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Asmop onucye @popmysanus npogecitino OpPIEHMOBAHO20 THUIOMOBHO20 HABYALHO2O CEPedosUyd 8 YMOBAX
VHigepcumemy 015 cmyoenmie Ha npukaaodi oatiku «llasyx i Myxay aneniticoxoi nucomennuyi Mepi Xogimm.

Kntouogi cnosa: npogeciiino opicnmosane iHuoMosHe HasuaibHe cepedosuiye, MamemMamuka, yHieepcumemn,
cmyoenmu, oatika «Ilasyx i Myxay, Mepi Xogimm.

3amywyaroun gm0  QopmyBaHHS mpodeciiHO  OpIEHTOBAaHOTO  IHIIOMOBHOTO  HaBYAIBHOTO
CEpEIOBUINIA B yYMOBaxX YHIBEPCHUTETY aHTIIMCHKHH TekcT Bipma M.XoBiTT «IlaByk i Myxa», 3 METOIO
CTBOPEHHSI «BHYTPIIIHBOTO ysBICHHS» [4, c. 5] oOpa3iB Oaiiku y CTyIeHTIB y Tmpoleci B3aeMogIil
CTYZIEHTIB 3 MOCTHYHMM TBOPOM, HoroamMmocsi 3 aymkoio J[xona P. Xeiica, mo y KOXHOTrO CTyJeHTa
(XymoxHHMKa, MaTeMaThka, xopeorpada, My3WKaHTa, au3aiiHepa i T.iH) Oyae CTBOpEHO CBiif oOpa3 mis
BUpilICHHST TpodeciiiHol mpobnemMu abo po3B’s3aHHS OKpecneHol 3amavi. [ledi mpomec Hamu Oyro
BUCBITJICHO y HHU3LI MyOJiKalidi CTOCOBHO CTYICHTIB-MY3HKaHTIB, XyIO)KHHUKIB Ta qu3aiiHepis [6; 7; 8].

Sk 3’sicyBasiocs, pobnema [laByka i Myxu TopkHymacs i MareMaTukiB 3 (hisukamu, ko e y 1903 p. 14
4yepBHS B aHIIIHCEKil Tazeti « Weekly Dispatchy Bimommii aBTop rosoBosiomok ['erpi E.J{romHeit, HaapyKyBaB 3amaqy
«[Ipobmnema IMaByka i Myxun», sika Moxe OyTH po3B’si3aHa 16 criocobamu, ane Haiikopormmii nuisix [laByka no Myxu
3HAXOIWTHCS 3aBISKN BUKoprcTaHHs Teopemu I liaropa.

3a dopMoro MogaHHs 3amadi i crmoco0y il BUPIIEHHAS PO3PI3HAIOTH PyXOBi, TpadivHi i IPOIO3UITIHHI.
PyxoBi 3amaui (abo 3amadi Ha «pydYHHH IHTEJNIEKT») Ui CBOTO PILICHHS TMPHITYCKalOTh Oe3locepeHe
olepyBaHHs peanbHUMH Tpenmeramu. ['padiuni (oOpasni 3agaui) mependavaroTh omepyBaHHS 0OpazaMu
mpeaMmeTiB  abo cUTyariii  (BKazaTH HaWKOPOTIIMA NUISX Bix cBoro OyIWHKY [0 HAWOIMKIOTO
CyIIepMapKeTy, BHKOHATH KOHKPETHY poOoTy (3i0patd crijgenp 1 T.H.). [lpomosuiiiini 3amadi
MPUIYCKAIOTh 3HAKOBE YSBJICHHS NPOOJIEMHOI CHUTyawii (3a3BH4ail i3 3acTOCyBaHHSIM 3aco0iB Oyab-sKOi
MOBH) 1 BHKOPHCTaHHS TEBHOTO Ha0Opy ormepamid mis ii BupimenHs [3, ¢. 14]. YV mioniwHi Hamoro
posrisany Mu dpopmyemo [TOIHC 1 BUKOPHUCTOBYEMO IJIST IIHOTO aHTIIIHACHKY MOBY.

