MWHWUCTEPCTBO MPOCBELLEEHNA POCCUNCKON ®EAEPALIUMA
®EAEPA/IBHOE FOCYJAPCTBEHHOE BIOAMETHOE HAYYHOE YYPEXAEHUE
«MHCTUTYT CTPATETMW PA3BUTUA OGPA3OBAHMA
POCCUNCKOWN AKALEMMU OEPA3OBAHUA»

MATEMATUKA
Peanuzaumna tpeboaHmnim ®rocC

OCHOBHOro obuiero obpasoBaHuUA

Memoodu4yecKoe nocobue 014 yyumens

MockBa
2022



M34

YK 373.167.1:51
bbK  22.1472
M34

ABTOpBI:

JI. O. Pocnosa, kanauaar negarorndeckux Hayk,
E. E. Anexceesa, xKaHnuaat neaarornyeckux Hayk, E. B. byyxo

Hox pepaxkuuen
JI. O. Pocnosoii

PeneH3zeHnTnI:

Ocmonosckas M. M., OKTOp TIeJarOTHYECKUX HaYK,
3aB. JJA0OPATOPHEH TEOPETUUCCKON Meaaroruku u ¢puaocoduu oOpazoBaHus
OI'BHY «MHctutyTt crpareruu pa3suths oopasosanus PAO»

Puvioze O.A., xkanauaat ne1arorudyeckux Hayk,
CTapIIMii HAYYHBIH COTPYAHUK Ja00paTOPUK HAYaIbHOTO 0011ero oOpa3oBaHus
OI'BHY «MucTuTyT cTparerun pa3Butus oopasoBanus PAO»

Maremaruka. Peanusanusi tpedoBannii ®I'OC ocHoBHOro o001ero oépazoBaHus
metoanuyeckoe mocooue s yuutens [/ JI. O. Pocnosa, E. E. Anekceesa, E. B. Bynko ;
nox pen. JI. O. Pocnooit. — M. : ®I'BHY «MHcTtuTyT cTpareruu pa3BUTHs 0Opa3oBaHUs
PAO», 2022. — 264 c.: u.

ISBN 978-5-905736-84-1

B nocoOun oTpakeHsI KITFOUEBbIe HOBOBBE/ICHHS B YaCTH MaTeMaTHYECKOro 00pa3oBaHUs, CBS3aHHBIE
¢ npunsaTueM o6HoBIeHHBIX PI'OC. MeToaudeckne MaTeprabl BKIIOYAIOT XapaKTEPUCTUKY U3MEHEHUH,
npeanoxerHbix @IOC OO0, u ocobenHocreit [IpumepHoit pabodelt mporpammbl MO MaTeMaTHKE.
OcHOBHOE coJiep)KaHHEe MOCOOMSI COCTABIISIIOT PEKOMEHIAIMU MO OPraHU3alUH TPEroJaBaHus B 5-X
KjIacCax BE€AYIIHMX TEM MU COACPKATCIbHBIX JIMHUN KypcCa, OTpaXarllux JaHHBIC HOBOBBCICHUS.
HpeanomeH BAapHUaHT KOHTPOJBbHO-OLCHOYHBIX MAaTrcpuajioB, MNPEAHA3HAYCHHBIX [JII MTPOBCACHUA
BHYTPHIIKOJIBHOTO MOHUTOPUHTA UTOTOBBIX JIOCTIKEHUH YYaIlIMXCsl, COOTBETCTBYIOIINX IUIAHUPYEMBIM
pe3ynbTaTtaM 00ydeHHs, IpeACTaBIeHHBIM B [IprMepHOit paboyueit mporpaMMe 1o MaTeMaTHKe.

Marepuanbl OpPEACTABISIOT HHTEPEC Uil  LIMPOKOTO Kpyra CHICIHAIUCTOB B 00J1acTH
MaTeMaTHYeCKOro O00pa30BaHUs: y4YHTENeH, NpernojaBaTeiell INelarorndyeckux BY30B M KOJUICKEH,
METOJIMCTOB CHCTEMBI MOBBIMICHUS KBATHU(DUKAIMU yIUTENeH, pa3padOTYMKOB MaTepUaIOB ISl OLCHKU
KadecTBa 00pa3oBaHwS.

PaboTta noAroToBiieHa B paMKaXx BbIITOJHEHHS TOCYIapCTBEHHOTO 3a1anus «OOHOBIICHHE COACPIKAHUS
obmero oOpazoBanus» 1m0 TeMe «lloAroTOBKa METOAMYECKMX PEKOMEHMAIMH IS y4uTenen
no peanuzayu @PI'OC HayamIbHOTO 00LIET0 U OCHOBHOTO 00IIEro 00pa3oBaHus, B TOM YHCIIE BHEYPOUYHOI
JIeSITSIILHOCTHY.

VIK 373.167.1:51
BBK 22.1a72

ISBN 78-5- 05736-84-1 © OI'BHY «MHCcTUTYT cTpaterun pasBuThs oOpasoBanus PAO»,

2022
Bce npasa 3amuiieHsl



COAEPXAHUE

PA3JIEJI 1. [INTAHUPYEMBIE PE3YJIbTATBHI OBYYEHUS MATEMATHUKE B 5-6-X KJIACCAX ...... 5
11. KmroueBbie wusmenenuss Bo PI'OC OOO wu B IlpumepHoil OCHOBHOM
00pa3oBaTeNbHON IPOrPAMME B YACTH OOYUCHMSI MATEMATHKE ....vvvvvenrirreseeesresnssieesresne e e 5
1.2. Ocobennoctu HOBOW IIpumepHOil paboueli mporpaMMsl 10 y4eOHOMY MPEAMETY
«MaTeMaTHKa» B OCHOBHOM IIKOJIC. ....eeiurrissuressssisssisesssssssssisesssssssssassssasssnesssanasssansssssnesssnnnas 8
1.3. Comepxanue ® IUIAaHUPYEMbIE pe3yJbTaThl OOy4YeHHS B paMKax Y4eOHOro
npenMera «MaTeMaTHKa JUIS YIAITIXC 5—0-X KITACCOB...cuvieueerureerieeseeesseesseessessaeesssessnns 13
1.4. ITpumepsl 3aJaHUi, KOHKPETU3UPYIOUIMX IUIAHUPYEMbIE pe3yJIbTaThl 00y4eHUs
Y UTOTOBOW KOHTPOJIBHOM PAOOTHI 38 KYPC S-TO KITACCA ..vvverrerurerreesesseesseessesnesseessessesseessens 28
1.4.1. IlpenmetHble pe3ynbraThl ocBoeHus I[IpumepHoil pabodeil mnporpammsl
Kypca «MaTreMaTHKa» (IO TOJAM OOYUCHHS) ...veerueerreesueeareessnessseesnnesssesssesssessseessenss 28
1.4.2. Tlpumepsl  3a1aHUi, KOHKPETH3UPYIOIIUX TUIAHUPYEMbIE pPE3yJIbTaThl
OOYUCHUS 328 KYPC 5T KITACCA 1..veeureeueerureasseeaseessessseesnsesseessnssasessssssnsesssesssessnssesseess 35
1.4.3. Ilpumep UTOTOBOI KOHTPOIBHON PAOOTHI 32 KYPC S-TO KITACCA ...vervverveerrereeesreenesnnenees 39
PA3JIEJI 2. OPTAHM3ALIMA JEATEJBHOCTH YYAIIMXCA 5-I'0O KJIACCA ITPU U3YYEHUH
OCHOBHBIX TEM KYPCA MATEMATHEKM ...covviiiiiiiiiiiiiisssssssissssisssssssssssssmsssssssnssnsnnss a7
2.1. CMBICTIOBOE YTCHHE Ha YypOKax MaTeMAaTHKH KaK OCHOBHAs IPEANOCHUIKA
(opMHUPOBaHUS IPEIMETHBIX U METANIPEIMETHBIX PE3YJIBTATOB OOYUCHMS «..evevvvenvireeereennens 47
2.1.1. Criertupyika CMBICTIOBOTO YTCHUS TIPU U3YUCHUH MATEMATHKH ....vevverveenrennresseessennnenns 47
2.1.2. MeTonbl ¥ IPUEMBI PAOOTHI C YICOHHKOM B 5-M KITACCE ...vvruveveerrersresseensesnessnessesnnenns 53
TIOOBCOCM UIMLOCU ...ttt ettt et e bt ae e et e e ehe e et e e s ne e steesmneenneesnneeneens 69
2.2. ®opmupoBanue (yHKINOHATLHONH MaTeMaTHYECKOH TPAaMOTHOCTH TATHKIACCHUKOB
IPU U3YYEHUH TEMBI «HATYPATBHBIC UMCIIAM ...veiurieieririesieeiri st ne s 70
2.2.1. [Inanupyemsble pe3yabTaThl 00yueHUs TeMe «HaTypaabHbBIC YHCIAY ....ccvverereeervennnene 70
2.2.2. Cucrema 3amad uis GOpMHpPOBaHUS (PYHKIMOHATHHOH MaTeMaTHYECKOM
Dy 0 E: D (00 = (0o Z PPN 84
2.2.3. Metonnyeckne peKOMEHAIMH IO OPTaHu3aIiy Mporecca GOPMHUPOBAHUS
(GYHKLIMOHAIBHON IPaMOTHOCTH MpU 00yueHuu TeMe «HarypanabHble yucaay........... 87
2.2.4. Oprauu3zanus YCTHOM paboThl mpH (HOpPMUPOBAHMM  (PYHKIIMOHATIBEHOU
MATEMATHUECKON TPAMOTHOCTH ....eureesreeeureesseessnessnnesneesnnessesssnesaseessnssnsessnnesanessseenseess 93
2.2.5. ®opmupoBanue QyHKIMOHATBHON MaTeMaTHYeCKOH TPaMOTHOCTH B €IMHCTBE
C JINYHOCTHBIMH PE3YIBTATAMU OOYUCHMS «...vnreeneeenreesneessseessnesneessnssnseesnnessseessnssnseess 98
TIOOBCOCM UMIOCU ...ttt ettt ettt et et e te e sae e e beesneeeabeesaneeneennnas 104
2.3. Ocobennoctu n3y4eHus TeMbl «OOBIKHOBEHHBIE APOOU» B 5-M KITACCE ...ovvvererurerieereennnnnns 105
2.3.1. IzyueHHE JPOOCH B 5—0-X KITACCAX ..veerrerurerreerrereesseessessesseessessesseessessessnessesssesssesees 105
2.3.2. BBEICHHE TTOHITHS JIPOOH -..nuveeueeeruteeteesuseesueesseesseesssesssessnseesseesssesssessnseessessnsesssessnnes 106
2.3.3. U300paxkenue qpo0eit TouKaMy Ha KOOPAMHATHOM TMPAMOM ...vvvveeverresieenrinrenieenees 109

2.3.4. KnacCUMUKAIIUS JPOOCH .....veveeurirueerieeseseesseessessesieessessesseessessnesseesseesssseesseensesneeses 110



2.3.5. OcHoBHoe cBoiicTBO napobu. Cokpamienue npobeit. [lpuenenue npodu
K HOBOMY 3HAMEHATEITED +..veuveveeseeseessessessessessessessesssensessessessessessessenssessessessessessessessennes

ARG N O @)Y 123 (53507 (i (0101013 Z SRR
2.3.7. JICHCTBUIS C IPOOSMEU .....veereeeeueeeueesuteesuessuseassesssesssesssseessesssseessessssesnsessnsesssessasesnsessnnes
2.3.8. Haxok1eHHEe YaCTH LEJIOTO U IEIIOTO IO €10 YACTH ..uvvreeeerreeeeesisreeeessssneesesssssesessnnens
TIOOBCOCM UMORLU .......veveeeeeeeeeeieee e eeee e ettt e e e s e e e e st e e e e ssee e e e e sae e e e e sateeeesansaeeeeennneeeeesnnes

24. Tema «JlecaTuunble APOOM»: aKIEHTHl MPU POPMHUPOBAHUHU TMOHATUS U YMEHUUH

OIIEPUPOBATE C HUM B 5-M KITACCE ..evuvirvirrinirististisiesssisssesieesres s s sses s sssssre s ssnssnessnsssns e
2.4.1. [Inanupyemsble pe3yabTaTbl 00ydeHUs TeMe «JeCATHIHBIC APOOHN ...c.vvvverveererneene
2.4.2. Opranu3anus  mpouecca  OTKPBITHUS — MATHUKIACCHUKAMH  TTOHSATHS

CHECATUYHASL JIPOOB wvuviveirisirisiiestestsstee bbb r s r e sbe e sn e
2.4.3. Opranu3anus Tpolecca OTKPBITUS MATUKIACCHUKAMH TMPABHUI CIOKECHUS

U BBIYUTAHUS JECATUYUHBIX JPOOCH ..oovviiiiriiiiiiiiiti s
2.4.4. OcHOBHBIC TOAXOJBl K OPTaHU3AIMH OTKPBITHS YYaIIUMHCS TPABHII

YMHOXEHUS TECATHUHBIX JIPOOCH ....vvruriieiiitiiiiiicsiisre st
2.4.5. [TosTanHOe OTKpBITHE YYAIMMUCS IPaBUJI JIEJIEHUS JECITUYHOM Ipodu

Ha HAaTyPaJTbHOE YUCIIO B JECATUIHYIO JIPOOD ...veveruririrenreeresieestessessnesseenesseessesnens
2.4.6. opMHUpOBaHUE YMEHHS ONIEPUPOBATH MOHATHEM JIECATHUYHAS JPOOBY ..ovvvuvereeenee.
TIOOBEOCM UMLOCU ...ttt et e et e e s be e e s be e e sabe e e sabe e e snneeeanes

2.5. HarmsitHast reoMeTpusi B 5-M Kjlacce: OCOOCHHOCTH Pa3BHTHSI T€OMETPUYECKHX

MIPEICTABICHUN MITAJIIUX TTOJAPOCTKOB . ceeuveesureeseesureesseesseesseesseessssssseesssssnsesssssssessnseesseess
2.5.1. OcHOBHBIC TIOJIOKCHHUS ¥ TUTAHHPYEMBIC pPe3yJabTaThl OOYYCHHS TeMe
CHATTIATHAS TEOMETPHISI ..vcuviiuriiieeitiire sttt nr e
2.5.2. Bo3pacTHasi TICHXOJIOTHSI TE€OMETPUYECKOTO MBIIUICHUS O0yJYaromIuXCst
FO12 JIOT ettt ettt ettt et et e s he e et eeae e e b e e ehe e e ne e ene e e beennre e neeanreeneeas
2.5.3. Meroanyeckre 0COOEHHOCTH O0YUEHUS HATJIATHON TEOMETPHUH ..oovvenvieeererrereneees
2.5.4. ®opmupoBanme YMEHHI BBIIIOJTHEHH S OCHOBHBIX JEUCTBUI
C TEOMETPUUECCKUMU OOBEKTAMH ....vviurirererissresreesressresssessessessessresnssseesresnessesssesaneans
2.5.5. Opraam3anuss ~ GOPMHUPOBAHUS JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBILICHUS TPH N3YUEHUH HATTITHON TEOMETPHM ...cvvvenvienresreesresre e sresre e sreene e
2.5.6. Tematuueckue  MpakTUYeCKHMe  PabOThl  MPH  U3YYEHUH  TEMBbI
CHATTIIHAST TEOMETPIISI ..vcuveeuviieesteeueesseesseesnesseesseesesseesseenesseestesnesnnesneenenseenseenne e
TIOOBCOCM UMIOU ...ttt ettt ettt ettt e s e e e te e sae e e b e e sneeeabeesaneeneeannas
JIMTEPATYPA JIIIS YUHMTEIIS  .....eeueetieutinteeteeusesseesseessesseessesseesseesseessesaeesseaaeeaseesesanesbeenesnnesneenrens
TTPUJTOTKEHIISL. ...ttt st b et sne e e b e e st eense e sateenneesnnas

Ilpunooicenue 1. Ilpumepbl  3a1a4, UCHONB3YEMBIX TPH  HU3YYEHUH TEMBI
«HatypanpHble uymcna» Ui OpraHu3alMu mporecca (OpMHPOBAHUS
(YHKINOHATHHON MATEMATHUYECKON TPAMOTHOCTH ...uveureeresreeresieesreeressneseeessesanens

HprZODfC@Hue 2. HpI/IMepBI TEM U MATCPUAJIOB IJId KOHCTPYUPOBAHUA KEHCA .uvveeeeeeeeeeeenn,

Ipunoscenue 3. Ilpumepsl 3aaHi TSI OpTaHU3aAINH ITpolriecca GOPMHUPOBAHUS U
BBISBJICHUS YPOBHS CPOPMUPOBAHHOCTH (DYHKIIMOHAIBHON MaTeMaTHYECKOM
TPAMOTHOCTH B 5=M KITACCE.....vetiuureeiureesssreesaseessssessssessnesssnesssnessssnesssnessssnesssnnessanns



PA3JIEJ 1.

IINTAHAPYEMBIE PE3YJIbTATBI OBYUEHUSI MATEMATHUKE B 5—6-X KJIACCAX

1.1. KnroueBbie udMenenuss B0 ®I'OC OO0 u B [IpuMepHoii 0CHOBHOI

o0pa3oBaTe/ibHOI MPpOrpaMMe B 4aCTH 00y4eHHUsI MaTeMaTHKe

B cBsa3u ¢ mpunstuem B Mae 2021 roga oOHOBIEHHBIX (heaepasbHbBIX
rOCY/IapCTBEHHBIX ~ OOpa30BaTENbHBIX  CTAaHAAPTOB  OCHOBHOI'O  OOILETrO
oOpazoBanus (mamee — DPIOC OOO) B comepkaHUU MaTEMATUYECKOTO
oOpa3zoBanus B 5-9-Xx Kiaccax TPOW3OLUIM HM3MEHEHHs, HalpaBIICHHbIC
Ha peanu3auuio  KoHuenuuu  pa3BUTUST ~ MaTEMaTHYECKOTO  0Opa3oBaHUs
B Poccuiickoit ®enepaunn (yrBepxkaeHa B 2013 r.) ¥ BBIIOJHEHUE MOPYYECHHS
[Ipesunenta PP «obecneynTh COBEPLUIEHCTBOBAHUE NPENOAABAHUS YUYEOHBIX
OpEeIMETOB «MaTeMaTUKa» U «HUHPOpMaTUKa» B 00111€00pa30BaTENIbHbIX
OpraHu3alusax, YCTAHOBUB UX MPHOPUTET B y4eOHOM IIJIaHE U CKOPPEKTHPOBAB
COJIep>)KaHHE TPUMEPHBIX OCHOBHBIX O0Opa30BATENbHBIX MPOrpaMM OOIIETO
oOpazoBanus» (nekadbps 2020 r.).

OcTtaHoBUMCS CHayajla Ha T€X WHHOBALMOHHBIX MJII MaTEMaTHYECKOTO
o0pa30BaHMsI U3BMEHEHUSX, KOTOPbIE HALIUIM OTPa’KEHUE B (peiepaibHOM CTaHIapTe.
[Ipexxne Bcero OTMETHM, 4YTO B HOBOM peNakUuu CTaHaapra ObLUIU
KOHKPETU3UPOBAHBl M CTPYKTYPUPOBaHbl JIMYHOCTHBIE, METANpPEIMETHBIE U
MpEeIMETHBIC pe3ybTaThl OOydeHus. ITO oOlee M3MEHEHHUE, Kacarolleecss BCex
y4eOHBIX MPEIMETOB, B TOM YHWCIE U MaTeMaTUKHU. Ba)KHO, YTO CTaHAApPTHI HE
CMEHWIM CBOMX KOHIIENTYaJbHbIX OCHOBAaHM, a MPOAOJIKAIOT PAa3BUTHE B TOU XKe
napajurMe, yaYuTbiBas Mpy 3TOM U3MEHEHHUs], TIPOUCXOIAIIME B HAyKe, OOLIECTBE U
rocyAapcTBe.

Bnepseie Bo ®I'OC ocHoBHOTO 00I1Iero oOpa3oBaHus 3a(PUKCUPOBAHBI
TpeOOBaHMsSI HE TOJBKO Ha 0a30BOM, HO M Ha YIJIyOJEHHOM YpOBHE, NMpHUYEM
MaTeMaTHKa 3/1€Ch OKa3ajach HE €IMHCTBEHHBIM IIPEIMETOM, TAKOW NPELIEIEHT YXKe

UMEeJl MECTO, YriayOJeHHBI YpOBEHb OCBOCHHS MpeAMeTa MNPeayCMOTPEH
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OOHOBJICHHBIM CTaHIApPTOM TaKXe M I MPEIMETOB MaTEeMaTUYECKOro W
€CTECTBEHHO-HAYYHOT'O HAMpaBICHUI: WHPOPMATUKU, PUZUKH, XUMUHU, OUOJIOTHH.
DOTO HOBOBBEJCHUE TMOJXBATHIBAET M PA3BUBACT TPAOULUHA POCCUHCKOTO
MaTEeMaTHYeCKOr0 00pa30BaHUA, TO3BOJSET YIIyOJICHHOMY Kypcy OOydeHus
CYILIECTBOBATh B TOM € IMPABOBOM I10Ji€, (POPMHUPOBATHCA B TOM KE JIOTHUKE U
CTPYKTYp€, 4TO 1 0a30BBIi KypC, a TaK)Ke MOAAECPKUBATHCS IPYTUMHU MPEAMETAMHU.
B 3TOM HanpaBiieHHH MTOSBWJIACH IEPCIEKTHBA B3aUMOAECICTBUS U MHTErPALIMH KaK
B paMKax MpeaMeTHoW oOiactu «MaTtemaTuka U UHPOpPMATUKA», TaK U OOJACTH
«EcTecTBEHHO-HAyYHbIE TPEIMETHD.

[Ipu sTom BaxkHo, uto B oOHOBiIeHHOM DPI'OC OOO 06bLI0 peain30BaHO
HOBO€ IMOHMMaHWE 0a30BOr0 M yriayOJEHHOTO YPOBHEH HM3yYEHHs] MATEMATHKH,
JJaHO COOTBETCTBYIOLIEE 3TOMY MHOE paclpeiesieHue MeXI1y HUMH TpeOoBaHMM
K MaTeMaTHYECKOW MOJArOTOBKE BBITYCKHHMKA OCHOBHOM IIKOJBL. IIpexne Bcero,
ONpeENsIeTCs] OpUEHTalusl 0a30BOr0 Kypca Ha HMHTEpPEChl U MOTPEOHOCTH TEX
yyalxcs, KOMy MaTeMmaThka OyAeT Hy)KHAa TOJbKO <JUIs JKU3HW», HO HE
B ITpodeccuu, a yriyoJIeHHOTO Kypca — Ha TOTPEOHOCTH U BO3MOKHOCTH BCEX TEX
yyanxcs, KTo OyneT MaTeMaTMKOM WM OyleT HCHOJIb30BaTh MAaTeMaTUKY
B mpodeccun  (MHXEHEPHI, MPOTPAMMUCTBI, TeXHoJoru u 1p.). o 3rToro
TpaJWLMOHHAs TMporpamMma YIJIyOJEHHOTO U3y4eHUs MareMaTUKd Obuia
OpUEHTHpOBaHa Ha TeX, KTO IUJIAHUPYET CBSA3aTh CBOIO MPO(ECCHOHATBHYIO
NEeATEIbHOCTh C MATEMATUKOM.

Eme ogHuUM BaXKHBIM MOMEHTOM SIBJISIETCS 0oOJiee 4eTKOe MpeCTaBICHUE
CTPYKTYpbl y4eOHOro npeaMera «MareMaTrkay, KoTopyro o0pazoBaiiv 4 yueOHbIX
Kypca: «MaTtemaTuka» A ydammxcs 5—6-X KiaccoB, «Anredpay, «I'eomeTpusi»,
«BepoATHOCTb U CTATUCTUKA» AJIA ydaluxcst 7—9-X KJ1accoB.

OTaenbHO OTMETUM NOSIBJIEHUE B CTPYKType MpEAMETa HOBOIO Kypca —
«BeposTHOCTP M CTAaTUCTHKA», OCHOBHOE COJEpX aHHE KOTOPOTO paHee ObLIOo
MPEACTaBICHO B Kypce anreOpbl. OCHOBHBIMU JIMHUSMM COAEPMKAHUS ITOTO Kypca

CTaJIM. BEPOSTHOCTh, CTATUCTHKA, KOMOMHATOpPHKA, rpadbl, JIOTMKA, MHOXKECTBA.
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JlaHHBIN Kypc cpa3y MOJIy4rII MPUKIATHON XapaKTep, BKIIOUAIOMIUNA TPAKTUYECKUE
pabOThI M SKCIEPUMEHTBI.

Crnenyromum arom HOPMATHUBHO-METOANYECKOTO oOecrieueHus
00pa30BaTEeNpHOTO MpoIlecca cTalia pa3paboTKa U MPUHSATHE €IIe ABYX JOKYMEHTOB:
[TpumepHOiIi OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMmMbl OCHOBHOTO  OOIIEro
oOpazoBanus (nanee — [IOOII) u [IpumepHoit pabouelt mporpaMMbl IO MaTEMAaTHKE
(manee — ITPIT).

Takum oOpaszom, B HacTosIIee BpeMs ckiaabiBaeTcs Tpuanaa: ®I'OC, ITOOI],

ITPII. KpaTko 1ainM UX OCHOBHBIE XapaKTEPUCTUKHU:

®PI'OC — HOpMaTUBHBIN JOKYMEHT, YTBEPKIEH PUKAa30M MUHIIPOCBEIICHH
Poccun ot 31.05.2021 N 287:

— COJICPKUT TpeOOBaHUS K pe3ysibTaTaM OOy4YEHHUs Ha KOHEIN OOydeHus
B OCHOBHOMH IIKOJIE;

— IPEIMETHBIE PE3YJIbTAThl ONKMCAHBI C HCIIOJIB30BAHUEM TEPMUHOJIOIMH

«OIICPUPOBATH HOH)ITI/ICM/CBO6OI[HO OIICPUPOBATH ITOHATHUCM)).

INOOIl - wmeroguyeckuit JOKyMmMeHT, ojno0peH DPYMO mno obmemy
obpazoBanuio 18.03.2022 mporokon Ne 1/22:

— COZEPXKUT pe3yNbTaThl 00ydeHus + coaepkanne 00ydeHus;

— BKJIIOYAeT  KOHKPETU3UPOBAHHBbIE  MPUMEHUTEIBHO K  OOYUYEHHIO
MaTeMaTHKE IMYHOCTHBIC U METANPEAMETHBIE PE3yIbTaThl 00YUCHHS,

— MpeAMETHbIE PE3yJIbTaThl M COJAEp)KaHHE OOy4YeHUs MpeACTaBIICHbBI
1o rogam o0ydeHus — ¢ 5-ro no 9-i kiacc;

— y4eOHBIM TIJIaHOM JJIS W3YYeHHS MaTeMaTHKH B 5-6-X Kiaccax
IpEeIyCMOTPEHO HE MeHee 5 y4eOHBIX YacoB B HEAENIO0 B TEUEHHE KaXKIOro rojaa
oOy4eHusl; Kypchl, u3ydyaemble B 7—9-X kjiaccax Ha 0a30BOM YPOBHE, peaU3yIOTCs
napajuieabHO B 00bEME COOTBETCTBEHHO 3, 2 M | yueOHbIi yac B HEJIENIO B TEUCHHE

KQXJI0TO Toj1a 00y4deHusl, BCero 6 y4eOHbIX YacoB.

IPII — wmeroauueckuid AOKyMeHT, oao00peH DOYMO mno oOmemy
obpazoBanuio 27.09.2021 nporokoa Ne 3/21:



— COJIEP>KUT pe3yJbTaThl 00y4YeHUs + coliepkaHre 00yUeHHs + TEeMaTHYECKOe
MJIAHUPOBAHUE;

—B TEMAaTUYECKOM IUIAHUPOBAHUU JIAHO TMPUMEPHOE pacrpeeseHue
y4eOHOrO0 BPEMEHU U OINMCAHbl OCHOBHBIE BUJBI JIEATEILHOCTH OO0YyYaroIIUXCH,

o0ecrneunBaoIye JOCTHKCHNE TUTAHUPYEMBIX Pe3yJIbTaTOB 00YUCHHUS.

1.2. OcobennocTu HOBOI [IpumepHoii paGoueii mporpaMMbl 10 y4eOHOMY

npeamery «MareMaTuka» B OCHOBHOM HIKOJIe

[Ipuenem ctpykrypy [IpumepHoit paboueit mporpaMMbl y4eOHOTO TIpeIMeTa
«Marematuka.

llosicnumenvHhas 3anucka, BKIOYAONIAs:

* 0O0IIYIO XapaKTEPUCTUKY YUeOHOro npeameTa «MareMaTukay;

* 1IETTU U OCOOCHHOCTU M3Y4YeHUs yueOHOTo penmera «MaTemaTukay;

* MecTo yueOHoro npeaMera «MaTtemaTuka» B yueOHOM IUIaHE.

lInanupyemvle pezyromamel OCBOEHUSI y4eOHOTo npeamera «MaTtemaTuka»
Ha YPOBHE OCHOBHOT'O 00IIIETO 00Opa30oBaHUs:

* JIMYHOCTHBIE PE3YJIbTATHI;

* METanpeAMETHBIE PE3YIbTATHI.

IIpoepammel kypcos (4 POrpaMmbl), MPEJCTABICHHBIC B €IMHON CTPYKTYpE
C IPyTUMH Y4eOHBIMHU MIPEAMETAMH M BKITIOYAIOIIUE:

* [IEeTU U3YYEHHS Y4eOHOTO KypCa;

* MECTO yueOHOro Kypca B y4eOHOM IIJIaHE;

* TpeAMETHBIC pe3yJbTaThl OCBOeHUs lIpumepHoi pabouelt mporpaMMbl
(o rogam oOy4eHus);

* coJepxkaHue yueoHoro kypca (1o rogaM o0ydeHus);

* TEeMaTUYECKOe TUTAaHUPOBaHUE y4eOHOTO Kypca (10 TojaM O0yIeHHS).

Kak Obu10 OTMEUEHO BHINIE, JIMYHOCTHBIC U METaNpeIMETHBIC Pe3yJbTaThl
ocBoeHMsI yueOHOTO mpeamera «Martematuka» npeactaBienst B [IPII

HC I10 OTACJIbBHBIM KypCaM, a II0 IpCIMCTy B MNOCJIOM, IIPH 3TOM JddHbI OHHU



B COOTBETCTBUU C €JUHOU MPUHATON CTPYKTYpOH, HO KOHKPETU3UPOBAaHbI IMEHHO
C YYETOM CHeU(PUKN 00yUeHUsI MaTEMaTHKE.

Hampumep, 3ammcaHo, 4TO JUYHOCTHBIE PE3YJIBTATHI OCBOCHUS MTPOTrPaMMBI
II0 MareMaTWKe B YaCTU 3CTETUYECKOrO0 BOCHMUTAHUSA JOJDKHBI OTPAXKaTh
«CMOCOOHOCTh K OMOLMOHAIBHOMY M OCTETHYECKOMY  BOCIPHSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEIIECHUH, pacCyXICHUH; YMEHHUE BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UICKYCCTBE». A METalpeIMETHBIE PE3YIbTaThI
OCBOCHHMsI IIPOTPaMMBbl PEryJATUBHOTO XapakTepa B 4YacTH CaMOOPTaHM3aLUU
JOJDKHBI 0OecrieunBaTh (POPMHPOBAHHUE CIEAYIOIIUX YMEHHM: «CaMOCTOSITEIbHO
COCTABJISITh IUIAH, AJITOPUTM PEIICHMS 337a4d (MM €ro 4acTh), BEIOUpATh COCcO0
pElICHUs C y4YeTOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh M KOPPEKTUPOBATh BapUAHThl PELIEHUH C YYE€TOM HOBOM
UH(pOpMaALUN.

