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CTpouTenbcTBO G/I0KOB N AETCKOE pasBuUTme

Passutne pebeHka nogpasymeBaeT To, kak pebeHok obyvaeTca genatb
Gonee cnoxHble BewmM No Mepe B3pocreHus. Korga mbl roBopum o
HOpMarnbHOM Pa3BUTUKN, Mbl FOBOPUM O Pa3BUTUMN TaKMUX HABLIKOB, Kak:

® O6bwas u menKkasa MoOmopuKa

® ObweHue

® [losHasamesbHble U UHMenAeKmyasbHole
® PeweHue npobnem

® HaebliKu cvema

® Coyuanusayus

[aBsante NOCMOTPUM, KaK CTPOUTESIbHbIE Onoku Kak
MHCTPYMEHT CI'IOCO6CTBy}OT pa3BnNTUIO pe6eH|<a:

MenKaa momopuKa

MpW W3roTOBNEHWUM MOAENen AeTU AO/MKHbI TO/MKATb, TAHYTb, BCTAaBAATb B OTBEPCTUE M
COeAMHATb AETau, B npoLecce COOPKM BCE 3TU ABUKEHUA YNYYLIAIOT 3pUTE/IbHO-MOTOPHYIHO
KOOPAMHALMIO U AaloT XOPOLIY BO3MOXHOCTb MOTPEHWMPOBATb PYKY, CUAY M TOYHOCTb
3anACTbA U Na/bLEB.

O6bweHue

Koraa aeTtn pacckasbiBaloT O TOM, YTO OHU CTPOAT, 0O BACHAIOT, Kak paboTaeT
X Mogenb, Aenartca nHbopmaumen, obcy>KaatoT UM NPOBOAAT NPE3eHTaL Mo,
3TO CNOCOBCTBYET Pa3BUTUIO UX PEYM.

llo3HasamesnwbHbIe U UHMenneKmyasbHoie

Korga Aety akcnepumMeHTUpPYIOT C KybMKamm, OHM y3HAOT HOBYHO 061acTb
HaYKK, MOCKO/IbKY Y3HAOT 0 GM3MUYECKUX 3aKOHAX, PEa/IbHOCTU 1 3aKOHE
rpaBuTaumnm (npegmetbl nagatoT). Co BpeMeHEM M MHOFO4aCOBbIM OMbITOM
obpalweHna c 61oKaMmM OHM Y3HAIOT, KaK cAenaTb YCTOMYMBOE 34aHME, KaK
paBHOMepPHO c6aNaHCMPOBATbL BEC U O TPEXMEPHOCTW.




PeweHue npobaem

bnoyHoe cmpoumenbcmeo cmasum rneped dembumu O0nosHUMEsbHble 3a0aYu.
Ecmb apxumeKkmypHbie npobaemel: noyemy b6awHA npodoaxcaem naoams?
lMepsoHa4anbHO amu npobsemsl pewaromca memooom rnpob u owubok. 3amem,
6s10200apA pacwupAarOUWemMycsa onbimy U spemMeHu, NposedeHHbIM 8 yay4yueHuu
KOHCMPpyKyuu, 0emu rnpuxoo0am K mo4kKe, 20e oHU ybex0eHHo 3as8aatom: «Ecau
Mbl 00basum croda Keadpam, mo bawHs 6ydem 6onee ycmodlivyusol»”.

Haebiku cuema

BNOKKM cTaHOBATCA MHCTPYMEHTAMU, NOOYKAQWMMM K MaTEMATUUYECKOMY
MbILINEHULO. Y30pbl, reomeTpudeckne Gurypbl, OTHOLLIEHMSA YAaCTU K LLesIomy,
Apobun, cnoXKeHue, AeneHne N BblMUTaHUE — BCE 3TO NPOUCXOAUT ECTECTBEHHbIM
obpasom B npouecce NOCTPOEHMUA.

