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3AO0ALMU 3A 33. UHTEPHALUMUOHAIIHUA TYPHUP MINAOUX ®PU3NYAPA, 2020

TYPHUP
Mnagmnx
DOUSNYAPA

1. Ocmucnu

HanpaButn  MHCTPYMEHT 3a  Mepewe  jauuHe
erneKkTpu4yHe CTpyje KOju Ce 3acHuMBa Ha edekTy
rpejaba. OgpeanTn TayHOCT, MPEUM3HOCT U oncer
Mepera TakBor MHCTPYMeEHTa.

2. Henocrtojeha chnawa

CraButu pnawy ncnpeq ynarberwe csehe. [lysarwem y
drnawly ca cTpaHe Ha KoOjoj ce He Hanasu cseha,
nnameH Moxe fa ce yracu kao ga ¢pnawa He nocToju.
O6jacHnTK oBaj heHOMEH.

3. Potupajyhe 3By4HO LpeBO

3BY4YHO LPEBO je nrpayka koja ce cactoju og pebpactor
nnacTUYHOr LpeBa, Koje MPOM3BOAM 3BYK Kada ce BPTW.
VcTpaxunTn ocobuHe 3ByKa Koje LpeBO Npou3Boau, Kao
N peneBaHTHe NapameTpe Koju yTU4y Ha heHOMEH.

4. MNeBajyhu deput

CtaButn bepuTHM WITan y 3aBOjHMLY KOja je noBe3aHa
Ha reHepatop curHana. Ha Hekum pekBeHuMjama
wrtan he noyeTM ga npousBoaMu 3BYK. VcTpaxuTu
deHOMEH.

5. CnaTku Mmupax

data mopraHa je Mme 3a ogpeheHy BpCTy MojaBe
Mupaxa. CrnimyaH edpekaT ce moxe noctuhu kaga ce
yrnepu racepcka CBETNOCT KpO3 TEYHOCT Koja uma
rpagvjeHT nHaekca npenamatwsa. ictpaxutm doeHoMeH.

6. CakCOHCKa YMHMja

YunHunja ca oTBOpPOM Ha AHy he TOHYTU Kag ce CnycTu y
Boay. CakCoHUM Cy KOPUCTUNN OBY HanpaBy 3a Mepere
BpemMeHa. WcTpaxuTun peneBaHTHe napameTpe Koju
yTUYy Ha BpEME TOH-EHbA.

7. Kyrnuue Ha KOHUy
MpoByhn KoHay Kpo3
Kyrnuuy Tako Ada oHa
MoXe crnobogHo ga ce
Kpehe  Oyx  KOHUa.
3akauntn gpyry Kyrnu-
uy 3a jegaH kpaj Tor
KoHua. [lepmnognyHnm
nomepaweM Apyror, crobodHor kpaja KoHua, Moxe
nohn 0o KOMMMEKCHOr KpeTawa Kyrnuua. NcTpaxuTu
deHOMEH.

° NMOKpeTHa nonTtuua AyX KoHua

nonTuua 3akayeHa
Ha Kpaj KoHua

8. ®dunTtep oa canyHuue

Texak objekaT Moxe Aa npofe Kpo3 XOpU3OHTasHy
MemOpaHy HanpaBrbeHy oOf canyHuue Tako Ada
MeMbpaHa He nykHe. Ca gpyre cTpaHe, nakwm objekar
MOXe fa He npohe kpo3 memOpaHy, octajyhun Ha eHoj
nospwwuHN. CTora, MmembpaHa ce noHaila Kao unrep.
WMcnutatn ocobuHe oBakeor cmnrepa.

9. MarHeTHa neBuTauuja

Y opgpeheHum cuTyauujama MarHeTHM wranvh 3a
MarHeTHy Mellanuuy MoXe ga ce nogurHe n ctabunHo
neBUTMpa Yy BUCKO3HOj TEYHOCTWU MPUITMKOM MeLlara.
VcTpaxntn y3pok OBe AWHaMuyke cTabunusauuje u
Kako oBaj edekaT 3aBUCM O  pPeneBaHTHUX
napameTtapa.

