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MpeacrasneHo TryEngineering - www.tryengineering.org
LllenkHuTe 3a€Cb, UTO6blI OCTAaBUTbOT3bIBbl U NMPEeAJIOKEHUA NO 3TOMY
3aHATUIO.

Heap 3aHaATHA
HpOCTBIe MallIUHBbI. UX NPUHLIMIIBI 1 UCTIOJIb3OBAHUE.

Kparkuii 0030p 3aHsATHSH
Vyammuecs u3y4aroT 6a30Bble MPHHLMITBI MPOCTHIX MALIMH M 3HAKOMSTCS ¢ UX MOBCEJHEBHBIM HCIIOIb30BaHHEM.

+ TIlpocTeie MalIMHBI ABISIOTCA "MPOCTHIMU", TOTOMY YTO OOJBIIMHCTBO U3 HUX UMEET OJIHY JIBHXKYIILYIOCS
YacTb.

+ MawmmHbl He YMEHBIIAIOT 7151 Hac 00beM paboThl, HO JIeNIaloT ee Jierde.

+ "PabGora" cnenana Torna, Korjga 4To-To nepeBUHYTO.

+ "PaGora" —»3T0 mpou3BeieHe CUITbI U PACCTOSIHUS.

Bo3pacTHblEe TPAaHUIBI
8-11 - OAHAaKO, 3aHATUC MOXKET OBITh aalTUpOBaHO IJId CTApLIMX yUalllUuXCH.

Heamn

+ I/IzyquHe Ppa3IMYHbIX TUIIOB MPOCTBHIX MAIIWH.
4+ Ilonumanue MNPOCThIX MAIIWH KaK 4aCTH HOBCCI[HCBHOﬁ JKHU3HH.

+ Coznmanue MpocToi MalIWHBI.

PesyabTarsl, oxugaemMbple OT YyYaUXCH
B pesynbTaTte paboThl Bce ydaluecs JOKHBI pa3BUTh CBOE MOHMMAaHUE

+ CBOIICTB MpPeIMETOB U BEIIECTB
+ TONOXKEHUS U IBWKECHHUS MPEIMETOR

o Ilonmoxxenue u IBHKEHUE NMpeaAMETOB MOKET OBITh M3MEHEHO TOJIKAHWUEM WIIHM TATOM. Benmnunna
W3MEHEHMH 3aBUCHUT OT CHUJIbI TOJIKAHUS WUJIU TATH.

IIpocTthie Mamuubl. BBenenue

[IpocTeie MaIMHBL ABIISIOTCS "MPOCTBIMHU', TOTOMY YTO OOJIBIIMHCTBO M3 HUX UMEET OAHY JABIIKYILYIOCS YacTb.
Ecnu cnouTh npocTbie MalllMHBI BMECTE, MOJTYUYUTCS CI0KHAS MallMHA, KaK HarpuMep, ra30HOKOCHJIKA,
aBTOMOOWJIb WJIM Jla>ke MalllMHKa 71 yAaieHus Bojoc u3 Hoca! [lomHMTe, UTO MalinHa — 3To J1r060€e yCTPOHCTBO,
KoTopoe objierdaeT paboty. B Hayke mop "paboToii” moHumaeTcs puBeJeHNe Yero-H1uoy b B IBUKeHHe. BaxkHo
3HaTh, YTO WUCTIOJB3Ys MPOCThIE MAIIMHbI, BBl HA CAMOM JIeJie BBITIONHAETE Ty e caMylo paboTy — OHa TOJIBKO
kaxxercs Jierde. [Ipoctas MamrHa cokpalaeT ycuinus, HeoOX0AUMbIe [Tl EPeABMKEHHUS Yero-11u0o, HO BbI B
3TOM cilyyae nepemMelaere npeaMeT Ha Oolibliee pacCTOSHUE, BBIMOHSIS TOT ke 00beM pabotel. [TomHuTe, uTO
MCTIONb30BaHKE MPOCTHIX MALIHMH — 5TO BCETO JIMLIb BOMPOC KOMIPOMHKCCa B UCTIONBb30BAaHUH SHEPTHH.
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IMIpocTteie Mamuubl. BBegenune (mpogonkenue)

Yro Takoe " padoTa’ B HAYYHOM NMOHUMAHHH?

Jlns paboThI MPOCTHIX MaIMH TpeOyeTcs uesioBeueckas sHeprus. "Pabora” umeer ocoboe 3HaUeHNE B HAyKe.
"Pabora" cnenana torna, Korja 4yTo-To nepeAprHyTo. HanpuMep, Tonkas cTeHy, Bbl Ha caMOM Jielie He
BBIMOJIHSIETE PaboTY, TaK KaK Bbl HE MOXKeTe ee nepeABUHyTh. PaboTa coctouT u3 AByX 4acteit. OnHa —3To0 cuna
(TonkaHue WM Tsra), HeoOXoAMMas AJIs BBINOJIHEHHs padoThl. JIpyras — paccTosiHUe, HAa KOTOPOM K MpeIMETY
npukiaapiBaeTcs cuna. @opmyna paboTsl:

PaGora = cuna x paccrosHue

Cuna - 370 TAra WM TOJKaHUe MpeaMeTa, pe3yIbTaTOM KOTOPOH CTAHOBUTCS IBWKEHHE npeamMeTa. PaccrosHue —
3TO MPOCTPAHCTBO, KOTOPOE MPOXOAUT NpeameT. Takum oOpazoM, paboTa —3TO NPUIIOKEHHAs CUJIA, yMHOXKEHHAs
Ha MPONUJIEHHOE pacCTOsIHUE.

KOFI[a MbI TOBOPUM, UTO MalllMHa o0Jieryaet HaM pa60Ty, MbI UMEEM B BU1Y, UTO OHaA Tpe6yeT MCHbIIC yCI/IJ'[I/Iﬁ
JJIs1 BBITIOJTHEHHS TOI'O K€ KOJIMYECTBA pa6OTI>I. KpOMe TOro, 4YTO MallIMHbI MO3BOJIAOT HaAM YBEJIMUMUBATh
paccToOAHHE, HA KOTOPOM MBI IprUjlaraéM MEHbIIKWE CUJIbI, OHHU TAKXKE IMO3BOJIAKOT HAMU MEHATH HallpaBJIC€HUE
NPUITOKCHHUA CUJIBI. MaiuHel He YMEHbUIAKOT AJI Hac 00BeEM pa6OTBI, HO ACJ1aroT €€ JICrde.

