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CorHM no NyHKTUPY M BbIPEXM Ha Crmbe TpeyronbHMK
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B 3TOM 3agaHuM Mbl 3HAKOMUMCS Ha MPAKTUKE C 3epKasbHOM CUMMETpUEN.
MOMMMO 33aaHWI C HOXHULAMK Bbl MOXETE NMPEeANOXUTb YYeHWKAM Urpbl C
HaCTOALWMM 3epKaioM. IKCNEPUMEHTbI C HOXHULLAMWU U 3epKanaMu NoMoratot
LETAM YBUAETb OCM CUMMETPUU Y PasHbiX GuUryp.
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NMPU PABOTE C HOXXHULLAMU COBNIIOAANTE NPABUJIA TEXHUKU BE3OMACHOCTU! 4



Y10 monyunTCs, e CIoXuTb N0 BEPTUKany,

BbIp€3aTb MO IMHUM U PA3BEPHYTbH?
[locTaBb HOMEP MNOoA, KaX[on CXemMow

Kakue OKOLWKK He MOru
I'IOﬂy‘-IMTbCSI ec/In Bblpe3aTb TPeyrofbHUK?
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NPU PABOTE C HO)KHMIJ.AMM COBJIOOAWTE NMPABUIA TEXHUKWU BE3OMACHOCTMU!
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CorHu 1 npobeit AblpKy AblpOKONOM

==
B 3TOM 33agaHuu Mbl npepnaraeM ucaiefoBaTb CUMMETPUIO U YMHOXEHUE
npyv NOMOLWM AblpoKona. EcinM Mbl C1OXKMM AMCTOYEK Monofam M npobbem
[B€ [OblpOYKM NPU MOMOLWM AbIPOKONA, Mbl MOMYYMM YeTblpe AOblpKu,
pacrnofioKeHHblIE CUMMETPUYHO OTHOCUTENIBHO NIMHUM Crmnba. A Kak CNOXWTb
NUCToYek, YTobbl MONY4YMTb BOCEMb AbIpOK? MOXEM NI Mbl NONYYUTb NATb
WM cemb Oblpok? * :

¥9hodI9T 081I3hNLION
90H1ohaH dLMhAOL WOERdQO WMdEL M eLOUL 9guld eH owsdu mdhodiar AHMgorou a1Mgodu OHXOW
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Kakue OblpKu Noay4ymMnucb, KOraa NUCTOK pa3BepHYIn?
Kakune KapTUHKM TOYHO HEe MOIKU NOAy4YnTbCa?
[locTaBb HOMEp MNopg, Kaxgon CxemMomn
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CorHu no NyHKTUPY M BbIPEXM,
KakK MOKa3aHO Ha cxeMax

}

_——

B 310M 3apaHumn Mbl NnpofonkaeM uccnenoBatb CMMMeTpuio. Ha 3ToT pas Mbl
Bbip€3aeM [BE WU TPU ObIPOYKM HA crube nucTa U CMOTPUM, KakMe OKOLLIKM
nony4alTCs, €Cn Bbipe3aTb pasHble TpeyronbHWKW. bymeT xopouwo, ecnu
BallM AETW YBUASAT B 3TUX KapTUHKAX CHEroBMKa, EN0YKy, AeBOUKY, KOH(ETKY
M MNOTOM CMOMyT CaMM BbIpE3aTb MOXOXME KapPTUHKU. CUMMETpUYHbIE
OPHaMeHTbl MOXHO MCMoJb30BaTb MPU CO3[4aHMM OTKPbITOK, paMoOK ANns
doTtorpaduit m T.0.

neu PABOTE C HOXXHULLAMU COBNTIOOAWTE NMPABUIA TEXHUKU BE3ONACHOCTH! 8



Kakue OKOLLIKM MOTYT MOony4ymTbCs, eCn Ha crube
Bblpe3aTb Tak, Kak MOKa3aHo Ha cxeMax?
Kakue u3 3TMX OKOLLIEK HE MOryT MONYYUTbCS?
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Mbl MOYKEM CIIOKMTb NUCT Bymarn 3 pasa.
Bbipe3aeM MacCKu

= i
Jtan 1: pot

e

— e >

| K
Ng

dtan 2: rnasa

Macka Bbipe3aeTcs B HECKONbKO 3Tanos.