10. NpoBoaHe nNuHuje

JInnnja HaupTaHa rpacuMTHOM OFfIOBKOM Ha nanupy
MOXe [Oda npoBoAu enekTUpYHy cTpyjy. Wenutatu
0cobunHe OBakBe NPOBOAHE NUHMjE.

11. Nomepajyhe mprbe

OcBeTnnTM nacepckoMm CBEeTMOWRY TaMHy MOBPLUMHY.
paHynapHa wapa MoOXe ce NpPUMETUTU Yy OKBUPY
ocBeTrbeHe obnactu. Ako ce nmocmaTpad unu kamepa
nornako nomepajy, Ctuye ce yTucak fa ce oBv obnmum
Takofje nomepajy y OOHOCY Ha TaMHy MOBPLUMHY.
O6jacHuT oBaj heHOMEH 1 UcnNUTaTh Kako nomepare
rpaHynapHmx o6nuka 3aBuMCM 0f  peneBaHTHUX
napameTapa.

12. MNonuroHanHu BpTNOr

CTtaumoHapHM  UMMAVHAPWUYMHW  CYO  KOjU  cajpxu
potupajyhy nnouvuy 6nu3y gHa cypa je AenvMUYHO
HanyweH TeudHowhy. lMpn ogpeheHum ycnosBuma, Ha
MOBPLUMHN TeyHocTM he ce nojaBuTU MNONUrOHanNHM
obnuun. OBGjacHUTM OBaj (beHOMEH M UCIUTaTU Kako
peneBaHTHU NapameTpu yTU4y Ha HEeroBy nojasy.

13. Ocumnatop Ha Tpemwe

Tewkn objekaT noOCTaBUTM Ha [ABa MWAEHTUYHA,
napanefniHa U XOpusoHTanHa UWnuHApa, Koju potupajy
yraoHnm Op3vMHama WCTUX MHTEH3MTeTa W MnpasBua, a
CYNpOTHMX CMepoBa. Mcnutatu Kako KpeTawse TeLuKor
objekTa 3aBMCK Of, peneBaHTHUX NapamMmeTapa.

14. Napajyha kyna

VAEeHTUYHN ONCKOBM CYy CINOXEeHW jedaH Ha Apyru Tako
na dopmupajy ctojehy ycnpaBHy Kyny. YKONuko ce
HajHWXM OWUCK Harmo M3ByYe KpaTKoTpajHOM MpUMEHOM
XOpU3OHTanHe cune, octaTak Kyne naga Ha OHO W
ocTaje crabunaH. WcTpaxuTn deHoMeH 1 oaopeanTut
yCroBe Mnpu KojuMa Kyrna ocTaje Aa CToju YCrnpaBHO.

15. Kako 3abubeputun

Ako ce nocyaa 3a co unu 6ubep npoTpecy, 3pHa comnu
unun 6ubepa he ucnagatu penatmeHo nonako. Ca gpyre
CTpaHe, ako ce nocyda npoTprba AyX AHa, O6p3vHa
ucnagaka 3pHa MOXe [pamMaTMyHO [da nopacTte.
ObjacHMTM deHoMeH W  ucnuTatu Kako Op3uHa
nucnagawa 3pHa U3 nocyae 3aBUCKU Of, pernieBaHTHUX
napameTtapa.

16. HuTHon moTtop

OOmMOoTaTM HUTMHOM XWUUy OKO ABa yAarbeHa TouKa.
Kaga ce jepaH Touak notonu y Bpyhy Bogy, xuua he
TEXUTW p[a ce wucnpaeu, wWTo he npoy3pokoBaTtu
poTauujy TodkoBa. Micnutat ocobuHe oBaksor motopa.

17. Urpe kapTama

ObuyHe kapTe 3a urpy Mory ga npenete Benvka
pacTtojaka ako MM ce MpunuKoM OGauawa caonwTv
ogroeapajyha yraoHa 6p3uHa. Vicnutatm napametpe
KOju yTudy Ha pacTojake 1 006nuK TpajekTopuje kapTe.

