MIHICTEPCTBO OCBITHU I HAYKH YKPATHU

JAEP KABHA HAYKOBA YCTAHOBA

«IHCTUTYT MOJEPHI3AILII 3BMICTY OCBITU»
BYJ. Mutponojuta Bacuas JlunkiBcskoro, 36, m. KuiB, 03035, Ten./dakc: (044) 248-25-13

Ha Ne BIJI

PexTopam (aupekTopam) IHCTUTYTIB
MICJIAAAIIIOMHO] IeAaroriaHo] OCBITH

[Tpo npoBeaeHHs (iHATBEHOTO
erary XXIX BceykpailHCbKOro
TYpHIpY IOHUX (BI3UKIB

[HIanoBHI1 KONTETH!

[ToBigomisieMo, 10 3 JOTPUMaHHIM 3aKOHOAABCTBA YKpaiHM 3a0e3MedyeHHs
3ax0/diB O€3MeKH, TOB’SI3aHUX 13 3aMPOBAKEHHSM TPABOBOTO PEKUMY BOEHHOTO
CTaHy B YKpaiHi Ta 3amo0iraHHsi MOIIMPEHHIO Ha TepuUTopii YKpaiHu rocTpoi
pecmipatopHoi xBopobou COVID-19, chnpuunHeHoi KOpOHaBipyCHOIO 1HGEKIII€0
SARS-CoV-2 enimemiuHoi curyauii B Ykpaini, y 2022/2023 HaBYagbHOMY pOLI
iaHyeTbesa nposeneHHd XXIX BceeykpaiHcbkoro TypHIpy toHuUX (i3ukiB. TypHip
OyJe MpoBeAEHO BIAMOBIIHO 10 BUMOT noctaHoBu KaGinety MiHicTpiB YKpaiHu Bij
24 uepBHa 2022 poky Ne711 «IIpo moyaTok HaBYaJbHOTO POKY IiJ Yac i
MIPaBOBOI'0 PEXXMMY BOEHHOTO CTaHy B YkpaiHi», [lomoxxeHHst mpo BceykpaiHchbki
YYHIBCHKI OJIIMITIaAN, TYPHIPH, KOHKYPCH 3 HaBYAJIBHUX MPEAMETIB, KOHKYPCH-
3aXHCTH HAayKOBO-JIOCTIAHUIIBKUX POOIT, OJMIMIIaau 31 CHemialbHUX TUCLUIUIIH Ta
KOHKYpcH (haxoBO1 MalWCTEpHOCTI, 3aTBEPIKEHOTr0 Haka3zoM MiHICTEpCTBAa OCBITH 1
HayKu, Mojoai Ta crnopty Ykpaimm Bim 22.09.2011 p. Ne 1099 (i3 3minamm),
3apeecTtpoBaHoro B MiHicTepcTBl rocTuiii Ykpainm 17 mmcromama 2011 3a
Ne 1318/20056.

®inanpuuit eran XXIX BceykpaiHChKOro TypHIpY IOHUX (I3HKIB IUIAHYETHCS
npoBecTd y Jjucronmami-rpyani 2022 poky, Ha 0a3l KOMYHAJIBHOTO 3aKIJIaTy
«PimenbeBChbKUN HAYKOBUH JIilIEH», OHJIAMH y nporpami Zoom.

Otpumatu  iHpOpMaLil0O TPO YMOBM ydacTi y (IHAIBHOMY  €Tari
XXIX BceeykpaiHcbkoro TypHipy OHHMX (i3ukiB MoxHa 3a Ten. 067-68-28-539,
Kpemincokuii bopuc I'eopriiioBuy, e-mail: b_kreminskyi@ukr.net, abo 3a Ttemn.
067-484-34-89, Konebomuu Banepiit SkoBuy.
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3aBaaHHs, 10 MPOMOHYIOTHCS HIJisi TYpPHIPY, PO3MIIIEHO Ha calTi [HCTHUTYTY
(https://imzo.gov.ua/),  TOAAIOTHCA. 3BepTaeMo  yBary, IO  3aBJIaHHS
XXIX BceeykpaiHChbKOTO TypHIpY IOHHX (Di3UKIB BIIEPINE TMOBHICTIO BiJAMOBIAIOTH
3aBIAaHHSIM, 3aIPOMIOHOBAHUM OPTKOMITETOM MaiOyTHhOro XXXVI MixkHapoaHOTO
TYpHIpY IOHUX (PI3UKIB.