THNBI NPOCTBHIX MAIHH
CM. pa3maTodHbie MaTepralibl.

Padora Ha 3aHATHH

Jns mpenBapyUTeIbHOrO MPOCMOTpPA Pa3JaloTCs TPH CIEAYIOLIMX MaTeprana;

+ Bsenenue B mpocThie MAIIMHbBI
+ Tunbl NPOCTHIX MALIUH.
+ Uro Takoe pabota? (pabouee 3a1aHue)

I[J'[S[ 3aHATUI ydaluxcs BbIAAOTCA YETBIPE mocoous:

+ D310 —MaIuHbI?

+ DKCIepUMEHT C Mpbiratoiieii MOHETOH

+ TlocTpoiiTe cBOKO HAKIOHHYIO MIOCKOCTh

+ Tbl — umxeHep: Perienue 3a1a4 ¢ npocThIMKA MalllMHAMHK

YuyeOHBIe cpeacTBa /| MaTepHadbl

CM. pabouue 3amaHue 11 yyaluxcs ¥ yueOHbIe Cpe/ICTBa MpernoiaBares.

CooTBeTCTBHE OCHOBAM yqeﬁﬂoro nmaiIaHa

CM. yueOHbIii M1aH B MPUIOKESHHUH.
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NHTepHET-peEecypcHI

+ TryEngineering (www.tryengineering.org)

4+ |EEE Virtual Museum (www.ieee-virtual-museum.org)

+ Internationa Technology Education Assaciation Standards for Technological Literacy
(Www.iteawww.org/ TAA/PDFS/Listingof ST L ContentStandards. pdf)

+ MCcREL Compendium of Standards and Benchmarks
(www.mcrel.org/standards-benchmarks)
Hoz[60p1<a NpEeAMETHLIX CTAaHAAPTOB AJid y‘le6HOFO mwiaHa K-12 B mOUCKOBOM U npoCMOTPOBOM
(dhopmaTax.

+ National Science Education Standards
(www.nsta.org/standards)

PeKOMeHHyeMbIe KHHIHA

+ What Are Inclined Planes? (Looking at Simple Machines)
by Helen Frost. Publisher: Pebble Books; (January 2001) ISBN: 0736808450

+ Simple Machines (Starting With Science) by Adrienne Mason, Deborah Hodge, the Ontario Science
Centre (Publisher: Kids Can Press; (March 2000) ISBN: 1550743996

4+ Science Experiments With Simple Machines (Science Experiments) by Sally Nankivell-Aston, Dorothy
Jackson (Publisher: Franklin Watts, Incorporated; (September 2000) 1SBN: 0531154459

+ Janice VanCleave's Physics for Every Kid : 101 Easy Experimentsin Motion, Heat, Light, Machines, and
Sound, by Janice VanCleave. John Wiley & Sons ISBN: 0471525057

JonmoanHuUTeJbHAS MUCbMeHHass padoTa

+ Haiinute noma npuMepbl UCHIOJIB30BaHUs POCTHIX MallKH. HamnucaHnue counHenus (MM 3aMeTKH B
3aBHCHUMOCTH OT BO3pacTa) O TOM, KaK MPOCThIe MAIMHBI 00JIEr4aloT KM3Hb B CEMbE.

Ceplaku

Mike Ingram and volunteers from
Chattanooga, TN USA Section of IEEE
URL: http://ewh.ieee.org/r3/chattanooga
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MpocTbie MAaWWHBbI 7
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Ansa npenogaBaTeJiei: (@

CooTBeTCTBHE OCHOBAM yqeﬁﬂoro nmaiIaHa

[Tpumeuanue: Bee miaHbl 3aHATHIA 3TOTO IUKJIA COOTBETCTBYIOT HallMoHanbHBIMU cTaHaapTam B 00J1acTH
€CTECTBEHHBIX HayK, pa3paboTaHHbIM HalmoHambHBIM HCClie1oBaTeIbCKUM COBETOM, U O10OPEHBI
HanmonanbHol# acconmanmeii npenoiaBaTesield €eCTECTBEHHBIX HAyK, a Takxke MpUMEeHUMBbI k CTaHaapTaMm
TEXHUYECKOro 00pa3oBaHMsl MEKAYHAPOIHOM acCOLMALIMM MTperojaBareneld TEXHUIeCKUX U NPUKJIaAHBIX HAayK.

@ HauunoHajbHbIe CTAHIAPTHI 00PA30BAHNUS B 00JIACTH €CTECTBEHHBIX HAYK - cTynenn K-4
(Bo3pact 4-9 jreT)
IPEJIMETHBIA CTAHJIAPT B: ®u3uka
B pesysbrare 3T0i paboThI Bce yualyecsi 0MKHBI Pa3BUTh CBOE MOHUMAaHHE
+ CBOWCTB MMPeJMETOB U BELLECTB
+ 1OJIOXKEHHs U IBXKSHHS MPEAMETOB
IPEMETHBIN CTAHJAPT E: Hayka n Texanka
B pesynbrare paboThl Bce yualuecs A0KHbI Pa3BUTb
+ CrnocoGHOCTH Pa3INuaTh €CTECTBEHHBIE MPEAMETHI U MPEAIMETHI, CO3/1aHHBIC YEJIOBEKOM
MPEJIMETHBIA CTAHJIAPT G: Mcropusi B npeaMeT HAyKH
B pesynbrare 9T0i1 paboThl BCe yvaluecs J0JKHbI Pa3BUTh CBOE MOHUMaHHe
+ HayKM KaK 4eJIOBeUECKUX CTPeMIICHUI