3apartke npeBenu: ap JeneHa MNMajosuh, ap
Anekcangpa Anopuh u Bnagnmup Berbuh
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1. Invent Yourself

Design an instrument for measuring current using its heating
effect. What are the accuracy, precision and limits of the
method?

2. Inconspicuous Bottle

Put a lit candle behind a bottle. If you blow on the bottle from
the opposite side, the candle may go out, as if the bottle was
not there at all. Explain the phenomenon.

3. Swinging Sound Tube

A Sound Tube is a toy, consisting of a corrugated plastic tube,
that you can spin around to produce sounds. Study the
characteristics of the sounds produced by such toys, and how
they are affected by the relevant parameters.

4. Singing Ferrite

Insert a ferrite rod into a coil fed from a signal generator. At
some frequencies the rod begins to produce a sound.
Investigate the phenomenon.

5. Sweet Mirage

Fata Morgana is the name given to a particular form of mirage.
A similar effect can be produced by shining a laser through a
fluid with a refractive index gradient. Investigate the
phenomenon.

6. Saxon Bowl|

A bowl with a hole in its base will sink when placed in water.
The Saxons used this device for timing purposes. Investigate
the parameters that determine the time of sinking.

7. Balls on a String

Put a string through a ball with a hole in it such that the ball
can move freely along the string. Attach another ball to one
end of the string. When you move the free end periodically,
you can observe complex movements of the two balls.
Investigate the phenomenon.

movable along string

attached to
end of string

8. Soap Membrane Filter

A heavy particle may fall through a horizontal soap film without
rupturing it. However, a light particle may not penetrate the
film and may remain on its surface. Investigate the properties
of such a membrane filter.
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9. Magnetic Levitation

Under certain circumstances, the “flea” of a magnetic stirrer
can rise up and levitate stably in a viscous fluid during stirring.
Investigate the origins of the dynamic stabilization of the “flea”
and how it depends on the relevant parameters.

10. Conducting Lines

A line drawn with a pencil on paper can be electrically
conducting. Investigate the characteristics of the conducting
line.

11. Drifting Speckles

Shine a laser beam onto a dark surface. A granular pattern
can be seen inside the spot. When the pattern is observed by
a camera or the eye, that is moving slowly, the pattern seems
to drift relative to the surface. Explain the phenomenon and
investigate how the drift depends on relevant parameters.

12. Polygon Vortex

A stationary cylindrical vessel containing a rotating plate near
the bottom surface is partially filled with liquid. Under certain
conditions, the shape of the liquid surface becomes polygon-
like. Explain this phenomenon and investigate the
dependence on the relevant parameters.

13. Friction Oscillator

A massive object is placed onto two identical parallel
horizontal cylinders. The two cylinders each rotate with the
same angular velocity, but in opposite directions. Investigate
how the motion of the object on the cylinders depends on the
relevant parameters.

14. Falling Tower

Identical discs are stacked one on top of another to form a
freestanding tower. The bottom disc can be removed by
applying a sudden horizontal force such that the rest of the
tower will drop down onto the surface and the tower remains
standing. Investigate the phenomenon and determine the
conditions that allow the tower to remain standing.

15. Pepper Pot

If you take a salt or pepper pot and just shake it, the contents
will pour out relatively slowly. However, if an object is rubbed
along the bottom of the pot, then the rate of pouring can
increase dramatically. Explain this phenomenon and
investigate how the rate depends on the relevant parameters.

16. Nitinol Engine

Place a nitinol wire loop around two pulleys with their axes
located at some distance from each other. If one of the pulleys
is immersed into hot water, the wire tends to straighten,
causing a rotation of the pulleys. Investigate the properties of
such an engine.

17. Playing Card

A standard playing card can travel a very long distance
provided that spin is imparted as it is thrown. Investigate the
parameters that affect the distance and the trajectory.
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