1) JlucT cknaabisaem nononam u Bblpe3aeM Ha crube pot.
2) MonoBMHKM NNUCTA CKNAAbIBAEM nononaMm eweé pa3 u Ha
HOBOM Crube Bblpe3aeM rnasa.

==

Mcnonb3ys pasHble reoMeTpuy4eckune hOpMbI, Mbl MOXEM MpuAaTb MackaM
pa3Hble BbIPaXEHWs: rpyCTb, PafoCTb, yAMBNEHMUE, THEB U T.A4.

PacckakuTe LEeTM, 4To B npupone CMMMETPUA BCTpPEYaAeTCs 4acto: mua
NHOEA, MOP/bI XXMBOTHbIX CUMMETPUUHBI.

NPU PABOTE C HOXXHULAMHU COBNIOLANTE NPABUJIA TEXHUKH BE30MACHOCTWU! 10



Kakue Macku MOryT NONYy4YnUTbCA, €eCNnU CNOXUTb
M pa3pe3aTb TakK, KaK NMOKa3aHo Ha cxemax?
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NPU PABOTE C HOXXHULLAMU COBTIOAANTE NPABUNA TEXHUKU BE3OMNACHOCTM!



A Tbl 3Haellb, HeAaBHO MaTeMaTuK JpuK [lemMenH
N0Ka3an; MOXHO Bbipe3aTb Nt060e OKOLIKO
B ncTe ByMarn OfHUM MpsAMbIM pa3pe3om? *
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Bbipe3aTb HECKONbKO AbIPOK B0 OAHY AbIPKY CIOXHOW (OPMbI OAHWM
NPSIMbIM Pa3pe3oM He TaK YX npocTo. [1ns Toro, 4ToObl MOHATh, FAE OKAXKETCH
AblpKa, HYXKHO BCE BPEMSI MOMHWUTb O TOM, Fe PaCMoNOXKEeH LEHTP ncTa v
roe NpoXoAsT OCWM CMMMETPUM (Crnbbl). MHOrME AETH, XKenas Bbipe3aTb AblIpKY
B LlEHTpe, MyTalTCsl M BbIPE3alOT HECKONbKO ApIpOK Mo KpasM. [laite uM
BO3MOXXHOCTb MO3KCMEPUMEHTUPOBATbL U HANTU peLIeHUe CaMOCTOSATENbHO.

* NogpobHee 06 3TOM MOXHO MOYUTATb 34€Ch: http://www.etudes.ru/ru/etudes/fold-cut-problem/
https://en.wikipedia.org/wiki/Fold-and-cut_theorem
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JINCTOK CnoXunu v coenanu oguMH NpsiMon paspes.

N

Bnuwun HOMep Ang KaXXAon CXeMbl
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Kakue OblpKM HE MOrAu NOJyYnTbCS?
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Corun nuctok u caoenaii npopesu.
3ateM caenat CTYNEHbKY

Takon crub
Ha3blBaeTcy
«ropa»

Takow cru6
=] |HasbiBaetcs
«[00NUHa»

Hapucyit cxembl 3tmx burypok

MPU PABOTE C HOXXHULLAMM COBNIOAANTE NPABUNIA TEXHUKM BE3OMACHOCTMU!
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Bnuwmn HOMep CXeMbl AN Kaxaon Qurypku
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Hapucyit cxembl
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Bnuiwim HoMep cxeMmbl ang Kaxaon GUrypku
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MPU PABOTE C HOXXKHULLAMU COBJTIIOAANTE NPABUA TEXHUKU BE3ONACHOCTM!
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Brnnwmn HoMep cxeMbl

/Q

y ONA KaXA0WN PUrypku
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NPU PABOTE C HOXXHULLAMU COBJIIOAAWTE NPABUJIA TEXHUKU BE3OMACHOCTU!
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Bnuwun HoMmep cxembl
ONA KaXO0U PUrypku
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BruiwmM HOMep cxeMbl Ans Kaxaon GUrypku

PPPPP BOTE C HOXHMWLAMM COBNIOAAITE NPABUIA TEXHUKM BE30MACHOCTM! 22



Boipexun n cnoxum gurypy Tak, 4tobbl nonyymncs \é
CTON, YeTbipe TabypeTku, TOPT CO CBEYKAMMU o4
M ABa CTaKaHa
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23 NPU PABOTE C HOXXHULLAMW COBNIIOOAWTE NPABUJIA TEXHUKU BE3ONACHOCTM!



g’»v
Boipexxn Gurypkm >XMBOTHbIX, COTHMU MO JIMHUSM \/
M MOCTAaBb MX HA HOIU
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Brnwu HOMEP CXEMbl ONA KaXKO0M CHEXWUHKMU

. * - ,

e TAE NS A PN
EENEEIR 1 = ! ' !