OTmeTHM U3MEHEeHUs B 00yuyeHUU MaTeMaThke B 5—9-X Kiaccax, CBA3aHHbIE
C COJAEpKaHUEM M IUIAHUPYEMBIMHU pe3yibTaTaMu OOYy4Y€HUs, KOTOpbIE ObLIH
peanu3oBanbl B [IpumepHoit paboueii mporpamme.

1) BeimoniHeHa ompenenieHHas pa3rpy3ka o0beMa H3y4aeMoro Matepuaia
3a CYET OTKa3a OT HEKOTOPBIX 3JEMEHTOB COJEP)KAHMS, CHUKEHUS TpeOOBaHUM
K OCBOCHHIO (OpMaIbHBIX JJIEMEHTOB COJEP)KAaHUS MPOTrPAMMBI U  CIOXKHBIX
noHsaTui. Ilpexae Bcero 3TO CBSI3aHO C HOBBIM BEKTOPOM B pacHpeleieHUU
aKI[EHTOB MEXAy 0a30BbIM U YIIIyOJECHHBIM YPOBHSIMHU.

2) OcyIecTBICH OTXOJ OT JIMHEHHOTO MPUHIIMIIA TIOCTPOCHUS Kypca, YTo
spye BCEro BBIPA3WIOCH, HAPUMEP, B MPOJOHTMPOBAHUM H3YUYEHHUS YHUCIOBOM
JUHUM B Kypce anredpsl B /-M Kjacce. bonee pacmpeneneHHOe BO BpPEeMEHU U
1o KJjaccamM u3ydeHue (yHAaMEHTANbHBIX W CJIOKHBIX TMOHSTHH Kypca, BaKHBIX
NPaKTUKO-OPUEHTUPOBAHHBIX ~ TE€M  MO3BOJUT  YYEHUKY  HEOZHOKPATHO
BO3BPAILATHCA K KIOUYEBBIM MTOHATHUSAM U 3JIEMEHTAM COAECPKaHUs, HO HE B KAYECTBE

IMPOCTOI0 MOBTOPCHHUA H3YUYCHHOI'O, «TOIITaAHUA Ha OJHOM MCECTC)», a Ha Ooiee



BBICOKOM YPOBHE PAa3BUTHUSl €r0 MAaTEMAaTHYECKUX 3HAHUW, C HOBBIMHU CBSI3SIMU
MEK]ly TOHSITUSAMH, CHOCOOaMH JIEMCTBUI, C YIETOM €0 B3POCIICHHUS.

3) ObecrieueH BpEMEHHOM 3a30p — «HOKHUIIBDY — MEXJTy pacipe/ieieHHBIMU
no rojgamM oOOy4YeHHUs COJAEpX)aHUEM U TPEOOBAHUSIMU K OBJIAJICHUIO JTHUM
COJIEp’KaHHUEM.

[IponmtrocTpupyem TaHHBIE TE3UCHI HA TPUMEPE TEMBI «JleITMMOCTBY.

Havano usydyeHume TeMbl OTHECEHO K S5-My KJAacCy, IIe B COJAEpKaHUU
3aUKCUPOBAHBI CIEAYIONIME JUIAKTUYECKUE €IUHULIBL: «[lenutenu u KpaTHbIe
yucia, pa3jokeHue Ha MHoxkutend. [Ipocteie M cocraBHbie uMcna. lIpu3Haku
nenmumocT Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM». ITO UMEHHO TO COJAEPKaHUE,
KOTOpO€ HE0OXOJMMO, B YaCTHOCTH, JJII OCBOCHUS JEHCTBUN C OOBIKHOBEHHBIMHU
JIPOOSIMH.

B 6-M knacce B paMkax 3TOM TEMbI OCBAMBAECTCS CIEAYIOIIEE COACPIKAHUE!
«/lenuTenn u KpaTHbIE 4uWCia; HAUOOJBIIUN OOIIMNA JEIUTEeNb U HauMEHBIIEe
oO1iiee kpaTHoOE. JlemMMOCTh CYMMBI U IPOU3BEICHUS. J[eIeHre C OCTaTKOMY.

[Ipu 5TOM HU B 5-M KI1acce, HU B 6-M Kjlacce B TPeOOBaHUAX K PE3yJIbTaTam
0o0y4eHUs HEeT MO3UIMH, CBA3aHHBIX C JIAHHOW TEMOM, N3y4YeHUE TEMbl HOCHUT ITOKa
YUCTO MNPUKJIATHON XapaKTep: B TO BpeMs ydalllMecs HaKaIlUIMBAIOT 3HAHUS U
MPEACTABICHUS] O CBOMCTBAaX YMCEJ, CBSI3aHHBIE C JEIMMOCThbIO. TpeOoBaHue
«MPUMEHSATh TPU3HAKUA JACIUMOCTH, Pa3JIOKEHWE Ha MHOXXUTENIU HaTypallbHbIX
qyuceJ» OTHOCUTCA K 7-My Kiaccy (OTHECEHO K Kypcy anreOpsi),
I7Ie COOTBETCTBYIOIIME 3JIEMEHTHI BKJIIOUEHBI TakK€ M B cojiepxkaHue. VIMeHHO
B KOHIIE 7-ro Kjacca ydyalugecs MOTYT MpOSBUTh YMEHUS, KOTOPBIMH OHU
OBJIAJICBAJIM B TEUCHHE TpEX JET OOydeHHs. 3a CUET MOCTENEHHOTO PAaCKPBITHS,
HapalMBaHUs U YCIOKHEHUS COICPKaHMs, a TAK)KE BKIIFOUCHUS €T0 B IPYTHE TEMbI
co3faloTcsi  KOMQOPTHBIE i1 OOydYarolIUXCs  YCJIOBHUS  JJIi  OBJIAJICHUS
MaTeMaTHUKOM, 00ecTieunBaeTCsi HE00X0uMast Jjisl ITOr0 MOTHBAITHA.

Ecte 1 u3MeHeHUss B TeMaTUYECKOM ILJITaHUpOBaHMH? B TeMmarudeckom

IUIAHUPOBAHUM, KaK W NPUHATO, JAETCA PACIPEICIICHUE CONEPKAHUSA IO TeMaM

10



C YKa3aHHEM PEKOMEH]IyEMBIX YacOB Ha ux uzydeHue. ConepkaHue mpeIcTaBIeHO
KPYIHBIMH TEMAaTHYECKUMHU OJIOKaMH, YTOOBI aBTOPBI MPOTpamMM M YICOHHKOB,
YUUTENs, COCTABISIONIME CBOU aBTOPCKHE MPOrpaMMbl, MOTJIM BIHMCAThCS B 3TU
paMKM M HaWTU  CTPYKTYpUpOBaHHE, aJleKBaTHOE  OTpaOOTaHHBIM U
3apEKOMEH/IOBABIINM ce0s B MPAKTUKE OOY4YEHHs] METOAMYECKHM TMOAXOAaM U
npuHiunaMm. B mporpamme orMedeHo: «ABTOp paboueil HporpaMmbl BIIpaBe
YBEIMYHUTH WU YMEHBIIIUTH MPEIOKEHHOE YUCIIO YICOHBIX YaCOB HA TEMY, UTOOBI
yrayOUThbCsl B TEMATUKY, OoJiee 3aMHTEPECOBABIINYIO YYEHUKOB, WM HaIPaBUTh
yCUIMSL Ha TMPEONOJICHHE 3aTpyAHEHUW. JJomycTUMO TakkKe JIOKaJIbHOE
nepepacrpeieieHue U IMEePEeCTaHOBKA 3JIEMEHTOB COJIEPKaHUS BHYTPH JTaHHOTO
KJ1accay.

[TpuHIMNUATBEHAS TO3UIUS PA3pa0OTUYUKOB MPOTPAMMBI 3aKTHOYAETCS B TOM,
YTO KOHTPOJIb HE (PUKCUpYETCS B MPOrpaMMe, KOJMYECTBO MPOBEPOUYHBIX padOT
(TeMaTHUYeCKUil U UTOTOBBIA KOHTPOJIb KAUeCTBA YCBOCHUS yUeOHOTO MaTepuana) u
UX TUO (CaMOCTOATENIbHBIE W KOHTPOJIbHBIE pabOThl, TECThI) OCTAIOTCS
Ha YCMOTPEHUU YUUTENS.

B nacTosiimem TemMaTH4eCKOM TIJIAaHUPOBAHUM 3a(DUKCUPOBAHO OTIACITHHBIMU
MO3ULKAMH UTOTOBOE 0000IIEHUE, TOBTOPEHHUE, CUCTEMATU3allMsl 3HAHUN B KOHLIE
KOKIOTO Toja oOydeHus, OoJblIoi OJOK BBIAENEH IS dTOro B 9-m Kiacce
1151 toAroToBkH kK 'MA. Takke yunTens BIpaBe yBEIUUUTh WA YMEHBIIUTD YUCIIO
y4eOHBIX YacoB, OTBEJACHHBIX Ha OO0O0OIIEHHE, TOBTOPEHUE, CHUCTEMATHU3AIUIO
3HAHHUI 00yYarOIINUXCSl.

EnuHcTBEeHHON 1EIBI0 U KPUTEPHUEM SIBIICTCS JOCTIKEHHUE TUIAHUPYEMBIX
pPE3yNbTaTOB 00yUYEHHUS, YKa3aHHBIX B ITPOrPaMME.

Hnst  oOecnieyenusi  mporecca  GOPMHPOBAHUS ~ MOPEIMETHBIX U
METaNnpeIMETHBIX PE3yJbTaTOB OOYUYeHHUs] B TEMATUUYECKOM TUIAHUPOBAHUU
MPEACTABICHbBl  COOTBETCTBYIOIIME  BUJbBI  JEATECIBHOCTH,  HaIPABJICHHbIC
Ha (opMUpOBaHKME MPOYHBIX MPEIMETHBIX HABHIKOB W Pa3BUTHE JIOTUUECKOTO

MBIIJICHUS, YMEHHUS paccyXaath, paboTaTe ¢ wuHPOpMANUEH, TPOBOIUTH
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MaTEMaTUYECKUE IKCIIEPUMEHTHI, PAKTUYECKUE PAa0OThl U HCCIIEIOBAHUS, B TOM
YHClIe C UCTIOIb30BaHUEM LIU(PPOBBIX PECypCOB.

[IpeameTHBIC BUIBI IEATETLHOCTH TPEACTABICHBI TAKUMH JIEHCTBUSIMHU, KaK:
BBIYHCIIATH, CTPOUTDH, U300paKaTh, U3MEPATD, 3AMUCHIBATH (POPMYITy, BhIpAXKEHUE,
bopMyIHpPOBaTh M IPUMEHSITH TIPABUIIO, AJITOPUTM, CPABHUBATh U YIIOPSI0YNBATH,
OCBaWBaTh IMOHATUA M CMOCOOBI, W3y4yaTh CBOMCTBA, pelIaTh 3aJayd W Jp.
K meTanpeaMeTHbIM BUAAM JIEATEIIBHOCTH OTHOCSITCS CIEAYIOIIME: PelliaTh 3a/1aun
pa3HbBIMU  croco0aMH; CpaBHUBATh, BbIOUpATh, MpeIaratb W OOCYXKIaTh
QITOPUTMBI, CIOCOOBI pEHICHUS 3aJa4d; OCYIIECTBJISATh CaMOKOHTPOJIb H
CaMOTIPOBEPKY;  HAxXOJIUTh  OKCICPUMCHTAIBHBIM  TIyTeM,  MOJCIHPOBATH,
KOHCTPYHUPOBATh; HAOIIOJaTh U aHAIM3UPOBATh, BBISIBIISATH CXOJCTBA U Pa3INyMs;
WJUTIOCTPUPOBATH, MPUBOIUTH IPUMEPHI, KOHTPIIPUMEPHI; UCCIEA0BATH, BHIIBUTAThH
TUIIOTE3bl, 000CHOBBIBATh, OIIPOBEPTATh.

B nensix ycuneHust npakTUKO-OpPUEHTUPOBAHHOM HAMPABICHHOCTH O0yUeHHUS
MPaKTUYECKUE Pa0OThI BCTABJICHBI B INIAHUPOBAHUE U KaK JIEMEHT COJACPKaHMUS.

HeoOxoaumocTh uCHoNib30BaHUST HHU(PPOBBIX PECYPCOB TaKKE OTpakeHa
B BUJIaX JICATEIILHOCTH B TE€X TeMax, IJIE€ ITO Ieecoo0pa3Ho, MOAYEPKUBACTCS
NOTEHIMAN [HU(PPOBBIX PECYPCOB MPEKIE BCETO ISl PA3BUTHSI UCCIIEI0BATEIBCKUX
YMEHHUM.

B  Buagax = geATENBHOCTH  YACICHO  BHHMaHHE  (OPMHPOBAHUIO
GyHKIMOHATFHOM MAaTeMaTHYeCKOW TPaMOTHOCTH, BO MHOTHX TeéMaX BCEX KypCOB
mpeajiaraeTcsi  «pemarh  3aJa4d U3 peaNbHOM  KU3HW»,  «IIPUMEHSTh
MaTeMaTUYECKUEe 3HaHUSI [JIsl PEIIeHUs 3a7ad W3 JAPYruX MPEeIMETOBY.
AKIEHTHPOBAHHOE dbopmupoBaHue GyHKIIMOHATBHOM MaTeMaTU4eCKOn
IpaMOTHOCTH, ()EHOMEH KOTOPOW HM3ydaeTcs KaK B XOJe MEKIYHAPOIHBIX, TaK U
POCCUMCKHUX WCCIICIOBAHUM, TTOMOYKET YUMTEIIO CHEIaTh U3YYCHUE MATEMaTUKU
Ha 0a30BOM ypOBHE 00JIe€ MOTHBAITMOHHO OTIPABIAHHBIM.

B 3akiioueHue OTMETHM, YTO peaiu3alus B 00pa3oBaTENbHOW MpPaKTHKE

OOHOBJIEHHOTO HOPMATUBHO-MCTOAUYICCKOI'O IIPOIrpaMMHOI'0 KOMILJICKCA, KOTOpI)IfI,

12



C OJIHOWM CTOPOHBI, 0Aa3UPyeTCss HA TPAIUIMAX M TOCTHKECHHSIX MaTeMaTHYeCKOTO
o0Opa3oBaHMsl, a C JPYroil CTOPOHBI, OTKPHIBAET HOBBIE BO3MOXHOCTH U PECYPCHI,
TIO3BOJIUT CJIENIaTh OOyuYeHHEe MaTeMaTHKe OoJiee pe3yiIbTaTHBHBIM, a MPOIECC

OBJIaACHUA MAaTCMAaTHIYCCKUMH 3HaAaHUSAMHA Ooee Pa3BUBArOIIVM.

1.3. CoaepxxaHue U IVIAHUPYeMble Pe3yJbTAaThl 00yUeHHs B PpAMKaX y4eOHOro

npeamMeTa «MaremaTuka» I YAl XCH 5-6-x ki1accoB

B Tabmuue 1 nmpeacraBieHsl cofep:kaHue O0ydyeHHs B Kypcax MaTEMaTUKH
5-TO U 6-TO KJIacCOB M TpeOOBaHMs K pe3ysibTaTaM HMX OCBOEHHUS Ha KOHEL roja.
JlaHHOE mpeAcTaBIIeHUE YA00HO YUUTEINO AJI CONOCTABJIEHUS HOBOM NMPOTrPAMMBI
C TPaJAMLIMOHHOW MMPOrpaMMOM, IO KOTOPOIl OH paboTaeT, a Tak’Ke AJIsl BBIBICHHUS
UTOTOBBIX pE3YyJbTAaTOB OOYy4YEHHS, KOTOpblE HEOOXOAMMO IOCTHYh B TEKYILIEM
y4e€0HOM TOJly, U PEe3yJIbTaTOB, JOCTHKEHUE KOTOPBIX OTHECEHO K MOCIIEAYIOINM
rogaMm oO0y4yeHHus. OTO MNOMOXET IEeJarory MHpaBWIbHO pPacCTaBUTh aKLEHTHI
IIPU OpraHU3aluy OOYYEHHS U KOHTPOJISI YYEOHBIX TIOCTHKEHHI: TPOMEKYTOUHBIX,

TCMAaTHYCCKHUX N UTOT'OBBIX.
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Tabnauya 1

Conepmaﬂne oﬁyqumI B KypcaxX MaTEMaTUKHU 5-ro m 6-ro KJjaccoB u TpCﬁOBaHHH K pe3yJbTaTaM UX 0CBOCHUSA

Cooepoicanue 06yuenus

Tpebosanus k pezyromamam 00yyeHus

5-11 KJIACC

Yucja 1 BBIYUCTIEHUS

Hamypanvnwie uucna u nyno

HarypansHoe umucno. Psg HarypansHbix uncen. Yucno O.

N3o00paxenue HaTypaJIbHBIX yucel TOYKaMH
Ha KOOPAUHATHOM JIyYe.

[To3unroHHas cucrteMa cuucieHus. PuMckas Hymepauus
KaKk TMpUMEpP HEMO3UIUOHHOM CHUCTEMBbI CUMCIICHUS.
JlecsiTnuHas cuctema CUMCIICHUS.

CpaBHeHUE HATYpaJIbHBIX YMCEIl, CPABHEHUE HATYPaJIbHBIX
yucen ¢ HyjeM. CnocoOwl cpaBHeHus. OKpyrieHue
HATypaJIbHbIX YHCEII.

CroxeHre HaTypaJbHBIX YHCEJN; CBOWCTBO HYJSI IIPU

ClIOXEeHUU. BpluMranue Kak JedcTBUe, 0OpaTHOe

[lonuMaTh W TOPaBUIBHO YHOTPEONSATH TEPMHUHBI,
CBSA3aHHBIE C HATYPAJIbHBIMU YUCIAMH.

CpaBHHBATh M YIOPSII0YMBATH HATYypaJbHbIE YMCTIA.
CooTHOCUTH ~ TOYKY HAa  KOOPJIMHATHOM  JIyue
C COOTBETCTBYIOIIUM €M 4YHUCIOM U  H300paxkaThb

HaTypaJbHbIC YHUCJIa TOYKAMH Ha KOOPAHWHATHOM JIy4cC.

BrimonnsaTh apupMeTHIeCcKue JIEUCTBHS
C HATypaJIbHbIMU YUCIIAMH.

BpimonHATe  NmpoBEpPKY,  OPUKUAKY  pe3yibTara
BBIYMCIICHUU.

OKpyrisTh HaTypaibHbIE YUCIIA



Cooeporcanue 0byyenus

CJIOKEHUIO. Y MHOKEHUE HATYypaJbHBIX YKCEN; CBOWCTBA
HYJISI 1 €IMHUIBI TIPU YMHOXEHUH. J[elieHne Kak 1eicTBue,
oOpaTHOoe yMHOXeHHMIO. KOMIOHEHTH JEUCTBUH, CBS3b
Mexnay HumH. [IpoBepka pesynbrara apupmMeTH4ecKoro
nerictBus. [lepemecTuTenpHOE U COYETATENBHOE CBOMCTBA
CJIOKEHUSI U YMHOXEHHUS, PacCIpe/IeTUTEIbHOE CBOWCTBO
YMHOEHHUSI OTHOCUTEIIBHO CIIOKECHUS.

Hcnonb3zoBanne OYyKB uisi O0O3HAUCHUS! HEU3BECTHBIX
KOMIIOHEHT Y  3allUCH  CBOWCTB  apU(PMETHUYECKUX
JICVCTBU.

Jenurenu v KpaTHbIE YKCIa, Pa3JI0KEHUE HA MHOKUTEIIH.
JleneHue ¢ 0cTaTKOM.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM. 3alucCh YuUCa
B BUJIE CYMMBI Pa3psiAHBIX CIAaraeMbIX.

YucnoBoe BbIpakeHUE. BrIunciieHne 3HaY€HUI YU CIOBBIX
BBIPAKCHUM, MOPAI0K BBITIOJIHEHUS JICUCTBUM.

Hcnons3oBaHue ITPHU BBIYUCJIICHUAX TIECPEMECTUTCIILHOTIO U

Tpebosanus xk pe3yromamam 00y4eHus.
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Cooeporcanue 0byyenus

COUETATEIBHOTO CBOMCTB CJIOXKEHHUS U YMHOXKECHUS,
pacnpeneauTenbHOro CBOMCTBA YMHOXEHUS
OTHOCHUTEJIBHO CIIOKEHUS

Jlpoou

[IpencraBienne o JapoOW Kak CIOCOOE 3amucH 4YacTu o

BenuuuHbl. OOBIKHOBEHHbIE npoOu. I[lpaBunbHblE WU
HEIIPaBUIbHBIC Ipoou. CMmeranHas IpoOb;
MPEICTABICHUE CMEIIAHHON IPOOU B BUJE HEMPaBUILHOM o

JIpoOU U BBIJEJIICHHE LIETION YaCTH YuCa U3 HEMPAaBUIIbHON
npobu. M3o0pakeHue apodelt ToukaMu Ha KOOPAMHATHOM o

ayde. OcHOBHOE cBOMCTBO apodu. CokpailieHue apoOeid.

[IpuBenenue apobu Kk HOBOMY 3HameHartent0. CpaBHEHHUE ]
TpoOeii.
CnoxeHue U BeIUUTaHUE JIpoOeil. YMHOKEHHE U JCICHUE °

npoOeii; B3auMHO-00paTHBIC aApoOu. HaxoxknaeHue yactu

OeJaoro 1 ucjaoro 1mo €ro 4acTtu.

Tpebosanus xk pe3yromamam 00y4eHus.

[lonumMaTh W TPaBUIBHO YHOTPEONIATh TEPMUHBI,

CBS3aHHbIE C OOBIKHOBEHHBIMH U  JIECITHYHBIMU
JTPOOSIMHU.
CpaBHHMBaTh B MPOCTCHIIMX CIIy4asX OOBIKHOBCHHBIC

JIpoOH, TeCATHIHBIC IPOOH.

CooTHOCHTH  TOYKY HAa  KOOPJAMHAaTHOM  JIy4de
C COOTBETCTBYIOILIIMM €1 YUCIIOM.
BrimonsaTh apupMeTuyecKue JNEUCTBUSA

¢ OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILIUX CITyHAsIX.

BpimosmHATE  TIpOBEpPKY,  NPUKUAKY  pe3yJibTara

BBIYUCIICHUN
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Cooeporcanue 0byyenus

Hecaruunas 3anuck apooeit. [IpencraBienne necaTHaHON
Ipobu B BHIe OOBIKHOBEHHOH. 300paskeHne AecaTUYHBIX
npoOei TouKaMH Ha KOOpJAMHATHOM mnpsmoii. CpaBHEHUE
JECATUYHBIX APOOEH.

Apudmernueckue NEUCTBUS C JACCATUYHBIMU JPOOSMH.

OxpyriieHue AECATUYHBIX IpoOei

Tpebosanus xk pe3yromamam 00y4eHus.

Pewenue mexcmoewix 3a0au

Pelienrie TEKCTOBBIX 3a/1ady apUPMETUUECKUM CIIOCOOOM.
Pemenue norumveckux 3anad. Pemenue 3amgad nepedopom
BCEX BO3MOXHBIX BapuaHTOB. Mcnosb30BaHUE TMpU
pELIeHUH 3a7a4 TaOJIHIl U CXEM.

Pewenue 3aj1ad, coAepKaIIHNX 3aBUCHUMOCTH,
CBSI3bIBAIOIIUE BEJIIMYUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE;
[IEHa, KOJMYECTBO, CTOMMOCTh. EIUHMIIBI M3MEpPECHUS:

MacChbl, BMECTUMOCTH, II€HbI; PACCTOSAHUS, BPEMECHHU,

e Pemares TeKCTOBBIC 3a4aUM apH(i)MCTI/I‘IGCKI/IM CIT0CO00M

U C IMOMOIIBI OPraHW30BAaHHOI'O KOHEYHOIO Iepedopa
BCEX BO3MOXXHBIX BAPUAHTOB.

Pematp 3a7a4H, coaepKalue 3aBUCHUMOCTH,
CBSI3BIBAIOIINE BEJIMYMHBI: CKOpOCTb, BpEMSI,
pacCTOsTHUE; LIEHA, KOJTUYECTBO, CTOUMOCTb.
Hcnonb3oBaTth KpaTKUE 3alHCH, CXEMbI, TaOJUIIbI,

0003HauEHUs NP PELICHUH 3a]1ay.
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Cooeporcanue 0byyenus

CKOpOCTH. CBs3p MCKAY CANMHUIIAMU N3MCPCHUA K&)I(I[Oﬁ
BCIIMYUHBI.

Pemenne oCHOBHBIX 3aJJa4 Ha I[pO6I/I.

HpeI[CTaBJ'IeHI/Ie JAaHHBIX B BHJIC Ta6J'II/II_[, CTOJIOYATHIX

ayarpamm

Tpebosanus xk pe3yromamam 00y4eHus.

ITonp30BaThbCsl OCHOBHBIMU CAWHNUIAMU U3MCPCHU:

OCHBI, MaACChbl, PaACCTOAHUA, BpPCMCHHU, CKOPOCTH,

BBIPQKATh OJHM CIMHUIIBI BEJTUYHHBI Yepe3 IPyTHe.
N3BnekaTh, aHaIU3UPOBATh, OIEHUBATH WH(POPMAIIUIO,
TabIuIIE, croJiouaToi

MpCaACTAaBJICHHYIO B Ha

AuarpaMmc, HHTCPIIPCTUPOBATDH IMpCaACTaBJICHHBIC

JAaHHBIC, NCIIOJIb30BATh JaHHLIC ITPHU PCIICHUHU 3a1a4

Haznaonasn zeomempus

Harnsinuele mpencrtaBiaeHuss o Qurypax Ha TIJIOCKOCTH:

TOYKa, mOpsiMas, OTPE30K, JIy4d, yroji, JOMaHasi,

MHOTOYTOJIbHUK, OKPY’KHOCTb, Yron. Ilpsmoi,

KpYT.
OCTPBIH, TYIIOU U Pa3BEPHYTHIN YIJIBL.
JInuHa oTpe3ka, METPUUYECKWE €IUHULBI JIUHBL. JlnHa
JIOMaHOMW, NEPUMETP MHOrOyroJibHuKa. HW3mepenue wu
IIOCTPOCHHE YTIIOB C MOMOIIBIO TPAHCIIOPTUPA.

Harnsaueie npencrabieHusi o (urypax Ha TUIOCKOCTH:

MHOT'OYT'OJIBHUK; IPAMOYT'OJIbHHUK, KBaJApaT, TPCYIOJIbHUK;

ITonp3oBaThCs reOMCTPUYCCKNMHN TIOHATHUAMU: TOUYKA,

npsiMasi, OTpPEe30K, JIy4d, YIroJ, MHOTOYTOJIbHUK,

OKPYXHOCTb, KPYT.
[IpuBoauTH MpUMEPHl OOBEKTOB OKPYXAIOIIET0 MHUpA,
UMeEIUX (OpMY U3YUEHHBIX TEOMETPUUYECKUX DUTYP.
Hcnons30BaTh TEPMHHOJIOTHIO, CBA3AHHYIO C YIJIAMH:
BEpLIMHA CTOpPOHA; C

MHOT'OYI'OJIbHUKaMHu:  YTOJI,

BCpHaiHa, CTOpOHA, AWAroHajJib; C OKPYKHOCTBIO:

pannyc, 1TuameTp, UEHTP.
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Cooeporcanue 0byyenus

O paBEHCTBE PUTYD.

N3o6pakenne Guryp, B TOM 4UCiIe HA KJIeTYaTOW Oymare.
[Toctpoenue koHdurypanuii U3 YacTed MPsSIMOMH,
OKPY>)KHOCTH Ha HEJIMHOBAHHOM M KIeT4aTroil Oymare.
Hcnonp3oBanue CBOICTB CTOPOH u yTJIOB
NpsIMOYTOJIbHUKA, KBaJIpaTa.

[[nomame  TPSIMOYTOJBHMKA W MHOTOYTOJIBHHUKOB,
COCTABJICHHBIX U3 MPSIMOYTOJHHUKOB, B TOM 4YUCIE QUryp,
M300paKEHHBIX Ha KJIeT4aToi Oymare. EMWHUIIBI ITomam.
Harmsimaple  mpeacTaBieHUS O  MPOCTPAHCTBEHHBIX
durypax: TpAMOYTOJIbHBIA  MapajuieNienumnesn, Kyo,
MHOTOI'PaHHUKH. N3o00paxenue MIPOCTENIINX
MHOTOTpaHHUKOB. Pa3BepTku Kyba W mapasuienenuresna.
Co3nmanue Mojeneil MHOTOrpaHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.).

O0beM  TpSAMOYTOJILHOTO  MapajUieNienuiena, Kyoa.

Enunuiiel usmepenust oobema

Tpebosanus xk pe3yromamam 00y4eHus.

N300pakate  W3ydyeHHbIE  T€OMETPUYECKHE  (PUTYpBI
Ha HEJIMHOBAaHHOM 1 KJIETYATON OyMare ¢ IOMOLIBIO LIUPKYJIS
Y JIMHEKHU; CTPOUTH OKPY’KHOCTB 3aJAHHOTO PAINyca.
Haxomute  IIMHBI ~ OTPE3KOB  HEMOCPEACTBEHHBIM
U3MEPEHUEM C IOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KU
3aIaHHOM JUJIMHBI; CTPOUTH OKPYKHOCTh 3aJaHHOIO
panuyca.

Hcnons3oBarh  cBOWCTBA  CTOPOH U YIJIOB
OpsIMOYTOJIbHHMKA, KBajapara JUisi HX IOCTPOEHUS,
BBIYKCIICHUS IJIOIIAU U IEPUMETPA.

Beluucnate  nmepumeTrp M uomiaab  KBajpara,
IPsIMOYTOJIBHUKA, duryp, COCTaBJIEHHBIX
U3 IPSIMOYTOJIBHUKOB, B~ TOM  4ucie  Quryp,
M300paKEHHBIX HA KJIETYaToi Oymare.

ITonb30BaThCd OCHOBHBIMH METPHUYECKHUMU €IMHULIAMH
WU3MEPEHUS JUIMHBI, IUIOIA/IN; BBIPA’KaTh OJIHU €IMHHILIBI

BEJIMYUHBI YEPE3 IPyTHUe
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Cooeporcanue 0byyenus

Tpebosanus xk pe3yromamam 00y4eHus.

6-11 KJIACC

Yucja ¥ BBIYHCTIEHUS

Hamypanvnsie uucna

Apudmernaeckue JENCTBUS c MHOT'03HAYHBIMH
HATypaJIbHBIMU YnciiaMu. UNCITOBBIE BRIPAXKECHUS, TTOPSTIOK
JEHCTBUM, HCIIOJIb30BaHUE CKOOOK. Vcmonp3oBaHHE MpH
BBIYHCIICHUSAX TEPEMECTUTEIBPHOTO W COYETATEIIbHOTO
CBOMCTB CJIOKCHHMSI M YMHOXXCHHMSI, PaCIPEACIIUTEILHOTO
CBOMCTBA  YMHOXXCHHS  OTHOCHUTEIBHO  CIIOXKCHHUSI.
OxpyrieHne HaTypaIbHBIX YUCEIL.
JenuTenu W KpaTHbIE 4YHCIA; HAWMOONBIINNA OOIIUN
JEMUTENIb M HauMeHbIee obmiee KpatHoe. [IpocTeie u
COCTaBHBIC 4YHCIa. Pa3mokeHWe dYwnciaa Ha TPOCTHIE

MHOXHNTCIIN. I[CJ'H/IMOCTI) CYMMBI W TIPOU3BCIACHUA.

[Ipusnaku gemumoctu Ha 2, 5, 10, 3, 9. JleneHue

C OCTaTKOM

3HaTh ¥ MTOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3TUIHBIMU
BUJIAaMU YHCENl M CIOCO0aMH UX 3aIUCH, MEPEXOJIUTh
(eciu 3TO BO3MOXKHO) OT OJHOU (hOPMBI 3alUCH YHCIIA
K IpYyroi.