Hagenemo npukiaj Bipasu st popmyBanns [IOIHC i matematukiB Ta (i3uKiB 110,10 HAOYTTS 3HAHb 32
MalOyTHIM (paxom Ha 0a3i OTPHUMAHOTO JIHTBICTUYHOIO MaTepiany 3 aBTEHTHYHOTO XyJIOKHBoro TBOpy «The Spider
and The Fly», aie Mu pyxaemocs Briepes] 3 MeTor0 (hopMyBaHHS MPo(eciiiHOrO CHUIKYBAHHS IUITXOM PO3IMIMPSHHS
HIIIOMOBHOI NpodeciiiHoi (MaTeMaTHYHOT) JISKCHKH Y CTY/ICHTIB.

3aoaua 1. Mema: T1o3HaliOMUTH CTYAEHTIB 3 HOBUM MOBHUM MaTepiajoM, CUCTEMaTHU3yBaTH HOTO Ta
BupimuTH pobnemy [laByka ta Myxwu.

O3HAMOMITIOEMO CTYJICHTIB 3 YMOBOIO 3a/1aqi-rojioBoJIOMKH «IIpo6mema [TaByka Ta Myxm» 3 METOIO
ii po3B’A3aHHS.
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YmoBa 3agaui. Inside a rectangular room, measuring 30 feet in length and 12 feet in width and height, a
Spider is at a point on the middle of one of the end walls, 1 foot from the ceiling, as at A; and a Fly is on the opposite
wall, 1 foot from the floor in the centre, as shown at B. What is the shortest distance that the Spider must crawl in
order to reach the Fly, which remains stationary? Of course the Spider never drops or uses its web, but crawls fairly [5].

Solution 1 (Po3B’s13anus 3agaui 1, puc. 1):

Let's start by considering a simpler problem. Imagine that the spider and the fly are on adjacent walls,
and say that the spider wants to walk along the walls of the room to the location of the Fly, along the shortest possible
path. What would that path be? We could find the shortest path by unfolding the two walls, and then drawing a straight
line between the Spider and the Fly.

The way to solve the original problem is analogous to this easier problem. We can treat the
room as a rectangular prism, unfold it, and draw a line between the Spider and the Fly.

1+30+11=42
End walls hinged to floor
Q)
V(6 + 30+ 6)* +
I = 102=43.2
End walls hinged to north wall el
2
T V(1 +30+6)2+ (6
‘--.__‘__ +11)2=40.7
West wall hinged to floor, east wall s
hinged to south wall —
3)
[
_-‘--5
"‘-\-\h‘
~
West wall hinged to floor, east wall ) - V(1 +30+ 172+ (6
hinged to ceiling +12+6) =40
Puc. 1. [IaByk i mapaJeseninen )

It's slightly more complicated this time, as we can unfold the prism in many ways. Since each end wall
can be attached to one of four walls (ceiling, floor, long wall 1 and long wall 2, there are sixteen different ways to
unfold the walls. However, because of the symmetry in the problem, we need only consider four of them. We can
then use the Pythagorean theorem to figure out the shortest distance. Note that I've assumed below that the room is
oriented so that the spider is on the east wall and the fly on the west wall just for the sake of simplifying the
descriptions; of course, it doesn't matter how the room is oriented.
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The shortest result is the last one in the table. Perhaps this is a slightly unintuitive result, because
the shortest path ends up passing through five of the six of the walls of the room, but that is the shortest

solution. Calculating the distance to the Spider Flies shown in Fig. 1, 2.
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Puc. 2. IIpodaema IlaByka i Myxu
Solution 2 (Po3B’si3annst 2 1aHoi 3axa4i):

In a rectangular room (a cuboid) with dimensions 2@ #1&" % 1&" a spider is located in the middle of one
12°%12" wall one foot away from the ceiling. A fly is in the middle of the opposite wall one foot away from the
floor. If the fly remains stationary, what is the shortest total distance (i.e., the geodesic) the Spider must crawl
along the walls, ceiling, and floor in order to capture the Fly? The answer, 40, can be obtained by "flattening"
the walls (ymiowenna cmin, nepexnad naw) as illustrated above. Note that his distance is shorter than the 42’ the
Spider would have to travel if first crawling along the wall to the
floor, then across the floor, then up one foot to get to the fly.