3 1oBaroxo
IUPEKTOP €srer BAJKEHKOB

Kpemincekuii b.I'.
067-68-28-539
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Jonarok o nmucra JIHY
«lHCTUTYTY MO/IepHI3aIlii 3MICTY OCBITHY
Bim __ .10.2022 Ne 22.1/10 —

3agaui XXIX BceeykpaiHCbKOro TypHipy I0OHUX (i3uKiB

1. Fractal Fingers.

The effect of fractal fingering can be
observed if a droplet of an ink-alcohol
mixture is deposited onto diluted acrylic
paint. How are the geometry and dynamics
of the fingers influenced by relevant
parameters?

2. Oscillating Sphere.

A light sphere with a conducting surface is
suspended from a thin wire. When the
sphere is rotated about its vertical axis
(thereby twisting the wire) and then
released, it starts to oscillate. Investigate
how the presence of a magnetic field
affects the motion.

3. Siren.

If you direct an air flow onto a rotating
disk with holes, a sound may be heard.
Explain this phenomenon and investigate
how the sound characteristics depend on
the relevant parameters.

4. Coloured Line.

When a compact disc or DVD is
illuminated with light coming from a
filament lamp in such a way that only rays
with large angles of incidence are selected,
a clear green line can be observed. The
colour varies upon slightly changing the
angle of the disc. Explain and investigate
this phenomenon.

5. Whistling Mesh.

When a stream of water hits a rigid metal
mesh within a range of angles, a whistling
tone may be heard. Investigate how the
properties of the mesh, stream and angle

1. «®@paKTajbHi NATBLYUKH.

Edekt ppakTanbHUX yTBOPEHb MOKHA
CIocTepiraTd, SKIIO Ha pPo30aBJCHY
akpusioBy (apOy HaHECTH Kparulto
JOPHWJIBHO-CITUPTOBOI cymini. Sk Ha
TCOMETPII0 Ta JAUHAMIKY «IaJIbIIB»
BIUTMBAIOTH KEPYIOYi mapameTpu’?

2. Ocuminowua cepa.

Jlo TOHKOTrO ApOTY MiJBillIEHA JierkKa
KyJisl 3 MPOBiAHOIO moBepxHero. Komu
KYJII0O TOBEPTAIOTh HABKOJIO CBO€1
BEPTUKAIIBHOI BiCl (CKpy4yrOUuHu JIpiT),
a MOTIM BIAMYCKalOTh, BOHA MOYHMHAE
konuBatucsa. JlochiaiTe, SK Ha pyx
BILJIMBA€ HASIBHICTh MAarHiTHOTO MOJIS.

3. Cupena.

Skimo crnpsmyBaTH TMOTIK MOBITPS Ha
JTUCK 3 OTBOpaMHU, SIKUW 00epTaEThCH,
MOXHa mOuyTH 3BYK. [losCHITH 1€
SBUIIIE Ta JOCHIIITh, SK 3BYKOBI

XapaKTEePHUCTUKH 3aj1eKaTh Big
BIJIMTOBITHUX TIAPAMETPIB.

4. KosibopoBa JiiHis.

Komu  kommakt-muck ab6o DVD

OCBITJIIOETHECSA  CBITJIOM Bl JIAMIIHU
pOKAPIOBAHHS TaKHUM YHHOM, IO
BUOUPAIOTHCA  JIMILIE TMPOMEHI 3
BEJIUKMMHM KyTaMH TMaJiHHSA, MOKHA
CIIOCTEpIraTH 4YiTKy 3eJIeHy JIHiIO.
Komip 3MiHIOETBCS TpU  HE3HAYHIM
3MiHI  KyTta gucka. [losicHiTE 1
IOCIIAITH I€ SIBUIIIE.