CpaBHuBaTh M  YNOPSAOOYMBATH  LEJBIE  YHCIA,

OOBIKHOBEHHBIE W JIECATUYHBIE APOOHM, CpaBHUBATH
YHClia OJTHOTO U Pa3HBIX 3HAKOB.

BrinonssaTh, codeTtass yCTHbIE U MUCHMEHHBIE MPUEMBI,
apupMeTHIECKUEe IEHCTBUS ¢ HATYPAJTbHBIMU U TICIBIMU
YUCIaMH, OOBIKHOBCHHBIMH U JICCATHYHBIMHU JPOOSMH,
TIOJIOKUTEIIBHBIMU U OTPUIIATCILHBIMHU YHCTIAMHU.
Beraucnsate  3HaUYCHUS

YUCIOBBIX BBIpa)KeHHﬁ,

BBIITOJIHATD MPUKHUIKY n OIICHKY pe3yiibTara
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Cooeporcanue 0byyenus

JIpoou

OObIkHOBeHHasi JpoOb, OCHOBHOE CBOMCTBO Apodu,
cokpaienue Apobeil. CpaBHeHHME U YHOPSIOUYMBAHHE
npoOeil. Perenue 3a1a4 Ha HaX0XKACHUE YACTH OT LIEJIOTO
U 1EJoro Mo ero yactu. JIpoOHoe YMciio Kak pe3ysbTaT
nenenusi. llpencraBnenue AECATUYHOW JpoOU B BHUIE
OOBIKHOBEHHOM ApOOM M BO3MOXKHOCTH IPEJCTABIICHUS
OOBIKHOBEHHOM JIpoOW B BHJE ACCATUYHOU. [lecaTuyHbie
Ipobu M MeTpuyeckas cucrema Mmep. Apudmerndeckue
JEUCTBUSL U YUCJIOBBIC BBIpAKEHUS C OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSIMH.

OtHomenue. /lenenue B JaHHOM OTHOIIEHHWU. Macmta0,
npornopuus. I[IpumeHeHune nponopuui 0OpU  PELICHUU
3a1ad.

ITonsTue IMpOLCHTA. Breruncnenue IMpoUCHTAa OT BCJIMYMHBL

N BCJIIMYMUHBI 11O C€C IMPOLCHTY. BI)Ipa}KeHI/Ie IIPOLICHTOB

Tpebosanus xk pe3yromamam 00y4eHus.

BBIUMCJICHUI; BBINOJHATH IPEOOpa30BaHUS UYUCIOBBIX
BBIP@XEHU Ha OCHOBE CBOMCTB apU(pMETHUYECKUX
JICHCTBUM.

ITonp30BaThCA NMpU3HAKAMU JIEJIUMOCTH, PACKIIAIbIBATH
HATypaJIbHBIE YHACIIA HA IIPOCTHIE MHOXKHUTEIH.
CoOTHOCUTH TOYKY Ha KOOPAMHATHOM  MpSAMOU
C COOTBETCTBYIOILIUM €M YHCIOM M H300pa)kaTh YHCIIA
TOYKaMH Ha KOOPJWHATHOW MPAMOM, HAXOAUTHh MOJIYJIb
qyuca.
COOTHOCHTH TOYKM B MNPSIMOYIOJBHOM  CHUCTEME
KOOPAMHAT C KOOPAUHATAMU 3TOM TOUYKHU.

OkpyrasiTh Uenble Yuciaa M JIECSITHUYHBIE JApooOw,

HaXOIUTb HpI/I6HI/I)K€HI/I${ qHCCI
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Cooepoicanue 00yuenus Tpebosanus xk pe3yromamam 00y4eHus.

ACCATNYHBIMHA ,ZIpO6HMI/I. Pemenue 3a/la4 Ha IIPOLCHTHI.

BBIpa)KCHI/IC OTHOIICHHA BCIIMYKWH B IIPOLCHTAX

Honosxcumenvnovie u ompuuamesibHble Hucjia

IlonoxurenbHble U OTpULATENbHBIE yncia. Llenbie yncia.
Mopyibs yucna, reoMeTpudecKas UHTEPIPETals MOLYIISA
yucna. M3o00paxeHnue yucen Ha KOOPAUHATHOW MPSIMOM.
Hucnosele NPOMEKYTKH.

CpaBHeHue  uucen.  Apudmeruyeckue  JIeHCTBUA
C TIOJIOKUTEIbHBIMHA U OTPULATEIbHBIMA YMCIIAMH.
[IpssMOyrosbHass cucTeMa KOOPAMHAT HA IIOCKOCTH.
KooprHatel TOUKHM Ha MIIOCKOCTH, adciycca U OpJuHaTa.
[Toctpoenne Touek u ¢Guryp Ha KOOPAMHATHOM

IINTOCKOCTH

Qucnoevie u 6yKGeHHble 8blpalICEeHUA

Ilpumenenre OyKB  JUIsl  3alMCH  MATE€MaTHYECKUX e [lonumate ¥ ynoTpeOJATH TEPMHUHBI, CBSI3aHHBIC

BBIpOKEHUI U mpeioxkeHnil. CBoMCTBa apruPMETHIECKUX C 3aMUCBhI0 CTENEHU 4YHUCJIa, HAXOJIUTh KBajapaT U KyO



Cooeporcanue 0byyenus

NeucTBUli. DyKBEHHBIE  BBIPAXCHUS W YHCJOBBIC
MOJCTAHOBKU. DYyKBEHHBIE PABEHCTBA, HAXOXKICHUE
HEU3BECTHOrO  KoMroHeHTa. Dopmynbl,  dhopmyibl
MepuMeTpa Y IUIOIIAAM NPSMOYTOJIbHHUKA, KBAJApara,

o0beMa napajuiesienurena u Kkyoa

Tpebosanus xk pe3yromamam 00y4eHus.

YlClia, BBIYUCIIATH 3HAYEHUS] YUCJIOBBIX BBIPAYKEHU,
COJIEPIKALINX CTEIICHH.

e [lomp30BaTbcs MacmTaboOM, COCTaBISATH MPOMOPLUU H
OTHOILIEHUS.

e lcnonp3oBarhb 6YKBI)I JJIsA 0003HAUCHHUS 4YHCE IIpu

3allUCM  MaTEeMaTUYECKUX BBIPAXKEHUM, COCTaBIATH
OYKBEHHBIC BBIpOKEHUSA ©  (POPMYJbI, HAXOJUTh
3HauYe€HUS OYKBEHHBIX BBIPAXECHHUM, OCYIIECTBISA

HE0OXO0IMMBbIE MTOICTAHOBKYU M MPE0Opa3oBaHusl.

e HaxoauTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pewienue mexkcmoewix 3a0au

Pemenre TeKCTOBBIX 3a/1ad apu(PMETHUESCKUM CIIOCOOOM.
Pemenne normyeckux 3amgad. Pemenue 3agad nepedbopom

BCCX BO3MOKHLIX BApUAHTOB.

Pemienue 3aaa4d, coAcCpiKamux 3aBUCHUMOCTH,
CBA3BIBAIOIIIUEC BCIIMYUHBI: CKOpOCTh, BpCEMs,
PaCCTOAHUC, oceHa, KOJIM4YECTBO, CTOUMOCTB,

e Pemiatp MHOTOIIIarOBBIE TEKCTOBBIC 3a7auu
apu(pMETUIECKUM CTIOCOOOM.
e Pemarp  3amauym, CBsS3aHHBIE C  OTHOIICHHEM,

IMPONIOPHUOHAIBHOCTBIO BEJIMYHWH, IPOLCHTAMHA, PCIIATh
TPHU OCHOBHBIC 3a1a4M Ha I[pO6I/I H IIPOLCHTHI.

e Pemars 3a7a4H, CoJIepIKaIIue 3aBHCUMOCTH,

23



Cooeporcanue 0byyenus

MPOU3BOAUTEILHOCTD, BpeMs, 00beM padboThl. EquHuUIIbI
U3MEPEHHUS: MacChbl, CTOMMOCTH; PAaCCTOSIHUSA, BPEMEHHU,
cKOopocTH. CBS3b MEXKY CAMHULIAMU U3MEPEHUS KaKIOM
BEJIMYUHBI.
Pemenne  3amay,  CBSI3aHHBIX C  OTHOUICHHEM,
MPONOPLHUOHAIBHOCTBIO BEJIMYMH, IPOLICHTAMU; PEIICHUE
OCHOBHBIX 33/]a4 Ha JPOOU U MPOLEHTHI.

OueHka ¥ MPUKUAKA, OKPYTIICHHE pe3yJibTaTa.
CocraBnenue OYKBEHHBIX BBIPRKEHHN 10 YCIOBHUIO
3a/1a4H.

[IpencraBienne qJaHHBIX C TOMOIIIBIO TAOJIUIT U TUArPaAMM.

CronbuaThie [UarpaMMbl: YTEHHUE U MOCTpoeHue. UTeHue

KPYTOBBIX JuarpaMmm

Tpebosanus xk pe3yromamam 00y4eHus.

CBS3BIBAIOLINE BEJIUNYHHBIL: CKOPOCTb, BpeM,
paccTosiHue, IIEHa, KOJIMYECTBO, CTOMMOCTB;
NPOU3BOJIUTEIILHOCTh,  BpeMs, 00beM  paloThlI,

UCTIONIB3YST  apu(PMEeTHYecKue  JCUCTBHUS,  OICHKY,
NPUKUIKY; TIOB30BAThCA CIMHHUIIAMH  W3MEpPEHUS
COOTBETCTBYIOIINX BEITUYHH.

CocraBnsaTh OYKBEHHBIC BBIPQXCHHS 110 YCJIOBHIO
3a/1aumu.
N3BaekaTh uHdopmarmio, IIPEICTABIICHHYIO
B TaOJWIlaX, Ha JMUHEHHOH, CToNOYaToOl, KpyroBoOi
auarpaMMax, —HHTEPIPETHPOBATH  MPEICTABICHHBIC
JAHHBIC; UCIIOJIL30BATh JJAHHBIC MIPU PEIICHUH 3a1a4.
[IpeactaBnsaTe WHPOPMALIMIO € TIOMOIIBIO TaOJHII,

JUHEWHOU U CTO0YATON Juarpamm

Haznaonasa zeomempus

Harnsaueie npencrabieHusi o (urypax Ha TUIOCKOCTH:

TOYKa, TpsiMasi, OTPE30K, Jy4, Yroj, JomaHas,

o [IpuBoauTh MpuUMEpHl OOBEKTOB OKPYKAIOIIETO MUpA,

HNMCIOIIINX (1)OpMy HN3YYCHHBIX TCOMCTPHUUCCKUX IIJIOCKUX
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Cooeporcanue 0byyenus

MHOTOYTOJIBHUK,  YETBIPEXYTIOJBHUK,  TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3auMHOEe pacnosioKeHHE IBYX NPSMBIX Ha IUIOCKOCTH,
[apajuleNIbHbIE MPSMBIE, NEPHEHAUKYISAPHBIE IPSMBIE.
N3mepeHne pacCTOsIHUM: MEXAY IBYMS TOUYKAMH, OT TOUKHU
110 IPSIMOM; JUIMHA MaplIpyTa Ha KBaIpaTHOM CETKE.
N3mepeHne w©  IOCTPOCHUE

YTJ10B C IIOMOIIBIO

TpaHcropTupa. Buabsl TpeyroabHHKOB: OCTPOYTOJIbHBIM,

NPSIMOYTOJIbHBIN,  TYHOYTOJBHBIN;  paBHOOEAPEHHBIN,
PABHOCTOPOHHUM. YeTpIpexyrojibHUK, IIPUMEPBI
YETHIPEX YT OJIbHUKOB. IIpsAMOYTOJIbHUK, KBaJpar:

WCIMOJIb30BaHUE CBOWMCTB CTOPOH, YIJIOB, JAWArOHAaJICH.
N306pakeHne reoMeTpuyeckux (GUryp Ha HEJIMHOBAHHOM
OyMare ¢ UCIOIb30BaHUEM IIUPKYJISi, TUHEHKH, YTOJbHUKA,
TpaHcnoptupa. [loctpoenus Ha kieTuaroit Oymare.

[lepumeTrp mHOTOYTONBHUKA. [ToHATHE TIIOMIAAN DUTYPHI,
€UHUIIBI [TpubnmxenHoe

U3MEPEHUsT  IUIONIaIH.

Tpebosanus xk pe3yromamam 00y4eHus.

U TPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI PABHBIX U
CUMMETPUYHBIX UTYD.

N3obpaxath c IIOMOIIIBIO

LUPKYIS,

JUHEWKW, TPAHCHOPTHpPA HA  HEIMHOBAHHOM U

KJIeT4YaTou 6YM3FC HN3YUYCHHBIC IIJTIOCKHUC

burypsi U KOH(UTypalnu,

CUMMETPUYHBIE (PUTYPBI.

T'COMCTPHUCCKHC

ITonp30oBaThCs ICOMCTPHUICCKUMHU IIOHATHUAMM:

duryp, HCIIOJIb30BaTh

TCPMHUHOJIOTHUIO,

PaBEHCTBO CUMMETPHUS;

CBSI3aHHYI0O C CHMMETPHUEH: OCh
CUMMETPHH, LICHTP CUMMETPHHU.

HaXOI[I/ITB BCJIMYMUHBI YI'TIOB HU3MCPCHHCM C ITOMOIIbBIO

TPaHCIIOPTHUDA, CTPOUTH YIJIBI 3aJaHHOU
BEJIMYUHBI, II0JIb30BaThCS pu pelIeHun
3alad  TpajgyCHOM MEpPOM  YIJIOB; PacloO3HABaTh

Ha YepTekXax OCTPbIM, NPSAMOU, pa3BEPHYTHIM U TYNOU

YTJIBIL.
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Cooeporcanue 0byyenus

HU3MepeHue ionaau Guryp, B TOM 4uciie Ha KBaJpaTHON
cetke. [IpubmmxeHHOe W3MEpEeHHE JJIMHBI OKPYKHOCTH,
IJIOIIAU Kpyra.

CummeTpusi: LEHTpalibHasi, oOcCeBasg W  3€pKaJibHas
cummeTpud. [locTpoeHrne cuMMETpUYHBIX QUTYp.
Harnsgusie

IIpCaACTaBICHUSA 0 IMPOCTPAHCTBCHHBIX

durypax: mnapamnenenumnen, KyO, mpusMma, OUpamMuUia,

KOHyC, [WiIuHAp, wmap u chepa. H3oOpaxenue
MpoCTpaHCTBEHHbIX  ¢uryp. Ilpumepsl  pa3BepTOK
MHOTOTPAaHHUKOB, TWIWHApa U KoHyca. Co3maHue
MoOJeNied TPOCTpaHCTBEHHbIX (Guryp (U3 Oymarwy,
MIPOBOJIOKH, TUTACTHIIMHA U JIP.).

ITonatne  oOBeMma; CIMHUIIBI  00BeMa. O0beM

MPSIMOYTOJILHOTO TIapajlieienuneaa, kyoa

Tpebosanus xk pe3yromamam 00y4eHus.

e BpIuucisTh JUIAHY JIOMaHOW, MIEPUMETP

MHOI'OYTOJIbHUKA, II0JIb30BAThCA EOUHUIAMU JJIUHBI,
BBIPAXKATh OJHU €IUHULIBI YEPE3 IPYTHE.

L4 HaXOI[I/ITB, HCIIOJIB3YysA  YCPTCKHBIC HWMHCTPYMCHTEI,

PacCTOAgAHMA: MCXKAY JABYMA TOYKaMHM, OT TOYKH

110 IPSIMOM, JUIMHY ITyTH HA KBAaIPaTHOMN CETKE.

e Bpruucaars Iiomaab (1)I/Il“yp, COCTaBJICHHBIX

H3 IIpPAMOYI'OJIbHUKOB, HCIIOJIB30BaTh pa36I/I€HI/I€

burypsl,

IIOJIB30BAaThHCA

Ha IIPAMOYI'OJIbHUKH, Ha PaBHBIC

NOCTpPAaMBaHWE JI0 MPSAMOYTOJIbHUKA;

OCHOBHBIMH  €IMHHULIAMH  HM3MEPEHUs  IUIOLIAJIH;
BBIPAKATh OJHU €IMHHULIBI YEPE3 IPYyTHeE.

e Pacno3naBaTh Ha MOJENSIX U U300pAKEHUAX MUPAMULY,
KOHYC, UCITI0JIb30BaTh

MUJIMHIOP, TCPMUHOJIOTHIO!:

BEpILNHA, peOpo, IpaHb, OCHOBAHUE, PA3BEPTKA.
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Cooeporcanue 0byyenus

Tpebosanus xk pe3yromamam 00y4eHus.

e MoenupoBaTh U3y4eHHBIE IPOCTPAHCTBEHHBIE (PUTYPHI
(u3 Oymarw, TPOBOJOKH, IUIACTHIMHA U Jp.);
M300pakaTh Ha KJIeTYaTou Oymare.

e Briuucasats 00beM NpsIMOYTOJIBHOTO Mapajuieenumnea,
Ky0a,  TMOJB30BAThCSl ~ OCHOBHBIMH  €IUHUIIAMU
MU3MEPEHMs; BBIpAXXaTh OJTHU €AMHULIBI Yepe3 IpyTrHe.

e Pemate  HeclOkKHBIE  3aJa4yd  Ha  HAXOXKJICHHE

I'COMCTPHUYUCCKHUX BCIUMYHH B IIPAKTHYCCKHUX CUTYallUAX
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1.4. Ilpumepsbl 3a1aHNI, KOHKPETU3HPYIOIINX IVIAHUPYEMbIe Pe3yJbTAThI 00y4eHMsI

H UTOTOBOM KOHTPOJILHOM padoThI 3a KypC 5-10 Kjacca

1.4.1. IlpenmeTHbIe pe3yJbTaThbl ocBOeHUsi [IpumepHoii padoyeii mporpaMMbl Kypca « MaTteMaTuka»

(o romam o0y4eHmust)

OcBocHue yq€6HOFO KypcCa «MaremaTnka» B 5—6-X KjlaccaX OCHOBHOM IITKOJIBI JOJIDKHO oOecrneynBaTh JOCTHIKCHHC
ciacayromux IMIpCIMCTHBIX 06p&30BaTCHBHBIX PE3yJIbTaTOB, IIPCACTABICHHBIX B Ta6JII/II_[C 2 o xiaccam. TaGmuyHas (bopMa

MMpCaACTABJICHUS ITO3BOJIACT CPABHUTD INIAHUPYCMBIC PC3YJILbTAThI 1 OOCHUTD ITPOABHKCHHC YUHAIINXCA B KX OCBOCHHHU OT KJIacca

K KJIaccy.
Tabauya 2
Il1anupyembie pe3ybTaThl 00y4eHUsI MATEeMaTHKe B 5-M U 6-M Kjiaccax
5-1 KJIACC 6-1 KJIACC
Yuciia 1 BBIYUCICHUA

e [lonumMaTte W TPaBUIBHO YHOTPEONSITH TEPMUHBI, e 3HaTh U NOHMMATh TEPMUHBI, CBSI3aHHBIE C PA3TUYHBIMU
CBSI3aHHBIC c HATypaJIbHbIMU YU CIIAMU, BUIAMU YUCEIT U CIOCOOAMU MX 3aITHCH, TIEPEXOTUTH (€CIr
OOBIKHOBEHHBIMH U JCCATUYHBIMU JPOOSMHU. 3TO BO3MOXHO) OT OJTHOM (DOPMBI 3aMKCH YUCIIA K IPYTOH.
e CpaBHHUBaTh W YIOPSJOYMBATH HATypaJbHBbIE YHUCIA, e CpaBHMBaTh U  yHOpSAOYMBATHL  LEJIbIE  YHMCIA,
CpPaBHUBATh B MPOCTEUIINX CIydasx OOBIKHOBEHHBIC OOBIKHOBEHHBIE W JIECATUYHBIC ApOOHM, CpPaBHUBATH

IpoOH, TEeCATHIHBIC TPOOH. YHCJia OJTHOTO M Pa3HBIX 3HAKOB.
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5-1 KJIACC

BEIOTHATE apuMeTHICCKHE JIeHCTBUSA
C HATYpaJIbHBIMH YHCIIAMHU, C OOBIKHOBEHHBIMU JPOOSMH
B IIPOCTEHIIINX CITyYasXx.

BrmmonaaTe MIPOBEPKY, NPUKUAKY  pe3yjbTara
BBIYMCJICHHUH.

OKpyTJIsTh HAaTypaJIbHBIE YKCIIA.

CooTHOCUTh  TOYKY Ha  KOOPJMHATHOM  Jyue
C COOTBETCTBYIOIIIMM €M 4YHCIOM U  H300pa)kaTh

HaTypaJIbHbIC YHCJIa TOYKAMH Ha KOOPANHATHOM JIy4C

6-1 KJIACC

BrinosHATh, coueTas yCTHbIE U NMHCbMEHHBIE MTPUEMBI,
apupMeTHIECKUe NEHCTBUS ¢ HATYPATLHBIMU U IIEJIBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JACCITUYHBIMU JIPOOSIMH,
IIOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMY YU CIIAMU.
BrrancnsaTe 3Ha4E€HUSI YACTIOBBIX BBIPAXKEHUH, BBIIIOJIHSTD
IIPUKUJIKY U OLICHKY PE3YyJIbTaTa BEIYMCIICHUM; BBIIIOJIHATD
npeoOpa3oBaHUs YHUCIOBBIX BBIPAKEHUM Ha OCHOBE
CBOMCTB apu(METUIECKUX JCHCTBUIA.

OkpyryisTh 1eNble 4Yucia W JeCATUYHbIC Jpo0u,
HAXOJUTh MPUOIUKEHUS YHCEIL.

CoOTHOCUTh TOYKY Ha KOOPAMHATHOM  MpAMOW
C COOTBETCTBYIOIIUM €M YMCIOM M M300pa)kaTh 4HCIA
TOYKaMH Ha KOOPAWMHATHOU NPSIMOW, HAXOJIUTh MOIYJIb
qyuca.

CoOTHOCUTH TOYKM B MPSAMOYTOJIBHOW  CHCTEME

KOOpAHWHAT C KOOpArHAaTaMH ATON TOYKU
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5-1 KJIACC

6-1 KJIACC

YucjioBble U 6yKBeHH]>Ie BBIPA’KCHHUSA

[lonnmath W ynoTpeONsiTh TEPMUHBI, CBSI3aHHBIC
C 3aIIUCBHIO0 CTETMEHM YHCIla, HAXOAWUTh KBaapaT U KyO
YyClia, BBIYUCIATH 3HAYEHUS YMCIOBBIX BBIPAKEHUM,
COJIEpKalINX CTEIEHH.

[Tonb3oBaThes MpU3HAKAMU JIETUMOCTH, PAcKIaJbIBaTh
HaTypaJIbHbIE YMCIIa HA TIPOCTHIE MHOKUTEIIH.
[Tonb3oBaTbcd MacmITabOM, COCTABISATH MPONOPLUUU H
OTHOIICHUS.

Ucnonws3zoBath OykBbI i 00O3HAUEHUS  YHUCEIN
U 3aMUCH MAaTeMAaTUYECKUX BBIPAKEHUN, COCTABISAThH
OyKBEHHBIE BbIpaKEHUS u bopmyIIbI,
HAaXOMUTh  3HAYCHUS  OYKBEHHBIX  BBIPAKCHHM,
OCYIIECTBIISS HE0OXO0UMbIE MO/ICTAHOBKHU u
npeoOpa3oBaHUsl.

Haxonuts HEM3BECTHBI KOMIIOHEHT PABEHCTBA
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5-1 KJIACC

6-1 KJIACC

Pemenne TeKCTOBBIX 3agav

Pemate TekcTOBBIC 3a1aun apU(HMETHUECKIM CIIOCOOOM
¥ C TIOMOIIbIO OPTraHM30BAaHHOTO KOHEUHOTro Iepedopa
BCEX BO3MOXHBIX BApUAHTOB.

Pemarn 3aJa4u, coAcpiKamue 3aBUCHUMOCTHU,

CBA3BIBAIOIIINC BCIINYHUHBI: CKOPOCTb, BpCMms,

pacCTodHuC, IICHA, KOJINYCCTBO, CTOUMOCTD.

Ucnonb3oBaTh KpaTKUE 3alUCH, CXEMbl, TaOJUIIbI,

0003HaYEHUs MIPU PELIEHUH 3a]1ay.

Ilonbp30BaThbCsl OCHOBHBIMM CIANMHHUIAMH HU3MCPCHHUA:

IICHbl, MAaCChl; PpACCTOSIHUS, BPEMEHH, CKOPOCTH;

BBIpaKaTh OJHHU CAMHUIIBI BETUYUHBI Yepe3 ApyTHe.
N3BnekaTh, aHaIU3UPOBATh, OIEHUBATh WH(OPMAITUIO,
TadnuIE, cToJI0UaToi

MMpCACTAaBJICHHYIO B Ha

AuarpaMme,  UHTEPHPETUPOBATH  MNPEACTABICHHBIE

JaHHBIC, NCIIOJIb30BATh JAHHLIC ITPH PCIIICHUHN 3aaa4

Pemats MHOTOIIIarOBbIE TEKCTOBBIC 3aa4u
apU(PMETUYECKUM CIIOCOOOM.

Pemarp  3amaum, CcBA3aHHBIE C  OTHOLICHHUEM,
IPONOPLUUOHATIBHOCTHIO BEJINYUH, MPOLIEHTAMU;
pemarb TP  OCHOBHBIE  3aJadyd  Ha  JIpoOu
Y TIPOIICHTHI.

Pemats 3a/1a4H, coJiepIKaIine 3aBHCHMOCTH,
CBSI3BIBAIOIIINE BEJIMYMHBI: CKOpOCTb, BpeMms,
paccTosiHue, 1eHa, KOJIMYECTBO, CTOMMOCTB;
NPOU3BOJUTEILHOCTh,  Bpemsi, 00BeM  paboThI,
UCTIONB3YSl  apu(MeTHUYEeCKHue  JCHCTBHS,  OICHKY,
NPUKUIKY; TIOJIb30BAaThCA  CIUHUIIAMH  H3MEpEHUs

COOTBETCTBYIOIIUX BEIUYMH.
CocTaBnsiTh OyKBEHHBIE BBIPAKEHHUS 10 YCIIOBHUIO

3aJa4u.
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5-1 KJIACC 6-1 KJIACC

e ll3BnekaTh uHdopmauio, IIPEACTABICHHYIO
B TaOJMIIaX, Ha JIMHEWHOH, CTOJIOYATOM, KPYrOoBOM
ayuarpaMMax, HMHTEPHPETHUPOBATh  MPEICTABICHHBIE
JTAHHBIE; UCIIOJIb30BATh JAHHBIEC [IPU PEILICHUU 3a/1a4.

o [IpeacraBisaTh HHPOPMALUIO C TOMOIIBIO TaOIHII,

JUHEWHOU U CTO0YaTON Juarpamm

HaI‘J'lSIIlHaH reoMeTpust

e [lonp30BaTbCsi T€OMETPUUECKMMH IOHATHUSMM: TOUKA, e [IpuBoauTh mpUMeEpsl OOBEKTOB OKPYXKAIOIIEr0 MUpA,
npsiMasi, OTpPe30K, JIy4, YIroJ, MHOTIOYI'OJIbHUK, UMEIOUINX (POPMY N3YUEHHBIX T€OMETPUUECKUX MIIOCKUX
OKPY’KHOCTb, KPYT. U TPOCTPAaHCTBEHHbIX (UTYp, NPUMEPHl pPaBHBIX U

e [IpuBoguTh mnpuMepsl  OOBEKTOB  OKPYKAIOILIETO CUMMETPUYHBIX (DUTYD.

MHpa, UMEIOMMX (POpPMy H3YUEHHBIX T€OMETPHYCCKUX e M3o0pakaTh C TIOMOIIBIO  ITUPKYJISA,  JIUHEHKH,
dburyp. TpaHCHIOPTUPA HAa HEJIMHOBAHHOW M KJIETYaTOW Oymare
e lcronp30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C YIJIAMH: U3y4CHHBIE IUIOCKME TIE€OMETPUYECKHE (QUIypel H

BEpPINIMHA, CTOPOHA; C MHOTOYTOJBHMKAMH: YTOJ, KOH(UTypanuu, CAMMETPHYHBIE (PUTYPEL.



5-1 KJIACC

BEpIIMHA, CTOPOHA, JHArOHalb, C OKPYKHOCTBIO:
paguyc, 1uamerp, HEeHTp.

N300paxxaTh M3y4EHHBIE T'E€OMETPUUYECKHE (PUTYPBI
Ha HEJIMHOBAaHHOM M KJIeT4aTol Oymare C IOMOIIBIO
LUUPKYJISI U JTUHEHKH; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO
paauyca.

Haxomute  IMHBI  OTPE3KOB  HENOCPENCTBEHHBIM
U3MEPEHNEM C TMOMOULIBIO JINHEWKH, CTPOUTH OTPE3KH
3aJJaHHOW JIJIUHBI.

Hcnonbs3oBath CBOMCTBA CTOpPOH u YIJI0B
MPSMOYTOJIbHUKA, KBaapara JUisi WX IOCTPOEHHS,

BBIYUCJICHHUA IIOIMAIN U IICPUMCTpPaA.

Breruucisats MEPUMETP u II0IIa b
KBaJipara, MPAMOYTOJILHUKA, ¢buryp,
COCTaBJICHHBIX 13 IPSMOYTOJIbHHUKOB, B TOM

guciae  ¢uryp, H300paXEHHBIX  HA  KJIETYATOM

Oymare.

6-1 KJIACC
L J HOHLBOB&TBCH FCOMeTpI/IlICCKI/IMI/I IIOHATUIAMMU.
PaBEHCTBO ¢uryp, CUMMETpHUS; HUCIIOIb30BATh

TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEH: OCh
CHUMMETPHUHU, IEHTP CUMMETPUH.

e HaxoauTh BEIWYMHBI YIIIOB U3MEPEHUEM C ITOMOIIBIO
TPAHCIIOPTUPA, CTPOUTH YIJIbl 33JaHHOU BEJIUYUHBI,
IIOJIb30BaThCS IIPU PELIEHUM 337a4 T'PaLyCHOU MEPOU
YTJIOB; PACIO3HAaBaTh HA 4YEPTEkKAaX OCTPBIM, NPSIMOMH,
PAa3BEPHYTHIN U TYNION YTJIBL.

e BpauciaTe JUIAHY JIOMaHOW, IIEPUMETP
MHOTOYTOJIbHUKA, TMOJb30BAThCA ECAWHHUIIAMH JJIUHBI,
BBIPAXKATh OJHU €IUHULIBI YEPE3 IPYTHE.

e HaxomuTb, WHCHONB3Yys YEPTEKHBIE HUHCTPYMEHTHI,
pacCTosIHUS: MEXIy JABYMS TOYKAaMH, OT TOYKH
JI0 TIPSIMOM, JUIMHY MYTH Ha KBAJAPATHOM CETKE.

e BpuuciaTh TJIONIAb dburyp, COCTAaBJICHHBIX

U3 NPSIMOYTOJIbHUKOB, MCIIOJIb30BaTh pazoueHue
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5-1 KJIACC

[Tonp30BaThCS OCHOBHBIMH METPHUYCCKHUMH €IUHUIIAMHU
W3MEPEHUS JUTHHBI, IO/, BEIpaXKaTh OJTHU ¢IHHUIIBI
BCJIMYMHBI Yepe3 IpyTHe.

PacmosnaBate mapawtenenunes, KyO, HCIOIb30BaTh
TEPMHHOJIOTHIO: BEPIIIMHA, pedpo IpaHb,
U3MEPCHHUS, HAXOIUTh H3MCPCHHS IapalIc/ICIHIICaa,
KyoOa.

Beranciars 00BeM KyOa, napaiieienure/1a
10 3aJJaHHBIM H3MEPEHHMSM, I10JIb30BAaThCS €IUHUIIAMHU
o0BeMa.