K Il ML H
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Bnnwwu HOMEpP CXeMbl Ongd KaXKA0M CHEXWUHKMU
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NPU PABOTE C HOXXHULLAMU COBIIOAANTE NPABUNA TEXHUKU BE3OMACHOCTM! 28



Bnvwun HoMep cxeMbl O/ KaXKAOU CHEXMHKM
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NMPU PABOTE C HOXXHULLAMW COBNTIIOAAWTE NPABUJTIA TEXHUKU BE3OMACHOCTH!



BnuwM HOMep CXeMbl AN KaKA0M CHEXMHKM
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NPU PABOTE C HOXXHUL,AMM COBJIIOAAMUTE NPABUIA TEXHUKU BE3OMACHOCTMU!
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21 NMPU PABOTE C HOXXHULAMU COBJTIOAAWTE NMPABUJIA TEXHUKU BE3OMACHOCTH!



Cnoxu 6ymary u Bblpexu
TaK, KaK MOKa3aHO Ha CXeMe

4
A
I

Kakoin xoposog nonyumnca? OTMeTb

1)

3)

@ : @
NPU PABOTE C HOXXHULLAMM COBJIIOAAMATE NPABUJIA TEXHUKU BE3OMACHOCTMU! 32



OTMeTb KpacHbIM Te XOpOBOAbl, KOTOPbIE
MOXHO Bblpe3aTb TaKMM CNOCOOOM, U CMHUM
Te, KOTOpble Bblpe3aTb HEBO3MOXHO

1)

3)

33 NMPU PABOTE C HOXXHULLAMU COBNIOAANTE MPABUJIA TEXHUKU BE3OMACHOCTM!
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ropuM3oHTanbHas BepTUKa/NbHaA
CUMMeTpUS CUMMeTpUs

Hanou v Hapucyn Ha KapTouykax
OCb FOPM30HTAJIbHOM CUMMETPUU
CMHUM LBETOM, 3 OCb BEPTMKAJIbHOW
CUMMETPUU — KPACHbIM LBETOM

/\

NPU PABOTE C HOXXHULLAMMU COBJIIOAAUTE MPABUJIA TEXHUKU BE3OMACHOCTMU!




flopucyt n packpacb KapTMHKK Tak,
4TOOblI OHM CTaNU CUMMETPUUYHbBIMMU

35

NPU PABOTE C HOXXHWULLAMU COBJTIIOAAUTE NPABUNA TEXHUKMU BE3ONMACHOCTM!



[lopucy KapTUHKK TaK, YTOBbl OHWU CTanu
CUMMETPUYHBIMU OTHOCUTENBHO YKa3aHHbIX OCEX

NPU PABOTE C HOXXHULLAMU COBJIIOAANTE NPABUJTA TEXHUKU BE3OMACHOCTH!
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Hapucyn Bce oc cummeTpum ans Kaxmon us ouryp -

\_/

NROTDAT

AN

O
-

Tpuaymait u Hapucyit com Gurype
'C yKa3aHHbIMM OCSIMM CUMMETPUK
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Bbipexkn ogHUM pa3pe3oM: TpeyrobHMK
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Bbipexku ogHUM pa3pe3oM: 3BE3[04Ka

NPU PABOTE C HOXXHULAMU COBJIOAAWTE NPABUJIA TEXHUKU BE3OMACHOCTM! 38




Bbipexxn ogHMM paspesoM: bykea [l

IEEERE 4 1) HapwucoBatb byksy [l
T [F-77% cornacHo cxeMe.
N ' 2) ChoxuTb McT nononam.

.

