHb, OB SI3aHHUX 3 BHSIBJICHHSM, (PIKCYBaHHSIM THX
3arajbHUX BIAHOIIEHb, SIKI BiHOOpaskarOTh 3MICT OO €KTIB, SBHII, IO BUBYAIOTHCS, 3aMHCOM
BUSIBJICHUX CITiBBIHOIIEHb HA MOBI THX PO3ALJIB LIKIJIBHOTO KypCY MAaTEMAaTUKH, B MEXKaxX SKHX
Oyne po3B’si3yBaTHCS 3a7ada (3 ypaxyBaHHSM KOHKPETHHX YMOB, B SIKUX Il CITiBBIAHOIICHHS
PO3TIISIAAIOTHCS ), TIEPeKNa OTPUMAHUX B XOJI MOCIHIIKEHHS MOl Pe3yJbTaTiB HA MOBY, Ha
AKi# Oyna chopMysIbOBaHa BUXIHA 3aa4a.
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