Pemate  HeCIOKHBIE ~ 3aJaud  Ha  U3MEpPCHHUE

IrCOMCTPHUUYCCKUX BCIINYHH B IIPAKTUICCKUX CUTYyallUAX

6-1 KJIACC

Ha OPSIMOYTOJIbHUKH, Ha paBHBIE burypsl,
JNOCTPAaMBaHHWE JIO0 MPSAMOYTOJIbHHKA; IOJIb30BaTHCA
OCHOBHBIMHM  €IUHHMIIAMM  W3MEpPEHUs  IUIOLIA]IH;
BBIPAKATh OJHU €IMHULIBI YEPE3 IPYyTHUE.

Pacnio3naBaTh Ha MOJENSIX U U300pAKEHUAX MUPAMULY,
KOHYC, IIWIMHJAp, HCIOJb30BaThb TEPMUHOJIOTHIO:
BEpIIMHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEepPTKa.
MopenupoBaTh U3y4€HHbIE TPOCTPAHCTBEHHBIE (PUTYPBI
(u3 Oymarw, TIPOBOJIOKM, TUIACTUIIMHA ©  Jp.);
M300pakaTh Ha KJIeT4yaTou Oymare.

Boruncnsate 00beM NpsIMOYTOJIBHOTO Mapaiesienunea,
Ky0a,  TOJB30BaThCS  OCHOBHBIMU  €AMHMUIIAMHU
U3MEPEHUS; BbIPAXaTh OJJHU €AUHULBI Yepe3 APyTHeE.
Pemate  HecllOKHBIE  3aJa4yM  Ha  HAXOXJICHHE

TCOMCTPHUUICCKUX BCIIMYHH B IIPAKTUYCCKHUX CUTYAIUAX
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1.4.2. lIpuMepsl 3aJaHNI, KOHKPETU3UPYIOIIUX UIAHHPYEeMble Pe3yJibTaThl

o0yueHusi 3a Kypc 5-ro Kjiacca

Yucna u evluucnenusn

L CpaBHI/IBaTB 141 YHopsaa04nuBaTb HaTypaJIbHBIC qucia, CpaBHUBATb

B IIPOCTEUIINX CITydasiX OObIKHOBEHHBIE JPOOH, IeCATUYHBIE TPOOH.

3ananue 1 (0a30BbIil YPOBEHbD).
5 71
Cpasaute uncna: a) 42 982 u 42 592; 6) 6 u 9; B) 6,25 n 6,52.

3ananue 2 (MOBBILICHHBIN YPOBEHbD).
B tabnuue npuBeneHsl pe3ynbTaThl (pUHAIBHOTO 3a0era Ha 60 M YeThIpEX

Y4aCTHHUKOB IIKOJIbHBIX COpCBHOBaHHﬁZ

Howmep nopoxku I I 1 IV
Pesynbrar, ¢ 10,40 12,09 11,10 10,04
3anummTe HOMEp JOPOXKKH, MO KOTOpOW Oexkal MoOeauTeIh HIKOJbHBIX
COPEBHOBAHMIA.
o [lonnmMaTh ¥  TOPaBUIBHO  YIOTPEOJSTH  TEPMHUHBI,  CBSI3AHHBIC

C HaTypaJIbHbBIMH YHCJIaMU, OOBIKHOBEHHBIMH U ACCATHUYHBIMHA I[pO65[MI/I.

3ananue 3 (MOBBILICHHBIN YPOBEHbD).
3anummnTe HauMEHbIIEe M HaumOOoJbllee NATU3HAYHBIE YHUCIA, KOTOPbIE

MO>KHO COCTaBUTh, UCIIOJIb3YA JIBa pa3a nudpy 4 u tpu pasza uudpy 0.

e BromonaaTh apudmeTnueckue JACUCTBUS C HATYpaJIbHBIMU YHUCIIAMH,

C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIITUX CITydasiX.

3ananue 4 (0a30BbIil YPOBEHbD).

Haitnute 3HaueHue Boipaxkenus: (2560 — 1405) : 231,
3ananue 5 (0a30BbIil YPOBEHbD).

3 . 2
Chnavama Cama Bbly4HI 0 CTUXOTBOPEHUS, 3aTeM eIl < 3TOr0

CTUXOTBOPCHHUA. KaKYIO YaCTb CTUXOTBOPCHUSA EMY OCTAJIOCH BBIy‘-II/ITB?



3ananue 6 (MOBBINICHHBIN YPOBEHB).

. 11 7. .1
Haiinute 3HaueHne BBIpaXEeHUS: 2— — —12—.
18 8 4

e OKpyriATh HaTypaJIbHbIC YUCIIA.

3ananue 7 (0a30BbIi YPOBEHbB).

Bricora ropsl paBHa 5189 M. CKOJIBKO 3TO TPUMEPHO KAIIOMETPOB?

Pewiernue mexkcmoswix 3a0au

e Pemarn 3aJlauu, COACPIKAIMUE 3aBUCUMOCTH, CBA3BIBAIOIIMWC BCIMYUHBI:

CKOpPOCTb, BPpECM:, paCCTOAHHUC, LICHA, KOJIUYICCTBO, CTOUMOCTD.

3ananue 8 (0a30BbIH YPOBEHB).

Benotypuct BeiOpan MapiipyT niauHou 45 kM. OH mipoexal 1o MapupyTy 2 4
co ckopocthio 14 kM/4. CKOJBKO KHJIOMETPOB €My OCTajoCh MpoOeXaTh

10 MapuIpyTy?

e l3Biekarh, aHaNM3UPOBATH, OIEHWBATH WH(MOPMAIUIO, MPEACTABICHHYIO
B Ta0JIMIIe, HA CTOJIOYATON JUarpaMMme, UHTEPIPETUPOBATH MPEACTABICHHBIC

JAaHHBIC, UCIIOJIb30BATh JAHHBIC ITPHU PCIICHHUHA 3a4a4.

CM. 3a0anue 2.

Haznaonaa ceomempusn

e licrionb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C OKPYKHOCTBIO: paaUYC,

TAAMETP, LEHTP.

3ananue 9 (0a30BbIil YPOBEHbD).

3anuIunuTe HOMEP PUCYHKA, HA KOTOPOM BEPHO BBIIIOJIHEHBI TOCTPOEHUS:
1) ormeTmim TOUKY O — IEHTP OKPYKHOCTH;
2) MpoBeNH OKPY>KHOCTh PAANYyCcOM 3 cM C LIEHTPOM B Touke O;

3) mpoBenu TuaMeTp OKPYKHOCTH U 0003HaumIn ero AB.
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e 300paxaTh HM3y4YE€HHbIE T€OMETpUYECKHE (UTYypbl HAa HEJIMHOBAHHON H

KJIeTYaTo Oymare ¢ MOMOUIbIO LUPKYJIS M JIMHEWKHU; CTPOUTHh OKPY>KHOCTb

33JJaHHOTO paJInyca.

3ananue 10 (0a3oBblii ypOBEHB).

Ckomnupyiite npsamoyronbauk ABCD B TeTpass.

L HaXOI[I/ITB JJIMHBI OTPC3KOB HCIIOCPCACTBCHHBIM HM3MCPCHHUCM C IIOMOIIBIO

JINHENKH, CTPOUTH OTPE3KU 3aJaHHOM JJIUHBI.

3ananue 11 (6a30Bblii ypOBEHbD).

N3mepbTe 1 3anummmTe JIMHBI CTOpOH TpsimoyroiibHrka ABCD.
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3ananue 12 (0a30Bblil yPOBEHB).

3anumure JUIMHY AUaMeTpa MOCTPOSHHON OKPYKHOCTH.

B o e
’

I o i
e 1
-

e BrolyucisaTe nepuMeTp W IUIOMIAJL KBajpara, MNPSIMOYTOJIbHUKA, (QUTYD,
COCTaBJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4YHCIIe QUTYDP, N300pa’KEHHBIX

Ha KJIeT4YaTon Oymare.

3ananue 13 (MOBBINIEHHBIH YPOBEHD).
Hcnonb3ys pe3yabTaTbl U3BMEPEHUH, BBIUUCINUTE TUIOMIAlb IPSIMOYTOJIbHUKA

ABCD.

e PacnosHaBaTh mNapajuiesenunes, Ky0, HCIONb30BaTh TEPMHHOJIOTHIO:
BEpUIMHA, peOpO rpaHb, UBMEPEHHUSI; HAXOIUTh U3MEPEHUS NTapaljieenunena,

KyOa.

3ananue 14 (MOBBILICHHBIN YPOBEHB).

[Tapannenenunesn, wu300paXEHHBIA Ha PUCYHKE,

CJIOKCH H3 IIITH OAMHAKOBBIX 6p}ICKOB C U3MCPCHHUAMU

lcMm, 4 cm u 7 eMm. Onpenenure U3MEPEHHS MOTyYEHHOTO

mapauiCICmIcaa.
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1.4.3. [IpuMep UTOroBOM KOHTPOJIBLHOM PadoThl 32 KypcC 5-1o Kjiacca

CTIELTUOUKALINAS
KOHTpOJ'IBHOﬁ pa6OTI>I I OOCHKH JOCTHIKCHUSA INIAHUPYCMBIX PE3YJIbTATOB

o6yuenus mo MATEMATUKE 3a kypc 5-ro kiacca

Haznauenue pabomwi: OmnpeneiaeHUe COOTBETCTBUSL 00pa30BaTEIbHBIX
pEe3yJabTAaTOB OCBOCHUS yueOHOro Kypca «MaTtemaTrkay yJaluMucs S-ro Kiacca.

Cmpyxkmypa pabomwi. Becero B padote 16 3amanuii, cpeau Hux 11 3amanuii
0a30BOT0 YPOBHS U 5 3a/1aHUS MOBBIIIEHHOTO YPOBHSI.

3agaHus pa3HOro YpOBHsI 0003HAUYEHBI B pad0TE ClieIMAIbHBIMU 3HAUKAMU:

O — 3a71aHre 0a30BOT0 YpOBHS (OCHOBHAS YacCTh);

® — 33/[aHKE MOBBIIICHHOTO YPOBHSI (JIOMOJHUTEIbHAS YaCTh).

KonTtponrHast paboTa npuBOAUTCS B IByX BapUaHTaX.

Bpems evinonnenus pabomwi: Ha BeinosHeHue padboThl oTBOAUTCS 80 MUHYT.
Pabota BbITIOTHSIETCS HA KJleT4aTou Oymare.

IInan sapuanma pabomol ipesicTaBieH B Tabuiie 3.

Tabauya 3
Ili1an BapuaHTa KOHTPOJILHOM PadoThI
IIpumepnoe
Howmep Yposenw P epe ﬂf .
3a0aHus IIposepsiemvie ymenus CIIOAHCHOCTU P
8bINOJIHEHUS,
6 pabome 3a0anus
MUH
1 CpaBHUBATH HATypajJbHbIE YHCIA, bazoBsiit 3
CpPaBHUBATh B MPOCTEHIIUX CIydasiX
OOBIKHOBEHHBIE JPOOH, TECITUIHBIC
Ipobu
2 OKpyraaTh HaTypajabHbIE YUCIIA bazoBbIit 2
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Homep
3a0anus
6 pabome

3

Ta, 6

16

IIposepsiemvie ymenus

BrInmonHATh apudmeTnyeckue

I[CﬁCTBHH C HATYpPaJIbHBIMH YU CJIAMU

Pemate  3amaum,  coaepxkaiue

3aBUCUMOCTH, CBA3BIBAIOIINC
BCINYHUHBI: CKOpPOCTBD, BpCMm,
PaCCTOAHUC

Pematsn TCKCTOBBIC 3aJa4n

apuPpMETUIECKUM CIIOCOOOM

Hcnonb3oBaTh TEPMUHOJIOTHIO,
CBSI3AHHYIO  C OKPY>KHOCTBIO:
paauyc, IUaMmeTp, LEHTP, CTPOUTH

OKPY’KHOCTbB 3a1laHHOI'O paanyca

N300paxarth F€OMETPUYECKUE
burypel Ha  HEJTMHOBAaHHOM WU
KJIeT4yaTo Oymare C TOMOIIbIO
LUAPKYJI W JIMHEHKU; HaXOIUTh
JUTUHBI OTPE3KOB Henocpen-
CTBEHHBIM U3MEPEHHUEM C ITOMOLIBIO
JIMHEUKY, CTPOUTH OTpE3KU

3aJJaHHON JUTMHBI

Bpuncnsate nepumerp W IUIOIIAIb
KBaJIpara, MpsIMOYTOJIbHHKA, (HUTYp,
COCTaBJIEHHBIX W3  MPSIMOYTOJIb-

HUKOB, B TOM uwmcie uryp,

Yposenw
CILOJNCHOCIU
3a0aHUs

bazoBrIit

bazoBrlit

bazoBrrit

bazoBrrit

bazoBrrit

IloBBIIIEHHBINA

llpumepnoe

epems.

6blNOJIHEHUA,

MUH

4
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llpumepnoe

Homep Yposenw
3a0aHUs IIposepsiemvble ymenus CILOJACHOCTU epen
6 pabome 3a0aHus GOIOTHCHUA,
MUH
U300paXeHHBIX  HA  KJIETYaTOU
Oymare
8 W3BnekaTh, aHanu3upoBaTh, olleHUu- [loBblieHHbIN 4
BaTh HMH(QOPMAIIUIO, MPEJACTABJICH-
HYIO B TaOJIMIle, HHTEPIPETUPOBATH
MIpe/CTaBJICHHBIC JaHHBIC, HCIIOJIb-
30BaTh JIAHHBIC TIPH PEIICHUH 33729
9 BreimonHaTe  eicTBUS ¢ OOBIKHO-  [1OBBIIICHHBIN 4
BCHHBIMU M CMEIIAHHBIMU APOOSMU
B MIPOCTEHIINX CITy4asx
10 [ToHnmaTh U npaBwIbHO [lOBBIIICHHBIN 4
yHOTPEOJIATh TEPMUHBI, CBS3aHHBIC
C HATypaJbHBIMHU YUCIIAMH; CPaBHU-
BaTh HaTypaJibHBIC YUCIa
11 Pacnio3naBathb napamienenunes, IloBbIlIEHHBIN 4

UCII0JIB30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, peOpo, TpaHb, U3MEPEHUS;
HaxXOJIUTh W3MEPEHHs Hapajuielie-

MUIeaa

Oyenuganue pe3yn1bmamos 6blnOAHeHUuss padomvl: 3aqaHUE CUUTAeTCA
BBITIOJIHEHHBIM BEPHO, €CJIM YUEHHK J1aJl BEPHBII OTBET U MPUBEII COOTBETCTBYIOLIEE
OTBETY pEIlICHHE.

Kputepuu olieHnBaHuUs JOKHBI ObITh OTKPBITHI JIJIS1 YUALIUXCSI, C TEM YTOOBI

OHH IIOHHUMAJIM, KaK 1 3a 4YTO BBICTABJISICTCA Ta UJIM HHAs1 OTMCTKA.
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KoHTtposibHast paboTa M, COOTBETCTBEHHO, KPUTEPUU OLEHKH COCTABIICHBI
TaKUM 00pa3oM, 4TOOBI y ydaluxcs ObUIO «IIPaBO Ha OMIMOKY» MPHU BBIOJIHEHUU
paboThI Kak Ha «3», Tak U Ha «5».

[IpennaraeMble KpUTEPUN OLIEHUBAHUS HOCST PEKOMEHIATENbHBIN XapaKkTep
U MOTYT KOPPEKTHPOBAThCSl YUUTEIEM B 3aBUCHMOCTH OT OCOOEHHOCTEW Kiacca.
OpHako Mpu 3TOM LEIECO00Pa3HO COXPAHATh JIBa ONMCAHHBIX BbIIIE TPEOOBAHUS:
Ha/10, YTOOBI yyanumcsi OblI0 0OBSICHEHO, 32 UTO Oy/IE€T BBICTABIATHCS TAa WM NHAS
OTMETKA; HaJ0, YTOOBI Y YHAIIUXCSI COXPAHSIOCh «IIPABO HA OIIMOKY».

3amganusd la, 16, 16, 6a, 60, 7a, 70, 76 OLIECHUBAIOTCS KaK OTAEIILHBIE 3aJaHUS.

B Ttabnuue 4 npuBeAeHO PEKOMEHyEMOE HaWMEHBIIEe YWCIO 3a/JaHuH,

KOTOPLBIC HGO6XOI[I/IMO BBIIIOJIHUTD, YTOOBI IIOJIYUUTb OTMCTKH «3», «4» 1 «5».

Tabruya 4

PeKOMeHI[aIIHl/I 10 OICHNBAHUA BbINNOJTHCHUSA KOHTpOJ’IbHOﬁ paﬁoTLI

Ommemxa OTMETKa «3» OTMETKA «4» OTMETKa «5»
o ° o ° o °
Buvinonneno séepno 9 — 11 — 10 2
9 1

HNTOI'OBAA KOHTPOJIbHASA PABOTA

Bapuanm 1

1. CpaBHuTte uncna: © a) 42 982 u 42 592; o0 6) g " g; 0 B) 6,251 6,52.

o 2. BeicoTa ropsl paBHa 5189 M. CKOJIBKO 3TO MPUMEPHO KHJIIOMETPOB?

o 3. Haiigure 3Hauenue BeipakeHus: (2560 — 1405) : 231.

o 4. Benotypuct BeIOpast MapuIpyT JUIMHOU 45 kM. OH Ipoexai no MapupyTy
24 co ckopocTbio 14 km/4. CKOJNBKO KHJIOMETPOB €My OCTaJlOCh MpoexaTh

0 MapuIpyry?
3 . 2
0 5. CHavana Caiia BbIyYdII 0 CTUXOTBOPEHUS, 3aTEM — €IIE c ATOTO

CTUXOTBOPCHHUA. KaKYIO YaCTb CTUXOTBOPCHUSA €EMY OCTAJIOCH BI:Iy‘-II/ITB?
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6. 0 a) 3anumMTe HOMEP PHUCYHKA, HAa KOTOPOM BEPHO BBHIIIOJIHEHbI
MOCTPOEHUS: OTMETHIIM TOUKY O U MPOBEIN OKPYKHOCTh PaUyCcOM 3 CM € LIEHTPOM
B Touke O; IpOBEU JUaAMETP OKPY>KHOCTU U 0003HAUUIHU ero AB.

© 0) 3anumuTe AIUHY TUaMeTpa MOCTPOCHHOU OKPY>KHOCTH.
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oy ITHEETEATTT g OOIDETTEE

7. BeimosiHUTE 3a/1aHUS:

0 a) ckonupyite npsimoyroisHuk ABCD B TeTpap;

O 0) U3MEPHTE U 3AMUIINTE JTUHBI CTOPOH MpsimoyrosibHuka ABCD;

® B) CTIOJIB3YS  pE3yJbTaThl  W3MEPCHMH,  BBIYUCIUTE  TUIOIA/Ib

npsimoyrosbauka ABCD.
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e 8. B Tabnuiie npuBeieHbl pe3yibTaThl PUHATBHOTO 3a0era Ha 60 M YeThIpEX

Y4aCTHHUKOB IIKOJIbHBIX COpCBHOBaHHﬁZ

Homep nopoxku I I 1 Y
Pesynprar, ¢ 10,40 12,09 11,10 10,04

3anuimTe HOMCD HOOPOKKH, IIO KOTOpOfI Oexa 1'[06CIH/IT€JII> IMKOJBbHBIX

COPEBHOBAHMUI.

11 7 .1

e O. Haiinute 3HaYeHUE BBIpAKEHHS: 2— — — .2

18 8 4
e 10. 3anummTe HaMMEHBITIEe U HAaNOOJIbIIee MATH3HAYHBIC YHCTIa, KOTOPHIC
MOYHO COCTaBUTb, UCTOJIB3YsI IBa pa3za uudpy 4 u tpu pasza uudpy 0.

e 11. [Tapannenenunen, n300paxxEHHBIN HA PUCYHKE,

CIIOXEH W3 MSITH OJAMHAKOBBIX OpPYCKOB C U3MEPEHUSMH

lcMm, 4 cm u 7 cM. Onpeaennute U3MepeHus MOJTYYEHHOTO

IMapauICIICIIMIICIA.

Bapuanm 2

1. CpaBauTte uncna: © a) 38 615 u 38 853; 0 6) g " %; o B) 7,64 u 7,46.

o 2. I'my6una o3epa paBHa 1640 M. CKOJIBKO 3TO TPUMEPHO KUITIOMETPOB?

o 3. Haiinute 3HaueHue Beipakenus: (3540 — 1296) : 187.

o 4. ABrotypuct BbIOpan wmapmpyt aauHort 170 kM. OH mpoexan
1o MapupyTy 3 4 co cKopocTbto 52 kM/4. CKOJIBKO KHUJIOMETPOB €MY OCTAJIOCh

MpOeXaTh MO MapuIpyTy?

3 .1
0 5. Vtpom Tans npouutana 3 pacckasza, a BeYepoM — €mE — OTOro

pacckaza. Kakyro gactb pacckasa el ocTajgoch IpoYuTaTh?

6. 0 a) 3anmuImUTe HOMEpP pHUCYHKAa, HAa KOTOPOM BEPHO BBIOJHEHBI
MOCTPOCHUS: OTMETIIIN TOUYKY O M TIPOBEIH OKPYKHOCTh PAANYCOM 4 CM C IIEHTPOM
B Touke O; IPOBEIU AUAMETP OKPYKHOCTH U 0003Haumim ero CD.

© 0) 3anumuTe AIUHY TUaMeTpa MOCTPOEHHOU OKPY>KHOCTH.
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7. BBINIOJIHUTE 3aaHUA:
0 a) ckonupyute npssmoyroibHUK MNPK B TeTpanp;
O 0) U3MEPHTE U 3AMUIINTE JJIUHBI CTOPOH npsiMoyroyibHuka MNPK;

® B) HCIIOJIB3YA PE3YIIbTAThL H3M€p€HHﬁ, BBIYMCIIMTC Iiomanab

npsmoyrosbHrka MNPK.

e 8. B Tabnuiie mpuBeieHbI pe3ynbTaThl (PUHAIBHOTO 3a0era Ha 30 M 4eThIpEX

Y4aCTHHUKOB IIKOJbHBIX COpeBHOBaHHﬁI

Howmep nopoxku I I I AV
Pesynbrar, ¢ 5,20 5,25 5,04 6,10

3anuimmTe HOMEp IOPOXKKH, IO KOTOpoW Oekanl IMmoOeauTelNb MIKOJBbHBIX

COPEBHOBAHUM.
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9 5 1
e 9. HaiinuTte 3HauCHME BBIpAKEHUA: 3— — —:2—.
9 3
e 10. 3anumuTe HaMMEHbIIIEE U HAMOOJIbIIIee MATH3HAYHBIC YUCIIa, KOTOPHIC
MO>KHO COCTaBUTb, UCIIOJIB3Ys TPH pa3a 1udpy 3 u aBa pasza nudpy O.

e 11. [Tapannenenunen, n300pakEHHBIA HA PUCYHKE,

CJIOKCH U3 IIITH OJMHAKOBBIX 6py€KOB C USMCPCHHUAMU 1 CM,

3cm u ScMm. Omnpepenure H3MEpPEHUS MOJIYYEHHOTO

IMapaJuICIICIINIICIA.
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PA3JIEJI 2.
OPIrAHM3ALIUS JESTEJIBHOCTH YYAILLIUXCSI 5-TO KJIACCA

NP U3YYEHUU OCHOBHBIX TEM KYPCA MATEMATUKH

2.1. CMbICJIOBOE YTeHHE HA YPOKAX MATEMATHKH KAK OCHOBHAsI MPeINOChLIKA

(l)OpMI/IpOBaHl/Iﬂ NMPEAMETHBIX 1 METANIPEAMETHBIX PE3YyJabTAaTOB Oﬁy‘leHI/Iﬂ

2.1.1. Cnenudguka cMbICJI0BOT0 YTEHHUS NPH U3yYeHUU MATEMATUKHU

UreHne yueOHOrO MaTeMaTUYECKOTrO TEKCTa HMEET CBOK0 CHELHU(UKY,
OTpaXaIoLyl0 CIEeUU(PUKY MaTEMaTUKH Kak OOJACTH 3HAHUS M KaK IIKOJBHOTO
IpeIMeTa.

K ocobeHHOCTSIM COOCTBEHHO MaTeMaTHYCCKOTO0 TEKCTAa MOXKHO OTHECTH TO,
YTO OH HalUCaH Ha S3bIKE MAaTEMaTUKHU, B KOTOPOM TPATULIHUOHHO IIMPOKO
UCIIOJIB3YETCs CIealIbHasi CUMBOJIMKA. HeManoBaKHBIM SBISIETCS ¥ TOT (PaKT, UYTO
JUTSL MAaTEMATUYECKUX TEKCTOB XapaKTepHa a0OCTPAKTHOCTh OCBELIAEMBIX BOIIPOCOB,
JAKOHUYHOCTb U3JIOKEHUS, CTPOroe JIOTUYECKOE MOCTPOCHUE (MHAYKTHUBHOE WU
JNEAYKTUBHOE), HCIOJIb30BAaHUE MAaTeMaTHYEeCKOW CUMBOJMKHA, (GOpMYyT U
BBIDOKEHUI, HANIM4YME YepTexeil, IpauKoB, COAEP)KATEIbHBIX WILTIOCTPALIUH,
MO3BOJISIOIIMX TIEPEBECTU a0OCTPAKTHbIE MOHATHS Ha S3bIK OOpa3oB U IMOMOYb
YUTATENI0 BCKPBITh CYIIECTBEHHBIE CBA3U MEXKIY PacCMATPUBAEMBIMU OOBEKTAMH.
UreHue Takoro TeKcTa TpeOyeT ONpeAesIEHHOTO YPOBHS Pa3BUTHS YMTATEIbCKOU
IPaMOTHOCTH, CHOPMUPOBAHHBIX HABBIKOB PabOTHI ¢ HH(POpMAIHEH.

Henb3ss He yuuThIBaTH M TO, YTO MJI MOJABISAIONIETO OOJIBIIMHCTBA
€AMHCTBEHHBIMM MAaTEMaTHYECKUMU TEKCTAMH, KOTOPBIE YEJIOBEK MPOYHUTHIBAET
32 CBOIO JKW3Hb, SBIAIOTCA TEKCThl IIKOJBHBIX YYEOHMKOB MAaTEMAaTHKH.
W 3HaUMMOCTh YMEHHSI YMTAaTh YYEOHBI MaTEMaTUYECKUH TEKCT 3aKJII0YaeTcs
B TOM, 4YTO, BO-IIEPBBIX, MAaTE€MaTHKa H3y4yaeTcsl Ha NPOTSHKEHUM BCEX JET
oOy4yeHuss B IIKOJE, a BO-BTOPBIX, 3/1€Ch MOT'YT ObITb CHOPMHUPOBAHBI TaKHE
KaueCcTBa YTEHUs, KOTOPbIE HEOOXOANMBI IIPU UYTEHUU TEKCTOB U3 IPYTrUX o0JacTeil

S3HAHUA: Y€TKOC IMOHMMAHUE TOro, «4TO JAaHO M 4YTO HAJO0 A0Ka3aTb», YMCHHC
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CTPYKTYpUpPOBaTh HH(OPMALMIO; OCO3HAHHOCTh JIOTUYECKUX CIICJOBAaHUN WU
BBIBOJIOB, KpUTUYHOCTH B OTHOIIICHUH BBICKA3aHHBIX YTBEPXKACHHI, TPOBEpKa UX
Ha 1paBaonoaoOue, YMEHHME [PUBECTH MpUMEP, YTOObI MOATBEPAUTH
YTBEP)KJIEHUE, WM  KOHTPIPUMEpP, €CIU HaA0 €ro  ONpPOBEPTHYTH,
JI0KA3aTeNbHOCTh; YMEHHE MPUMEHUTH MOIYYCHHYIO HH(GOpPMAIHIO, pa3o0paTh
IPUBEACHHBIN IPUMED, IPUBECTU CBOH U JIp.

3HaYUMOCTh Y4€OHBIX MAaTEMaTHUYECKUX TEKCTOB OMPEIENIICTCS BO MHOTOM
TEM, UTO B HUX, KaK IIPaBUJIO, IIPEJICTABIEHBI BCE TPU THNA YU€OHBIX 3HAHUI:

® OJekniapamusHvle 3HAaHUA COJEpPXkKAaT CBEIECHHUS O MaTeMaTHUYECKHX
00BEKTaX, UX CBOMCTBAX M OTHOUICHUSX; 3TO 3HAHUS TEOPETHUECKOTO XapakTepa,
KOTOPBIE MO3BOJISIFOT PACO3HaBaTh 00BEKTHI, KJIIACCU(PUIIMPOBATH UX U T. II.;

® npoyedypHvie 3HAHUSA UMEIOT MPAKTHUYECKUI XapakTep, MOCKOJIbKY OHU
coJiep>KaT CBEICHMS O crioco0ax JEWCTBHIA: MpaBUia apu(pMETUYECKUX JTEUCTBUM,
QITOPUTMBl TE€OMETPUYECKHX TMOCTPOCHHM, alre0pandeckux MNpeoOpa3oBaHuil,
METO/Ibl PEIIECHUs 3a]1a4 U Tp.;

® yYeHHOCMmHble 3HAHUS COJIEPKAT CBEJECHHS O BaXKHOCTU MAaTEMaTUYECKOTO
(dakTa, pallMOHAIBLHOCTH W 3CTETMYHOCTH PEIICHUS 33Jaud; TAaKOro poja 3HaHUe
HOCHUT JIMYHOCTHBIN XapakTep.

Cnenyer OTMETUTh, 4YTO i1 Y4eOHOrO MaTEeMaTHYECKOTrO TEKCTa
XapaKTEePHBIM SIBIISIETCS NIEPEBOJL JEKJIAPaTUBHBIX 3HAHUM B 3HAHUS MPOLEAYPHbIE:
Majo 3HaTh (GOopMyIHpPOBKY TeopeMbl [ludaropa, ot yueHuka tpedyercss yMeHHE
IPUMEHUTD 3TO 3HAHWE TIPU PEIICHUH Y4eOHOM WK MPaKTUYECKOM 3a/1a4u.

VY4eOHble MaTeMaTHUYECKHE TEKCThI TaK)K€ MMEIOT CBOIO CreUUu(UKy, U, KaK
CJIE/ICTBHE, YTEHUE TAKUX TEKCTOB HMMEET OCOOEHHOCTH, XapakTep KOTOPBIX
HEOJIMHAKOB.

Onna u3 Takux crenupuuecKuXx OCOOCHHOCTEH 3aKI0YaeTcs B TOM, UYTO
B TEKCTE y4deOHHMKa, KaK TPaBHUIIO, BCTPEUAIOTCS CCHUIKM Ha YK€ H3BECTHBIN
MaTepuai: MpaBuia, GOpMyJbl, ONpEeAeSCHUsl, TEOPEMbl U Tp., U €CIU YYCHUK

10 KaKOW-1100 MPUYMHE C ’TUM MATEPUATIOM HE 3HAaKOM WM 3a0bL1, OH HE BCeraa
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MOKET BOCCTAHOBUTBH 3TOT MpobOes camoctoaTenbHO. [IpocToe uTeHue B Takux
Cllydasx NPUBOAMT K HEJAOMOHMMAHMIO IMPOYUTAHHOTO, UTO BIIEYET 3a CcOOOii
HECMOCOOHOCTh MPUMEHATHh TMOJYYCHHYIO HH(OpManuioo U, Kak CIEJICTBUE,
dbopmanu3m nporecca YTeHHUs.