€ HanponajabHble CTAHAAPTHI 00pa30BaHHs B 00/1aCTH €CTeCTBEHHBIX HAYK - CTyleHd 5-8
(Bo3pacrt 10-14 ser)
NPEJIMETHBIIA CTAHJIAPT B: ®u3uka
B pesynbrarte cBoeli paboThl Bee yuamecs JOIKHBI Pa3BUTh CBOE MOHUMAaHKE
+ CBOWCTB M UI3MEHEHHIH CBOWCTB MaTepUH
4+ JBWXEHHUS U CUJI
+ nepenauu sHEpPruu
IMPEIMETHBIA CTAHJIAPT G: Micropusi H npeaMeT HAYKH
B pesynbrare 3710 paboThl BCe yualumecs JOMKHbI pa3BUTh CBOE MOHUMAaHUE
+ HayKM Kak 4YeJIOBeUeCKHX CTpeMIICHUH
+ wucTopuM Hayku

€ CTaHaapThbl TEXHHYECKOro 00Pa3oBaHus - BCe BO3PACThI
Texnnka u HAyKa
+ Cranpapt 5: Yyaiumecs pa3BUBatOT CBOe MOHUMAaHUE BIMSHUS TEXHUKH HA OKPYKaIOLIYIO CPeLy.
+ Cranpaprt 7: Yyaiumecs pa3BMBatOT CBOE TOHUMaHKE BIUSIHUS TEXHUKH HA HCTOPHIO.
IpoexTupoBanue
+ Cranpapr 10: Yyaimecs pa3BUBalOT CBOE IOHUMaHHUE POJTH MOKCKA U yCTPaHeHUsI
HEUCIPaBHOCTE, UCCIIeIOBaHUS M Pa3paboTOK, W300peTeH s U HHHOBALMH,
HKCIIEPUMEHTUPOBAHHUS B PELIEHHH MPOOIIEM.
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MpocTbie MAaWWHBbI )

9T0 — MAMHUHBI?

Aas mpenmoxaBaTeJei: )

IIpumeuanus aasa npenogaBateseit:

Jocka Ha nepekiaanHe WK Kavemu sBIISIOTCS MPUMEpOM pbluara rnepsoro poaa. Touka
OMOpPBI WIIM TOYKA PABHOBECHSI HAXOAMTCS I1e-TO MEXIY NpUlaraéMoi CUJIOH U Harpy3Koi.
DTOT THN phvara (MepBbIi POJ) UMEET TPU YaCTH: TOYKA PABHOBECHS WM OTIOPBI, pblyar
MpUIaraeMoi CUIIbI M pblyar COMpoTUBIIEHHS, Iie pacrosiaraetcs rnepeaBUraeMblii mpeamer.

[Tpumeuanus 1u1s npenogasareseit:

MOHTHpPOBKA - 3TO TOXE pblYar, HO pblyar BTOporo poa (ecjiv UCronb30BaTh MpaBblii
KOHeLl MOHTHPOBKH, MOKa3aHHOW Ha pUCyHKe). PbIuar BToporo pona — 3To pblyar, riae cuia
Y COIPOTHUBIIEHHE TIPUKJIIA/IBIBAIOTCS Ha OJTHOM CTOpOHE TOUKM oropsl. [1pyu n3pnedyennun
I'BO3/s1 MPaBbIM KOHLIOM MOHTHPOBKH TOUYKOM OTOpHI SIBJII€TCS KOHELL MOHTHUPOBKH, LLUISATIKA
I'BO3/s1 MPEACTaBIIsIET COOO0 CHITy COPOTHBICHHS, MPOTHUBOMOJIOXKHbIM KOHELl — YCHITHE
unu paboty. [pyroii npumep prlyara BTOporo poaa — pyyHas TeJexKKa.

IIpumeuanus aasa npenogaBateseit:

[Tangyc s MHBAIMAHOM KOJISICKK — 3TO HaKJIOHHAs MIOCKOCTh. XOTs pacCTOSHUE BJIOJIb
naHayca OoJible, 4eM paccTOSHHE TI0 BBICOTE, YCUIIMI IS €0 MpeoaosieHns TpedyeTcs
MEHbLLE.

[Tpumeuanus 1 npenogaBarteseit:
BuHT sBAsIeTCA ApyrUM BUAOM HAKIOHHOW TIOCKOCTH.
[lo cymiecTBy — 3TO HaKJIOHHAs! TUIOCKOCTb, 3aBEPHYTasl BOKPYT LIMJIMHIpA.

IIpumeuanus asa npenojgaBateseit:
o o Vouka — XOpouvii mpuMep pelyara TpeThero posa.

. e B aToM poze pelyar cuitbl HAXOUTCS MEXKTY TOUKOW OMOPBI U pblYaroM rpysa. 9ToT
MEXaHW3M IPEeArNoaraeT OTHOCUTENIEHO OOJbLIOE YCHITHE IS TIepeMellieHns rpy3a. ITo —
CMelIeHHe, BO3MOKHOe OJiarofapsi mepeMelleHHIO rpy3a Ha JJTMHHOE PacCTOSTHUE 3a CHeT
< OTHOCHTENLHO HeOOMBLIOro ABMKEHUSI Mieva cuiibl. BcmomuuTe ynouky! bnarogaps stomy
OTHOLUEHHMIO Mbl YAaCTO UCTONB3YEM 3TOT POJ phlvara, KOraa XoTUM NepeMecTUTh
HeOONBLION Tpy3 Ha OOJIBIIOE PACCTOSIHUE, HITH PeoOpa3oBaTh OTHOCUTENBHO HU3KYIO
CKOPOCTb pbluara CHIbl B BBICOKYIO CKOPOCTb Iieua rpy3a. Peryar Tpetsero poaa uMeer
MECTO MPH pa3Maxe XOKKEeHHOH KITtolku uin OelicOonbHoi OuThl. JIokoTk paboTaeT kak
TOYKa OMOPbI B 000MX cilyuasx, a pPyKH MPeACTaBISIOT co00it cuiy (MoITOMY HHKHSIS YacThb
PYKH CTaHOBHUTCS YacThlo pbryara). [ py3 (T.e. maiiba nin Msa4) nepeaBUraeTcsi KOHLIOM
KJIIOIUKY WK OuThbl. [lpumepaMu pbluaroB TpeThero poja sBJISIOTCS: yI0UKa, MUHUETHI;
pyKa, NOAHUMAIOIIAs IPy3; KIELIH; YelIOBeK, padOoTalomMil METII0H; XOKKeHHas KITIOIIKa;
TEHHHUCHAsI PAKeTKa, JIONaTa; COBOK.