5. CiTka, 110 CBUCTHTb.

Konu mnoTik BoauM moTparvisie Ha
KOPCTKY METaJleBy CITKY IiJl KyTOM y
MEBHOMY Jiafa3oHi, MOXXHa TOYyTHU
ceuct. JlocnmimiTe, SK TOapameTpu



affect the characteristics of the sound
produced.

6. Magnetic-Mechanical Oscillator.
Secure the lower ends of two identical leaf
springs to a non-magnetic base and attach
magnets to the upper ends such that they
repel and are free to move. Investigate
how the movement of the springs depends
on relevant parameters.

7. Faraday Waves.

A droplet of less viscous liquid floating in
a bath of a more viscous liquid develops
surprising wave-like patterns when the
entire system 1is set into vertical
oscillation. Investigate this phenomenon
and the parameters relevant to the
production of stable patterns.

8. Euler’s Pendulum.

Take a thick plate of non-magnetic
material and fix a neodymium magnet on
top of it. Suspend a magnetic rod (which
can be assembled from cylindrical
neodymium magnets) underneath it.
Deflect the rod so that it touches the plate
only with highest edge and release it.
Study the motion of such a pendulum
under various conditions.

9. Oscillating Screw.

When placed on its side on a ramp and
released, a screw may experience growing
oscillations as it travels down the ramp.
Investigate how the motion of the screw,
as well as the growth of these oscillations
depend on the relevant parameters.

10. Upstream Flow.
Sprinkle light particles on a water surface.

CITKH, TIOTOKY Ta KyTa BIUIMBAIOTh Ha
XapaKTEPUCTUKHU 3BYKY.

6. MarniTHO-MeXaHiYHUIT
OCHMJISITOP.

3akpiniTh HIKHI KIHII JIBOX
OJIHAKOBUX JIUCTOBUX TMPY>XUH Ha
HEMarHiTHIA OCHOBI Ta MPHUKPIMIThH
MarHiTH /10 BEPXHIX KIHIIB TaK, 1100
BOHU BIJIITOBXYBINCS Ta BUIBHO
pyxanucs. JlocaiaiTe, K pyx IPY>KUH
3aJIeKUTH BiJl KEPYIOUUX IMapaMeTpiB.

7. XBui @apajes.

Kpamis MeHm B’S13K0i pIAMHU IJ1aBa€
y BaHHI 3 OUIbII B’SI3KOI0 PIAMHOIO.
Komu Bcs cuctema BepTHUKAIBHO
KOJIMBA€ETHCA, YTBOPIOIOTHCS
JIMBOBMKH1 XBUJICTIONIOHI Bi3€pyHKH.
JocniaiTe 1e SBUILE Ta MapaMeTpH,
110 3a0e3MeuyIoTh CTBOPEHHS
CTaOUIbHUX y30piB.

8. Mastnuk Eisiepa.

Bi3pMiTh  TOBCTY  IJIACTUHY 3
HEMAarHiTHOTO Marepiaixy 1 3aKpiliTh
Ha HIN HEOUMOBUU MAarHir.
[ligBicbTe mig HUM  MAarHITHHHA
CTpPWKEHb (KWW MOXKHa 3i10paTu 3
MATTHAPAIHUAX HEOIUMOBHX
MAarHiTiB). BiaXumiTe CTpuXeHb Tak,
o0 BIH TOpKaBCA IUIACTUHU JIUIIIE
HalBUILMM KpaeM, 1 BIAMYCTITH HOTO.
BuB4iTh pyX Takoro MasTHHKa 3a
PI3HHUX YMOB.