Coyuanuszayusa

CyLiecTByeT MHOIO 1 pa3HO0bpa3HbIX BO3MOXKHOCTEN 414 cCOUMaNn3aLnmM AeTEN.
MeperoBopbl, KOMNPOMMWUCC, COTPYAHNYECTBO, 3ab0Ta, paccmoTpeHune, banaHc
WHANBUAYANbHbIX M FPYNMNOBbIX NPaB MU }XM3HEHHOIO ONbITa, C KOTOPbIM
CTa/IKMBAKOTCA AETU, — BCe 3TO paboTaeT Ha peleHne AUEMM, BOSHUKAIOLLUX,
Korga NpoCTPaHCTBO M MaTepuasbl OFPaHUYEHbl U A0/IKHbI ObITb 06LWUMN.

C1MMBOIMYECKM BOCCO34aBasA CBOM MMpP NOCPeACTBOM NOCTPOEHUA KYBMKOB U
PONIEBOM UTPbI, AETU TAKKE y4aTCA NCMOIb30BaTb CUCTEMbI COLMANBHbIX
CMMBOJIOB A3blKa U MaTEMATHKM, YTOObI coobLLaTb HaM 3HAaYEHMA, KOTOPbIE OHM
C034a1u, U NOHMMaHKeE, KOTOPOTro OHW AO0CTUIN. B Nnpouecce nepeBoaa CBOMX
naemn, obpasos n YyBCTB B BUANMble GOPMbI AETU AENATCA CBOe MHPopmaumen,
YKPenfsa CBOM HaBblKM U YMEHUA UCMOJIb30BAHUA A3bIKOBbIX CUMBOJIOB, TAaKMX
KaK Ha3blBaHWE CO34aHHOM MMM MOAENN U MAaTEMATUYECKUX CUMBOJIOB ANA
ONMCaHUA Ux pa3mepa, popmbl, Beca.

BO3MOXKHOCTU 06y4YeHUs, AOCTYMHblE B 6/10MHOM CTPOUTE/NILCTBE, U
CONPOBOXKAAtoLLANA ero pPosieBas Urpa MHOTOYMCIEHHbI M PAa3HOO6PA3HDI.




Kak Thinkertoy Land npuHocUT nonb3y AeTcKomy pa3BUTUIO

B paHHeMm AeTcTBe OHU UcCneayoT OKpYrKatlowmm mmp, npobytoT
pa3Hble BeLM, YCTaHAaBANBAOT CBA3U, MMEOT COOCTBEHHbIE NAEN U
CaMOBbIpaXKatoTcA.

Thinkertoy Land — 370 TBOpYeckas cTpouTeibHaA CUCTEMA, COCTOSALLAA
N3 anemMeHTOoB, cnocobcTByowmMx TBOpYecTBY. OT NPOCTbIX A0 CNOMKHbIX
CTPYKTYp, oT 2D go 3D-mopenen, oT CTaTUMECKUX 40 AMHAMUYECKUX
06BbEKTOB, 4E€TU MOTYT BONOLWATb CBOM MAEN B peasibHYto popmy U
Bblpa*kaTb CBOM NAEN U MHHOBALUMN.

HauanbHbIl ypoBeEHDb

Ha HayanbHOM 3Tane getn 3HakomATcA ¢ YacTamm Thinkertoy Land u
KOHCTPYMPOBaHMEM NPOCTbIX Moaynel. CHayana getu Hayvatca aenatb
HeKOTOpble MOAY/IN, CNeAyA MHCTPYKLMAM, @ 3aTeEM PacLUMpPAT UX 40
mozenn. OHM NONMyT, YTo Ntoban CIOKHAA CUCTEMA COCTOUT U3 Pa3HbIX
NPOCTbIX MoAynen. K KoHLy nporpammbl OHM NpUOBPETYT HaBbIKK AN1A
TBOPYECKOTO MCMOJ/Ib30BAHUA BCEX 3/1IEMEHTOB M CO3L4aHUA CNOXKHbIX
MoAenien U3 NPoCTbiX MOAYNEN.