Hpyrast 0co6eHHOCTb pabOThl C MATEMATHUYECKUM TEKCTOM BBITEKAET U3 €ro
CBEPHYTOCTH, 4YTO BJIeYET HEOOXOJAMMOCTh HHTCHCUBHOW MBICIUTEIbHON
NeSTeIBbHOCTH TpU ero uyTeHuu. CTporoe JOTHYECKOe TMOCTPOCHHE TEKCTa,
JI0Ka3aTeIbHOCTh paccyxaeHuM, omnpeJiesIeHHas MOCJIEI0BATEILHOCTD
YTBEPKJIECHUN, HAJIUYUE JIOTHUYECKUX CBSI30K, CHKATOCTh HM3JIOKEHUS — BCE 3TO
TpeOyeT HampsDKeHHsI MBICTH, cocpeaoToueHus. Kpome Toro, Tpelyercs u
BJIaJICHHUE HEKOTOPBIMM CIEUMPUUYECKUMHU CIOCOOAMU YTEHHUS] MAaTEeMaTHYECKHX
TEKCTOB — CaMOCTOSATEIHHOTO BBIMOJHEHUS TPOBOJUMBIX MpPeoOpa3oBaHUM,
BKJIIOYAsi BOCCTAHOBJICHHE OMYIIEHHBIX IIIaroB, BBIMIOJHEHHUS YEPTEXKEH U
PUCYHKOB, HEOOXOJIUMBIX JUIsl MOHUMAaHUS TEKCTa, (PUKCAIMU TPOMEKYTOUYHBIX
BBIBOJIOB H TIP.

NMeroT cBOM OCOOEHHOCTH H  Y4eOHBIE MAaTEeMaTHYECKUE TEKCTHI,
MpeHa3HAYCHHbBIC JJI ydanuxcs 5—6-x kimaccoB (Bo3pacTHas kareropus — 10-12
neT). K HUM MOKHO OTHECTHU CIEIyIOIneE:

1) TekcT ydeOHMKAa MaTeMAaTHUKH COJCPIKUT, Kak MPaBHIIO, HEKOTOPBIH
aJITOPUTM, TPABUJIO, OTIMCAHNE TOCIIEAOBATEIFHOCTH JACHCTBHI, KOTOPhIE YUYECHUK
JIOJKEH OCBOUTH, HAYYUTHCS BBITIONHSATD;

2) neficTBUs, KOTOPBIC HAJ0 OCBOUTH, PA3bACHIIOTCS Ha MpHUMeEpax,
WLTIOCTPUPYIOMINX UX MPUMEHEHNE B KOHKPETHON CUTYaIlUH;

3) TEKCT MOXKET COJIepXkaTh JOrHYeCKUe 0OOCHOBAHHS OMHCAHHBIX MPABHUI,
aJITOPUTMOB, CITOCOOOB PEIICHUs TEKCTOBBIX 3aj1ad, J0Ka3aTeIbHBIC PACCYXKICHUS;

4) B TEKCTE €CTh MEePEX0JIbl OT BepOATHHON (OPMBI H3JI0KEHUST HHDOpMAITUK
K rpau4ecKoil WM CHMBOJILHON ¥ HA00OPOT;

5) TEKCT MOKET CO/IepPIKaTh PParMEeHThI UCTOPUYCCKOTO XapaKTepa, OTCHUIKH

K ONPENECIEHHON HCTOPUUECKOU U KYJIbTYPHOM 3IIOXE.
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N ecnu roBopuTh O HaBBbIKaX UYTEHUS YYEOHBIX MAaTEMaTUYECKHX TEKCTOB
ydanmMmucs 5—6-X KIaccoB, HE Haao 3a0bIBaTh, YTO Y4YEOHUKH MAaTEMaTUKU
JUTSl HA4alIbHOM IIIKOJIbI, KaK MPAaBUIIO, COAEPKAT JUIIb YIPAXKHEHUS U 3aJlaHUs U
HE coJiepKaT TEOPETUUECKUE TEKCThI. [103TOMY MOKHO yTBEpKAaTh, YTO ydalluecs
5ro Kiacca TOJBKO HAYMHAIOT YYUTHCA YUTaTh MaTEeMaTUYECKUU TEKCT,
3HAKOMSITCS C €r0 PA3HOBUIHOCTSIMU U OCOOCHHOCTAMHU. B 3TOM UM 10>KHA TOMOYb
CIIEUAIBHBIM 00pa30M OpPraHU30BaHHAs JEATEIbHOCTD.

3ananus, KOTOpbIe HEOOXOIUMO BBIOJHUTH YUYEHHKY IOCJE MPOYTECHHUS
TEKCTa, JOJHKHBI ObITh HANpaBlIEHbl HA MPOBEPKY OOIIETO MOHUMAHUS OCHOBHOM
UJIeU TEKCTa, MOHUMAHUS U3JI0KEHHBIX B TEKCTE OTACIBHBIX (PAKTOB, OTHOIICHUMN
MeXIy 00beKTaMu, CIIOCOOOB JIEUCTBUIA, a TAK)KEe YMEHUSI TPUMEHUTH MOJTy4YECHHbIE
CBEJICHMS JJIsI PEILICHUsI 3a]1a4, O KOTOPBIX B TEKCTE HE TOBOPUTCHL.

[Ipenmnonaraercs, 4To, OTBEYasi HA BOMPOCKHI U BBIMIOIHSSA 3a1aHUS, KOTOPbIE
CJIEAYIOT 3a TEKCTOM, y4Yalluecs B CIy4yae BOZHHUKHOBEHUS 3aTPY/IHEHUN BEPHYTCS
K TEKCTy, mpouTyT ¢paszy, pparMeHT eme pa3, 00JyMarOT BOMPOC, CPaBHST
C 33JIJaHUEM U TIp., T. €. BBITIOJHAT OMpeAeTeHHYI0 paboTy 1o 6ojee riayOooKoMy H
JEeTATbHOMY TOHUMAHUIO TEKCTA.

3amanus ¥ BOIPOCH! K TEKCTY MOKHO PacHpeieNuTh Ha TPU TPYIIIIHL:

I'pynna 1: 3aganus Ha o0Iee MOHUMAHUE TEKCTA, OPUEHTAIIUIO B TEKCTE.
DTO BBIpaXkaeTcsl, MPexie BCero, B yMEHHUH OMPEETUTh TEMY U MOHSITh OCHOBHYIO
UJICI0 TEKCTa, BBICTPOUTH JIOTHUYECKYIO TIOCJIEI0BATEILHOCTh OMUCAHHBIX
COOBITHH, NENUCTBUM, OCO3HATH OCHOBHBIE JIOTHYECKHUE CBSI3M M OTHOIIECHHUS
MEXKIy U3J0KECHHBIMU (paKTaMH, HAWTH B TEKCTE HEOOXOIMMYIO HMH(pOpMaIuio,
MIPEJICTABJICHHYIO B SIBHOM BHJIE, & TAK)KE Ha OCHOBE (DAKTOB, UMEIOIINXCS B TEKCTE,
chopMyIHpOBaTh TMpPSMBIE BBIBOJBI W  3aKIIO4YEHHUs, TepedopMyIrpoBaTh
uHbOpMaITHIO.

['pynma 2: 3agaHus Ha TIIyOOKOE€ U JIE€TaJIbHOE MOHMMAaHUE COACPKAHUS U
dbopmbel  Tekcta. [lposiBisieTcss 3TO 4Yepe3 yMEHHE TMPOBOJAUTH aHAIMU3
MPEICTABICHHON B TEKCTe WH(POPMAIUM, HWHTEPIPETUPOBATH €€, 0000IIaTh,

(bOpMyanOBaTB Ha €€ OCHOBC CJIOKHBIC BBIBOABI 1 OLICHOYHBIC CYXKJICHUSI.
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I'pynna 3: 3amaHusi Ha UCHOJNb30BaHWE HUHMOpMAIMM U3  TEKCTa
JUTSI pa3IMYHBIX — 1IeJield. BpIoNHEeHne Takux 3aJaHuid  BKJIIOYaeT B ce0s
UCIIOJIb30BaHUE HH(OpMaIUK, MOYEPIHYTOM M3 TEKCTa, ISl pEIIeHUs 3ajad,
B TEKCTE HE OMUCAHHBIX, B TOM YHCJIe TPEOYIOIIUX MPUBJICUEHUS JOTOTHUTEIbHBIX
3HAHUU.

[IpowmtocTpupyeM CKa3aHHOE Ha NPUMEPE OJHOTO U3 y4eOHHUKOB,
BXOJSIIMX B (enepanbHblil iepedeHb: «MaTtemaruka, 5 kimacc» (Moa peaakiuei

I'. B. lopodeepa u U. ®@. llapeiruna), n. 1.1 «Pa3nooOpa3Hblii MUD JTHHHI.

Puc. 1

Texcr myHkra pa3out Ha 3 ¢parMeHTa, B KOTOPBIX 3aKIIOYEH OJIOK
uHpopmaruu. OparMeHThl JOJKHBI ObITH pa3o0paHbl nociienoBaTenbHo. CrenaTh
3TO MOKHO KaK Ha OJIHOM YpOKE, TaK W Ha pa3HbIX, paboTaTh C TEKCTOM MOXHO
(GpOHTANBFHO WJIM WHIWBHAYAIbHO (B YaCTHOCTH, MOXHO JIaTh W B KadeCTBE
JIOMAIITHETO 3a7aHusl).

[Tocne xaxkmoro (QparmeHTa TeKCTa B Yy4eOHUKE JaHBl BOMPOCHI,

MO3BOJIAIONIME YUYEHUKY IMOHATH cojiepkaHue Tekcra. OaHaKo HayaTh padboTy
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¢ pparMeHTOM MOXKHO C 3aJlaHusl 03arjlaBuTh ero. Hampumep, nepBsiii (pparmeHt
MOXHO O3arjaButh «UTo Takoe AUMHUA?Y», BTOpOM — «Buapl IuHUN», TpeTHid —
«3aMKHYTBIE JMHUM». DTO 3alaHue OoTHOocuTcA K rpymme 1. K aroi xe rpymme
IIPUHAJICKUT 3aJaHNE HAUTU B TEKCTE OTBET Ha BOIIPOC, YTO TAKOE JIMHHUS: ITO CJIE]
JIBHWKYILENUCS TOUYKU U 3TO MHOYKECTBO TOYEK.

Bompoce! k nepBoMy pparMeHTy Takke IMpHUHAJIEKAT K rpymme 1: Bce oHU
IIOMOTAIOT OINPEIEIUTh OCHOBHYIO TEMY M IIOHATH OCHOBHYIO HJIEI0 TEKCTA,
OCO3HATh OCHOBHBIE CBSI3M M OTHOLIEHUS MEXAY IpejlaraeMbIMu 00bEKTaMU,
pacrno3HaBaTh JUHUU 3HAKOMbIE, HE3HAKOMbIE TN HEOOBIYHBIE.

bonpmas wyactb BONpPOCOB, TPUBEACHHBIX KO BTOPOMY (hparMeHry,
OTHOCATCSA K TpylIe 2: OHU NpejaraloT Ha OCHOBE MH(OpMalUU U3 TEKCTa
c(hopMyJIMpOBATH BEIBOJBI U CAIETATh 3aKJIIOUEHUS, HATPUMED MIPOBECTU aHAJIOTHUIO
C IMHUAMHU | U 3 W omnpenennuTh, Kakue €lle JIMHUM SBJSIIOTCS 3aMKHYTBIMH, a
Ha OCHOBAaHWM AHAJIOTMU C JIMHUAMU 2 U 4 — HE3aMKHYTBIMHU. 311€Ch CKPBITHI
CJIO’KHBIC JIOTHYECKUE ONEepaluy CpaBHEHUs (BbIAEJICHHS OOIIETO W pa3iuyuuii),
aHaJIOrMM, 4YTO O0oJiee XapaKTepHO M TPyHmbl 2, OAHAKO CaMH OOBEKTHI
MCCJIEIOBAHNs] UHTYUTUBHO INOHATHBIE, 3HAKOMBIE 110 TPAAMIMOHHOM IS JETEU
JNEATENBHOCTH PUCOBAHUS, & TEOMETPUUECKHE OTHOLIEHUS HOCAT TOMOJOTUYECKHUI
XapakTep, T. €. TO OTHOILIEHUs, (popMUpyEMBbIE €llIe B IOIIKOJIbHOM JETCTBE. DTO
OTCBHUJIKA K HMHTYMUMU peOeHKa, K ero ombITy. TOYHO Tak e W Bompoc 3
O PACIO3HABaHUMU CAMOIIEPECEKAIOIIECUCS JTUHUM MOXXHO OTHECTH K OTOM IpYIIIE:
B TEKCT€ HET OIPENENICHUs, HEeT SBHOIO  YKa3aHus, €CTb OTChLIKA
K CJIOBOOOpPA30BaHUIO TEpPMHHA — TEPMHUH JOJDKEH paccka3aTb O cebe cam.
AHaJOTMYHO STOMY 3a/JlaHMsI Ha CpPAaBHEHHE W OMHUCAHUE JIMHUM MOTpeOyroT
IIPUMEHEHHUS BCEX HOBBIX TEPMUHOB, HCIIOJIb3YEMBIX B TEKCTE.

A BOT MOCIHEOHUN BONPOC — O TOCYHAPCTBEHHOW rpaHule ABCTpaIuu —
OTHOCHTCS YK€ K TpeTbel TpyIie, MOCKOIbKY TpeOyeT MPUMEHEHHUS MOJTy4YEeHHOM
paHee HHPOpPMALMU B HOBOM KOHTEKCTE, NPUMEHEHUS MaTeMaTHYECKUX

IpEeJCTaBICHUN U TIOHATUHN K APYTUM 00JIacTsIM 3HAHMSL.
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2.1.2. MeToapbl M IpueMbl padoThl ¢ Y4UeOHUKOM B 5-M KJlacce

HcTopus poccuiickoro yuedHIKa o MaTemMatuke 0epet Havasno B 1703 roxy.
«ApudpmMeTnka» MarHuIKoro COCTaBJICHA TakK, YTO SBISCTCS W YYEOHUKOM,
Y DHIIMKJIOTICIUEH CaMbIX Pa3HBIX 3HAHWU: TYT €CTh W MOITUYCCKUE BCTaBKH, U
OoOImMpHBIC TOSICHSIONME TEKCThI, W (Quiocodckue paccyxaeHus. Jlaxe
WUTIOCTPAIAH 37ECh SIBJSIFOTCS CHMBOJIMYCCKUMH AJUICTOPHSIMH: 3aCTaBIISIOT HE

TOJIBKO J'IIOGOBaTI)CH, HO U 3a/IyMbIBATbCA.

APHOMETHEA
MATHHITKATO

WE R ARG | WL I

- -

L rpworesmem avms L Lisme e
L il et L L
P vy by a—

LEEEENY

A e
Sy

Puc. 2

B Bek KOMITBIOTEPHBIX TEXHOJOTUN Y4EOHUK OCTAETCS TJIABHBIM CPEICTBOM
oOydenust B mikojie. Kakum oKeH ObITh COBPEMEHHBIM y4eOHWK MaTeMaTUKHU?
Kakue coBpeMeHHbIe METObI HYKHO UCIOJIb30BaTh B paboTe ¢ y4eOHMKOM?

CoBpeMeHHbIN  y4eOHMK MaTeMaTHKH COOTBETCTBYET  TpeOOBaHMSIM
denepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO
obmiero oOpaszoBanusi u IlpumepHoil paboueil mporpamMme OCHOBHOTO OOIIETO
o0Opa3oBaHMs, a TAK)KE YUYUTHIBACT MHAWBUIYaJbHBIE U BO3PACTHbIE OCOOCHHOCTH
yuanuxcsa. OH sBsieTcs HE TOJBKO MCTOYHUKOM WH(GOpPMAIlMU, HO U CHUCTEMBI
MHTEJJICKTYaJIbHOTO Pa3BUTHS IIKOJIbHUKA. Benyias poib yueOHUKa 3aKII04aeTcst
B TOM, YTO €ro (PyHKIHHU TO3BOJISIOT MPOEKTUPOBATh AEATEIBHOCTh YUMUTENS U
JeSTENBHOCTH yuarnierocs. [loaTomy nepes yauteneM BCTaeT 3a/1aya BRICTPauBaHUS
CUCTeMbl paboOThl C Y4YeOHHKOM, HCHOIB3Ys €ro MHOTO(QYHKIIMOHATbHBIN

METOJIMYECKUH ammapar.
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Ha mnporsoxkenun wHorux paecstuiietudi B Poccum  chopmupoBanach
TpaJUIlMOHHAS CHCTeMa 00Yy4YeHHUsl, IOCTPOCHHAs Ha TPUaJle: YICHUK — YUUTEb —
yueOHUK. J[OCTH)KEHHE yYAIIMMUCS TUIAHUPYEMBIX PE3yJIbTATOB BO3MOXKHO JIMIIIb

B TOM CITy4yae, €clii Bce OOBEKTHI JAHHON CHUCTEMbI TECHO (DYHKUIMOHHPYIOT APYT

YuyeHukK

— YuebHuk

Puc. 3

B XX Beke yueOHHK MaTEeMaTHKH OBUT MPEXJIE BCETO HOCUTEIEM CHUCTEMBI

C IPyTOM.

3HAHUU, NHOT/Ia, HO HE BCET/IA, M CUCTEMBI 3a/IaHUM U YIIPAKHEHNW, HAIIPABJICHHBIX
Ha OBJajJeHHEe Teopueil. JlocTaTOYHO BCIOMHUTH YYEOHHK T'€OMETPUU
A. I1. Kucenesa, KOTOpbIi HCITOIB30BaICs B mIKoJie 0osee 50 jeT, U JOMOJIHIBIINN
ero 3agayHuk H. A. PeiOkuHa.

B XXl Bexke mHoroe usmenuinachk. M3amenusncs u yueOHUK. COBpeMEHHBIM
y4eOHUK MaT€MaTUKH — HE MPOCTO XPAHWJIUILE MPABUJ, OH CHOBA, KaK U CaMbIi
MEPBBI POCCUICKUN Yy4YeOHUK METPOBCKMX BPEMEH, CTAHOBUTCS CBOETO poja
SHIMKJIONIEANEN OCBOCHUS MATEMATUYECKUX 3HAHUMW, TMTOMOIIHMKOM Ha CIIOKHOM
MyTH U3YYEHUS] MATEMATHKH.

CoBpeMeHHBIE peaTuy MHPOBON MH(POpPMATHU3AINN TOO0ABUIM B ITy CXEMY
KOMIIBIOTEpP, KOTOPBIM pacHIMPAET BO3MOMXKHOCTH TOJYYECHHUS 3HAHUM, HO HE

SBJISIETCA MOJHOM 3aMeHOM yueOHuKa!

'{

&

Puc. 4
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dopMUpOBaHUE YMEHUN U HABBIKOB PabOThl C Y4YEOHHUKOM Y YydYalIuXcs
3aKJIaabIBaeTCd B HadaJbHOW Iukoyie. Ho mpu mepexose B OCHOBHYIO IIKOIIY
yyalecsl CTAJIKUBAIOTCS ¢ y4eOHUKaMH 0oJiee BBICOKOIO YPOBHS HAy4YHOCTH U
CIOKHOCTH. YUYeOHUKM MaTEeMaTUKHU JJisi HayaJdbHOM IIKOJbI, KakK IIPaBUIIO,
coZiepKaT JIMILb YIPAKHEHUS W 33JaHUS U HE COAEP)KAT TEOPETHUYECKUE TEKCTHI.
[ToaTOMy MOKHO yTBEp)KIaTh, YTO Yy4YalllMecs D-TO Kjacca TOJIBKO HAaYMHAIOT
YUUTBCA paboTaTh C MaTeMaTHYeCKUMH TEKCTaMH, 3HAKOMSTCS C UX
Pa3HOBUAHOCTSIMU U ocoOeHHOcTsAMU. OpHako, HECMOTps Ha  3ToO,
B MATEMATUYECKUX TEKCTaX g MSATUKIACCHUKOB YK€ NIPUCYTCTBYIOT BCE
OCHOBHBIE OCOOEHHOCTHM MaTeMaTHYECKOTO TEKCTa, OTpa)karolue Crernupuky

MaTeMaTHKH Kak 00JIaCTH 3HaHUS U KaK yqe6H0r0 npcameTa:

BBIIOJIHATE, T. €. 001U cioco0 JeicTBUS

* TekcT  y4eOHMKA  CONIEPKHUT  QITOPUTM, MPaBUIO, OIMUCAHUE
MOCIEA0BATENIbHOCTU AEUCTBUM, KOTOPBIE YUYEHHK JOJKEH HAy4YHThCS

~

J

T. €. OT OOIIEro NepenTH K 4aCTHOMY

 JlelicTBUS, KOTOpBIE HAAO OCBOUTbH, PA3BACHAKOTCA HaA NpPUMEpPAX,
WUIIOCTPUPYIOIIMX HMX INPUMEHEHHE B KOHKPETHOM CHUTyaluH,

\

J

HWHAYKTUBHBIMHA WUJIN NCAYKTHBHBIMHU

e TEKCT MOXET COAEpXkaTh JOTHYECKHE OOOCHOBAHHS OIMHMCAHHBIX)
paBuj, aJIrOPUTMOB, CIOCOOOB pEIIeHUS TEKCTOBBIX  3ajad,
JOKa3aTeldbHbIE  pacCykleHus.  PaccyxaeHuss  MOryT  OBITh

J

MpeACTaBICHUs BUIOB

*B Tekcte ecTh mepexoibl OT BepOadbHOH (POPMBI  HM3ITOKECHHS
nHpopMamu K rpaduUeckol WM CHMBOJBHOM M HA0OOpOT, T. €.
HeoOxoauMo paboTtatb ¢ uHGpoOpMamuedl pasHbIX 10  (opme

~

J

OTCBUIKH K OIPEIECIEHHON UCTOPUYECKOM, KYIIBTYPHOM 3IOXE

» Tekct MoOXeT comepkaTh (parMeHThl HMCTOPUYECKOTO XapakTepa,

~N

J

Puc. 5
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[TaTuknacCHUKY yke paboTaloT ¢ MaTeMaTHUYE€CKOM CUMBOJIMKOM U TpaduKoii,
CJIeIOBAaTENbHO, OT HHUX TpeOyeTcsl mepeBoj] aOCTPaKTHBIX IOHSATHUH Ha S3BIK
00pa3oB, 4YTO MOMOXET IIKOJBbHUKY BCKpPBITh CYIIECTBEHHBIE CBSI3U MEXKIY
paccMatpuBaeMbiMu 00bekTamMu. [IpuBeneM B KauecTBe WILTIOCTPALMU CTPAHUIIBI
U3 Ppa3NUYHBIX YYEOHHKOB JUIsI y4allMXCsi S5-TO Kjacca, pacKpbIBArOIINE

BBICKA3aHHBIC COO6pa)KeHI/I$I.

TONL 6 MY OMEE ARYITIHD. OTTRUNNY 43 1, 1. 4, SRSERTCH M
WO IPCCTUMN WEARNI. B THROM YN TSP m;:— e
Man apots

é’ M m- N IHIVEEATRN, KOTTIOOM = EXIMN0 NPOCTME $HC-
aa,

M—h!-'mqumul WN’INIMa e ‘.—:.-‘;

llm-m.-pﬁ. -—nm-l h!-y-’ e
mmnwsﬁ na.mwunmi.mymm-m
EpaTHMeh,

Oﬂnmwgm-l %5 30, o sscoxpaTREY D

LR,

".“ mt"m;‘ﬁ';.

W CHARSCL Py DOSSUNTE INCSKIATIGN 1006, Soepatsey 30 =
-ﬂﬁﬂ(‘oml

3] BOAM CONPOTHR. RPUBL %0 HINSOTMSOR OSLME SO INTRN YRLIMmLSS
W INENEHETEAE . 10 DM EEE MO0 RMIN 308

4 »

Hnwauuomam»oﬂ-; ‘ Tax mm‘ 2N -'-‘rl.w

Orsrsmw nx mpmwod / e s
es U n O {pwe. 3. Torss n
Pec. 20 o | e . l';:

Hepea swlisen gy souon wimne ape.
e retaae saey  npsane. Osomgy

CRAANET, NIV KA DRAEEVEME D{awue
NOFYT SepeolaaTIn TRAES N Asen)
"ane,

.

e peaEEnnA MpaMME BE nEoRo
e O mOFYT NN PEROCANATACS, SHATAES
A . |\ 0w owx o opox . Texaw

| RRIENMNT DAALSEIABMINE.
L Ecas spawace AR u CD (e ¢ u &
MIPALILEINL, 0 M6 WbeaTant van
e ABLCD (uan a b &) {pwe, 3T)

s Ha pooynne 38 nocssmno, wan ¢ oo
VOISA0 YRASLMNES w ntmedan (pesects
PRI IME REME.

Touna A, secxcammn s apesecll, ey

; o e ase etk pwc, 0L Kammn e

[.{,-‘/ ATER VCrel IONERAIOT JYVOM ¢+ Hetanox
7,»' uTouNe A

P Ty, vam we wan u mpavyn, thesne

MAOY AFYEA Sarsssaaaen Syxoesn. [pe

2 PION N0 BN weCTe CTENNTA (VERL

N~ MANIIIAS HEMERO JAyMa, & WA WP

e 39 pon < Gynon, obosnsanas ARy T

0o 2pvrem ero voscys ayw AN (pose. 804
Jlyu © nanraox = youxe A (pue. 41) wan
& ne o&nu‘m wAD, u AC.

ofl, orpasmeenEyw TOV
m-l A " NAMIBT oTpeIKes Al
Towzen A n l MATMRAGT €00 RO
(poe, 42). Orpesok ¢ KOUumNi » Trsas

St A u 8 dfosnmner AE nan 84,

L Jina orpessn AR 1 CD ssasnyny par
HALMN OTPOIKAMMN, SO0 Gt COuM PaRanT™
A n ra mpa wesosornun (puo 48] Demye
C—— AB=CD. D wscynocrd, pwes OTpesun
Pec. 42 AB = BA,
f3.V " a — m* w.n_

11 Fhancacsmts narppdimine i = #10 G o
Ga- ARALUTITIAR 200 OO0 IR ONes M (WOt IO 2% Risac & s

AL, T ST TEATONES B PV BOCTIRA OND0T 25 + 25 - 26, ) K. 1B
LUy, 4 0000 SO0 SUOEMAD ST XN ns

WW‘IQ’WO.‘MWQ Fe g mwﬁl
By 35 3 ¢ 05 a0 1S HEMEAUT MOOHIMIA Sy
'-(qanl B 00N IB M SRRt vt ey

i

FUAGENTS. WCAD N A AT MOE SRR -
BONET LTV CYMMY SOOI, CTREER WO W

1.9 ?' 3 s : ?“‘"‘9‘. . e e -
LN ar % 3 mesar (PRI T
Yirole yinate, xannn %0 apofeh “ “ Y Gn.'n.m- " nmu -; ;;1'“.'* T HEET 3
MRS, MORHD Mwnmmt; 3 ¥ “T"’ z ' bl’b;xw-:v“" A wd T ORI A4 T 8
(pae. 108). Tosvuy § < BT L 1O r Bindeciiasc 200898
.,?‘.‘;;M” nnmcullum-n-m.s-u- | e 1 OOOOOO? O0Oeee
& CO00O00 O 00De
COOG209 QOO@@@
00800 DOOe6E

TdsbTrin 12 332 3 U-w

Puc. 6

56



PaboTa ¢ TakuMu TekcTamMu TpeOyeT OT IIKOJIbHUKA ONPEIEICHHOTO YPOBHS
Pa3BUTHUA YUTATEIHCKON IPAMOTHOCTH M HaBBIKOB PaOOTHI C HHPOpMAIUECH.

KTo ke, kak HE yuuTellb MaTEMAaTUKH, TTIOMOXET CBOUM YYEHUKAM OBJIA/ICTh
YMEHUEM YUTaTh Y4ECOHBI MaTEeMAaTUUECKUIN TEKCT U Pa3BUTh HABBIKKA CMBICIIOBOTO
YTCHUSA?

Kak e HayuyuTh MATUKIACCHUKOB CAMOCTOATENbHO U 3PHEKTUBHO pabOTaTh
C y4eOHUKOM MaTEeMaTHUKH?

JUis  3TOro 1enecooOpa3HO OpraHu3oBaTh CHUCTEMATHYECKYIO paldoTy
y4Yaluxcsi ¢ y4eOHHKOM MaTeMaTHKH Ha ypoke W joma. Eciam yueHuk ymeer
pabotath ¢ Yy4eOHHKOM, B Ciydae HEOOXOJAMMOCTH OH CMOXET YUYUTHCS
JUCTAHIIMOHHO M  CaMOCTOATENIBHO. JTO HEOOXOJAMMBIA d3Talm Ha MYTH
K caM000pa30BaHUIO.

B cucremuoii pabore mo ¢GOpMHUPOBAHHIO YMEHHH W HAaBBIKOB DPaOOTHI

ydauuxcs ¢ y‘-Ie6HI/IKOM BBIACIINM YCTBIPC OCHOBHBIX HAIIPABJICHUA:

Pabora Pabora
C TeOpeTUYEeCKUMU C 3aZ,a4HbIMMU
maTtepuanamm maTepuanamm
yuyebHMKa yuyebHuKa

3HaKoOMCTBO Pabora
y4yawmxca C AONO/IHUTE/IbHbIMMU

C yyebHUKom maTepuanamm
yyebHuKa

CucremHas
pabora
C yye6HMKOM

Puc. 7
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e Paccmompum HanpasneHue « SHaKoMCMeE0 Y4aujuxcs ¢ y4eOHUKoMm».

Ha nepBom ypoke MaremaTMKu B S5-M KJacce — YPOKE 3HAKOMCTBA —
HEOOXOMMO TPEICTABUTh YYalUMCSl Y4eOHUK MaTeMaTHKH, KOTOPbI OyaeT ux
HE3aMEHUMBIM TOMOIIIHUKOM Ha MPOTSKEHUU BCEro y4eOHOTO To/1a.

[Ipexnae Bcero yduTenab MOXKET pacckKas3aTh ydalmumcs o0 aBTopax
yueObnuka. Hampumep, Cepreit MuxaitnoBuu Hukoiabckuii ObUI M3BECTHBIM
y4€HBIM-MaTEMAaTUKOM, BHEC OOJIBIION BKJIa/ B €€ pa3BUTHE, €r0 HAyYHbIe PaOOTHI
OMOTaJIM BO BpeMsi Bennkoil oTedecTBEHHOW BOMHBI MU B MHpHOE Bpems. OH
MIPOKUIT OYEHB JOJTYIO )KU3HB — OoJiee 105 1eT, BocnuTal MHOTUX 3aMedaTeIbHbIX
YYEHBIX, KOTOPbIE MPOJOJKIIN pa3BUBATh €ro Hay4yHble ujaeu. [lomumo 3Toro, on
CMOT OpraHM30BaTh KOJUJIEKTHB JJI CO3/IaHUs] YYEOHUKOB JIJISl IIKOJIBHUKOB, T. K.
XOTEJl IOMOYb UM TOJIFOOUTh MaTEMATHUKY, KOTOPOW OH MOCBSITUI CBOIO KU3Hb, U
OBJIQJIETh €€ NPEMYAPOCTAMH. ABTOPCKHI KOJUIEKTHB BO TiaBe ¢ Cepreem
MuxaiinoBuyeM Hukoiabckum co3iail ceMb y4eOHUKOB: «Apudmerukay 1t 5-To
U 6-TO KJIacCOB, yueOHUKN «Anredpa» mis 7-ro, 8-To 1 9-ro kiaccoB, «Anredpa u
Havasa aHanuza» 1 10-ro u 11-ro kmaccos.

UtoOs! yuamuecs MOTIU 3G (GHEKTUBHO MOIH30BATHCS YUEOHUKOM U XOPOIIIO
B HEM OpHUEHTHUPOBATHCS, IMOJE3HO pa3o0paTh BCE YCIOBHBIE 0003HAYEHUS,
MPUHATHIE B HEM, JIEMOHCTPHUPYS UX UCIIOJIb30BaHNE HA KOHKPETHBIX MpUMEpPax.

Crnenyer pa3bsiCHUTh Ha3HAYEHUE M UCIOJb30BaHUE pyOpuk «AudaBuTHO-
NpEeIMETHBIN yKa3zaTelb», « OTBEThl U yKa3aHUs K yHpaxHEHUsIM», « CIipaBOYHbIE
MaTepHayibl», a TakXKe JIPYyrux pyOpUK KOHKpPETHOro ydeOHMKa. B yueOHumKax
MaTE€MaTUKH JUIsl HaYaJIbHOW IIKOJIbI, KaK MPABUIIO, TAKUX PYOpPUK HET, MOITOMY
paboTaTh ¢ HUMHU y4alluecs MoKa He YMEIOT.