MpocTbie MAalWUHBbI '/

@.‘ /)
MpocTblie MaWUHbI C \
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JAas nmpenogaBaTeJIei:
YyeOHasa nuarpamMMma

INPOCTBIE YyTO DOTO KAK IMPUMEPBI
MAIINUHBI IMMOMOTAET
PABOTATD
PBIYAT Kectkas Oanka, IlonHumaet vnu {unmuuku, COBOK, LM
OMNUPAOLLAsCS HA NepeMeLAeT rpy3bl JUISL OpPEXOB, Kauenu,
OCHOBaHUE, Ha3bIBAEMOE MOHTHUPOBKA, JIOKOTb,
TOYKOM OMOpbI MMHLET, OTKPbIBAJIKa
HAKJJTOHHAASA ITonoras moBepXHOCTH, IIpenmeTtsl nBuratores no | I'opka, iecTHUua, NaHAYC,
MNIOCKOCTH COEIMHSIIOLIAsT HUKHUNA Hel BBEpX WM BHU3 3CKaIaTop, YKJIOH
YPOBEHb C BEPXHUM
YPOBHEM
KOJECO A Komneco ¢ tsaroi, Iognumaet unu JBepHas pyuka, TOUMIIKA,
OCbH Ha3bIBAEMOM OCBIO, NepeMeLaeT rpy3bl BeJIOCUIIEN]
MpOXOJsLLIEN yepes
LUEHTpPBI: 00e YacTu
JIBUTat0TCs BMECTE
BJIOK KenoGuaroe koneco ¢ [TonHumaer, onmyckaet [Tanka st wropsl,

KaHaTOM MJIM TPOCOM
BOKpPYT HEro

WK TIepeMeLaeT rpy3sl

OyKcup, 3aCJIOHKA, [eCT
Uit uiara, KpaH

OOBIYHO MaIIMHBI MTPeTHA3HAYEHBI [T TOTO, YTOOBI YMEHbBIIIATh CHITY, HEOOXOAUMYIO JIJIS epeMeleHus
npeameTa. Ho B pe3ynbTaTe 3TOr0 yBenuuupaercs pacctosiHue. Haunyuieil Bu3yanbHOM WUTIOCTpaLieid 3Toro
SIBJISIETCS TIAHAYC JJIsl MHBATMAHOTO Kpecia. Tak Kak KOJMYeCTBO YCHITHIA COKpalaeTcs (Cuia), peaibHoe
paccTosiHUe 3HAYUTENLHO YBenuurBaeTcs. TakuM o0pa3oM, KOTUUecTBO PakTUIEeCKOM paboThl ocTaeTcs

OJWHaAKOBBIM.

B 10 BpeMs KaK TUITMYHBIM Ha3HAYE€HUEM MALIWHBI ABJIACTCSA YMEHbIIEHHUE CHUJIbI, CYIIECTBYIOT CUTYalllH, I'’A€ 3TO
HE INPUHOCHUT BbITOY, T.C. CUJia HC YMEHLIIACTCA WM YMEHBIIACTCA p€ajibHad BbIroJga — cujia yBCJIMUUBACTCA.

[TpumMepom MallIMHBI, He PUHOCSIIEH BLITOY, SBISETCA MPOCTON MU OJIMHOYHBIN 0510k, OIMHOYHBIHM GJI0K

TOJIKO MEHSIET HarpaBJieHue MPUKJIaAbIBaeMoi cuiibl. [IprMep — LIHYpOK 3aHaBECKH.

MpocTblie MallUHbI
MaTepuan nogrotosneH MN3U3, kak yacTb Beb-calita «lonpobyii ceba nHxeHepom» -
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YaeOHBIE cpeacTBa nmpemoagaBarTelis

@‘ 7
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Yto Takoe padora? (pemeHUuss K Y4eOHOMY 3aJaHUIO)

PaGoTa —9T0 pe3ysbTar cuiibl, NPUIOKEHHOM K MPEAMETY U MepeMelleHre TpeMeTa Mo AeHCTBUEM 3TOM CHJIbI.
®dopmyna, onuckiBarolias padoTy:

Pa6oTa = cuna X paccrosinue

Pabora usmepsetcs B mkoyisnx, Jlx (no umenu J[xeiimca [Mpeckorra JIxoyins).
Cuuia u3mepsietcs B HptoToHax, H (o nmenu capa Mcaaka HetoToHa).
Paccrosane namepsiercs B MeTpax, M.

B 3TOM ypaBHEeHMM cHj1a UMEET 3HaUeHUE TOJIBKO B TOM Clly4ae, €C/Id OHa
HarpaBjieHa B CTOPOHY JIBMKEHHUS MpeamMeTa. B kadecTBe nmpumepa,
npe/icTaBbTe cebe, YTO BbI MOJHSIN TSHKEIYIO JIOIIA/Ab U TIEPeHEeCIIH ee Yepes
peky. Ilocie Toro kak Bbl NepeceKI peKy, €AMHCTBEHHON paboTOH, KOTOPYIO
BbI cJles1any, Obl1o noaHsTHe jowanu. [lepeceueHue pexu, Aepxa Jowab,
HHUYero He 100aBHII0 K 00beMy paboThl, KOTOPYIO Bbl cOBepIIMIN. MMmeliTe B BUY, YTO MPHUI0KEHHE CHITBI K
npeIMETy He BCerjia paBHO coBepLIeHHOH paboTte. Eciu Bbl cuauTe Ha Beslocurese, Bbl IpularaeTe CUIIy K cety,
HO paboTa He coBepllaeTcs, TaK Kak CUIla, JeCTBYIOLIas Ha CHACHbE, He BbI3bIBaeT nepemetueHus. Ho, eciu Bbl
TIPUJTOXKHITA CHITY K CHJIICHBIO, TTOJJHSB €T0 C T0J1a, TO Ballla CHJIa BbI3Basa MepeMelleHre B HalpaBIeHUH
JIBIDKEHHMsI, U — paboTa OblTa coBepIleHa.