CpeaHun ypoBeHb

Ha cpegHem 3Tane AeTu yyaTcs co34aBaTb peasibHble 06BEKTbI U3
Thinkertoy Land, 3aTem nx noowpAoT BHOCUTb HOBLLECTBA B MOAE/b
ONA yAOBNETBOPEHUA HOBbIX NOTPeEOHOCTEN, pacluMpeHmna ee GpyHKLNIM
nnu mogmdurkaumm, 4tobbl cTatb 6onblue Uan ycTonumaee. OHU U3y4yaT
M NOMMYT HayKy M KOHLENLMM OCHOBAHUA (YCTOMYMBOCTb, ABUKEHME,
BpallleHne, rpaBUTaLMOHHAA cuaa, HanpasaeHne U T. A4.). K KoHuy
NPOrpamMmbl OHU CMOTYT CTPOUTb B01ee CI0XKHbIE KOHCTPYKLUUMK, B TOM
yncne AMHaMMUYECKYHO CTPYKTYPY, KOTOpaA MOXKET ABUraTbCA,
NOBOPAYNBATLCA M BPALLLATLCA.




Kak Thinkertoy Land npuHocuT nonb3y geTtckomy pa3sutuio

MpoABUHYTLIN YPOBEHb

Ha npoaBMHYTOM 3Tane AeTU NO3HAKOMATCA C LWEeCTEPHAMM, NOALWMMHUKAMM,
WKNBAMM U PEMHAMMW. DKCMEPUMEHTbI B K/1acCce MOMOratoT AeTAM NOHATb
KOHLEMNUMW NOBbILEHUA U MOHUXKEHMA Nepenayvn, USMEHEHWNIN B ABUNKEHUM,
CKOPOCTU M MOLWHOCTU, IMHENHOM M BPaLLAaTe/IbHOM MOLLHOCTU, ABUXKYLLUX CUN U
T. 4. Um npegnaraetca co3aaBatb MOAENAN U SKCMEPUMEHTUPOBATD C HAYYHbIMM
KOHUEeNUMAMKU. B KOHLE NporpaMmsbl A4eTH CMOTYT CO34aBaTb PyYHble YCTPOMCTBA
N MaLLUWHBbI.

Bo Bpemsa c60pKu, geTn pa3BMBaloT:

® HaBblK1 MeIKO MOTOPUKM, KOTOPbIE NOBbILAKT UX YBEPEHHOCTb B cebe,
HaCTOMYMBOCTb M CNOCOBHOCTL PaboTaTb MHANMBUAYANLHO M B Fpynnax.

® [106poCOBECTHOCTb, bONee AeTalbHOE PAaCCMOTPEHUE BELLEr U MOUCK
XapaKTEPUCTUK.

® J1to603HATENBbHOCTb, CTPEMIEHME K UCCIeA0BAHMIO.

® [lonesHble MHHOBALMWN U KPeaTUBHOCTb /1A PeLLleHUs CBOMX npobsiem

® BHYTPEHHWE U MENK/IMYHOCTHbIE HaBbIKK AN PaboTbl UHAMBUAYAIbHO NN B
rpynne.

® [ToHMMaHME HayKWU, MEXaHUYECKUX NN MAaTEMATUYECKUX MOHATUN U
TEXHUYECKUX TEPMMUHOB.

EcTb 0cobble KauecTBa, NpuUcyLine AeTAM, 3aHMMAOLWLMMCA NOCTPOEHUEM
610KO0B: 60N1€ee BbICOKMIA 3MOLMOHANbHbIA UHTENNEKT U 6onee BbICOKaA
YCTOMUYMBOCTb K Heygadyam U pasodapoBaHMam. B npouecce nocTpoeHus
6/10Ka cpabaTtbiBaeT mexaHM3M pelieHna npobnem, ecsu a3mo He
cmabunbHo, KaK MHe cOenames e2o bosee cmabunbHbIM? ECau 3mo He
cpabomaem, A moay nonpobosams Opyaue crnocobel... BocnnutbiBaeTtca
NMO3UTUBHbIN HACTPOM, KOTOPbIN ABNAETCA OYEHb BaXKHbIM aKTUBOM B
6yayuwem pa3smutum pebeHka.
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Hosble uneHbr cembu

3afaun: 1.[eTn aaroT Ha3aBaHMe HOBbLIM YacTAM.