[Tocne 3HakOMCTBa ¢ y4eOHMKOM MOXHO mpoBecTu urpy «llyremecrBue
10 YYEOHUKY MaTeMaTUKW», B KOTOPOM y ydaluxcss CPOPMUPYIOTCS YMEHUs
OpPUEHTHUPOBATHCS B yUeOHUKE M OCO3HAHHO MCIOJIb30BaTh MHOTHE €r0 (DYHKITUH.

[IpoBenem maHHYIO UTpy Ha npuMmepe yuyeOHuka «Marematuka. 5 Kiaccy

(aBt. A. T'. Mepamsik, B. b. TTonouckuii, M. C. Skup).
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UTI'PA «(IIYTEIIECTBHUE 11O YYEBHUKY MATEMATHUKW»

Obpazosamenvhvle 3a0ayu.

® [I03HABaTEJIbHAS: Pa3BUBAECT YMEHNE OPUCHTUPOBATHCS B YICOHHUKE,

® KOMMYHHUKATHBHO-Pa3BUBAOIIAsA: (OPMUPYET HABBIKH OOIICHUS MEKIY
yYaIUMHUCS.

Ilooecomosumenvuuiii s5man: chopmupyiite 3—4 KOMaHIbI.

3aoanue. Pacummdpyiite gamunuio aBropa mnepBoro B Poccum ydeOHuKa

10 MaT€MaTHuKeE.

B paznene «AndaBUTHO-pEIMETHBI yKa3aTelb» HaWAUTE HOMED
CTPaHHMIIbI, HA KOTOPOU BBOAMUTCS MOHATHE «HuUca HATypaabHBIEY.

CKoJIbKO KJIaJIoucKaTesiel n300pakeHo Ha WILTIOCTpaluu k naparpady 28?

~~[4

| B kaxom u3 maparpados — 10, 15 nnm 38 — npeacrasnens! 4 3agaun?
M  Ha crpanuue 193 Haiinute HOMep 3a1aHus AJis JOMaUIHEN pabOThl.

B pa3aciic «OTBeTHl U YKa3aHuAaA K YIIPAKHCHUAM HaﬁHHTe OTBCT

K
K 3agannio 489 (1).

" CKOJIBKO  3aJlad  BBICOKOM  CIIO)KHOCTH  COJEPKHUTCS B pyOpuke
«YnpaxHeHus» naparpada 23?

" Haiinure xonmyecTBO OYKB B Ha3BaHUU TOBapa, KOTOPBIM MpojaaBall KOT
MarpockuH B 3aaaue 324.

0 B 3amanum 727 wnadiaute uHGOpMALMIO O TOM, CKOJBKO KHUJIOTPaMMOB

COCTAaBJILICT MacCCa OCKOJIKa HapB-KOJIOKOJIa.

r Haiinute Homep nmaparpada «Ilnomans. [nomnans MHOTOYTOJIBEHUKAY.

765 5 21 6 1 15 16 1 4

[ToGexmaeT kOMaH/Ia, BHIMOJHUBIIIAS 33/1aHKe TiepBoil. OTBEeT: MarHuikui.

Brxomrouenue Beex yyanuxcsi B aKTUBHYIO y4€OHYIO UTPY Ha YPOKE TIO3BOJIUT
HE TOJHKO (OPMHUPOBATH HYKHYIO MOTHBAIMIO K paboTe ¢ Yy4eOHUKOM, MHTEPEC
K U3yYEHUIO TIPEAMETa, HO U TIPH MPABUIIBHON OPTaHW3aIlid CO CTOPOHBI YUHUTEIISA

MOCIIYKUT (bOpMI/IpOBaHI/IIO KOMMYHHUKAaTUBHBIX KOMHCTCHHI/Iﬁ ydalnuxcs.
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e Paccmompum Hanpaeénenue «Paboma yuawuxca c meopemuueckumu
mMamepuanamu y4eOHuKa.
3HAUYUMOCTh Y4€OHBIX MAaTEMAaTUYECKUX TEKCTOB OINPEAEIISIETCS BO MHOTOM
TEM, 4YTO B HMX, KaK IPaBUJIO, MPEACTABICHbl BCE TPU TUIA y4EOHBIX 3HAHUM:
JeKJIapaTUBHBIE, TPOLIETYPHbIE, IEHHOCTHBIE. OJTHAKO XapaKTEPHBIM JIJIs1 y4€OHOTO
MaTeMaTUYECKOr0 TEKCTa, IPEJHAa3HAYCHHOIO JUId IATUKIACCHUKOB, SIBJISICTCS
[IEpEBOJ ACKIApaTUBHBIX 3HAHWUN B 3HAHUSA IPOLEAYpPHBIE: BEAb HEIOCTATOYHO
3HATh TOJIBKO MPABUJIO, HAIIPUMEP CIIOKEHHS JECATUYHBIX APOOEH, OT ydalerocs
TpeOyeTcss yMEHHE MPUMEHATh 3TO MPaBWIO NPU pEIICHUU Y4eOHOH uiu
MIPAKTUYECKOM 34141 U, KOHEYHO, B PEAJIbHBIX )KU3HEHHBIX CUTYaLHSIX.
bonpmioe BHHMMaHME HEOOXOOUMO YIEIUTh (POPMHUPOBAHUIO YMEHHUS
CaMOCTOSITENIbHOM pabOThl ydallluxcsi ¢ yYeOHBIMU MaTepuaIaMy 10 KaKJI0W TeMe.
Ota paboTa MOXKET BKJIIOYaTh HECKOJBKO ATANoOB, MPU 3TOM MOCIE MPOXOXKICHUS
KaXIO0ro JTana ydJalluics JOJDKEH 3alaTh ce0e COOTBETCTBYIOLIMN BOIPOC

(cM. TabuIty 5).

Tabruya 5
JTanbl CMBICJIOBOI0 YTEHUSA
Imanwi Bonpocul yuawezocs
1. Ilpoananu3upoBaTh HazBaHue — YTo 5 yxke 3Haro 00 AToM?
TeMblI (rmaparpada) —Yro 51 y3Ha10?

2. O3HaKOMUTBCS C colepkaHueM — YTo HOBOTO s y3HAI?

naparpada

3. Pa3outs Tekct Ha (parmentsl m  — M3 kakux (pparMeHTOB COCTOUT TEKCT?

0O3arjiaBuThb UX

4, BLI)ICJ'II/ITL HOBBIC nmoHsTHsA. — Kakue HOBbIC MOHSITHSA A y3HaJ'I?

BBII[GJ'H/ITB TJIaBHBIC ITIOHATHA

60



Omanwi Bonpocwr yuaweeoca

— Kakue IIOHATHUA MOXHO Ha3BaTbhb

I'IaBHBIMHU B IIPOYUTAHHOM pa3z{ene?

5. Beimenuts npaBuia U CBOMCTBA —YT0 TO3BOJSIET BEIIOJIHATH JAaHHOE
npaBuio?
— Kakumu cBoiicTBaMu 00J1a0aeT JaHHOE

nousTue?

6. PazoOpats IIPUBEJICHHBIC B —IlloHATHO 7IM  MHE  NpPUMEHEHUE
naparpade  peulieHus MPUMEPOB. TEOPETUYECKUX 3HAHUW 1O JaHHOU
[ToBTOPUTH CAMOCTOSATEIIHHO TE€ME MPH PEIICHUHN 3a7a4?

- CMOFy JIn A CaMOCTOATCIIBHO

MMOBTOPUTH BCE pazo0OpaHHbIe
nerucTBUs?
7. OTBeTUTH Ha Bompockl naparpadga  — Ha Bce i BOmpoCk! y1aioCch OTBETHUTH?

— Bce 11 MHe OHATHO B JaHHOU TeMme?

8. Ilpusectu 51 pazobpate —B KaKHUX ciay4dasx MOYKHO
COOCTBEHHBIE NMPUMEPHI WM 3a7auu IIPUMEHUTH MaTEPUAIIBI TAHHON TEMBI?

110 JJaHHOM TeMe

9. Haittu npumepsl npumeHeHuss — Kak s MOTYy MpPUMEHUTH MONYYCHHBIC
3HAHUU B )KU3HECHHBIX CUTYalHsIX WU 3HaHUA B JKW3HM WIM Ha YpPOKax

B IPYTUX Y4eOHBIX AUCHUILTHHAX 10 IPYyTUM IpeaAMETam?

[IpousmtocTpupyeM TpeTHii 3Tan paboThl HA MPUMEPE OJTHOTO U3 yUeOHUKOB,
BXOJSIIMX B QenepaibHbIil iepeueHb: «Martematuka, 5 kiacc» (Moja peaakiuei

I'. B. lopodeeBa u 1. ®. [llapriruna).
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ARETRAEN D
L3

Puc. 8

[TocmoTpuTe: yueOHbIN TeKCT MyHKTa «Pa3zHo00pa3HbIii MUP JTMHUI pa3ouT
Ha 3 ¢parmeHTa, B KaXIOM U3 KOTOPBIX 3aKJIIOUEH HEOOJbUION 3aKOHYEHHBIN
10 CMBICITY 010K MH(pOpMALIIH.

YuTaTh TEKCT 11€51€C000pa3HO 10 PparMeHTaM.

Oco00EeHHOCThIO JaHHBIX (PParMEHTOB ABJISIETCS TO, UYTO B HUX IPEICTABIICHA
Kak BepOanbHas uH(opmanus, Tak W rpadudeckas. Hamo HayuuTh ydamuxcs
NpaBUIbHO YUTaTh TAKOTO pOJa TEKCThl — MPHU YTEHUM OOpalaTh BHUMaHUE
Ha PUCYHKH: OCTAHOBUTBHCA IIPH BHUJIE CCHUIKA HA PUCYHOK, HAWTH HA PUCYHKE BCE
OOBEKTHI, YTO OMHCAHBI B TEKCTE, CONOCTABUThb HMX, OINpPENEIUThb, €CTh JH EIIe
M300paKEeHUsI WM MHasl HH(popManus.

@®parmeHThl He o3ariaBieHbl. [loaToMy mocie Toro, kak (pparMeHT NPOUYUTaH,
PUCYHKH M3Yy4YEeHbI, MOXXHO O03arjlaBUTh (PparMeHThl, HalpUMep, TakK: MepBbIi
dbparMeHT Ha3BaTh «YTO Takoe JUHUS», BTOPOM — «BuAbl JIHMHUN», TpEeTUH —
«3aMKHYTBIE JIMHUW». DTO ITOMOTAET «BBITALUTEY «TJABHOE JIEHCTBYIOIIEE JULI0» —

OCHOBHOC€ ITOHATHUEC, ITTAaBHYIO MBICJIb, — C(lJOKYCI/IPOBaTB Ha HUX BHUMAHHUC yHaIlIUXCA.
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[Tocne kaxxaoro ¢parmMeHTa MPUBOIATCS BOMPOCHI M 3aJlaHUs, OTHOCSIIHECS
K 3TOMY (pparmMenTy. OHU MOTYT €I11e pa3 0TOCIIATh YICHHUKA K TEKCTY, 4YTOOBI 0OpaTHTh
€ro BHUMaHKE Ha BAXKHYIO JIETallb, KOTOPasi HE MPE/ICTaBJICHA B IBHOM BH/JIE, BEIPA3UTh
MBICJIb UHBIMH CJIOBAaMH, UCTIOIb30BATH HHbIE (POPMYITUPOBKH UITH MOHSTHUS.

[Ipoananu3upyem, HampuMep, BOIPOCH K MepBOMY (parMeHTy: TEPBBIA
BOIIPOC HANpPABJICH HAa aKTyaJM3allMI0 MaMsTH YYEHUKA U €ro IeOMETPUYECKUX
MPECTaBICHUM, BTOPOM BOMPOC — HA aKTyallM3alMi0 BOOOPaKEHUsI, aCCOIUAIIUT,
TPETHUil BOIIPOC — HAa POPMUPOBAHUE KPUTHUECKOTO MBIIICHHUS, TaK KaK MOOYK1aeT
HE MPUHUMATH Ha BEPY, a MPOBEPATh U YOEKIAThCA CaMoOCTOATENhHO. Bee 310
MOMOTAeT BBISIBUTh HOBBIC JIETAJIM, CBOMCTBA WJIM CBSI3U, a B UTOre — IIyOxke U
IIPOYHEE OBJIA/IETh OHSITUEM.

N3ydatrh 3TOT mMaTepual MOXKHO KaKk Ha OJJHOM YPOKE, TaK W Ha pa3HbIX,
BBIOpaB Il OpraHu3alu paboThl ¢ TEKCTOM Kak (poHTalIbHYIO0 (QopMmy, Tak U
WHIUBUIYAIbHYIO (B YaCTHOCTH, MOXXHO MPEIJIOKUTh TaKoW BHUJ pabOThl U

B Ka4€CTBC JOMAIIHECI O 3aI[aHI/ISI).

e Paccmompum Hanpaenenue «Paboma ¢ 3ad0aumeimu mamepuaniamu

8 yueOHUKe».

3amaHusl PacloNiOKEeHbl, Kak MpaBWio, TMoclie TekcTa maparpada, a ux
BBITIOJIHEHUE TIPETYCMOTPEHO TOJIBKO MOCIE U3YUYEHUS TEOPETUIECKOTO MaTepuara.

[Tpy BBIIOTHEHWH 3aJaHU y yY9eHHWKAa MOTYT BO3HHUKHYTH BOIIPOCHI WJIH
3arpynHerns. Ho ecmu mM xoporro mpopaboTaHa TEOpHsi, TO OH BCETZIa CMOMKET
CHOBa OOpaTUTBhCS K TIpaBWiIaM, pa3oO0paHHBIM IPUMEPAM  BBITIOJHCHHUS
BBIYHMCIICHUA WM peIIeHHus 3aaad. [Ipm 3TOM OHU yke OyIyT HaroJHEHBI
COOCTBEHHBIMHU JCHCTBUSIMH YICHUKA, €T0 PA3MBIIIUICHUSIMH.

Kax Bocmonb30BaThCsl TEKCTOM, €CIIA Pa300paHO HECKOJIBKO MPUMEPOB WIIH
Pa3IMYHBIX CIy4acB?

[Ipountats pparmeHT maparpada.

[TpounTath HOPMYITUPOBKY OINPEACIICHHS, TPABUJIa UK CBOWCTBA.

Pazo0paTh pelieHrs aHaJoruyHOro NpuMepa B TeKCTe naparpada.
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N takum 0Opa3oM BBINOIHUTH OMpPENEIEHHYI0 paboTy mo Oojee rIyooKoMy

U JETAIBHOMY OHMMaHUIO TEKCTA.

Ecnu B cucteme ynpaxxHeHuil yueOHUKA MPUBOASATCS 00pa31bl BBIOJIHEHUS
JEUCTBUM, 3alUCU ONEpalMil WM PElIeHUs 3aJlad, TO y4alluecs JIETKO CMOTYT
HAYyYUThCS WX pa3Ouparb M MEPEHOCUTh ATOT oOpasell Ha pelIeHUuE APYTUxX
IPUMEPOB.

PaccMoTpuM HECKOJBKO BapUaHTOB HCIOIB30BAaHUS 00pa3loB U3 yueOHHKA

cepun «Cepoi» (aBT. E.A. ByHumoBu4 u 1p.).
Ilpumep 1. Yuamumcs npejiaraeTcs 3aaHue:

HazopuTe 4MC/a CHAYANA B NOPSAJKe BO3PACTAHMA, A IIOTOM B [NOpAAKe yDbiBa-
HHUA; B KAXJAOM cAyyae JANUMINTe LeNo4YKy HepaABeHCTE:

a) 89, 61, 88, 49: 0) 576, 675, 568, 615.

Oopazeuy. 3 <7< 12<20; 20> 12> T > 3.

3anuchIiBaTh YUCJa B MOPSAJIKE BO3pACTaHUS Yepe3 3aMsITyIO yJaluecs yMeroT,

MOJXHO 3aIMcaTb 3TO K€ C HCIIOJIb30BAHHMEM 3HAKA CpPABHCHHA, YTO W IIOKA3aHO

B 00Opasiie.

Ilpumep 2. B o0Opasiie mokazaHo, KaK CJIEAyeT BBIMOJHATH 3aJaHue, T. €.
MOCJIEA0BATENbHOCTD AEHCTBUI, KOTOPHIE TPUBOJAT K OTBETY.

BripasuTe npubIMmEHHO:

a) 19 MM B canTHMeTpAX! r) 359 e¢nm B JenuMerpax;
0) 28 eM B genumMerpax; n) 482 cM B MeTpax;

B) 423 cm B MeTpax; e) 5621 M B KMnoMeTpax.
Oo0pasey. Bripaaum npubnuskénHo 6789 m B kunomerpax. Tak kak 1 km =

= 1000 m, To uncnao 6789 HANO OKDYIIAHUTE 0 ThicAY: 6TE9 m = 7000 m = T KM,

Ilpumep 3. B »ToM o0O0paslie Jaercs pernieHue, KOTOPOE COAEPKHUT

PaCCyKACHHUC, HAAO ITPOYICCTDb U IOHATH €TI0 JIOTHUKY:

BepHo JIn paBeHCTBO:

2 15 _ 12 5 20 _ 30 gy 16 _ 24 M 12 _ 2,
a5 20! 28 36 ° 28 42 ? 27 56
4 6
Odpasey. Bepao 11 paBeHCTBO o ﬁ"
2 6 a 2 .8 4 i
Pewenue. 8= 3°16 53~ p» 3Haumm, ¢ L 10 - PaBeHncTBO HeBepHO.
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o Paccmompum nanpasnenue «Paboma ¢ 0onoiHumenbHuIMu Mamepuaiamu

8 yueOHUKe).

Kak mpaBuio, B y4yeOHHMKax MO MaTEMaTUKE JUIs ydalluxcs 5-ro Kiacca
MO’KHO BBIJICJIUTH CJIETYIOIINE TUIIBI JOMOJIHUTENBHBIX PYOPHK:

* Hcrtopuueckue cBeeHus

* 3aHMMAaTeJbHbBIE 33]]aU1

* JIONOJIHUTENBHBIE TEMBI

Hcnonb30BaHne 3J1EMEHTOB UCTOPUHU B KYpCE MAaTEMAaTUKU JOHKHO MOMOYb
B OBJIQJICHUM COJEP>KAHMEM HM3y4aeMOro MaTepHalla U IOCIYKUTh PACUIMPEHUIO
MaTEMaTUYECKOro Kpyro3zopa ydamuxcs. B tadaune 6 npeacTaBaeHo COOTBETCTBUE
coJepKaHusl ydyeOHOro Kypca MaTeMaTUKH 5-TO Kjacca M COJEepKaHUs
UCTOPUYECKUX MaTeprasioB. Eciin B ydyeOHMKE TaKMX MaTe€pHalioB HET, MOYKHO

MCIMOJI30BaTh JOMOJIHUTEIBHYIO JINTEPATYPY, TEKCTHI, 3aJaUH.

Tabruya 6
CooTBeTCTBHE COAEPKAHNS YIeOHOT0 Kypca MaTeMaTHKHU 5-T0 KJjacca
U COJIEPKAHUSA UCTOPUYECKHUX MATEPHAJIOB
Cooepoicanue Cooepoicanue
YuebHo2o Kypca UCMOPUYECK020 Mamepuad
Harypansubie uncnam  O6o3Hauenue mudp B peBHeit Pycu.
HYJTb Hcropust hopMHUpOBaHUS MATEeMAaTHYECKHUX CHMBOJIOB.

Ywucio HYJIb. HOBI/IHI/IOHHBIC CHUCTCMBI CUHCIICHH .

Pumckas cucremMa CUUCIICHUSL. BaBumnonckas
HyMepaLus. Erunerckas  nymepaums.  [lecarts
UHIYCCKUX IHAQD.

Pemrero Dpatocdena.
CoBeplleHHbIE YnCTa.

JpyXeCTBEHHBIE YHCIIa
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Cooepoicanue Cooeporcanue
YuebH020 Kypca ucmopu4ecko2o mamepuaia

Hpobu HcTopus nosBienus ApoOei.
OTKpbITHE NECATUYHBIX IPOOEH.

Hpoou B BaBunone, Erunre, Pume, Ha Pycu

Pemenne TekcTOBBIX JI. ®. Marauukuii v ero KHUra « ApupMeTuKa.

3a1a4y Hctopus BOSHUKHOBEHHUSI THArPaMM

Harnsaanag reometpuss ~ Metpudueckast cucteMa Mep.

CTapI/IHHBIe PYCCKHUC MCPBI JJIMHBI

HNHTepec kK mpenaMeTy | MOTYyYEHHI0 HOBBIX 3HAHWH BBIPAOATHIBACTCS B TOM
cilydae, Korja MaTepuaibl HHTEPECHBI MO COJICPKAHUI0, HAIPUMEp, UHTEPECHbIE
(bakTbl, HOBBIE CITIOCOOBI peIIeHNsI, HECTaHAAPTHHIE 3aJaUH.

Yyuteno HEOOXOIUMO OPraHU30BaTh MpoLEcC 00yYEeHUs TaKUM 00pa3oM,
YTOOBI KaXXJIbI YYEHUK MOT TMPHUHATH AKTMBHOE YYaCTHE B IMOJIYYEHUU HOBBIX
WCTOPUYECKUX 3HAHUM.

JUiss  3TOro  MOKHO  HCNOJb30BaTh  cieayomue (opmbl  pabOTHL:
IBpUCTHYECKass Oecena, MpoOJIeMHOE W3II0KEHHE, HUCCIeNoBaTeNnbckas padora,
KEMC-METOJ, UCTOPUYECKUE DKCKYPChl, MATEMATHUYECKHE UTPhl U COPEBHOBAHUS,
peleHne NCTOPUYECKUX 3ajad, rpaduueckoe mpeacraBieHrne HoBoi nHpopmamu
(Harmpumep, uHbporpaduka).

PaboTe ¢ MOHATHAME MOXET CIY)KUTh M TaKO€ 3a/IaHK€, KaK pa3rajJbIBaHUE
KPOCCBOP/Ia, TOCKOJIBKY 3/IECh MOXXHO aKIIEHTUPOBAThH BHUMAaHKE HAa TEPMUHE U €TO
MPOUCXOXKJICHUN, HA JETANSX TOHSATUS WIM HAa €ro 00OOIIECHWH, MPEICTaBUTH
uH(OPMAITUIO HETPAJAWIIMOHHO (HMCIONB30BaTh H300paxeHus). Hanpumep, mocie
pabotel ¢ MarepuamamMu «OT JIOKTEH M JaJoHEH K METPUUYECKOU CHCTEME»

JJI1 aKTUBHU3alluH 3HAaHUUM MOKHO HCII0JIb30BaTh KpOCCBOPA.
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KpoccBopa «OTt J10KTeH 1 JIagoHell K MEeTPHUYEeCKOM cucTeMe»

6 8

1o copuzonmanu.
1. ITpucraBka cnoBa, koTopast o3HayaeT yBeaunueHnue B 1000 pas.

2. Mepa nivHsL:

3. Mepa anuHbI:

4. Mepa JUIUHBL: - =

5. Ctpana, B KOTOpOM METPUIECKYIO CUCTEMY MEp HavaJld BBOJUTH ¢ KoHI[a XIX B.

1o sepmukanu.

6. Mepa niuHbI: t

7. 3TO CIOBO MPOUCXOAUT OT IPEUECKOTO CIIOBA «KMETPOHY.
8. Crpana, B kotopoit B 1790 r. B HaumonansHoe coOpaHue ObUIO BHECEHO

MNpCaAJIOKCHUC O CO3JaHNN HOBOU CHUCTEMBI MCp.
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CaMocTosTenbHass padoTa yyalmxcsi ¢ TaKOro poja MaTepuajaMu MOXKET
COJEpKaTh TaKue d>K€ JTambl, Kak U B Ciydae pabOThl C TEOPETUUECCKUMHU
MaTepHaaMu.

B cucteMHoli paboTe ¢ JONOTHUTEIBHBIMUA MaTepralaMi MOKHO IPUMEHSTh
TBOpUYECKHE PaOOTHI, MPOCKTHYIO AESATEIBHOCTh, UTPOBBIC TEXHOIOTHH.

B TekcTax MOXKET coJiepKaTbCsl He TOJIbKO MaTeMaTudeckast ”HpopMalus, HO
U uHpopManus U3 Apyrux cdep NeaTeabHOCTH YenoBeka. Hampumep, B ogHOM
U3 yueOHUKOB B pyOpuke «Vcropudeckue CBEIEHHUS» MOXHO HaWTH TEKCT

O NMPUMEHEHUH APOoOeil B My3BbIKE.

OnrmM 1a NPHMEPOR NPAKTHUYECKONO NPAMeHenus Apobel Momer
CIAIYIKHTH HOTHOR S0IHCHE B MYShIKe. 3}[4?(‘-!- l:I"K'FH‘“T(TKH HEHOJE LA YeTCH
noRATHe Apoln H Aaxe cuokenwe apobedi. Tax, AINTeNLHOCTH NONO-

1 L 3
BHHHEIE, NMOTREDTHLIC B HOCEMAIS COOTRETCTRYHOT ]l[)ﬂ()llM o~

y ’

2’ 4" 8
1 1 1
a cxeMma Jumarensnoctedt (pue. 175) coOTROTCTRYECT CYMMAM S 4 i
1 1 1
—
4 8 B8
CxemMa A1 BHOCTENR

T
J— nononumman J J

J*!(omop'maﬂ N £
e, 175 .P— ROCHMAS f 'r ) I

Puc. 9

OTOT TEKCT MOXKET CTaThb OCHOBOM [JIsi BBIMOJHEHUS MPOEKTHOW pPabOThI
no reMe «MaTtematuka B My3bIKe». OTO OyleT MHTEPECHO YydalluMcH,
oOyyJarouMcsi My3bIK€, BO3MOXKHO, OHH CMOTYT BBINOJHATH POJIb 3KCIEPTOB
o MaHHoW Teme. B moboM cimydae, Hamo BHHUMATEIBHO pa3o0parh Bce

0003HaYEHMS.
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IToaBenem urorn

1. CMBICTIOBOE UTE€HUE — OJIMH U3 BAXXHEHIIINX METAPEAMETHBIX PE3yIhbTaTOB
oOyueHusi, BKJIaJ B ero (opMupoBaHHE AOKEH BHOCUTHCA U MPU H3YyUYECHUHU
yuebHoro npenmera «Maremaruka». Takum 0o0pa3zom, HOpMHUPOBAHHE CMBICIOBOTO
YTeHMSI — 3aj]aua, CTOSIIAs U Mepe]l yYuTeJIeM MaTeMaTHKH.

2. MaTemaTuyeckre TeKCThl UMEIOT CBOIO crielu(puKy, 00yCIOBICHHYIO KaK
OCOOCHHOCTSIMH caMO¥l Hay4yHOW oOjacTd, Tak W ydeOHOro mpeamera. Takue
cnenupuyeckne OCOOCHHOCTH, KaK aOCTpaKTHOCTh TIOHSATHH, JIOTHYECKas
CTPOTOCTbh MOCTPOEHHUS BBIBOJOB M JI0KA3aTEIbCTB, OOOCHOBAHHOCTh PEILECHUM,
UCIIOJIb30BaHUE MATEMAaTUYECKOTO SI3bIKa U CUMBOJIMKH, TPAPUKOB U YEPTEXKEH,
CTPYKTYPUPOBAHHOCTb M3JIOKEHHSI M TPEJCTaBICHUS HHPOpPMAIUH, TPEOyIoT
0Cc000ro MeAarornyeckoro BHUMAHHUS CO CTOPOHBI YUWTENsl, MCIIOJIb30BAHMS
IPUEMOB U METOAMK (POPMUPOBAHMSI MATEMATUYECKOM YU TATENbCKON TPAMOTHOCTH.

3. OCHOBHBIM HOCHUTENEM YYEOHBIX MAaTEeMAaTUYECKUX TEKCTOB Ui YUCHHUKA
SBIISICTCSl YUEOHUK MATEeMAaTHUKH, TO3TOMY (OPMHUPOBAHUE Y yUAIIUXCS YMEHHUNA U
HABBIKOB pa0OTHI C YUEOHUKOM HEOOXOAMMO 3aKiaJblBaTh, HAUMHAA C 5-TO Kilacca.
[Tpu 3TOM BaxkHO, 4TOOBI CUCTEMA 3aJJaHHI Ha pPabOTy ¢ TEKCTOM BKJIFOYAJIA 3a/1aHUS
TpeX TPYIIIL:

1) Ha oOmiee MOHMMaHWE TEKCTa W OPHUCHTAIMIO B TEKCTE, a TaKKe
dbopMyIMpOBaHKE MPSMBIX BBIBOJIOB U 3aKIIIOUCHHIA;

2) HA  MHTEpPIpPETAIllMI0  MPEICTABJICHHOW B  TEeKCTe  HMH(OpMAIUH,
dbopMyIMpOBaHKE Ha €€ OCHOBE CIIOKHBIX BBIBOJIOB U 000OIICHHI;

3) Ha uCMoNIb30BaHKUEe UHPOPMAIIMU U3 TEKCTA JUIS PEIICHHS 3a/1a4, B TEKCTE
HE OINUCAHHbIX.

Cucremnas pabota 1o (HOPMUPOBAHMIO YMEHHH U HAaBBIKOB pPaOOThI
yUalXxcs ¢ y4eOHMKOM CTPOUTCS 10 Y€THIPEM OCHOBHBIM HAIIPABICHUSM:

1) 3HAKOMCTBO C Y4YCOHHKOM U PETYJISIPHOE HCIOJIb30BAHUE CHUCTEMBI
HaBHUTralMy y4eOHUKa;

2) paboTa ¢ TCOPETHYSCKUM MaTEPUATIOM;

3) paboTa ¢ 3aJa4HBIM MaTepPHAIIOM;

4) paboTa ¢ JOMOJHUTEIBHBIMU MaTepUATaAMH.

69



2.2. ®opMupoBaHue PYHKIHOHAIBLHON MATEMATHYECKON I'PAMOTHOCTH

NATURKJIACCHUKOB IIPH U3YICHUHU TEMBI «HaTypaJIBHLIe YHUCJIA»

2.2.1. llnanupyemble pe3yabTaThl 00yueHusi TeMe « HartypanabHble ynciiay

®denepalibHbIN TOCY1apCTBEHHBIN 00pa3oBaTeNbHBIN CTAHAAPT OCHOBHOTO
obmero oOpa3oBaHUs BBIIBUTAECT TPeOOBaHUS, KaKk OBLIO OTMEUEHO BBIIIE,
B HanpaBJICHUU JTUYHOCTHOTO Pa3BUTHS yHaIllUXCS, K METAlIPEAMETHBIM, B TOM
Yyuclie K YHUBEPCAJbHBIM, YUeOHBIM JecTBUAM (Hanee — YY) u npeamMeTHbIM
pe3yiabTaraM  OOy4YeHHMs  IIKOJbHOTO  Kypca  MmaremMaTuku.  OmHoH
U3 OCOOEHHOCTEW pe3yJbTaTOB OOYy4YeHUs MaTeMaTUKE, COOTBETCTBYIOLIEH
OI'OC OOO wu mnpumepHbIM paboyuM MporpaMMaM OCHOBHOTO OOIIEro
oOpa3oBaHUs MO0 MaTEMaTHKE 0A30BOT0 U YIiyOJIE€HHOTI'O YPOBHEH, ABISETCA UX
opueHTanus Ha  ¢opMupoBaHHE  (PYHKIMOHAIBLHOM  MaTeMaTHYECKOU
rPAaMOTHOCTU MPU H3YYECHUU IIKOJBHOIO Kypca MaTeMaTUKH, a 3HAYUT, U
YHUCJIOBOW COJEPKATEIBHON JTUHUM.