Jpyroii ¢akTop, KOTOPBIit HY’)KHO Y4ecTb IPH pacdeTe paboThl —3TO paccTOSHHUE, HA KOTOpoe MepemMeliaeTcs
npeameT. YTtoObl nepeaBrHyTh M4 (K MpUMepy) Ha PacCTOSIHUE OT UCXOIHOTO MOJIOKEHHs], ¢ MIYOM
Heo0X0IMMOo coBeplIMTh paboty. M paccTosiHMe SBIsieTCsl HAMTPABIEHHBIM. JTO 3HAYMT, €CJIM Bbl IBUraeTe
MpeaMeT B MOJIOKUTEIbHOM HarpaBJIeHUH, Bbl CIIENIANM MOJOKUTENBHYIO paboTy. A eciu Bbl ABUraeTe ero B
OTpHLIATE]IbHOM HaIlPaBJIeHWH, Bbl CAEJIAIN OTPULIATENbHYIO paboTy.

Bomnpoc yyamumes A:
JleBouka Becom 45 kr cuaut Ha 8-kuiorpaMMoBoii ckambe. Kakas paboTa coBepilieHa co
CKambei?

Pemenne: Hukakasi. leBouka npukiiagbiBaet cuiy (45)(8) HbI0TOHOB K CKamMbe, HO 3TO
He 3aCTaBJjseT ee ABUraThesl. To ecTh, paccTosiHNe, NPOHiAeHHOE MO AeiicTBHEM CHJIbI,
paBHoO HYyJI0, 2 padoTa = cuJia x paccrosuue, To (45)(8)(0) = 0.

Bompoc yvamumcs B:
Manbunk BecoM 40 kr mogHumaeT 30-KUJIOrpaMMOBOTO JIpakoHa Ha 2 MeTpa Haj 3emuteil. Kakas pabora
COBepILeHa C IPaKOHOM?

Pemenne: Majib4iK NPHKJIAABIBAET CHIIY, KOTOPAS 3aCTABJISIET IPAKOHA MEPEABHHYTHCS HA PACCTOSIHEE 2
Metrpa. Tak kak paGora = cujia X paccTosinue, To coBepmaercs padora = (40)(30)(2) = 2400 HpIOTOHOB HA
Metp win akoyJieii (1 HploToH Ha MeTp = 1 I3K0y.s).

MpocTbie MAaWWHBDbI

YyeOHBIe MaTepHAaJbl AJSA YYamHUXCS

AN/
npOCTble MaAdlLUMNHbI (@
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Yto Takoe padtora? - PaGouee 3a1aHue AJA YYAaUXCH

Pabota —3T0 pe3ynbTar cuiibl, MPUIOKEHHON K MPEAMETY U MepeMelleHre TpeIMeTa Mo JeHCTBUEM 3TOH CHITBI.
®dopmyia, onucbiBaroLas padoTy:

Pa6oTa = cuna X paccrosinue

Pabora usmepsetcs B mkoyisnx, Jlx (no umenu J[xeiimca [peckorra JIxoyins).
Cuuia u3mepsietcs B HptoToHaxX, H (o umenu capa Mcaaka HproToHa).
Paccrosane nzmepsiercs B MeTpax, M.

B »TOM ypaBHeHHH cria MMeeT 3HaueHHe TOJIbKO B TOM Cllydae, eclii OHa
HanpasjieHa B CTOPOHY JIBI>KeHUs peamera. B kauectse npumepa,
npenctaBbTe cede, YTO Bbl MOAHSIIN TSKENYHO JIOMAb U MIEPeHECIH ee Yepes
peky. Ilocne Toro kak Bbl mepecekiu peKy, eAMHCTBEHHOW paboTOH, KOTOPYIO
BBI clleJiaiti, ObIIo moHsATHe Jomanu. [lepeceyeHune pexu, aepxa JIoapb,
HHUYero He 100aBHII0 K 00beMy paboThl, KOTOPYIO Bbl cOBepIIMIN. MMeliTe B BUAY, UTO MPHUIOKEHHE CHITBI K
MpeaMeTy He Bcerja paBHO coBeplieHHON paboTte. Ecnu Bbl cuauTe Ha BesocHIiesie, Bbl MpUlaraete CULy K cey,
HO paboTa He coBepllaeTcs, TaK Kak CHJIa, JeMCTBYIOLas Ha CUACHBE, HEe BbI3bIBaeT nepemereHus. Ho, eciu Bbl
MPUIIOKMIIM CUITY K CUIIEHBIO, TIOAHSB €ro0 ¢ 10J1a, TO Balla CHJia BbI3Basla MepeMeELleHHe B HaNpaBieHUN
JBWXKEHUS, U - paboTa Obuia coBepLIeHa.

Jpyroii ¢akTop, KOTOPBIit HY’)KHO Y4ecTb IPH pacdeTe paboThl —3TO paccTOSHHUE, HA KOTOpOoe MepeMeniaeTcs
npeameT. YTtoObl nepeaBrHyTh M4 (K MpUMepy) Ha PacCTOSIHUE OT UCXOIHOTO MOJIOKEHHs], ¢ MIYOM
Heo0X0IMMOo coBeplIMTh paboty. M paccTosiHMe SBIsieTCsl HAMPABICHHBIM. JTO 3HAYMT, €CJIH Bbl IBUraeTe
MpeIMET B MOJIOKUTEITHLHOM HaNpaBJICHNUH, BbI CIEIIaIM TIOJIOKUTEIIBHYIO paboTy. A €cIii Bbl IBUTAETE €ro B
OTpHLIATE]IbHOM HaIlPaBJIeHWH, Bbl CAEJIAIN OTPULIATENbHYIO paboTy.

Bomnpoc yyamumes A:

JleBouka Becom 45 kr cuaut Ha 8-kuiorpaMMoBoii ckambe. Kakas paboTa coBepilieHa co
CKaMbeii?

IlomHwuTe, uTo paboTa = cuna x paccrosuue. lloackaska: B aTom ciydae cuna paBHa 45 x 8.
Kakogo paccrosinue? Kakopa pabora?

Bornpoc yvamumcs B:

Manburk BecoM 40 kr nogHuMaeT 30-KUIIOrpaMMOBOTO JIpaKkoOHa Ha 2 MeTpa Hajl
3emJieii. Kakas paGoTa coBepilieHa MaJb4UKOM C IPAKOHOM?