2.Uccnepyem HoBble AeTanbKu.
3.U3yyaem, Kak coeaAMHUTb HOBbIE AeTanbKu C APYrMMN.
4. cnonb3ys KpeaTMBHOCTbL U BooOOpaxeHue, cobupaem
YTO-TO HOBOE C MOMOLLLIO ITUX AeTalneun.
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Part 1
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Spiral Staircase
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Sunflower Garden

NBZ Mini Robo‘r
Sunflower

%




part 2 (N

TTpocTtbie moaenbku

Pulley
Wheel & Axle

3a,u,auw1: 1. [leTn y3HaOT O NPOCTbIX MoAeNbKax.

2. Y3HaeM, KaK oObl4Has ch3nka nomoraeT caenartb
NoBCeAHEBHYIO XNU3Hb NpoLue.
3. U3yyaem HeCKOnbKO BMAOB NPOCTbIX MoAereK :
HaknoHHas nnockocTb
Ponuk
Pbivar
Koneco n ocb
4. Ucnonb3ysa Thinkertoy Land cobupaem Heckonbko
NpPOCTbIX MoAesien U C UX NOMOLLb uccneayem.
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HaxknoHHaa nnockocTb

HaknoHHas NNocKocTb - NNockass NOBEPXHOCTb C HAKITOHOM.

Hy>XHO MeHbLUe yCUnun npunoxuTb, YTOObI NOAHATL UNKU COABUHYTb
YTO-TO.

O61bem paboT TOT Xke:

Gonblasn cuna X MeHbllee paccTossHUE = MeHbLUuee ycunme X
6onbluee paccTosiHue.

ByaeTt TpyAHee TonkaTtb KaMeHb BBEPX MO KPYTOMY CKITOHY, MO3TOMY
Mcnonb3oBaHWe MeHee KPYyTOro CKMoHa ¢ 6onbwmnM paccTtosHuemM
obnerynT TonkaHue.

Noabem Ha kKpyTOM XONM TpebyeT 6onbLue ycunuin. [insa nogbema no
NOJIOroMy CKNoHy TpebyeTcsi MeHbLUe YCUINUN, HO Gonbluee
paccTosiHue AN JOCTUXKEHUS TOM Xe BbICOTbI.

YMeHbLUeHHasA cuna, co3gaBaemMasi NPsIMbIM NageHUeM.
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Steep Slope Moderate Slope Gentle Slope

Inclined Plane
Parts used

® To push the wheel up to the cabinet, which slope will use least effort?

12
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Inclined Plane Tower
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® At the same time, drop one disc or a coin
from the tower and drop one next to the
tower, which one will reach the ground
first?

® What is the reason?

® Why would we want to reduce the force in

which the object hits the ground?

Note to Teacher:

Use tape to secure
the square sponge
to the tower if it
drops off.
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* A pulley is a chain, rope, or belt wrapped around a wheel. It provides lifting,
lowering and movement

* Try to lift a bucket with your hands, and lift with the pulley, which one is
easier?
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Flag Pole




YacTe 2
m ®narwTok

1. Y3Haem BeLlUn, KOTOpble UCNONb3YHT POJSIMKM B Halwen NoBceAHEBHOMN
XXU3HMU.

2. Co6epem cnarwtok, ucnonb3ysa Thinkertoy Land.

3. U3yunum pasnunyHbie cnocobbl M3rotoBneHusa dnarwToka.

4. Ucnonb3ys BooOpaxeHne U KpeaTUBHOCTb, CO3jaeM CBOMU
COOGCTBEHHbIN YHUKANbHbIA (prarwTok.

5. YKkpawaem cnarwTok ana AeMOHCTpauuu.

N [o)algeype)-1/c 0 1. KapTuHKM chnarwTokoB B pas3HbIX MecTax v Ha
MepOonpUATUAX.