UucnoBasi coaepkarelibHasi JIMHUSL SIBJISIETCS. OJTHOW W3 OCHOBHBIX JIMHUU
Kypca MaTeéMaTUKH OCHOBHOM IIKOJIbI, & MIOHATHE «HATYPAJIbHOE YHCIIO» — OJHUM
U3 LHEHTPAIbHBIX MATEMAaTHUYECKUX MOHATUM, 00€CTICUNBAIOIINX MTPEEMCTBEHHOCTh
U TIEPCIIEKTUBHOCTh MATEMATHYECKOro OO0pa30BaHUS ydallUXCs. IJTO TOHSTHE
ABJISIETCA «SIPOM» MHOKECTBA YMCEIl, YTO AKIEHTUPYET BAKHOCTh U3YUEHUS TEMBbI
«HarypanpHble uncna. J[eMcTBUS ¢ HATYpAIbHBIMU YHACIAMID).

TeMaTuueckuM IUITAaHUPOBAHMEM paboueil MporpaMMbl MO MaTeMaTHUKE
Ha M3y4yeHHe 3TOW Tembl OTBOAUTCA 43 yaca. OCHOBHOE COJIEPKAHUE TEMBbI
o0ecrieunBaeT JOCTHKEHUE TPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB OCBOCHHS
TeMbI (cM. Ta0HILy 7).

Opranmzarusi HW3y4eHHs OOYYalOUMMHUCS JTOM TEMBbI JOHKHA OBIThH
HalpaBjeHa HE TOJIbKO Ha TPHOOpPETeHHE WMH MPEAMETHBIX 3HAHUW, HO M

obecrnieunBaTh (POPMHUPOBAHUE METAMPEAMETHBIX Pe3yJbTaTOB, CIOCOOCTBOBATH
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JOCTHKCHHUIO oean

dbopmupoBaHus  (PYHKITMOHAIIBHOH  MaTEMaTHYECKON

TPaMOTHOCTH, KOTOpasi SIBISAETCA OJHOW U3 MPUOPUTETHBIX Leie oOydeHus

MaTeMaTHKe B 5—6-X Kiraccax.

Tabruya 7

TemaTnueckoe IJIAHUPOBAHME 110 TEME

«HaTtypajabHblie ynciaa. eiicTBUS ¢ HATYPAJbHBIMHU YUCIAMID)

HarypanbHbie
qHUCIIa.

JlenicTBus

C HATypaJIbHBIMU

quciaMH,

43 4

OcHogHoe cooepaicanue membl

[ecatnunas cucrtema cuumcieHus. Psn  HaTypajabHBIX
yucen. Hatypanbenslii psig. Yucno 0. HatypanbHble uncna
Ha KOOpAMHATHOW mpsiMoil. CpaBHEHHE, OKpYIJIEHUE
HaTypaJbHbIX YHCEIL.

Apudmernueckue JCHCTBUS C HATypaJbHBIMU YHUCIAMH.
CBolicTBa HyJI IIPU CJIOKEHWU M YMHOKEHHH, CBOMCTBA
€OUHULBl TIpu  yMHOXeHuH. llepemecTturensHoe u
COYETATENBHOE CBOMCTBA CIIOKEHUS M YMHOXKEHUS,
pacIpeneaIuTeIbHOE CBOMCTBO YMHOKEHHS.

Jenurenn W KpaTHbIE 4MCHA, PAa3JIO0KEHUE YHUCIA
Ha MHOXUTenn. Jlenenme c¢ ocratrkom. IIpocteie wu
cocTaBHble uncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9.
Crenenp ¢ HaTypalbHBIM NTOKA3aTEIIEM.

YucnoBble BBIpaXEHUSA; NOPSAAOK JAeUCTBUU. PelieHue
TEKCTOBBIX 3a/Jay Ha BCE apUPpMETHUECKHUE ACUCTBUSA,

Ha ABMIKCHUC U ITOKYIIKH

[Tonsitne «hyHKIMOHATBHAS TPAMOTHOCTHY», BO3HUKIIIEE O0Jiee IMOTyBeKa

Haszaqa, BKIOYaJIo

0a3oBEIC YMCHHUA  CUCTA, KOTOPLIC MOXKXHO OTHCCTH

K (YHKIIMOHAJIbBHOM MAaTeMaTH4eCKOW TIpaMOTHOCTH TOTO YPOBHSI pa3BUTHS
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oO0IIeCcTBa, MPH PEIICHUN YeTOBEKOM MPOCTEUIINX 3a/1a4, CBSI3aHHBIX C €T0 OBITOM.
Cerogust moj (PyHKIMOHAIBHOM MaTeMaTHYECKOW TPaMOTHOCTHIO TMOHUMAETCS
CHOCOOHOCTh OO0y4YaroIMXCsi Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs U
BBIITYCKHUKOB UCTIOJIb30BaTh MPHUOOPETEHHBIEC PEIMETHBIE TEOPETUIECKIE 3HAHNUS,
copMUPOBAaHHBIE YMEHHUS M HABBIKU JJIS1 PELICHUS Pa3TUYHbIX yU4eOHBIX 33134 U
npo0JieM peasIbHBIX KU3HEHHBIX CUTYalluid, B TOM YHCII€ U HECTAHAAPTHBIX, T. €.
3ajlad Pa3IMYHbIX cdep AEITEeIbHOCTH. B CBA3M ¢ 3TUM MOSBISAIOTCS CIEAYIOILINE
BOITPOCHI.

— Y10 M3 IpencTaBICHHOrO coaepkaHus Tembl «HaTypanbHble uwucia.
JleficTBUS € HATypaJbHBIMU YHCIIAMHU» AKTyaJlbHO 1 (POPMHUPOBAHUSA
(YyHKIHMOHAIBHOM TPaMOTHOCTH?

— ®opmupoBaHNe KakKUX KOMIIOHEHTOB (DYHKIIMOHAJIbHONW MaTeMaTH4eCKOU
TPaMOTHOCTH MOKET OPraHU30BaTh YUUTENb [IPU U3YYEHUU ITOU TEMBI?

HaunOonee akTyaabHBIM SIBISIETCS BOCHPHUSTHE TMOHATHUS «HATYpajJbHOE
YUCJIO» W €ro MCIHOJIb30BaHUE IpU PEIIEHWU PA3JMYHBIX 3a/ad, Hanpumep,
MCIIOJIb30BAaHUE HATYpPaJbHBIX YUCEN JJI1 HyMepauuu, 0003HAYeHHUs KOJUYECTBa
NPEIMETOB WM OOBEKTOB; CPAaBHEHHUS W OKPYIJICHHS HATypalbHBIX YHCEIl,
NPUKUJKH pe3ysibTaTa IPH OLEHUBAHUM KOJIMYECTBA, JUIMHBI, MACChl, BPEMEHHU WIIN
CTOMMOCTH; PEUIEHU 3aa4 Ha JBUKECHHUE U MIOKYTIKH.

Takum oOpazom, npu uzydeHuu TeMbl «HarypasibHble yncia» HE0OOXO0AUMO
OpPraHH30BaTh AESATEILHOCTh MATUKIACCHUKOB, HAIIPABJICHHYIO Ha (OPMHUpPOBAHUE
TaKUX KOMIIOHEHTOB (DYHKIIMOHAJIBHON MaTeMaTU4eCKOM rpaMOTHOCTH, KakK:

— YMEHUE PACIIO3HABATh IMPOSBICHUS TOHATUS «HATYPAIbHOE YHCIIO»
B PEAIbHBIX )KM3HEHHBIX CUTYAlLUX;

— FOTOBHOCTbH pellaTh pa3IuyHble Y4eOHO-TIO3HABATENbHBIC 3a/1a4H, 3a1aHUs
U TMpOOJIEMbI, CBSI3aHHBIE C pEAJbHBIMU KU3HEHHBIMU CHUTYaLUSIMH, OMNEpUPYs

MOHATHCM «HATYPAJIBbHOC YUCJIO»,
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— YMEHHMS IPUMEHSATH apu(hMETUUECKUE ACHCTBUS C HATYPAIbHBIMU YHCIIAMHU,
NEPEMECTUTENBHOE M COYETATEIbHOE CBOWMCTBA CIOKEHHS W YMHOXEHUS,
pacrpenenuTeIbHOE  CBOMCTBO ~ YMHOMKEHMS 11 PEIICHUS  MNPAKTHUKO-
OpPUEHTUPOBAHHBIX 33/1aY;

— YMEHHS CO3/1aBaTh MPOCTEHIINE MATEeMAaTHYECKHUE MOJEIH, MPUMEHSS
OCBOEHHBIN NIpHU U3ydeHuu TeMbl «HaTypanbHble 4nCia» MaTEMAaTUYECKUI ammapar
JUTS PEILIEHHS] TPAKTUKO-OPUEHTUPOBAHHBIX 3aa4, HHTEPIIPETUPOBATH U OLIEHUBATH
MOJIyYCHHBIE PE3YJILTATHI.

B nponecce u3ydeHus TeMbl BBIIEIUM TPU OCHOBHBIX 3Tarla:

1) npuoOpeTeHne MpeIMETHBIX 3HAHUH, COOTBETCTBYIOIINX TEME;

2) MPUMCHEHUE MPEIMETHBIX 3HAHUH MPH BBITIOJTHCHUH 3/ IaHUN;

3) KOHTPOJIb PE3YIIbTATOB O0YUCHUS TEME.

OpueHTHpYSICb Ha BBIJCICHHBIE JTalbl, BBIIBUM OCHOBHBIE BUbI
JEATCIIBHOCTH ydamuxcs (cM. Taonuiry 8).

B paMkax rmepBoro 0CHOBHOI'O 3Tana IpOUCXOAUT LIEJIETIOJaraHue U3y4eHus
TE€MbI, NPUOOpPETEHHWE TNPEAMETHbIX 3HAaHUW W YMEHUH U (QopMuUpOBaHUE
MO3HABATEIbHBIX yHUBEpcalbHbIX y4yeOHbIX naeiictBuid (ITY]]). Tak kak Tema
«HatypaneHble unciia» — mepBas B Kypce MareMAaTHMKW OCHOBHOM IIKOJIBI, TO
YUHUTENb NPU U3YYEHUH ITOW TeMbl HauMHAET (GOPMHUPOBAHUE y OOydYArOUIUXCS
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOMN
NeSTEeIbHOCTH, YMEHUS TOCTPOCHUS HUHAMBUAYaJIbHOM  00pa3oBaTenbHOM
TpaekTopuu. Ha mepBoM ypoke B 5-M KJ1acce YUUTENb OPraHU3yeT LeJIeNoJIaraHnue
B HANpaBJCHUU YPOBHS M3YUYEHUS MaTEeMATHUKH, YUYHUTHIBAIOLIEE JIUYHOCTHbBIC
KeJaHUsl U MOTPEeOHOCTU. Ydaliuecs MoJ PYKOBOJCTBOM YUYUTENS OLICHMBAIOT,
OMHPAsICh HA CBOU OMBIT, YDOBEHb MPUOOPETEHHBIX B HAYAIIHLHOM IIKOJIC 3HAHUHN U
chOPMUPOBAHHBIX YMEHHUM HUX TPUMEHEHHUs. 3aTeM y4HuTelb, CO3/aBas
npoOJIeMHbIE CUTYyallud, OPTaHU3yeT aKTUBHOE IeJernojlaraHie U3y4eHHs] TEMBI.
OH pYKOBOJIUT JEATENBHOCTHIO YyYalIUXCS MpH pa3pelieHuH NpoOsieMbl U
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nocTtaHoBKe wLenu. [lox pyKoBOACTBOM y4HMTENS MATUKIACCHUKUA aHAIU3HPYIOT
YPOBHU H3YYEHHUSA TEMBbI, CONOCTABISIOT MX CO CBOMMH MLEISIMU H3YYEHHUS
MAaT€MAaTUKHA U CTaBAT WHAWBUIyaJIbHBIC LIENM U3YYEHUS TEMBI UY€pe3 YPOBHHU €€
uzyuyeHnus. Ha 3toMm stame opranusyercss npuoOpeTeHue (OTKPBITUE) YUaIUMHUCS
TEOPETUYECKUX 3HAHUW 1O Teme U (OpPMHpPOBAHHE B TIEPBYIO OUYEpElb
NO3HABATEJIbHBIX YHHUBEPCAJIBHBIX YYEOHBIX JCHCTBUH C MCIHOJb30BaAHUEM
CPEACTB, COOTBETCTBYIOIUX TEME.

Ha BTOpOM OCHOBHOM 3Tane TEOPETUUECKNE 3HAHUSI BKIFOYAIOTCSI B CUCTEMY
3HaHWM  ydamuxcsi, npojaobkaercss  QopmupoBanue IIYV]I, mnpoucxomut
dbopMHpOBaHHE W  NPUMEHEHUE  PETYISATUBHBIX M  KOMMYHHMKAaTHUBHBIX
yHUBepcanbHbIX yueOHbIx nedctBuid (PYl, KY/[). Ha stom sTane yuwurens
OpraHu3yeT JEeATEJIbHOCTh Y4YalllUXCsl, HaIlpaBJCHHYI0 Ha (OpMUPOBaHUE
(YyHKIHMOHATIBHOM MaTeMaTHYE€CKOW TPAMOTHOCTH.

JIns opraHu3anyy JEATEIBHOCTH HA JTOM JTalle YYUTENb HCIOIb3YET
CUCTEMY 3aJIaHU/, B KOTOPYIO BXOJAT HE TOJBKO MAaTEeMaTHYECKUE 3aJa4d, HO U
y4eOHO-TIO3HABATENIbHbIE, M 3aJlaHUf, CBS3AHHBIE C PEAJbHBIMU KU3HEHHBIMU
cuTyauusMu. TakKe Ha 3TOM OJTale YYWTENIb C IOMOILIBIO CIIEIUATIBHO
CKOHCTPYUPOBAHHBIX WJM NOJOOpaHHBIX 33JaHUA  MOXKET OpraHU30BaTh
dbopmupoBaHre (YHKIMOHATBHOM MaTEeMaTUYeCKOW TI'PaMOTHOCTH B €JIMHCTBE
¢ (popMHpPOBAHUEM MPEIMETHBIX, METANPEAMETHBIX WU JTUYHOCTHBIX PE3YJIbTaTOB
0OyYeHUS 110 TEME.

OtmetnM, 4YTO B wLeJIOM Tmpouecc GopMUPOBaHUSA (DYHKIHMOHAIBHOM
MaTEeMaTUYECKOM IPaMOTHOCTH CIIOCOOCTBYET Pa3BUTHIO IEHHOCTHOTO OTHOIICHUS
K MaTeMaTHYECKUM 3HaHUSAM, B YACTHOCTH TeMbl «HaTypasbHble 4uCiIa», Tak Kak
BOTOM MpOLECCE Mepel Y4YalulUMUCA PACKpPBhIBAETCS 3HAYUMOCTb  TEMBI
JUISl IPAKTUYECKOM JKM3HHU. OTOT IIPOLIECC — CBOETO pOJa OTBET Ha BOMNPOC
ydamuxcs: «A 3a4eM HaMm HyXHa maremaTtuka?» Tema, cBs3aHHas C W3yYEHUEM

HATypaJIbHBIX YUCEJI, COJICPKUT MaTEpUall, KOTOPBIM U3ydasiCs B HAYaJIbHOW LIKOJIE,
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a B 5-M KiIacce OH IOBTOPSAETCS, MO3TOMY pEUIeHUE 3aJad, CBS3aHHBIX
¢ QYHKIIMOHAIBHON TPaMOTHOCTBIO, PA3HOOOPA3HUT IEATEIBHOCTh YUAIINXCS U TEM
cCaMbIM CIIOCOOCTBYET MOBBIIICHUIO MOTUBAIUHU K U3YUYEHUIO MaTEMaTHKU.

Ha TperbeM OCHOBHOM 3Tamne y4UTENlb OPraHU3yeT HE TOJIBKO KOHTPOJb U
KOPPEKIHIO MPEIMETHBIX 3HAHWH, HO U MOHUTOPUHT Tporecca (HopMHUpOBaHUS
YHHUBEpPCAJIbHBIX Y4YEOHBIX JAEUCTBUA M (PYHKIIMOHAIBHOW MaTeMaTH4eCKOU
TPAMOTHOCTH.

Tpu N3ydeHHH TeMbl BpEMEHHBIE TPAHUIIBI BBLICICHHBIX 3TAIIOB THHAMUYHBI.
D10 0O0YCIIOBIEHO COAECpKAHUEM TEMbl W OOJIBIIUM KOJUYECTBOM YaCOB,
OTBOJIMMBIX Ha ee u3yuyeHue. Takum oOpa3oM, 3Tarbl HHTETPUPYIOT MEXAY COO0M
B 3aBUCMMOCTH OT BHJIa BBIIOJHAEMOW YYAIIUMHCS JAESITEIbHOCTH, KOTOPYIO
OpraHU3yeT YYUTENb.

KoHkpeTnsupyeM OCHOBHBIE BU[bI JEATEIBHOCTH YYaIUXCS MO YPOBHSIM
yepe3 ydyeOHble ACHCTBUS MPU PELICHUH PAa3IMYHbIX 3a7ad (cMm. Tabauny 8). 910
Oyzaet cBoeoOpa3HOM OpreHTalrel Ul YUUTEeNs B UCIOJIb30BaHUU JIMYHOCTHOTO U
i pepeHInpOBaHHOTO MOAX0A0B K OpraHu3aluy 00y4eHus TeMe U 00ecreueHueM
MPOTEIEBTUKN MPEIMETHOTO M3Yy4YEeHHs Ha 0a30BOM M YINIyOJIEHHOM YpPOBHSX
¢ 7-ro Kiacca.

IlepBblii  ypOBEHb XapaKTEPU3YETCA BBITOJIHEHUEM PENPOIYKTHBHOM
NEeATEIbHOCTH NPHU PEIICHUH JTOCTATOYHO MPOCTBIX OJHOTHUIHBIX 3a/1ay 0a30BOI0
(1-ro) ypoBHs cinoxHOocTH. Ha BTOpOM ypOBHE Yyd4alluecs BBIMOJIHSIOT
MPOAYKTUBHYIO JE€ATEIbHOCTb, PEIIAIOT 3aJaYd MOBBIIIEHHOTO (2-TO) YpOBHS
CIIOHOCTH. XapaKTePUCTUUYECKON OCOOEHHOCTBbIO TPETHETO YPOBHS SBJISETCS
IBPUCTHYECKAsI JEATEIBHOCTb, BBINOJIHEHUE KOTOPON HANpaBIEHO HA pELICHUE
3a/1a4 BBICOKOTrO (3-TO) YPOBHS CIOXHOCTH WJIM 33/lad, B KOTOPBIX OMHCHIBAETCS
paHee Heu3BecTHasl cutTyalus. Ha Bcex ypoOBHSIX MOXHO HCIIOJIb30BaTh 3aJaud

B HarpaBJeHUU GOPMHUPOBAHUS (PYHKITMOHATILHON MAaTEMAaTHYECKON TPAMOTHOCTH.

75



Tabruya 8

OcHOBHBIE BH/IbI IEATEJILHOCTH 00y4alomuXcs NpH udydennu tembl «HatypaabHble ynciaay

0606w ennbvll

8UO0 dessmelbHOCmU

Llenenonaranue

HU3Yy4YCHUS TCMBI

[IpuoGperenue u
dbopmuposanue 13
o Teme u I1Y ]

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepusyrowue 0CHOBHble 8UObL 0eamMelbHOCIU

Ilepsviii yposeHs

Bmopoii yposenw

Tpemuii yposers

HOII PYKOBOACTBOM YYHUTCIIA 06yt1a101unec;1 AHAJIIM3UPYIOT YPOBHHU H3YUCHHUA TCMBbI «HaTypaﬂLHBIG

YKCiia», COIMOCTABJIAIOT UX CO CBOUMMMU LECIIAAMHU U3YYCHUSA MATCMATUKU U CTABAT MHAWBUAYAJIbHYTO ICJIb

HU3YyUCHUS TCMbI UCPC3 YPOBCHL €C U3YUCHUA

Yurare YU, cpaBHUBaTH €€
¢ nH(OpMaIeH TOTOBBIX
UH(POPMAITMOHHBIX CXEM H
TaOIuIl. 3aIUChIBATh
HaTypaJbHbIC YNCIA,
00CYX1aTh MPEJIOKECHHBIC
CIIOCOOBI UX
YIOPSA0YMBAHUSL.
CpaBHUBATH BBIITOJTHCHHBIC

npeoOpa3oBaHUsl BRIPAKECHUIN

AnanmmnzupoBats YU no teme,
BBISIBJISITH CBSI3U MEXK]Y
MOHSTUSIMU TIO TEME,
XapaKTepU30BaTh CBI3H
MOHATUHN U COCTABJIATH
UH(OPMAITMOHHBIE CXEMBI.
AHaIM3UPOBAThH YUCTIA U
CIOCOOBI UX YMOPSI0YMBAHMUS.
Uccnenorars cBoiicTBa uncen ()

u | npu crnoxennn

AHanuM3upoBaTh U CPAaBHUBATH
YU u3 pa3HbIX HCTOYHHUKOB,
0000mats YU u cocTaBisITh
WHTEJUICKTYaJIbHBIE KapThl.
AHanu3upoOBaTh YNCIIA U
npeuiaraTh CriocoObl UX
yriopsigounBanus. MccinenoBarh
YUCJIOBOU PsI/i U BBISBJISTH
CBOWCTBA HATYPAJIBHOIO psija.

BrisaBisaTE B3aMMOCBSI3b MCKOY
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0606w ennbvll
8UO0 dessmellbHOCmU

[Tpumenenue 113

o teme u I1Y ]

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepusyrowue 0CHOBHble 8UObL 0eAmMeNbHOCMU

Ilepsviu yposenw
U BBISIBIISITh BOBMOXHOCTD
BBITIOJTHEHUS aHAJIOTUYHBIX

NeUCTBUN

3naem:

— OTpe/eICHUE TTOHATHS
«HATypaJIbHbIE YHCIIaY,
cBoiicTBa uncen O u 1

IIPY CIIOKCHUH U
YMHOKEHHH;

— (hOpMYJIMPOBKHU CBOUCTB
apu(PMETUIECKUX JICHCTBUM.
Ymeem:

— pacro3HaBaTh HATypaJIbHBIC
YHUCJa; YATATh U 3aMHUCHIBATH

uX; U300paxaTh

Bmopoii yposenw
Y YMHOX€HUU. JloKka3bpIBaTh
HEKOTOpBIE CBOMCTBA
apudmeTnyecKux

JIEUCTBUN

3Haem.

— CBOWCTBA HATYypAJIBHOIO psiAa,
cBovctBa uncen 0 u 1

IIPU CJIIOKEHUH U YMHOKECHUH,
— CBOICTBa aprU(PMETUUECKUX
JICUCTBUU,

— TIpaBUJIa OKPYTJICHUS
HaTypaJbHbIX YHCEII.

Ymeem:

— BBITIOJIHATH apupmeTndeckue
IIEWCTBUSA CO CKOOKaMU,

— HCIIOJIb30BAaTh

Tpemuii yposens
CBOMCTBaMHU apu(METUUECKHUX

NEUCTBUU

3naem:

— MpaBuJIa MpeoOpa3zOBaHUS
YHCJIOBBIX BBIPAXKEHUN

Ha OCHOBE CBOMCTB
apu(pMEeTUIECKUX JCHCTBUIA.
Ymeem:

— WCCJICIOBATh YHCIIOBBIC
3aKOHOMEPHOCTH, BBIJIBUTATh U
00OCHOBBIBATH TMIIOTE3HI,
dhopmynupoBaTh 0000IICHUS U
BBIBOJIBI 10 pe3yJIbTaTaM

IMPOBCACHHOI'O



0606w ennbvll
8UO0 dessmellbHOCmU

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepusyrowue 0CHOBHble 8UObL 0eAmMeNbHOCMU

Ilepsviu yposenw
KOOPJAMHATHYIO MPSAMYIO U
OTM€YaTh HA HEH YHCIIA,

— BBITIOJTHSATD
apudMeTHIECKUE CUCTBUS
0e3 CKOOOK;

— ACTO0JIb30BaTh
MEPEMECTUTENIHLHOE U
COYETaTEJIbHOE CBOMCTBA
CJIOKEHUSI 1 YMHOKCHMUSI.
Pewienue 3a0au:

— pemaTh 3a1a4u 6a30BOTO

YPOBHSI CI0KHOCTH

apu(pMETUYECKUM CIIOCOOOM:

CpaBHUBATH 33J1a4y,
MPEII0KEHHYIO

I pCIICHMA,

Bmopoii yposenw
IIPU BBIYUCIICHUSX
pacnpeaenuTeIbHOE CBOMCTBO
YMHOKEHUS,
— (hopMyIMpOBaTh U TPUMEHSITh
MpaBuiia Mpeoopa3oBaHus
YUCJIOBBIX BBIPAKEHHI
Ha OCHOBE CBOMCTB
apu(pMETUYECKUX JTCUCTBUM.
Pewenue 3a0au:
— pemiaTh 3a/1a4v MOBBIIIIEHHOTO
YPOBHS CJI0KHOCTH
apu(pMETUYECKUM CIIOCOOOM,
UCIIOJIb3YS 3aBUCUMOCTH MEXKITY
BEJIMYMHAMHU (CKOPOCTh, BpEMS,
paccTosiHKe; 1IeHa, KOJINYEeCTBO,

CTOUMOCTb U JIp.):

Tpemuii yposens
HCCIICIOBAHNS,
— IOKa3bIBaTh CBOMCTBA
apu(METHICCKUX JCHCTBHIA,
— MIPUKUABIBATH PE3YIbTAT
JICUCTBUH.
Pewenue 3a0au:
— pelIarh 3a1a4v BEICOKOTO
YPOBHSI CIIOKHOCTH:
aHAJIM3UPOBATh U OCMBICIIUBATH
TEKCT 3aJ1a4d, COJCPIKAIIHI
HEO0O0XO0IMMYI0 HH(OPMAIIUIO
JUUISl pEIICHUsSI B HESIBHOM BU/JIE;
BBISIBJISITH U3BECTHHIC TAHHBIC U
JTaHHBIE, HCOOXOAUMBIE IS
BBITIOJTHEHUS TPEOOBaHMS,

OCYHICCTBJIATH ITOHUCK



0606w ennbvll
8UO0 dessmellbHOCmU

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepusyrowue 0CHOBHble 8UObL 0eAmMeNbHOCMU

Ilepsviu yposenw
C OJTHOTUITHBIMH U BBISBIISATH
UX aHAJOTHYHOCTH;
CpaBHUBATDH PEIICHHUS
OJTHOTUITHBIX 3314 U
BBISIBJISITH BO3MOXXHOCTh
nepeHoca crnocoda penieHus
Ha UCXOJHYIO 3a7a4y;
NEPEBOAUTH TEKCTOBOE
pa3BEepHYTOE YCIOBUE
B KpPaTKoE;
pelaTh UCXOAHYIO 3a/1auy
1o oOpasiry (3TajoHy),
nepeHocst crnocod penieHus,
WIH C UCTIOJIb30BaHUEM

MIpEAIIUCaHUN

Bmopoii yposenw
aHAJIM3UPOBATh U OCMBICIIMBATh
TEKCT 3aJ]a41, COACPHKAIIHUN BCIO
HEOOXOUMYIO HH(OpMAIIHIO
JUTSI pEIIICHUS B SBHOM BH/IC;
M3BJIEKaTh HEOOXOIUMYIO
uHGOPMAITUIO JUTS pelIeHUs
3aa4yu, nepeopMyInpoBaTh
yCIIOBUE U MOJEIIUPOBATH €r0
B BUJIC CXEMbI, TAOJIUIIbI;
yCTaHaBIUBATh 3aBUCUMOCTH
MEXIy BeTMYMHAMH,
MOJICTTUPOBATH XOJI PEIICHUS

B BUJC CXCMBI

Tpemuii yposens
HEJIOCTAIONINX JaHHBIX;
OCYIIECTBIISATH TIOUCK MMyTH
pEIIeHUS 3a1a4H,
KOHCTPYHPOBATh CXEMBI ITyTEeH
pEIICHMS; OIICHUBATh MMyTH
pernieHus, BEIOUpaTh Haubosee
PE3YNbTATUBHBIN MMyTh PEIICHHS,
00OCHOBBIBAS €I0;
MOJICIIUPOBATH XOJ] PEIICHUS
B BHJIC CXEMBI, TIPEATNHCAHMNS;
MPUBOIUTH PA3IINYHBIC 3AITUCH

pelIeHuN 3aaa4
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0606w ennbvll
8UO0 dessmellbHOCmU

dDopMHUPOBAHUE U

npuMeHenne OMI'

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepusyrowue 0CHOBHble 8UObL 0eAmMeNbHOCMU

Ilepsviu yposenw
BbIsSBIATH BO3MOKHOCTh
WCIIOJIb30BaHUS
TEOPETUYECKUX 3HAHUM
JUISL pEelIeHUs 3a/1a4
0a30BOro YpOBHSI,
OIMCHIBAIOIINX PEAIbHBIC
CUTYyallid B 3HAKOMOM
KOHTEKCTE.

N3Bnekats undopmaruio

U3 OJTHOTO UCTOYHUKA WU
HECKOJILKHX, HO HEOOJILIIIOTO
o0BbeMa.

BrInonHAT, npocTenme
JEHUCTBUSI 110 TTA0JIOHY WITH
10 TIPEANMUCAHUSIM,

COACPKAIINUM IIPAMEIC

Bmopoii yposenw
BoiaBisiTh, BHIOUpaTh U
00BeuHATH HH(pOpMAITHIO
U3 HECKOJIbKUX HCTOYHUKOB.
BrmmonuaTes nencTBus
pu paboTe ¢ MOJIECTSIMU
CJIOKHBIX CUTyalluid B 3HAKOMOM
KOHTEKCTe 0€3 NMpeanucaHus
WJIM YaCTUYHO COCTABJICHHOMY,
apryMEHTHUPYS CBOM JICUCTBUS,
WJIM B HE3HAKOMOM KOHTEKCTE
10 TOTOBOMY aJITOPUTMY.
CpaBHUBATH CTpATETUH
pelieHust 3aJ1a4u U BEIOUpaTh
OJIHY, apTYMEHTHUPYS BBIOOD,
ONUpasiCh Ha IMYHOCTHBIE

3HAHH: U OIIBIT, YIUTBIBAs CBOU

Tpemuii yposens
Paborath ¢ 6onbIIMM 00bEeMOM
nH(OpPMAITUU U3 HECKOJIBKUX
HMCTOYHUKOB, MPEJICTABICHHOMN
B pa3HbIX (popmax.
Koncrpyuposars mogenu
CJIOHBIX CUTYyaIlNi
B HE3HAKOMOM KOHTEKCTE U
KOMILUIEKCHBIX 33]1a4.
AHanuM3upoBaTh, CPAaBHUBATDH U
OIICHUBATh CTPATETUU PEIICHMUS,
otOupaTh HauboIee
PE3YIbTAaTUBHYIO CTPATETHIO
JUUISt KOHKPETHOM CUTYaIluu.