L N AN 3, 4, 5) CorHyTb N0 NyHKTUPY
P el (BuccekTpuce) Tak,
TR N i 4TOObI BblAENEHHHbIE
139 1 e | ] Yy4YaCTKM COBManu.
, St ot 6) OTpe3aTb M pacnpaBuTh.
- \\ -
J NN

bonee noapobHy0 MHCTPYKLMIO Bbl MOXETE HaMTU Ha KaHane XKenun Kau
https. youtube.com/eHskau74

®
NPU PABOTE C HOXXHULLAMU COBNIIOAAMUTE NMPABUNA TEXHUKU BE3ONACHOCTU!




Y HaCTOAWMX CHEXMHOK yron Mexay nyyamu 60 rpasycos.

- CHeXUHKMU

Ecnm Bbl xoTuTe Bbip€3aTb U3 6YMaFM CBOMU CMMMETPUYHbIE CHEXMHKU, NOXOXMNE Ha

HacTosLMe, BaM HaZo. HayuMTbcs crbatb auct 6ymarn noa yrnom 60 rpaaycos.

Bbl MoxeTe B3aTb yronbHuk 30-60-90 rpasycoB van TpaHCNopTUp.
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Bonee noapobHY MHCTPYKLMIO Bbl MOXeTe HaWTu Ha KaHane XeHu Kau,

https //www.youtube.com/ieHskau/4
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NPU PABOTE C HOXXHULLAMU COBNIOOAMTE NMPABUNA TEXHUKU BE3OMACHOCTMU!
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3pecb Mbl NPUBOAMM [OBO/MIbHO MHOrO WABMOHOB C Pa3sHbIMU CHEXMHKaMM.
Bbl MOXeTe npuayMaTb CBOM CHOXKETbl U CAENATb CHEXMHKU HE TONbKO C EN104YKaMM
M LOMMKAMK, HO U C KOLIKaMM, cobakamu 1 Nto6bIMKU NErKO y3HABAEMbIMU KOHTY-
pamu. :

® &
41 NPU PABOTE C HOXXHULLAMU COBNIOAAMTE MPABUIA TEXHUKU BE3OMACHOCTMU!



Bbonbwe WabnoHOB CO CHEXMHKAMM MOXHO CKayaTb Ha cauTe

https .//mousemath.ru/our-projects/free-downloads
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BNIIOAANTE NPABUJIA TEXHUKMU BE3OMACHOCTMU!
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53 . NPU PABOTE C HOXXHULLAMM COBIIOOAWUTE NPABUIA TEXHUKU BE3OMACHOCTH!
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NPU PABOTE C HOXHULAMMU COBNIIOOANTE NPABUNA TEXHUKMN BE3ONACHOCTMU!
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®PAKTAJIbl - 310 durypsl, Kaxaas 4acTb KOTOpbIX NogobHa Bcew urype B
uenom. B npupoge cywectsyeT AOBOMbHO MHOMo0 NpuMepoB ¢pakTtanos. Hanpu-
Mep, IMCT NAaNOPOTHUKA COCTOUT U3 MHOXECTBA MaNIeHbKMUX IMCTOYKOB, KaXAbIA U3
KOTOPbIX MOXOX Ha BECb JIUCT B LENIOM.

TpeyronbHuk CepnunHCKOro

1) OtmeTb 2) Hapucyn  3) Ot™eTb 4) 3akpacb 5) MNosTopu

cepeauHbl M 3aKpachb cepeauHbl HOBblE elé u ewe
CTOpOH TPEYronbHUK  CTOPOH MasieHbKue
B CepeauHe  TPEeYyroNbHUKOB TPEYrosbHMKM
B LEHTpe

MOXHO HapucoBaTb QpaKTan-TpeyronbHUK (TpeyronbHuK CepnuHCKOro).

1) PucyeM TpeyronbHuK.

2) OTMeuyaeM cepeamHbl BCeX ero CTOPOH M coeauHsieM ux oTpeskamu. [lonyyaetcs B
LeHTpe 601bWOro TpeyronbHUKa — eweé OAMH, MOMEHbLLE, B LEHTpE.

3) lMepeBEpHYTbIM TPEYroNbHUK B LEHTPE 3aKpalIMBAEM, @ TPU MANeHbKUX TPEYroabHU-
Ka Mo yrnam cHoBa genuM. B cepeamHe Kaxpgoi CTOPOHbI CTaBUM TOYKY, U pUCyeM
3 HOBbIX TPEYronbHUKaA.