[TomuuTe, uTo pabora = cuna X paccrosiHue. Ilonckaska: B aTom ciydae cuna paBHa
40 x 30. KakoBo paccrosaue? Kakosa pabora?

5

MpocTbie MAaWMUHDBbI 2

YyeOHbIe MaTepHAaJbl AJSA yYamuXcs

CN /)
(@

BBC}ICHI/IC B MPOCTHIC¢C MallHHbI

[IpocTeie MamIMHBL ABISIOTCS "MPOCTHIMHU', TOTOMY YTO OOJIBIIMHCTBO M3 HUX UMEET OAHY JABIIKYIILYIOCS YacTb.
Ecnu cnokuTh npocTbie MalllMHBI BMECTE, MOJTYUYUTCS CI0KHAS MallMHA, KaK HarpuMep, ra30HOKOCHJIKA,
MpocTblie MallUHbI Ctp. 8 u3 15
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ABTOMOOWJIb WJIH 1K€ MAIllMHKA IS yaajdeHus Bojoc u3 Hoca! [ToMHMTe, 4TO MalinHa — 3TO JIF000e YCTPOUCTBO,
KoTopoe obJjieryaet paboty. B Hayke noa "paboToii” moHUMaeTcs MpUBeIcHUE Yero-HuOy b B IBMkKeHHe. BaxkHO
3HATh, YTO UCTONB3YS MPOCThIE MAIIMHBI, Bbl HA CAMOM JIeJie BBITMOJIHAETE TY JK€ caMyto paboTy - OHa TOJIBKO
KakeTcs Jsierde. [Ipocrast MaliHa COKpalaeT yCuins, HeoOX0MUMBbIe /171 IePEeBIIKEHHUSI Yero-T100, HO BbI B
ATOM Cllydae rnepemMeniaeTe npeaMeT Ha Oosibliee pacCTOsIHUE, BBITIOJIHSS TOT e 00beM paboThl. [TomHuUTE, YTO
HCTOJIb30BaHKE MPOCTHIX MAIIIWH — 3TO BCETO JIUIIB BOMPOC KOMITPOMKCCA B UCTIOJIb30BAHUN SHEPTHH.

Yro o3nauaer " paGora” ?

Jlnis paboThI MpocThIX MallluH TpeOyeTcs YelloBeveckas sHeprus. "'Pabora" nMeer ocoboe 3HaUeHHE B HayKe.
"Pabota" cnmenana Torna, Koraa 4To-To nepeABUHyTO. Hanpumep, Tokas cTeHy, Bbl Ha caMOM Jiefie He
BBITIOJTHsAETE pabOThI, TAK KaK Bbl HE MOXKETE €€ MepeABuHyTh. PaboTa coctouT U3 ABYX yacteit. OnHa — 3TO cuiia
(TonkaHue WK Tra), HeoOXoaMUMast JJTs BBITOJHEHUs paboThl. J[pyras — paccTosiHUe, HA KOTOPOM K MPEeIMETY
npuKiaapiBaeTcs cuia. @opmyrna paboTsi:

PaGora = cuna x paccrosiHe

Cuna - 3T0 T4ra Wiy ToJIKaHWe MpeaMeTa, pe3yJbTaToM KOTOpOi CTaHOBUTCA ABW)KEHUE NpeaMeTa. PaccrosHue —
3TO MPOCTPAHCTBO, KOTOPOE MPOXOIMT MpeAaMeT. Takum oOpa3oM, coBeplueHHas paboTa — 3TO NPUIIOKEHHas CUJla,
YMHOXEHHasl Ha POIIEHHOE pacCTOsTHUE.

Korza MbI roBOpHM, 4TO MamMHa obJieryaeT HaMm paboTy, Mbl IMEeM B BUIY, UTO OHa TpeOyeT MeHbLIe yCHITHH
JUTSl BBITIOJTHEHUSI TOTO e KoJmdecTBa paboTel. KpoMe Toro, 4To MalvHbl MO3BOJISIOT HAaM yBeJINYHBATh
paccTosiHie, Ha KOTOPOM MBI MpHJIaraéM MEHbIIHE CUJIbI, OHM TaKye MO3BOJIIOT HAMH MEHSTh HarpaBJeHHe
TIPUIIOXKEHUS CHITbl. MalllMHbI He yMEHBLIAIOT U1l HaC 00beM paboThl, HO JIeNaloT ee Jierye.

NMpocTbie MAaWUHBDI /

YyeOHBIe MaTepHAaJbl AJSA YYamHUXCS
TUunbl IPOCTHIX MAMHUH @
CyllecTByeT YeThipe THIA MPOCTHIX MAIIIMH, KOTOPble 00pa3yOT OCHOBY BCEX MEXaHHUUECKHX MAIlHH:

+ Poiuar
[lonpoObyiiTe BbIACPHYTH O-HACTOSILEMY CTOWKHE COPHSKU U3 3eMiu. Caenarb 3To
TOJIBKO TOJIBIMU pyKaMH OyIeT CIIONKHO WK Jaxke 60sbHO. OiHaKO, MOJb3ysCh
WHCTPYMEHTOM BPOJIE JIOTIAThI, BBl CMOXKETE BBHIMTpaTh OMTBY. JIF0O0 MHCTPYMEHT,
MOJHUMAIOLINK YTO-HUOYAb CBOOOIHOE, ABJISIETCS pplYaroM. Peruar — 3To mieyo,
KOTOpoe "BpaluaeTcs” BOKPYT "TOUKHM onopbl". BcrioMHKTe 3axXBaT Ha KOHLE MOJIOTKa,
KOTOPBIM Bbl W3BJIEKaeTe rBO3M. DTO — pblvar. OT0 — U30THYTOE JIe40, KOTOpoe
onupaeTcs B TOUKY OMOpPhI Ha MoBepXHOCTH. Koraa Bel BpaliaeTcst W30rHyTOe Miieuo,
OHO M3BJICKAET I'BO3/Ib U3 MOBEPXHOCTH. BoT 1 Best pabota! CyluecTByrOT Tpu THMa
pbIYaros:
o Pbruar nepBoro poaa — Koraa ToUKa Onopbl HAXOAUTCS MEXKIY MJIEUYOM CUIIbI U
MJIeYOM phlyara — 3TO pbluar nepporo pona. [lo cyTu MHOTHE U3 Hac 3HAKOMBI C pbIYaroM 3TOro
tuna. Knaccuueckuii mpumep — kavesu.
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o Poruar Broporo pozna — B pblyare BTOpOro pojia rnjievo Harpy3kyu HaXOAUTCS] MEXIy TOUKOH
OTOPHI U MJIEYOM CHITbl. XOPOIIHUH PHUMeEp pblyara 3Toro THUra — 3TO Tauka.