2. BepeBka.
3. bymara un uBeTHble KapaHaaLuW.
4. Knen.

Mpuenederme 1. CnpocuTe geten, rae MOXHO yBuaeTb chnarwtok? B wkone,
BHMAHNA NoNMUEenCcKoM y4yacTke, CMOPTUBHOM MeponpuaTum // v rae ewe.

2. MoxeTe HapucoBaTtb chnar Bawen CTpaHbl?

CTpPOUTENbCTBO 1. MycTb geTn cobepyT Q)narvunox.
2. MycTb OHM HapucyloT cBOW hnar n NPUKPEenaT ero K
BepeBKe, a 3aTeM NpUBSIXKYT ero K chnarwToky.
Moaudmkaums I'Ipu.quvauTe W noctpounte cBOM COOGCTBEHHbIN hnarwToK u
HapucynTe CBOM COGCTBEHHbLIN chnar

Oﬁcy)KAeHVIe' 1. nyCTb AEeTU CNoKT NeCH U mearieHHo NoAHNMYT (bnar
2. I'Ipep,nox(MTe AeTAM pacCKa3aTb O q)narunoxe, KOTOprﬁ OHHU
NMPOEKTUPYHOT U CTPOAT.

Y6opKa: 1.MonpocuTe geten pasodpatb AeTanm 1 NOJIOXKUTb UX
o6GpaTHO B AWMK ANl XpaHEeHUA Unu

2. MNonpocuTte aeTen NOCTaBUTb MOAeESb, KOTOPYH OHMU
caenanu, Ha MecTo ANSA AeMOHCTpaUuu.

1. NMokaxuTe geTam, Kak NpuKnenTb dnar, KOToOpbIX OHU HapucoBanmu.
2. MokaxuTte AeTaAM, Kak npmBA3aTb BepeBKY K dnarwTtoky Thinkertoy
Land.

Ansa yuntenen:
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Lever

. A lever is basically a long stick that you push or pull against a
pivot (fulcrum) to move something.

. A lever lets you move something heavy (lift load with less effort)
or make something go fast

. We use levers in so many of our daily life activities.

. There are 3 types of levers:
1% Class lever Seesaw or scissors
2nd Class Lever Wheel barrow
3 Class Lever Staple remover / tweezers

Load Effort Effort Load

!

A

Fulcrum Fulcrum Fulerum
1st Class lever 2nd Class lever 3rd Class lever

20
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Scissors

Fulcrum

15t Class lever

21
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Weighing Scale

Load Effort

-

Fulcrum

15t Class lever
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Pbruar Bechb:

@ Compare the weight of two items

@ |s the weight of different types of gears the same?

® What is the weight of a spool? How many discs equal to the weight
of a spool?

® Try to weigh and compare the weight of various objects.

@ Build another type of weighing machine.

ﬁiﬂ ‘A-Q_o.'i‘-y -
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Tawea

Wheel Barrow

A

27 Class lever

26
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Peruar nMHLleT

Load Effort

A

Fulcrum
3rd Class lever

Tweezers

You have to use more energy, but load
moves in the same direction as the force you
apply, which is convenient.

29
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Koneco u ocb

Wheel and Axle

® A wheel and axle has 2 parts to it. The wheel, and the axle! The axleis a
rod that goes through and locks to the wheel. It rotates along with the
wheel. This lets the wheel turn.

® A wheel and axle helps to move objects in 2 ways:

1. If we turn the wheel, the axle will also turn. Turning wheel with
longer distance use less force, but the axle will go in much shorter distance
with more force. We can use this to turn something heavy.

2. If we turn the axle, the wheel will spin. The faster the axle is turned,
the faster the wheel spins. That is what cars turn.