4) CpenHue (nepeBEpHyTble) TPeYronbHUKM 3aKpallMBAeM HOBbIM LIBETOM, a B 6enbix
TPeyronbHUYKax UWeM cepeanHbl CTOPOH.

5) Tak Mbl MOXeM npoponxatb ... 40 6eckoHeyHocTn! U kaxpabii pa3 Mbl byaeM pge-
NUTb CTOPOHY TPeyrobHUKA Nononam.

59 MPU PABOTE C HOXHWULAMM COBNIOAANTE NPABUIA TEXHUKM BE3OMACHOCTH!
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Pucyem tpeyronbHmk CeprnnvHCKOro

NPU PABOTE C HOXXHULLAMMW COBJIIOOANTE NMPABUJIA TEXHUKU BE3OMACHOCTM!

60



(PpakTan-cHeXMHKa M3 KBaapaTa
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1) Pucyem kBappart, AenuM KaxAaylo CTOPOHY Ha 3 4yacTu.

2) CTupaeM CpefHo 4acTb.

3) B cepeanHe ctopoHbl gobasnsem 6yksy [1 cHapyxw.

4) Kaxpayto CTOPOHY A€NUM Ha 3 4YacTu M CepeamHKy cTupaeM. [1oBTopaeM elwé u euwé.
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(MDpakTan-CHeXMHKA U3 TPEYrosibHUKa

/\ 2
v 7
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1) Pucyem TpeyronbHuK v AenuM Kaxayl M3 ero CTOpoH Ha 3 4acTu.

2) CpefHio 4acTb CTUPAEM U 3aMeHsieM Ha ropky c yrnoM 60 rpaaycos. -

3) Tenepb nenuM Bce OTPe3KM HA 3 4aCTW, BCE CpPeAHME YacTu CTUPAEM M 3aMeHseM
Ha ropKu.

_________________________________________________________________________
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(DpakTan-cryneHbka

Mpakran co cTyneHbKaMu Bbipe3aeTcs cieayruwmM obpasom.

1) CknapgbiBaeM nucToyek nononam, AenuMm crub Ha Tpu 4acTy,

2) B OoTMeuyeHHbIX TOYKax AenaemM paspe3 nepneHAuKYnsipHO cruby Ao cepeamHbl
rny6uHbI.

3) Bbirnbaem cTyneHbKy BHYTpb Cruba, Ha Kaxaom crube «ropa» OTMEYaeM no
2 TOYKM M AenaeM Hagpesbl — yXXe Ha YeTBepTb MMyOuHbl, NepneHanKynsapHO Cruby.

4) MNoBTOpSieM NO aHaNOruMu, NOKa 3TO BO3MOXHO.

MpakTan-énoyka

|
P J}J
SXE
-
0

MpakTan-énouka Bbipe3aeTcs No aHaNOrMM CO CTyMeHbKaMM.

1) CknappiBaeM nucToyek nomnonam, AenmMm crmb Ha AaBe 4acTu,

2) B OoTMeuyeHHbIX TOYKax AenaemM pas3pe3 nepneHaMKynsipHo cruby Ao .cepeamHbl
rny6uHbl.

3) Boirnbaem cryneHbKy BHYTpb Crnba, Ha Kaxaom crube «ropa» oTMevaeM cepeau-
HY W AenaeM Hagpesbl — Y)Xe Ha YeTBepTb rMybuHbl, NepneHanKyNsspHO Cruby.

4) MNoBTOpsieM MO aHaNOrUM.
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OtBeThl

cp. 5 A7, b6, B3, 12, 19, E12, X1, U8, K4; He MoryT nonyuutbest 5, 10, 11
crp. 7 A15, 612, B13, 2, A3, E10, X5, U1, K11, N16;
He MoryT nonyuutbcsa 7, 8, 9, 14
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[lpegucnoBue

MHOrue cyuTaloT, YTO MaTeMaTMKa — 3TO TO/bKO npuUMepbl U TEKCTOBbLIE 3a4au4n.

MpennaraeM BaweMmy BHUMaHUIO TeTPafb C 33[4a4aMM Ha CTblKE MaTeMaTuKM, KOH-
CTPYMpOBaHus, opurammn u pykoaenus. Beab faxke AN YY4EHMKOB HayaslbHOM LUKOSb
MOXHO MpUAyMaTb MHOTO NPaKTUYECKUX U MHTEPECHbIX 3aA4a4 Mo reoMeTpUm.