o Peluar TpeTbero poaa - B 3TOM cilydae pblyar CHJIbl HAXOAUTCS MEXKIY TOUKOI OMOphI U peluaromMm
Harpy3ku. OTOT MEXaHU3M IpearonaraeT OTHOCUTENbHO OOIbLIOE YCUITHE AJIS TePEeMELLeHHS
Harpy3ku. OTo — CMeLIeHHe, BO3MOXKHOE Oaroaapsi NepeMeLleHuIo rpy3a Ha JUIMHHOe
paccTosIHUE 3a CUET OTHOCUTENILHO HEOOJIBbILIOrO ABUKEHHUS phlyara cuibl. Bcnomuure yaouky!

4+ HaxkJjonnasi IJIOCKOCTD
[TnockocTh —3TO MI0CKast MoBepxHOCTh. Hanpumep, riaakas qocka —3To
IJI0CKOCTh. EC/IM MI0CKOCTh pOBHO JISKUT HA 3eMJie, OHA HE MOMOXKET BaM
BBIMOJIHUTE paboTy. Ho, eciiu miiockocTh HAKIIOHEHA UITH CTOUT KOCO, OHA
MOMOXET BaM Tepe/IBUTaTh MpeAMeThl Ha paccrosiHue. M aTo pabortaer!
OOBIKHOBEHHAs HAKJIOHHAS [JIOCKOCTh — 9TO cKaT. [IoMHUMATh TSKENbIN SALIUK Ha
MOrPY304HYIO MIaTGOpMY TOpasJio Jierye, eclid JBUTaTh €ro 1Mo cKaTy — MpOoCTOiM
MaulvHe.

4+ Kiuaun
BwmecTo ncronb30BaHus r1a kol CTOPOHBI HAKIIOHHON TITOCKOCTH BBI
MOJKETe UCIIOJIb30BaTh OCTPbIE Kpast JUIsS BBITIOJIHEHUS paboThI JPyroro
pona. Hampumep, Bbl MOXeTe UCHOIB30BATh KIIUH IS pa3JiBUTaHUS
npeaMeToB. B 3ToM citydae HaKIOHHAs TIOCKOCTh — 3TO KIMH. Takum
00pa3oMm, KITMH — 3TO BHJI HAKIIOHHOW TUIOCKOCTH. Jle3Bue Toropa — 3To
KJvH. BcmoMHUTE KITMH J1€3BHA. DTO - KJIMH TJ1aJJKON KOCOM
MOBEPXHOCTH. DTO — KIHH!
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YyeOHBIe MaTepHaJdbl AJA YYAaMHUXCH

Tunel NnpocThiX MAMHUH (MPOTOJAKEHHE)

4+ Bunr
Teneprs BO3bMHUTE HAKIIOHHYIO IJIOCKOCTh U OOEPHHUTE €€ BOKPYT
umnrHapa.Ee ocTpeie kpas cTaHOBATCS JPYTMM MTPOCTHIM HHCTPYMEHTOM:
BUHTOM. [losiokuTe psiIoM CKaT U BUHT — CXOJCTBO YBUJETh CJIOXKHO, HO
BHUHT Ha CaMOM JieJie BCEero JIMIIb JPYroi BUJl HAKIIOHHOM iockocTu. Kak
BHHT MOMOTAeT BaM JieJiaTh paboTy? Kaxibiii TOBOPOT METAJIIIMYECKOTrO
BHHTA [IOMOraeT BaM MepeIBUraTh KyCOK MeTajljla CKBO3b JI€PEBO.

4+ KoJaeco un och
Koueco —3T0 Kpyriblii AUCK, COSTMHEHHBIN C LIEHTPATTLHBIM CTEPIKHEM,
Ha3bIBa€MbIM OCBI0. PyJib aBTOMOOMIISI — 3TO KOJieco U ochb. YacTh, Ha KOTOPYHO
MbI KJIQJIEM PYKH U MPUKJIabIBaeM cuily (Bpalaroiuiii MOMEHT), Ha3bIBaeTCs
pyJieM, KOTOpbIi BpaiaeT HeGombinyto ock. OTBepTKa — Ipyro mpumep Koseca
1 ocu. OTBUHTUTH TYTO 3aTSHYThIM BUHT FOJILIMH PyKaMu HeBo3MOxHO. Toncras
pYYKa — 3TO KOJIECO, a METAJUTUYECKHIA CTepkKEeHb — 3TO Och. UeM Oosibie pyuka,
TEM MEHbIIIe CHJI HEOOXOIMMO JIJIs TOBOPOTA BUHTA.

4+ buok
Bwmecto ocu koseco Taroke MOXKET BpalaTh KaHaT WK Tpoc. JTa
KOMOMHALMS KoJjieca M OCH Ha3biBaeTcs 0jiokoM. B Os1oke kosieco
obepHyTO TpocoM. [lpu BpaleHun koJieca TPOC ABUraeTcs B OJTHOM M3
HarpaeiieHui. [IprcoeIMHUB KPIOK K TPOCY, Bbl MOXKETE UCIOJIb30BaTh
BpallleHHne KoJjleca Jijis MojibeMa U ormyckaHus npeameros. Ha ¢narmroke,
HarpuMep, KaHat coeuHeH ¢ OjokoM. Ha kaHaTe 0ObIYHO ObIBAeT qBa
Kkproka. Tpoc Bparaercs 1o 6JIOKy U OIycKaeT KPIOK, 32 KOTOPbI MOXKHO
3alenuTh ¢uiar. 3aTeM, Bpailas Tpoc, Bbl MoJHUMaeTe ¢uiar 1o (iarmToky.
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IIpocThbie MaIIMHBI

A<
Paboyee 3a7aHme AJf yYamuXxcs @‘ //
\

9T0 — MAMHUHBI?