@® When we move a heavy object, we need to overcome 2 forces:
1. Friction: Force resisting the motion of the object on the ground.
2. Gravitational force: Force that pulls the object to the ground.
® Wheels on a wagon only touch the ground at one spot at a time, keeping
the rest of the wagon off the ground. This makes less friction

30
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Koneco u ocb KoHTelHepoBO3

Container Truck

31
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Koneco u ocb KoHTelHepoBO3
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Koneco u oceb KoHTeliHepoBso3
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Exploring Gears

e 1. Learn whatis agear
Objectives:
2. Learn how to name the gears by its number of teeth

3. Learn how to name a gear (Driver, Driven, Idler Gear) by
its position in a gear train

4. Learn how to increase, reduce speed, change direction
with gears

5. Learn how to build a gear train and explore with the gear
train

6. Play around with different combinations of gears and
explore the applications to real life

35
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Gear Stand

HeEE e
: |

%\_‘1’ ‘.
1

PIN the Gear
with different

color to the
Gear Stand

GEAR

Rod

Disc
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Yto Takoe mexaHusm

w=- i

1. Insert the blue rod through the wheel

2. Secure the wheel with 2 discs, 1 at the
front and 1 at the back of wheel

3. Insert the green gear to the blue rod

e

Front View

Back View

37
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Yto Takoe mexaHusm

Exploring Gears

What is a Gear?

GEAR is use to transfer the power from the :

DRIVING GEAR (EFFORT)- it can be electric motor, a manual
crank, a wind turbine etc to

DRIVEN GEAR (LOAD)- it can be wheel, fan etc

What Are Gears Used For?

Gears can be used to:

Change speed.

2. Change torque

3. Change direction of motion

4. Transmit torque over a distance.

..-‘

38
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Gears are differentiated by the number of TEETH

What is the number of teeth for each gear:

What is GEAR RATIO:

DRIVER

GEAR RATIO: — GEAR RATIO: DRIVER : DRIVEN
DRIVEN

® Compare the distance covered by the DRIVER gear and the distance
covered by the DRIVEN gear or

®  When DRIVER gear makes 1 turn, How many turns the DRIVEN gear
make?

Draw a line on the GEAR, ask the children to notice/take down the number of
turns.

® How many turns does a GREEN wheel need to make the RED wheel turn once?

® How many turns does a YELLOW wheel need to make the RED wheel turn once?

® How many turns does a BLUE wheel need to make the RED wheel turn once?

39
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GEAR DOWN Slow down the Speed

DRIVER DRIVEN DRIVER

GEAR RATIO: ——
DRIVEN

12

36

®With the DRIVER as green gear 12T and DRIVEN as red gear 36T
®The GEARRATION is 1/3

(green gear makes 3 turns and red gear only makes 1 turn)
®SPEED is 3 times slower
® TORQUE is 3 times more (use less effort to drive heavy load)

GEAR DOWN B REDUCE SPEED
B INCREASE TORQUE

GOING UP HILL

LOAD is high,

use GEAR DOWN to reduce
the speed and increase
torque

40
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GEAR UP Increase the Speed

DRIVEN DRIVER DRIVER

GEARRATIO:
DRIVEN

36
12

3

1

®With the DRIVER as red gear 36T and DRIVEN as green gear 12T
®The GEAR RATION is 3/1

(red gear makes only 1 turn and green gear makes 3 turns)
®SPEED is 3 Times slower
®TORQUE is 3 Times Less

GEAR UP ) INCREASE SPEED
B REDUCE TORQUE

GOING DOWN HILL
LOAD is low,

use GEAR UP to increase
the speed and reduce
torque

41
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3ybuaThI mexaHU3m

Gear Train

I P

1. Construct many little gear models

2. Connect the little gear module using 2
end pins

3. Join as many little gear models to
become a gear train, it can be joined in
different directions
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Gear Train

What is an IDLER GEAR?

When there are more than 2 gears, the gears in between is called an IDLER
GEARS.

What is a Gear Train?