Bam noHanobatca yoobHble HOXHMLbI, AbIPOKON, MHENKA M KapaHaalw. Pewatb no-
A06Hble 3a4aum nyywe Ha NpakTUKe, Bbipe3as BCe 3aAaHus M3 Bymaru. A Korga Hako-
nUTE HEKOTOPbIK OMbIT, MOXHO NOnNpoboBaTh pewaTtb NoaobHble 3a4ayun B yMe.

3afaHns C Bblpe3aHMEM OKOLIEK HY)XHOM (OpMbl MOMOralT pa3BuBaThb MPOCTPaH-
CTBEHHOE MbILIEHNE U NOTUKY, YMEHME MOHUMATb CXEMbI, @ 330[HO Pa3BMUBAIOT M NIOB-
KOCTb pYK.

Ha nepBbix nopax OeTSM MOXET MOHAafobMTbCS MOMOLWb C TeM, yTobbl akKypaT-
HO CNOXMTb JIMCTOMKM M CKOMMPOBATb CO CXEMbI NIMHMM pa3pesa. Mbl HageeMmcs, YTo
B3pOC/ble NOAAEpXaT AeTel C NepBbiMM 334ayaMu, NoabepyT yAOoOHbIE HOXHULbI M
ByMmary ¢ KpynHbIMU KIeTKaMu, KOTOPYH ya06HO pesaTb.

3afaHua B TETPaAM BbICTPOEHbI OT NMPOCTOrO K C/IOXHOMY, U Jly4ylle BbINOMHATb UX
nocnenosaTeNibHO, OAHY 3a APYroi. 3aTo B WTOre Bbl M BalM AETU HAyYUTECh NpM-
AyMbiBaTb TaKMe >Xe WMHTepecHble 3a4auu, AenaTb KPacuBble OTKPbITKM, OCMbICTIEHHO
Bblp€3aTb CUMMETPUYHbIE KapTUHKMU, HEOObIYHbIE CHEXMHKM M XOPOBOAblI U MO CBOMM
CXeMaM U OpHaMEeHTaM.

3afaHnsa Ha CUMMETPUIO TUMA «AOPUCYM NO KNETKAM BTOPYH 4YacTb KapTUHKM» ya-
CTO BbI3bIBAOT Y AOLWKONbHUKOB TPYAHOCTU. M 3TO HE ClyyaiHO — MAes CUMMETPUK He
TaK MpoCTa, Kak KaxeTcs. YTobbl yBepeHHO pa3obpaTtbCsl B 3TOM TEME, HYXXHa MpakTu-
Ka. MOXHO pucoBaTb OCM CMMMETPUM Y HAPUCOBAHHBIX GUIyp, HO Kyda BaXHee B3fTb
HOXHMLbI M Y3HaTb BCE OTBETbI HA JIMYHOM OMbITE: HE MbITATbCA YrafgaTh, @ NPo6OBaTh
“ NPOBEPATH, KAKME UMEHHO OKOLLKM MOFYT MONYYUTLCS, ECIM Mbl Bbipe3aeM Ha crube
NUCTA TPEYrONbHMUK.

Ina Bbipe3aHUs MHOroCoMHbIX GUryp ynobHo 6paTb TOHKyK OGyMmary, Hanpumep,
TOHKME WU MpOYHbIE KBaApaTHble AUCTbl BymMarn ans opuramu. N8 CHEXMHKM Nydlle
CNOXUTb incT bymarn B 12 cnoés. Ho npopesatb cpasy 12 cnoés 6ymaru CNOXHO, Mo-
3TOMY Mbl NMOBTOPAEM OAMHAKOBbIE Y30pPbl CMIPaBa M CNEBA U PEXEM TONbKO 6 CI0EB
O4HOBpPEMEHHO. ’

Mbl HageeMmcs, YTO Nocne Hawux 3adaHui BaM BGyayT no niedy nwobble 3agayv Ha
cummeTpuio! MHTepecHbix BaM 3aaay, Apy3bs!

@ ®
3 NPU PABOTE C HOXXHULLAMU COBNIIOOAMATE NPABUJIA TEXHUKU BE3OMACHOCTMU!