9. OcuMJII0I0YHH I'BUHT.

SJIKIO TBUHT IIOKJIACTH Ha OIK Ha
MOXWIY IUIOMMHY Ta BIJAMYCTUTH,
MOXXHa  CIIOCTEpiraTd  3pocTarovi
KOJMBAHHS IIiJI 9Yac pPyXy BHHU3 IIO
ronuHi. JlocmiaiTe, K pyX TBUHTA, a
TaKOXX HApPOCTAHHS TIMX KOJWBAaHb
3aJIeXkaTh BlJ KEPYIOUUX IMapaMeTpiB.

10. Buxigauii norik.

Poscunre JIETKI YaCTUHKU Ha



Then allow a water stream to be incident
on the surface from a small height. Under
certain conditions, the particles may begin
to move up the stream. Investigate and
explain this phenomenon.

11. Ball on Ferrite Rod.

A ferrite rod is placed at the bottom end of
a vertical tube. Apply an ac voltage, of a
frequency of the same order as the natural
frequency of the rod, to a fine wire coil
wrapped around its lower end. When a ball
is placed on top of the rod, it will start to
bounce. Explain and investigate this
phenomenon.

12. Rice Kettlebells.

Take a vessel and pour some granular
material into it, for example, rice. If you
dip e.g. a spoon into it, then at a certain
depth of immersion, you can lift the vessel
and contents by holding the spoon.
Explain this phenomenon and explore the
relevant parameters of the system.

13. Ponyo’s Heat Tube.

A glass tube with a sealed top is filled
with water and mounted vertically. The
bottom end of the tube is immersed in a
beaker of water and a short segment of the
tube is heated. Investigate and explain the
periodic motion of the water and any
vapour bubbles observed.

14. Jet Refraction.

A vertical jet can be refracted when
passing through an inclined sieve with a
fine mesh. Propose a law for such re-
fraction and  investigate  relevant

noBepxHi  Bogau. [loTiMm  pgaiite
MO>KJIUBICTh CTPYMEHIO BOJM CHaAaTH
Ha TIOBEPXHIO 3 HEBEIIMKOI BUCOTHU. 3a
MEBHUX YMOB YaCTUHKH MOXYTh
[IOYaTH pyXaTUCS Bropy 3a TEYi€ro.
JlocmiaiTe 1 MOSCHITH 1€ SBUIIE.

11. Kyast Ha ¢pepUTOBOMY CTPHMAKHI.

Ha HmwxkHIi YacTUHI BEPTUKAIBHOL
TpyOKH  poO3MillleHH  (epUTOBHIA
CTPHKCHB. [Ipukinanith  3MIHHY
HaIpyry 4acTOTH TOTO K MOPAIKY, 1110
! BJJaCHA 4acTOTa CTPHUIKHSA, O TOHKOI

JIpPOTSIHOI ~ KOTYLIKH, oOMoTaHOi
HABKOJI0O HMOro HWXHBOTO  KIHIIA.
[TokmanitTh KyJIBKYy Ha  BEpPIIHHY

CTPWKHS, BOHA TMOYHE BIJCKAaKyBaTH.
[TosicHITH 1 JOCHIAITH 1€ SIBUIIIE.

12. Pucosi rupi.

Bi3pMiTh MOCyIHMHY 1 HacumnTe B Hel
TPOXH CUITy4OTO MmaTepiaiy,
Hampukiaag,  pucy. Skmo  BH
3aHYypIOETE B HBOTO, HAIMpPUKIA,
JOXXKY, TpH  TEBHIM  TIHUOUHI
3aHYpEeHHS  MOXKHAa  TIIHATH 1
MOCYJIMHY 1 BMICT, yTPUMYIOUHU TIJTBKH
0 JTOXKKy. IlosicHITH e sABHIE Ta
JOCHTIITG  BIATNOBIAHI  IMapaMeTpH
CUCTEMH.