When more than 2 gears are joined together, it forms a gear train.
Gear trains can be use to change the direction of the DRIVEN gear direction
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Change of Direction
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Driven Fan

-— 4 ‘.w“;\
Parts used: ‘

Front View side View
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Driver Gear

e | QP ]

Ask the kids to take note:

® When there is 1 idler gear, if the DRIVER gear turns clockwise, what is
the direction of the FAN? (clockwise or counterclockwise)

® When there are 2 idler gears, if the DRIVER gear turn clockwise, what
is the direction of the FAN? (clockwise or counterclockwise)

® What number of idler gears should be in the gear train make the FAN
turn in the same direction as DRIVER gear?

® What number of idler gears should be in the gear train make the FAN
turn in the opposite direction as DRIVER gear?
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Build different DRIVEN
fans with 12T, 24T, 36T
Gear

‘@

i
iy

18T Fan 24T Fan 36T Fan

C———

&
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Driver Gear

Ask the kids to take note:

® Attach the different fans to the
gear train

® Notice the speed of fan when
driver gear turns 3 round, how
many round does the Fan turns:
for 12T Fan- _____
for18TFan- _____
for 24T Fan-
for 36 TFan- ____

® Notice also the direction of the
FAN, is it moved in the same
direction as the DRIVER Gear?

® How to make the FAN turn in the
same direction or opposite
direction as the DRIVER gear?




Yacs 3
3y6uaTIv Chena 1 .
MeXaHU3M MeHa HanpaesieHus

Ask the kids to modify and take note:

® Play around with different sized
gears in the gear train

® Play around with different sized
fans

® Play around with different
combination of gear train and fan
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2 Speed Fan
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LOW GEAR

HIGH GEAR
DRIVEN Shaft

FAN connect to

‘ Driven Shaft
INPUT Effort

(Motor) Move the DRIVEN Shaft to

select the GEAR Down or UP

DRIVEN Shaft/Gear position
Giii iEWN ﬁ
DRIVING Shatt
Low Speed High Speed

~
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Mopenb COnNHeYHOU CUCTEMbI

1. Y3HaeTe, yTo 3emnsa Bpawaetcsa Bokpyr ConHua v B
TO XXe BpeMs BpaljaeTcsi cama no cebe. JlyHa Takxke
BpallaeTcs BOKpyr 3emMnu u ogHOBpEeMEHHO BpallaeTcs

cama no cebe.

2. Ucnonb3yem Thinkertoy Land ana cosnaHua moaenu
COJIHEYHON CUCTEMBI.

52




YacTs 3 Thinkentoy,
land
CUCTEeMbI TTapk passneyeHui

IEEeee®




Yact 3
Moaenb conHeyHoOU CUCTeMbI

Insert the Red Gear l’
to the level until it
fits in the Blue gear

Place in any hole except for
the center hole of the wheel
to the pin in the blue gear
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Mopenb conHeuyHoU K
CUCTEeMbI apycenb

Spinning Wheel

— 1. Make a spinning wheel from the Sun and planet gear
Objective: model.

2. Learn to know how the Sun and planet gear model in apply
in our daily life.
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The teeth of blue
gear fits in the teeth o v
of red gear .
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Place in any hole except the
center hole of the wheel to
the pin in the blue gear
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Amusement Park

Merry-Go-Round

L (m— Ferris Wheel

o

Spinning
== \Wheel
Use of gear train to turn 3 models at the same time:
1.Ferris Wheel
2.Merry-Go-Round
“Motor” 3.Spinning Wheel
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Truck Crane
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Dump Truck

<
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Dump Truck
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Truck Crane & Dump Truck

40’ Container

20 Footer Truck 40 Footer Truck
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Koneco o6o3peHus

Koneco o6o3peHus

1. Y3HaeM, 4To CrnoXHble MeXaHU3Mbl, TaKue Kak Koneco o603peHus,
MCNONb3YIT NPOCTON MEeXaHU3M — KOJ1IeCO U OCb.

2. Bknovas 3yb64aTbii MeXaHU3M B Korneco 0603peHuns, Koneco
OypeT BpalaTbCA, Koraa Mbl NOBOpayYyMBaeM ManeHbKyr py4ky!
(MepeHecTn ycnnue noBopoTa Py4Ku Ha NOBOPOT Koreca)