A twist to the problem can be obtained by a spider that suspends himself from strand of cobweb and thus
takes a shortcut by not being forced to remain glued to a surface of the room. If the spider attaches a strand of
cobweb to the wall at his starting position and lowers himself down to the floor (thus not crawling a single inch),
he can then cross the length of the room by foot (30") and ascend a single foot, thus reaching his prey
after a total crawl of 31" (although the total distance traveled is of course 42°),

If the spider is not proficient with fastening strands to vertical walls, he can still get the fly
crawling only 31", In particular, he can climb to the ceiling ( ), thén traverse the length of the ceiling
(30 and lowering himself iy (requiring no crawling), thus catching the fly [12].

3 MeTOI 3aKpilUICHHs IHIIOMOBHOI JICKCHKH Ta PO3BUTKY MPOCTOPOBOTO YSIBJICHHS CTYICHTIB-
MaTeMaTHKIB IIPOTIOHY€THCS PO3BS3aHHS HUMU 3a1a4i 2.

3apaua 2. IlaByk i Myxa.

A spider is sitting in the middle of one of the smallest walls in my living room and a fly is resting by the
side of the window on the opposite wall, 1.5m above the ground and 0.5m from the adjacent wall. The room
is 5m long, 4m wide and 2.5m high.

What is the shortest distance the Spider would have to crawl to catch the Fly? If the fly walks down

the wall, is there a point at which the Spider would be
better changing its route? [10].

Puc.3. Ilo.noBanns [laByka 3a Myxoro

3a3HaunMo, 1o y 3apyOiKHIN HayKoBiH JiTepaTypi
«[Ipobnemu IlaByka i Myxu» TOPKalOTBCSI TaKOXK Cy4acHI BUCHI
B Taiy3i aeponuHamiku AHTOHI JeMcoH (Bimmin
aeponaBTukn CraHdopacbkoro yHiBepcuteTy) Ta Jlxon BaccOepr (maykoBuii mocmimauk i3 boinr-
KOMITaHil ) Ui CTBOpPEHHS AM3aiiHy (KOHCTPYKILIi) BHYTPIIIHBOIO CEPEAOBHINA JiTaKa, SKE CIPSIMOBAHO
Ha onTuMi3aliro Horo (GopmMu, Ta JOBOAATH K MOIM]IKAIlS CEPEIOBHINA MOKPAIILYE
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TpaHcTIOpTHUH 3aci6. [Ipuyomy, HayKOBII TOBOPATH, MO «y MHUHYJIOMY >KUTTI [laByk OyB MaTeMaTHKOM,
TOMY BiH i CTBOpUB IpoOIeMy ONTUMi3alii B MaTeMaTHYHOMY (OPMYJIIOBaHHI 3HAXOJKEHHS MiHIManbHOI
JIOBXUHH TUIsiXy A0 Myxwu» [11, cc. 2, 4-5]. Takuii mepexin po3B’si3aHHs 3a]1adi-TOJOBOJIOMKH | 'eHpi
E.[lronHeil y TUIONIMHY aepoOJMHAMIKM BUKIHMKA€E y CTYACHTIB HEOWiKyBaHE NPOJOBXKEHHS PO3B’SI3aHHS
«[Ipo6nemu [aByka i Myxu» — nuisax cnycky IlaByka mo Myxu —3a 70mOMOTH METOAY MPOCTOi iTepalii Ta
Merony HeloToHa 11 po3B'SI3yBaHHS CHUCTEM JABOX HENiHIMHUX anreOpaidyHuX PiBHAHB, a TAKOX METOAY
TPai€EHTHOTO CITyCKYy, KOJNW JUISI 3HAXOIDKEHHS MIHIMAIbHOTO 3HAYeHHS (YHKII BHKOPHUCTOBYETBHCS «ii
TpajieHT 1 TakMM YHHOM MiHiMi3alis QyHKOii Ha KOXHIH iTepamii BimOyBaeTbCS y HANPSIMKY
HaWIIBUIIOTO CHAJaHHs, [0 3HAYHO MPUCKOPIOE MPOLEC MOMIYKY ONTUMYMY [1]».