13. TermioBa Tpyoka Ilonbo.

CxisiHy TpyOKy 3 TEpPMETHYHOIO
BEPXHBOK) YACTHUHOKO 3arllOBHIOIOTH
BOJIOIO 1 BCTAHOBJIIOIOTH BEPTUKAJIBHO.
HwxHiil KiHelb TpyOKH 3aHYPIOIOTH Y
CKJISTHKY 3 BOJIOIO 1 HEBETIUKY JUISTHKY
TpyOKkHM HarpiBaroTh. Jlocmimite 1
MOSICHITh TIEPIOJUYHUN PYX BOAM Ta

OynpOamok  mapu, 1O  MOXeE
criocTepiraTucs.

14. 3a;10My1eHHS CTPYMEHS.
BepTukaibHuii  CTpyMiHb  MOXeE
3aJIOMJIIOBATUCA MPU  MPOXOIKEHHI
yepe3  moxuie  ApiOHE  CHUTO.
3anponoHyHUTEe 3aKOH [JI TaKoro



parameters.

15. Pancake Rotation.

Place a few balls in a round container. If
you move the container around a vertical
axis, the balls can move co-directionally
with the movement of the container, or
they can move in the opposite direction.
Explain this phenomenon and investigate
how the direction of movement depends
on relevant parameters.

16. Thermoacoustic Engine.

A piston placed in the open end of a
horizontal test tube which has its other end
partially filled with steel wool may
oscillate when the closed end is heated up.
Investigate the phenomenon and determine
the efficiency of this engine.

17. Arrester Bed.

A sand-filled lane results in the dissipation
of the kinetic energy of a moving vehicle.
What length is necessary for such an
arrester bed to entirely stop a passively
moving object (e.g. a ball)? What
parameters does the length depend on?

3aJIOMJICHHSI Ta JOCHIAITh Kepyroui
napameTpHu.

15. “MauHueBe o0epTaHHsa”.
[ToxnamiTe KUTbKa KYyJBOK B KPYTIY
emHicte. Ilpu pyci KoHTeliHepy
HABKOJIO BEPTHKAJIBHOI OCI, KYJbKH
MOXYTh  pyXaTucsi B  OIJHOMY
HaIpsMKY 3 PyXOM KOHTelHepa, abo B
IPOTHIICKHOMY HampsMKy. [TosICHITBH
1€ SBUILE Ta JIOCHI/IITh, SIK HAMPSMOK
pyXy  3aJeXHUTh Bl  KEPyIOUUX
rapaMeTpiB.

16. TepmoakyCTHYHHUI IBUTYH.
[TopiieHb, po3MIIIEHUN Y BITKPUTOMY
KiHIli TOPM30HTANBLHOI MpoOipKu. Ii
IHIIMN KIHEIb YaCTKOBO 3aIIOBHEHUI
CTaJI€BOI0 THUPCOK. SIKINO 3aKpUTUU
KiHEI[b HarpiBa€ThCs, MOPIIEHb MOXKE
konuBaTucs. JIOCHIITh I SBHUIIEC Ta
BU3HAUT€  €(QEKTUBHICTH  TaKOIO
JIBUTYHA.

17. Cmyra BUMylIeHOI 3ylIHHKH.
3acunaHa MICKOM CMyra MNpU3BOJHTH
JI0 PO3CIIOBAaHHS KIHETHMYHOI €Heprii
PYXOMOTO TPaHCIIOPTHOTO 3aco0y, 110
MoTparvisie Ha Hei. Slka JOBKHHA
noTpiOHa, moO Taka IUISTHKA MOTJa
MOBHICTIO 3YNUHUTHU MaCUBHO
pyxoMuii 00’€KT (HampukiIam, m’sia)?
Bin sxkux mnapameTpiB 3aJIeKUTh L
JIOB>KMHA?

Aemopu 3aedanv: Camiwenv baiinano, Hikima Yepnixkos, Jlewexk Inaouyk,
Apmem I'onomonsin, Tex Cene Kox, Iloa Jli, Inna Mapmuenko, JIrox Ma3zepey,
@Dnopian Ocmepmacp, Keppi Ilapxep, Okcana ITweniuxo, Anopin Il]emnikos,

Hikonac Bone, Kempin 3inano.