I/IzquTe UCPTEIKU, NPEACTABIICHHBIC HUXKE, U Honp06y171Te ONpEeaACInuTD, MPOCTLIC JIX 3TO MALINHBI. CMoxkeTe

JIM Bbl OTIPE/IENINTE, K KAKOMY THITYy OTHOCSITCSI 3TH MAlMHBI. pplYar NepBoro poaa, pbuar BTOPOro poaa,
pblYar TpeThero poja, HaKJIOHHAs MIOCKOCTb.

IIpumeuanus:
IIpumeuanus:
[Tpumeuanus:
IIpumeuanus:
£%
. - ITprmevanus:
- . |
gl o

MpocTbie MAaWUHDBbI
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PabOovee 3a7aHme D8 ydYammuxcs @‘
X/

IKCHNEePUMEHT ¢ MPbhITAOIMed MOHETOM

Ienn:

OHpC,I[CJ'II/ITb, B KaKOM MECT€ Ha)XaTb Ha pblvar, YTOOBI NOJIYy4YHThb HaI/IJ'Iy‘II_HPlf/'I IOABbEM.

MarepuaJsbl:
4+ uHelika
+ kapanpaim
4+ 1Be GoJbIIKE MOHETHI

Xox padoThI:
+ [TlonoxkuTe KapaHaall MoJ| TMHEWKY U YCTAHOBHTE MOHETY Ha OJIUH KOHEIl.
+ Vponute apyryro MoHeTy ¢ BbicoTbl 30 cM Tak, YToObl OHA YAapHiia 1o JUHeHKe Ha OTMeTKe 8 cM.
3ameThTe, HACKOJIBKO BEICOKO MOHETa TMOIMNPBITHYJIa B BO3YX.
+ VYponute MOHeTy elle pa3, HO yKe Ha KOHell JIMHeWKH ¢ TO# ke BhICOThI. [locMoTpHUTE, Kak BHICOKO
MOAMNPBITHYJIA MOHETA.

Bomnpocsr:
Uro npowusoiifer, eciiu Noj JTMHEHKY NMOJ0KHUTh MPpeIMeT OOJIbIIero AuaMeTpa, 4YeM KapaHani?

[lonpoObyiiTe BBIMOTHUTE Takoi sSkcnepuMeHT: [lepeaBrHbTE KapaHall B pa3Hble MecTa MoJ JUHEHKOU 1
MOBTOPUTE dKCTIepUMEHT. OTIINYAIOTCS JIN Pe3yIbTaThl MITH HET?
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MpocTbie MAaWWHBbI

PabGoyee 3a7aHue AJf ydYamuXxcs

HochoﬁTe CBO HAKJOHHYI HNJUOCKOCTDb

Henn:
[TokaxkuTe, 9TO BUHT — 3TO HAKJIOHHAS TUIOCKOCTb.

MarepuaJsbl:
¢ Oymara
@ KapaHzjau
@ JeHTa
& Men

Xoa pa6GoThI:

@ BrigaiitTe kaxaomy ydauiemycs OyMasKHbIHA MPsIMOYTOJIbHBIN
TPEyrojibHUK, camas AJMHHAS CTOPOHA KOTOPOTo 0/KHA OBbITh LIBETHOM.

@ [IpuBsyKUTE TEHTOH OJHY U3 HEOKpPALIEHHBIX CTOPOH TPEYroibHHUKA K
Kapasjaiy.

4 O6MoTaiiTe TpeyroJbHUK BOKPYT KapaHAalla v MPUBSYKUTE €ro
JIEHTOH.

@ TpeyrojpHUK 3aKpyuMBaeTCs B CIIUPaIb

Jderanm 3ansaTus:
@ OOBsCHUTE HAKJIOHHBIE TNIOCKOCTH U TIOKAYKUTE HECKOJIBKO IPUMEPOB, BKJIFOYAs MTPUMEPBI TOTO, KAaK OHH
00JIeryaroT KU3Hb WIH YMEHBIIAOT padoTy.
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MpocTbie MAaWMUHBbI '/

Pemenmue 3agavd ¢ IPOCTbBIMU MallUHAaMMU

v
Pabouvee 3aganue nasa yuyamuxcsa: Tbol — uHXeHep! '

& UncTpyxknun

Tol — umxenep! Pabotast B komaHze, pazpaboTaiiTe miaH ¢ KCMOIB30BaHUEM MPOCTHIX MAILIUH, KaK TOMOYb
OonbIoi cobake, MMerolIel MPOOJIEMBI ¢ TO3BOHOYHUKOM, 3a0paThesl B OarakHUK MHUKAra Ui BHEJIOPOMKHUKA.
Cobaka He MOXKET CaMOCTOSITEIILHO MPBITaTh M CIMIIKOM TSDKEJIA, YTOOBI €€ MOJHST X035 HH.

Ilar nepBbIii:
Hapucyiite MamvHy unu perieHye Balield KOMaH bl B TOJIE HHXKE.

ITar BTOpOIi:

Co3snaiite paboTarollyto Mojiesb COOCTBEHHON KOHCTPYKLIMH, UCIONb3Ys AeTalll, KOTOpbIe Bbl HalileTe B Kiacce,
WJIM KOTOpBIe ObLITH UCTIONB30BaHbI B MpebIAYILEM 3alaHuH K 3aHsATHI0. He GecrniokoliTech, eciu Balia MOAeb
HE COOTBETCTBYET MacIiTaly ¥ He BBIIECP/KUBAET BEC HACTOSAIIEH cOOaKM — MH)KEHEephI Bce BpeMst paboTaroT ¢
Pa3HBIMH MaclITabaMH.

Iar Tpermnii:
Hcnone3ys MeTon MO3roBoii ataky B rpyririe, NpuayMaiiTe qpyrve CUTyaluH, rje HaiJeHHOe BaMH pelleHue
OyZieT Mose3HO JIOASM WM APYTHUM KHUBOTHBIM. [lepeuncnure ux HIxKe:

1

IIar yeTBepTHIii:
[IpencTaBbTe Bal yepTexk, MOIEIb, IPUMEp MOX0XKeH MpoOIeMbl U ee peleHus Kiaccy!
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