3. Ucnonb3ysa Thinkertoy Land, nocTpoum ruraHTcKkoe Korneco
0603peHnsa ¢ Kopobkon nepenay n 6e3 Hee.

4. Acnonb3ysa BooOGpaxeHue U KpeaTMBHOCTb YIy4lUMM KONeco
0603peHus.

5. Ykpacum koneco o603peHus onsa AeMOHCTpaLmn.
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HEEe
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Side View

71
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Insert the rods across
the upper blue wheel

Front View
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Gear Driven Ferris Wheel
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DRIVEN Gear

Idle Gear 2

Idle Gear 1

DRIVING Gear

Idle Gear 1
Idle Gear 3

s
& o=
wecer: B © [EISI

Driven Gear - . ---
.
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DRIVEN Gear == ‘
Idler Gear 3

Idler Gear 2 wmmp

e #€
Idler Gear 1\ Q

————

DRIVING Gear m—

Idler Gear 3

The gear is PIN to a Spool
using a rod and disc.

PIN allow the GEAR to rotate
freely, but the axle is not
moving.

F ‘ j Idler Gear 1 PIN the GEAR

'. Idler Gear 2

d

~_GEAR

Spool Rod (Axle)

5 Disc
Rod (Axle)  Disc
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Rod (Axle)

-

Lock

Wheel

Rod (Axle)

Thinkelrﬁpdy

Gear is LOCKED to a wheel
using a lock, rod and disc.
LOCK force the rod (axle) to
rotate with the GEAR. Thus
movement can be transmitted
from GEAR to the axle

GEAR

Disc
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m 1. LOCK the DRIVEN GEAR (red gear) to the
wheel on top of the body.
2. PIN the 3 idle gears to the spool on the
structure
3. LOCK the DRIVING GEAR (yellow gear) to
the wheel on the bottom of the

structure.
4. Insert a handle to the DRIVING GEAR.

6. Join the axle of DRIVEN gear to the center spool of the big
wheel. Pin the wheel to the spool on the opposite site
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The Great Escape
r

Objective: 1. Let the kids explore with inclined plane s, wheel and axle.
2. Explore the basic condition to allow the girl to slide from
one side to another

3. Explore the basic condition to make the girl slide safely
without falling down along the way.
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® What is the starting height that
allows the girl to slide (escape) to
the other side?
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Run Away

1. Let the kids explore with inclined planes , wheel and axle.

2. Explore the basic condition to allow the car to slide from
the top.

3. Explore the basic condition to make the car slide safely
without falling down along the way.
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Skyscraper

Burj Khalifa -
Highest Building in the world

® Can you use only 10 spools and 11 blue rods to build a highest
building that can stand alone
® Use any combination of spool and rod to create a skyscraper.
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Catapult

® Design a catapult
® Experiment with the catapult - What is the force needed to
reach the furthest distance?
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Part List
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Part List

Gear 24T°

Gear 36T°
@ Rectangle Flexible @
Red Connector

Rectangle Connector
Yellow

° Wheel




TTpunoxeHue

3anucu 06 0byyeHuu

Thinkertoy Land nporpecc oby4eHus

Name:

Class: Date:

Remarks

A INTELLECT (Ability To)
1|Count

2|Compare and Differentiate

3|Rectify

4|Design

B CREATIVITY (Ability To)
1|Experiment/Make Discoveries
2|Develop Idea/Solution
3|Explore Possibilities
4
5

Build Innovatively
Build Creatively

C MOTOR-SKILL (Ability To)
1|Fine Arm & Finger Movement
2|Hand-eye Coordination

D

NTER_PERSONALITY (Ability To)
1|Interact with Others

2|Share Ideas

3|Negotiate and Compromise

4

5

Work in a Team
Lead Others

E INTRA_PERSONALITY (Ability To)
1|Carry Out Task Independently
2|Concentrate on the Task
3|Pay Attention to Details
4|Follow Instructions

5|Present Verbally

Note: Mark the persformance of student on the scale of 1-10 with 5 as average
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