HaBenenunit Hamu nipukiazn po3s’si3anHs «lIpodmemu IlaByka i Myxm» 1mie pa3 JOBOIUTH, IO CEPEI
XapaKTepPHUX PUC CTOCOBHO MpOOJEeM, HAyKOBII HATrOJIOIIYIOTh Ha TXHBOMY MIKIPEIMETHOMY 3MICTi 1,
SK HAcJiJIOK, 3aJy4eHHS Pi3HONPO(IIBHUX cIemialicTiB 40 iX BHpimeHHs [2].

Otxe, moJaHi BUIIE 3pa3Ku TEKCTOBHX 3aaad 3 po3B’s3aHHs «lIpobmemu IlaByka i Myxu» (Teopemu
ITidaropa, ireparii Ta Meromy HpIOoTOHa, a TakoX METOAY TPATIEHTHOTO CIYCKY) CIYTYIOTh HAOYHUMH
npuknagamMu He Tinebku a1 ¢opmyBanas I[IOIHC, a # po3BUTKY KpeaTHBHOI pPO3yMOBOI AisTIBHOCTI
CTYJICHTIB-MaTeMaTHKIB Ta (Di3HKiB.

[ToBeprarounch 10 PO3TIAAY JIHTBOCOIIOKYJIBTYPHOTO 3MICTy HaB4aHHS IM, MH TiATpUMY€EMO
IYMKy 3apyOiKHUX BUCHHX [9] mI070 O3HAHOMIIEHHSI CTYJCHTIB 3 OiorpadisMi MaTeMaTuKiB, SIKi BHECTH CBii
BKJIaJ B OKpEeMiil raiy3i MaTeMaTHKH.

Y KoJli BUKJIAIEHOTO BHINE, BHPINIYIOUX 31 CTymeHTamMHu TpooOireMy IlaByka Ta Myxa, MH TOBOPHIH
npo Icaaka HproToHa, TOMY 3alpOIIOHOBAHUI HW)KYE TEKCT IMPO aBTOpa 3aKoHa rpasiTaiii, MPUCBSUCHHUN
«gomyce» ("something"), mo nomomarae 3poOWUTH BiAKpUTTA. BogHOowac, CTYAEHTH MOBHHHI BH3HAYUTH
TOJIOBHY 1Z1€10 TEKCTY :

"We all have something within us which helps us, guides us, gives us the conscience to know what is
right and wrong. This "something" also gives us knowledge and wisdom. Whenever we cannot think of a
solution to a problem we sit still and calm our mind. Very often the answer will come in a moment of
intuition. Sir Isaac Newton, after thinking for some time on the effect of gravity, could not solve the
problem. So Newton went for a walk to relax and when sitting quietly under an apple tree, saw an apple fall
down; in a flash of understanding Newton understood the law of gravity which governs the movement of
minute particles as well as the stars and planets. Many great scientific discoveries have been made not
during serious thinking or when doing a lot of calculations but while the mind is relaxed. This is when intuition
starts [9].

Pobora Hag oMM TEKCTOM MPOBOAWTHCS BXKE HAIMPUKIHI MPAKTUYHOTO 3aHSTTS, i Mae Ha METi HOro
JIOTiYHE 3aBEPIICHHS.

Y cBor uepry, BpaxOBYIOUM BHIIECKa3aHEe, BUKJIAJaHHS I1HO3EMHHX MOB 3a HpodeciiHIM
CIIpSIMYBaHHAM, a Takox caMm mporec ¢opmyBanHs [IOIHC, Bumarae Bij BHKIamada iHO3EMHOI MOBH
KkpiM BosoninHs IM, a i mpodeciiiHux 3HaHb 13 KOHKPETHOI cIieliaiizaiii CTyJeHTIB, ¢ BiH Bukianae IM 3a
MaiiOyTHIM ()aXOM BHITYCKHHKIB BHIIO1 IITKOJIH.
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