Ha ocHOBe ypOBHSI TUYHOCTHBIX
3HaHUU W ONBITA MpeJiaraTh

CBOIO CTPATCIUIO PCIICHUA



0606w ennbvll
8UO0 dessmellbHOCmU

dopMupoBaHue U

npuMeHenue PY /|

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepusyrowue 0CHOBHble 8UObL 0eAmMeNbHOCMU

Ilepsviu yposenw
WHCTPYKIIUH.
BemonHATs npsimoe
YMO3aKJII0ueHue, 0a3upysich

Ha aJaropuT™Max u popmynax

1100 pykosoocmeom yuumers
WIH C TIOMOIIBIO
OJTHOKJIACCHUKOB:

— BBIOMpATh 3a/1a4u 0a30BOTO
YPOBHSI CIIOKHOCTH | PEIIaTh
UX C IOMOIIbIO TOTOBBIX
00pa3LoB U alrOpUTMOB;

— OCYILECTBISATH MPOBEPKY
BBITMIOJTHEHHOM J1€ATEIbHOCTH
U ee pe3ysbTaTa

C UCITIOJIB30BaHUECM I'OTOBBIX

Bmopoii yposenw
PEANOI0KEHUS U

MHTEPIIPETALNN

CamocmosamenvHo

npuU KOHCYTbMAYUOHHOM
compyoHuyecmee ¢ yuumenem.
— BbIOMpATh 3a/1a4u
MOBBIILIEHHOTO YPOBHS
CJIO’KHOCTH;

— BBITNOJIHATH CAMOITPOBEPKY
NEATEIBHOCTH U €€ PE3yJIbTaTa
YaCTUYHO C UCIOJIb30BAHUEM
IPUEMOB, AJITOPUTMOB WIIH

HCIIOJIHBIX IIP eI[HI/ICElHI/Iﬁ u

Tpemuii yposens
3aJlayu, AJITOPUTM JUIsI pEeLICHUS

3aJa4un

Camocmosamenvho:

— BBIOMpATH 3a/1a4¥ BBICOKOTO
YPOBHS CIIOKHOCTH U pelIaTh
ux;
— OLIGHUBATH JCSITEIHLHOCTD U €€
pe3yabTaT Mo 00BEKTUBHBIM
KPUTEPUSAM WIH COOCTBEHHBIM,
CpaBHMBas UX C 0ObEKTUBHBIMU
KPUTEPUSMU;

— (hopMyMpOBaThH BBHIBOIBI

0 pC3yJibTaTax ACATCIBHOCTH U,
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0606w ennbvll
8UO0 dessmellbHOCmU

dopMupoBaHuE U

npumenenue KY /1

BrisiBiieHue ypoBHs
c(hOpMHUPOBAHHOCTH

113, VY], ®MI

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepusyrowue 0CHOBHble 8UObL 0eAmMeNbHOCMU

Ilepsviu yposenw
ATAJIOHOB U TIOJIHOCTHIO

COCTAaBJICHHBIX aJITOPUTMOB

PaGorats B rpymnme

IIPU BBIMOJIHEHUU 00UIei
3aJ1a4H.

Perate nTU4HOCTHBIE 331291
0a30BOTr0 YPOBHS CJIOXHOCTH

B paMKax OOIIero 3aaaHus

3HaTh OCHOBHbLIC ITOHSATHUS
10 TCMC U YMCTb
OIICpupoOBaTb UMM 110/
PYKOBOJACTBOM YUYHUTCIIA
WK C IOMOIIIBIO

MPEANUCAHUM.

Bmopoii yposenw
QITOPUTMOB WUJIU TIO 3aIaHHBIM
KPUTEPUSIM;

— IJJAHUPOBATH U BBINOJHATH

Koppekiuio YIIJ1

Penien3npoBath OTBETHI
TOBApUIIEH, OCYIIECTBIISITH
OUCK uH(MOpMaIUu

JUTSL PEIICHUS 3a/1a4u.
Ocy1ecTBIsATh B3aUMO-

KOHTPOJIb, B3AUMOIIPOBEPKY

OnepupoBaTh NOHITUSIMH
B PaMKax TEMBI.

YMers pemars 3a1a4u
MOBBIIIICHHOTO YPOBHS
CJIOKHOCTH, COCTABJIATh

oOpaTHBIC 3a/1a4H,

Tpemuii yposens
py HEOOXOJIMMOCTH,
BBITIOJIHATH Koppekuuto YII/1;
— 00001IaTh JeATENbHOCTD U

COCTAaBJIATH AJITOPUTM

Oxa3bIBaTh NOMOIIb Y4aLIUMCH,
paboTaOIKUM Ha MPEABITYIINX
YPOBHSIX.

PykoBOIUTE AESITENTFHOCTHIO
TPYMIIBI, KOPPEKTUPYS €€

MIPU HEOOXOIUMOCTH

CB00OOIHO OTIEpUPOBAThH
MMOHSTUSMH.

Pemiate 3aga4u BEICOKOT'O
YPOBHSI CIHOKHOCTH:
OCYIIECTBJISITh MMOUCK ITYTH

perieHus 1 BRIOOp Hanboiee
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Cnucok coxkpawenuti.

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepusyrowue 0CHOBHble 8UObL 0eAmMeNbHOCMU

Ilepsviu yposenw
N3BnekaTs uHdopmaIuio
13 OJTHOTO UCTOYHUKA WU
HECKOJIbKHUX, HO HEOOJIBIIIOTO
o0beMa.
YMeTh peniars 3a1a4n
0a30BOT0 YPOBHS CIOXKHOCTH,
BKJIIOUECHHBIE B CUCTEMY,
UCIIOJIb3YsI TOTOBBIN 0Opasell

HJIA IIPCAITNCAHNC

YU — yuebnas unpopmarius

VIIJI — yueOHO-TI0O3HAaBaTEIbHAS ICSITEIILHOCTD
I13 — npeameTHBIC 3HAHUS

VYV ]I — yHuBepcaiabHble yueOHbIC JeHCTBUS

Bmopoii yposenw

HHTCTPUPOBATH PA3JIMIHBIC

BHJIbI IPE/ICTABIICHUS 3a]1a41 U

ee perieHus, 00001maTh u
OIICHUBATH BHITIOJIHCHHYIO
JESATETHLHOCTD U €€ Pe3yJIbTaT.
YMeTh BBIIBUHYTH HECKOJIBKO
apTyMEHTOB B TIPOIIECCe

BBIITOJIHCHUA OCATCIBHOCTH

Tpemuii yposens
pE3yJIbTaTUBHOTO; COCTABIIATh
NPEANUCAHNE, aJITOPUTM IS
pelieHus mpobieM U 3ajad.
[IpencraBiATs pe3yIbTaThl

aHaJIM3a BBITTIOJJHEHHON

ACATCIIBHOCTH U €C PC3YJILTATOB.

YMeTh apryMEeHTHPOBATh CBOHU

NEeUCTBUS

[TY ]| — mo3HaBaTenbHbIC YHUBEPCAIbHBIC yUeOHbIE ICHCTBUS
PV ]I — perynsTuBHbBIE YHUBEPCAIbHBIC yUeOHBIC EHCTBUS
KV ]I — xoMMyHHKaTHBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS
OMI" — dbyHKIMOHATBHAS MaTEMaTHYEeCKasi TPAMOTHOCTh
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2.2.2. Cucrema 3aaa4 ais1 GopmupoBanus GyHKIMOHAIbHOH

MaTeMaTu4ecKou IrpaMOTHOCTH

[Iponecc dbopmupoBaHus G yHKIIMOHAJIBHOM MaTeMaTu4ecKon
IPAaMOTHOCTH Yy OOydYaloIMXCcsl JOJKEH OBbITh MOCTPOEH Ha JeITeIbHOCTHOM
NOAX0JIe, KOTOpBIA sBIsAeTCs Merofoiorudyeckod ocHood DPI'OC OOO.
B ocHoBe 3TOTO mpoIecca NEKUT JUYHAS JEITEIbHOCTh KaXJ0TO IIKOJbHHKA,
CHEeIUaIbHO OPTAaHM30BAHHAS YUYUTEJIEM C IIOMOUIBIO 3a/IaHHH, CITIOCOOCTBYIOLTUX
dbopmMupoBaHUIO (YHKIIMOHAIBHOM MaTEMaTUYECKONU IPAMOTHOCTU. DTH 3aJaHus
MOTYT HCIIOJIB30BaThCid B €AUHCTBE C (OPMHUPOBAHUEM MPEIMETHBIX,
METANpeAMETHBIX W JIMYHOCTHBIX pE3yJbTAaTOB OOYyYEHHUs TEMe, HaIlpumep
B HAIIPaBJICHUM MAaTPUOTHYECKOr0, OSCTETUYECKOTrO WM  3KOJOTHYECKOTO
BocnuTanus. [loatomy mpu oOyuenuu teme «HaTypanbHble 4yucna» ydHuTENb
OpPUEHTUPYETCA Ha HCIOJb30BAHUE CHUCTEMBbI 3a/Ja4, B KOTOPYIO BXOJISAT
MaTeMaTH4ecKue,  y4yeOHO-TIO3HaBaTelIbHbIE W KOHTEKCTHbIE  3aJa4yd
(puc. 10).YTouHUM KaxKJ10€ MOHATHE.

Mamemamuueckass 3a0aua — B TIpaKTHUKE OOy4YeHUS MaTEeMaTUKE
IIpU TPAJAULIMOHHOM IOAXOJE K TOMY HNOHSATHUIO TOHUMAETCSI TEKCT U3 YCIOBUS U
TpeOOBaHUs, KOTOpbIE SBIAIOTCA MAaTEeMaTUYECKUMHU OOBEKTaMH. Y CIIOBHE
COJIEPKUT W3BECTHHIC YHMCJIOBBIE BEJIMYHMHBI W MaTEMaTH4YECKHE OTHOLIEHUS
(MpuHAIE)KHOCTH, PABEHCTBO, TOJ00ME U Jp.), TpeOOBaHUE — HAWTHU HEU3BECTHHIE
BEJINYMHBI WIM 10Ka3aTh HEU3BECTHBIE MATEMATHUECKUE OTHOLICHMUS.

Vuebno-nosnasamenvuas 3a0aua — 3agada, cojepxamas B cede
3aTPYJIHEHUSI M MPEICTABIAIONIAs 4YacTh COJEpX aHUS MaTeMaThku (yueOHOU
uHpopmaruu, ydeOHOro wmaTepuana), KOTOPBIM ydalmemycs HeoOX0IUuMOo
uccienoBate M mnpeodpaszoBaTh. CTpyKTypa ydeOHO-TIO3HABATENBHOW 3ajadu
aHaJIOTMYHa MaTeMaTUYECKOM 3ajave: yCJIOBHE U TpeOOBaHHE, HO PE3yIbTaTOM
€e peIIeHMs SBIAIOTCS NPUOOpPETEHHbIE (OTKPHIThIE) HOBBIE 3HAHUS WIH

JENCTBUSL.
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CUCTEMA 3AAY B OBYYEHUN MATEMATUKE

KOHTEeKCTHble
3apaum

MaTtemaTuueckue YyebHO-no3HaBaTeNbHble
3agaum 3agaumn

| | |
v

XapaKrepuctuyeckme CBOMCTBA CUCTEMbI 3a4,a4, OPMEHTUPOBAHHOM
Ha ¢popmupoBaHue PYHKLMOHANbHOK MaTeMaTUYECKO rPamMOTHOCTH

[eAaTenbHOCTb y4YaLWmMXca Npu peLeHnn 3aga4 cnocobcTsyetT GopMUPOBAHMIO U PA3BUTUIO
dYHKUMOHAbHOM MaTeMaTUYECKOM rPaMOTHOCTU Yepes:

= dopmMMpOBaHME YMEHUA pPacCno3HaBaTb MPOABNEHMA MaTEMaTUYECKOro MOHATUA
B peasibHbIX W/IM  BbIMbILW/IEHHbIX YU3HEHHbIX CUTyauuax, B 3agayax Apyrux
npeameTHbIx obnacrei;

* ¢popmupoBaHME KOMNETEHLMI MCNONb30BAHWUA MeTanpeaMeTHbIX pPe3ynbTaToB
0b6yyeHun, B YaCcTHOCTU YY/, M NpeaMEeTHbIX 3HaHUI, cGOPMUPOBAHHBIX NPU U3yYEHUN
TEMbI LUKOZIbHOTO Kypca MaTeMaTuKK, B 0ByYeHUN ApYrMM LWKONbHbIM NpegMeTam;

- d)OpMVIpOBaHVIe FTOTOBHOCTM pelwaTb pasinyHble y‘-le6HO-I'IO3HaBaTEI]beIe 3a4a4u,
I'Ip06ﬂeMbI, CBA3aHHble C peaZibHbiMKU WUAN  BbiMblW/IEHHbIMKN  KU3HEHHbIMMU
CUTyaunamm, onepnpya matemMaTtn4eCKMm nNoOHATUEM,

* popmMpoBaHME YMEHMA CO3L4aHMA MAaTEMATUYECKUX MOAENEeN PeanbHbIX XKU3HEHHbIX
CUTyaUM, NMPUMEHAA OCBOEHHbIM MaTeMaTU4YecKuii annapaT npu M3y4eHUU Tembl
LWKO/IbHOIO Kypca MaTeMaTuKu;

= popmnpoBaHME YMEHUA NPUMEHATb OCBOEHHbI MaTeMATMYECKMI annapaT npu pabote
C MATEMATMYECKON MOAENbIO PeasibHON KMU3HEHHON CUTyaLMU, NHTEPNPETUPOBATL U
OL,eHMBATb NOIyYEHHble pe3ynbTaThbl.

v

OcobeHHOCTU 3agaHunit gna GopmmnpoBaHUA U oueHKKU PMI

* 3agayun, nNoCTaB/ieHHble BHE nNpeamMeTHOM o06nacTu M pelaembie C MNOMOLLbHO
npeamMeTHbIX 3a4aHUN.

* B 33agaHMM onucbiBaeTcA BbIMbILW/IEHHAA WAW peasibHaA YMU3HEHHaA CUTyauuA, Kak
npasuno, 6113Kan U NOHATHAA ydyalwnmca.

* KoHTeKcT 3agaHni 6IM30K K NPOBAEMHbIM CUTYaLMAM, BOSHMKAIOLWMM B MOBCEAHEBHOM
KU3HU.

* Cutyauma TpebyeT oco3HaHHOro Bbibopa moaenu noseaeHus.
* Bonpocbl M3N10KeHbI NPOCTbIM, ACHbIM A3bIKOM.
* TpebyeTca nepeBog, ¢ 06bIAEHHOMO A3blKa Ha MaTeMaTUYECKUIA A3bIK.

* Wcnonb3yloTca pasHble dopmaTbl NpeacTaBieHUs MHGOPMALUKN: PUCYHKM, Tabanupl,
Anarpammbl, KOMUKCbI U ap.

Puc. 10
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Konmexcmnasa 3a0aua — 3agada, CBsi3aHHas C peajJbHBIMHU >KM3HEHHBIMU
CUTyalHUsIMH, B KOTOPBIX MOTYT OKa3aThCs IIKOJIbHUKHA U KOTOPBIE COOTHOCATCS C HX
COIIMOKYJIbTYPHBIM ONBITOM. B ycrmoBuM 3agauM ONHCAaHbl PEAJIbHBIE WM
BBIMBIIJICHHBIE COOBITHS, a TpeOOBaHUE COACPKUT MPoOJIEMy, KOTOPYIO
HEOOXOJMMO PEIIUTh, UCIOJB3Yys] MAaTEeMAaTUYECKHI ammapaT, COOTBETCTBYIOIINN
YPOBHIO MaTEMaTUYECKOM MOJTOTOBIEHHOCTH 00YYaIOIIerocs.

[Ipu pemieHnH KOHTEKCTHOM 3aJaud ydYalUMCSi HEOOXOJUMO HE IMPOCTO
MPUMEHUTH MaTEMaTUYECKUE 3HAHUS JIsl OTBETA HA BOMPOC, a OCYIIECTBUTH BHIOOP
croco0a JEHCTBUS B OIKCHIBAEMOM COOBITUM WJIM HAWTH MyTh pEIICHUS
MOCTaBJICHHOW KU3HEHHOU MPOOJIEMBI.

[Ipy n3ydyeHUU KakxIA0W KOHKPETHOW TEMbI IIKOJIBHOTO Kypca MaTEMAaTHKH,
B yactHocTH «HarypanbHbie uyucna. JIeWCTBHUS C HaTypajJbHBIMU YHUCIAMU,
MMPOUCXOAUT KOHKPETHU3ALMS XAPAKTCPUCTUUYECKUX CBOMCTB CHCTEMBI 3a]1ad,
YUUTBHIBAIONIAS COJEpKaHue TeMbl. Hampumep, 3aauu TODKHBI CIIOCOOCTBOBATH
GbopMUPOBAHUIO YMEHUM: pacrno3HaBaTh MPUCYTCTBUE TMOHATUSI «HATypaJIbHbIC
YHCJIa» B OMHCHIBAEMBIX >KHU3HEHHBIX CUTYyaIUSX; MPUMEHITh apu(MeTHYeCKUe
JNEUCTBUSL C HAaTypallbHBIMM YHUCJIAMH, CBOWCTBA CIIOXKEHUS W YMHOMXEHUS
JUISL PELICHUST MMPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4; MOCTPOCHHUS MATEMATUYECKOU
MOJIENI PeaTbHON CUTyalluu U pabOThl C HEW MpPU PEIICHUH TEKCTOBBIX 3ajad
Ha JIBUKECHUE U MOKYTIKHU.

Takum 06pa3zom, cuctema 3a1a4, OpueHTUpOBaHHas Ha popmupoBanrne OMI
MIpU U3y4YeHUH Tembl «HaTypanbHble 4nciay, BKIOYAET:

1) MaremMaTHYeCKHE 3a7a4uH, CIOCOOCTBYIONME (HOPMHPOBAHHIO U PA3BUTHIO
OMI' B eIMHCTBE C MPEAMETHBIMU HABBIKAMU I10 TEME;

2) MareMaTH4ecKue 3aJaud C ICTETUYCCKUM, SKOJOTHYECKHUM M JIPYTHM
colepkanueMm,  crnocooctByromue  GopmupoBanuro DOMIT B enuHCTBE
C MPEIMETHBIMU U JINYHOCTHBIMU PE3YJIbTaTAMH O0yUCHHUS,

3) y4eOHO-TIO3HABATENBHBIC 3aJa4yl, CIIOCOOCTBYIOIIHE (HOPMHUPOBAHUIO

OMI" B equHCcTBE ¢ hopMmupoBanueM Y'Y JI;
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4) 3amayn MO JPYIMM IIKOJBHBIM TpEAMETaM, OPHCHTHPOBAHHBIC
Ha KCIOJIb30BaHNE TEOPUU MAaTEeMaTUKU U MPUMEHEHNE MAaTEMAaTUKU;
5) cmenuanbHO ~ CKOHCTPYMPOBaHHBIC  3a/ladd,  OPHUCHTHPOBAHHBIC

Ha popmupoBanre OMI'.

2.2.3. MeToauveckue peKOMEHJAANNH 110 OPraHM3aliy NMpouecca
(popMupoBanus pyHKIHMOHAJILHONH I'PAMOTHOCTH NIPHU 00YYEeHHUHN TeMe

«HaTtypaJjbHble YucIa»

Apudpmernika — 1mepBas MaTeMaTHUecKas JAMCLHUIUIMHA, C KOTOpOWU
BCTPEYAIOTCS IIKOJIBHUKHM €€ B HayaJdbHOW MHIKOJE. DTOT pa3fedl MaTeMAaTUKH
U3y4aeT Yucia, UX CBOMCTBA M OTHOLICHHs. B HEM paccMaTpHBarOTCsA U3MEpPEHUS,
BBIYMCIIUTENBbHBIE ONEpallMd M TMPUEMbl BBITOJHEHHUS BbluucieHU. [losTomy
NIEPBOOYEPETHOM 3a1a4eil yuuTens sABseTcss (OpMUPOBaAHUE OCHOB apU(PMETUKH —
TEOPUU U NPAKTUKHU BBINOJIHEHUS apU(PMETHUYECKHX IEHCTBHI C HaTypajIbHBIMU
yuciaMu. LlenecooOpa3Ho Ha ATOM 3Tare OpraHu30BaTh AEATEIbHOCTD y4alIuXcs
C MIOMOIIbI0 y4EOHO-TIO3HABATENIbHBIX 3a/a4, HaIpPaBJICHHbIX Ha ONpEesIeHue
C()OPMUPOBAHHOCTH 3HAHMSI U TOHMUMAHUS TOHATHS «HATYpaJbHOE YHUCIO» U
JNEUCTBUN CpPaBHEHHUS W aHAIM3a, BBISBICHUS B3aMMOCBSI3U MEXAY MOHSATHUSMHU.

[TpuBenemM mpumepbl yueOHO-TI03HABATEIBHBIX 3a]1a4.

Y4eOHO-mo3HaBaTeIbHAA 3aga4ua «HarypajabHoe ynciio».

[IpoananusupyiiTe TNOHATUS W BbIOEpUTE U3 .2 TMOHITHE, KOTOPOIO
He XBaTaeT B 1. 1.

Konkperusupyiite nouarue, oObeAUHSIONEE MOHATUS M. | ¢ BBIOpaHHBIM
MOHSATHEM U3 TI. 2.

1. ApupmeTrndeckue  ACUCTBUS, MPEAMEThI, MPUEMBI  BBITOJIHEHHUS
BBIYMCIICHUU.

2. KBazpar, uncio, TpeyroibHHUK, OKPYKHOCTb.

3ajmaya HampaBlieHa Ha BBISIBJICHUE YPOBHS TOHUMaHUSl IOHSATHUSA
«HATYPAJIBHOE YUCIIO».
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Heticmeus yuawuxcs. Ilon pykOBOJCTBOM yUUTENS yUallluecs aHATU3UPYIOT
MPE/CTABIICHHBIC TOHSTUS U BBISIBISIOT, YTO TOJBKO MOHSTHUE «YHCIIO» CBSI3aHO
C MOHATUSIMHU U3 M. 1, Tak Kak C YKMCIIaMd MOKHO BBINIOJIHATH apupmeTHdecKue
JIEUCTBUS C MTOMOIIIbIO TPUEMOB BBIMIOJTHEHUS JEHCTBUM, TAK)KE YUCIIA UCTIONB3YIOT
JUISL cUeTa MPEJAMETOB.

VYyamuecs o1eHUBaOT CBOU 3HAHUS O YHCIIAX, IPUOOPETEHHBIE B HAYAIbHOM

IOKOJIC, U KOHKPECTUSHUPYIOT ITIOHATHUC «HATYPAJIBbHOC YHUCIIO».

Y4yeOHO-TIO3HABaTeIbHAsT 3aaadya «MareMaTH4eCKMid  KPOCCBOPI»
(cwm. IIpunoxenue 1, mpumep 1).

3ajaya HampaBJ€Ha Ha BBISBICHHE YPOBHA C(HOPMUPOBAHHOCTU 3HAHUMA
B3aMMOCBSA3M TOHATUA W YMEHHUH BBIIOJHEHUSI apu(PMEeTHUYECKUX JEWCTBUH,
MOPSAKA BBIIIOJIHEHNS JCUCTBUM. Y UUTENb MOKET OPTaHU30BATh MIPOLECC PEIICHUS
3a1a4d  YCTHO C KOMMEHTAapUEM WA MPEIJIOKUTh YyYalluMCd B KadeCTBE
HEOO0JIBILION CAMOCTOATEIBHON PA0OTHI C MOCIETYIOIIUM 00CYKICHUEM.

[Ipu opranuzanuu 1uddhepeHuupPOBaHHON AEATENBHOCTH yUaUXCS YUUTENb
HE TOJIBKO MCIIOJIb3YET Pa3IUYHbIE TOTOBBIE CXEMBbI, TaOIUIIbI, IPEANUCAHUS, HO U
OpraHu3yeT Yy4eOHO-TIO3HABATENbHYIO  JEATEJBHOCTh  yYallUXCsl MO  HUX
COCTABJICHHUIO.

C napyroii CTOpOHBI, HEOOXOJUMO HE TMPOCTO MPOAOIIKUTH H3yUYEHUE
HATypaJbHbIX YHUCEJN, @ MMEHHO paCIUMPUTh M YIUIYOUTh 3HAHUS YyYalIUXCS
O HaTypaJIbHbIX YKCIIaX, YTOOBI HA 3TOM 3Tare yYeHUK He OTEPsT UHTEpeC K yueOe,
3aJI0’KEHHBIA B HayasbHOM 1IKosie. C MOMOIIBI0 CHEHATIbHO MO0100paHHBIX 3a/1ad
yuutesb GOpMHUPYET YMEHHE Paclo3HaBaTh MPOSBICHUE MOHATHS «HATYpaJbHOE
YUCII0» B PEAJbHBIX XU3HEHHBIX CHUTYyaLMsIX, HAIIPUMEDP IIPEUIaraeT CHUTyallWH,
B3SThIE U3 HAYYHOI'O KOHTEKCTA.

Ha »toM »JTane yuuTen, MOXKET OpPraHM30BaTh pPA3BUTHE WHTEpeEca
K IPOLIIOMY M HACTOSILEMY POCCUMCKONM MATEMATHUKH, LIEHHOCTHOIO OTHOIIECHUS
K JIOCTHOKEHHUSIM POCCUMCKUX MaTEMaTUKOB MW POCCUHMCKOM MAaTeMaTU4YECKOU

IIKOJIBI.
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TaK, 3ajJada «HaTypaHBHBIe qUCJIa» 3HAKOMUT yUaIlIUXCA C q)aKTOM, KOTOpBIfI

nokasad [1. JI. YeOsIues.

3anaya «HarypaJjibHbIe YHCIA».

Benukuii pycckuit matematuk [ladgnuytuit JIbBoBuu YeObIER T0Ka3al, 4TO
MEXIy JIOObIM HaTypaldbHbIM 4YuciIOM N (Kpome 1) W yABOGHHBIM — 21 Bcerjaa
HaxOJMUTCS, IO MEHbLIEH Mepe, OAHO MpocToe uucio. Hanpumep, mexay 2 u 4
HaxoAUTCsl mpocToe uncio 3. [IpoBepbTe 3TO CBOWCTBO AJiI BCEX HATypaJbHBIX

yucen ot 3 1o 20.

ApudmeTrka nMeeT 60JIbII0E TEOPETUYECKOE U IPAKTUUECKOE 3HAUECHUE, TaK
KaK 4YMCJIOBas COJEpIKATeNbHAsl JIMHHS CBSi3aHA CO BCEMM JIMHHUSAMHU Kypca
MAaTE€MaTUKH, a TAKXKE C IIUPOKUM KPYTrOM IIPEIMETOB U SBJICHUN PEAIIbHON KU3HU.
[Tudaropeiinpl, HarpuMep, TPUILIA K BBIBOJY, YTO BCE 3aKOHOMEPHOCTH MHpa
MO>XHO OINHUCaTh C MOMOUIBIO YHKCEN, a apupMeThKa HYy>KHa IJs TOTrO, YTOOBI
BBIPA3UTh OTHOLIEHUS U IOCTPOUTH MOZeib Mupa. IloaroMy ydurtenb IOIKEH
pUOJIM3UTH ITpenoiaBaHue TeMbl «HaTypanbHoe YHCIIO» K pa3pelIeHUIO KU3HEHHO
BaXXHBIX BOINPOCOB, (OPMUPOBATH YMEHMSI M HAaBBIKH, KOTOpbIE IOJDKHBI OBITH
CBA3aHbl HENOCPEACTBEHHO C NPUMEHEHHEM B TNPAKTUYECKON AESATEIBbHOCTH.
HIMeHHO B mpoliecce BBIMOTHEHUS TaKUX 3aJJaHui (DOPMUPYIOTCS YMEHHUS PELECHUs
3a7a4 PpEANbHBIX JKU3HEHHBIX CUTYallud, ONEPUPYSA IOHATHEM «HATYPaJIbHOE

yucioy. [IpuBenem npumMepsl 3aaau.

3agaua «MeaBeab KOajia.

ManeHnpkuii Koajla Cbhbe€IaeT JUCTbI C OJHOIO
ABKAIUNTOBOTO JepeBa 3a 10 4vacoB, a KaxIbld W3 €ro
poaMTENeH ecT BABOE ObICTpee. 3a CKOJBKO BPEMEHH 3TO
CEMEHCTBO OOBECT BCE JHCTHS C OJHOTO DBKAJIMIITOBOTO
nepena?

3anumm peUICHuc I10 I[GI;'ICTBI/IHM C MOACHCHHUAMH U

OTBCT.
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3apaya « MUKpooO».

B Ganky moman 1 mukpo06, u yepe3 20 MuHyT OaHKa
Obula HamoJHEHa MHUKpoOamu, TMpHYEM U3BECTHO, YTO
KOJINYECTBO MUKPOOOB €KEMHUHYTHO Y/IBaUBaJIOCh.

3a CKOJBbKO MUHYT OaHKa OblIa HaIllOJIHEHA MUKPOOaMu

HaroJIOBUHY?

3anuiy OTBET U CBOM PACCYKICHHUS.

3amaya «MeTponoJnTen».

MOCKOBCKHI1 METPOIIOJIUTEH OTKPBIT C HIECTH YTpa
70 yacy Houu. B Hacrosimiee Bpemsi camasi MeIJIeHHas
CKOPOCTb JIBHXKEHUS dcCKasaTopa — 75 cm/c.

CKobKO KHJIIOMETPOB B J€Hb IpoOeraet Kaxkaas

CTyNEHbKa dCKaaropa’?

B xu3HM 1npoGnemMbl OYeHb Ppa3HOOOpa3Hbl W 1O  COJEPKAHMUIO,
U 10 JEUCTBHUAM, KOTOPBIC HAJO BBIMOJHUTHL B Ipolecce ux pemieHus. [loatomy
BXHO OPraHM30BaTh Mpollecc OOy4eHHs TeMe TaK, 4TOObl Ha YpOKE YUYEHHK
3HAKOMUJICS C HECTAaHJAPTHBIMU 3aJladyaMU, KOTOpbIe OyAyT €ro MOTUBHPOBATH
Ha JaJbHEWIIee W3y4YeHHE MaTeMaTHKH B S5-M KjJacce, B TOM UHCIE U
Ha yri1y0JIeHHOM YPOBHE.

[IpuBeneM mnpuMepsl 3a7aq JIs OpPTaHHW3AIUU JEATEILHOCTH YYaIluXCs
B HaIpaBJeHUU (HOPMHUPOBAHUS YMEHHUS CO3/1aBaTh MPOCTEHIIINE MaTEMaTHYECKUE
MOJIENIA, TIPUMEHSS OCBOCHHBIM TpU HU3ydeHUU TeMbl «HaTypanpHbie dncay
MaTEeMaTHYeCKHA ammapar, JUId PelIeHUs TMPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,

HHTCPIIPCTUPOBATD U OLICHUBATH INOJIYUCHHBIC PC3YJIbTATHI.

3agaua «IlyremecTrBue Myxm».
Mumia u Ilama BbIIIM OAHOBPEMEHHO U3 TOpoaoB A U B, B KOTOpBIX OHU
NPOKWBAIIA, W JIBUTAJUCh HABCTpeUy JApyr JApyry 0e3 OCTaHOBOK OJIUH

CO CKOPOCTBIO 4 KM/4, a Ipyroi — 5 KM/4.
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B HauyanbHBII MOMEHT ABWXKEHMS JIpy3ed U3 ropoda A BbUIETaeT MyXa U
NPUHUMAETCS JIeTaTh Mexay Mumieit u Mameit co ckopocThio 12 km/4 Briepén u
Ha3aJl, oka pe0sTa He BCTPETUIINCH.

Kaxkoe PaCCTOAHUC IIPOJCTCIIa MyXad, CCIU PACCTOAHHUC MCKIAY I'OpOoJaMH

27 xm?

3anaya «My3bIKaJIbHBIN pedyc».

E)KGFOI[HO B IOKOJIC IIPOXOIHT

ﬁ
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MaTEeMaTUYECKUHU Mpa3aHUK. B aTom rony - .HT.‘ .

p€6SITaM IMPCaJIOKUIIN oTraaaTtb Hfﬁl_

MY3bIKaJIbHBIN peOyc.

_l% |

Pemure pe6yc, 3aMCHHUB HOTEI HI/I(l)paMI/I TaK, YTOOBI BCE YKa3aHHbIC
apI/I(l)MeTI/I‘-I€CKI/I€ I[CﬁCTBH)I II0 TOPHU3OHTAIM KW BCPTUKAIM BbIIIOJHAINCH, a

MOJTYYEHHbIE PE3YJIbTaThl ObLIA BEPHBIMH.

[1aTUKITACCHUK TIOCIIE€ U3YUYEHUS TEMBI JI0JDKEH BBIMTH C Takoi 0a30i 3HAHMIMA
U YMEHHUHU BBIMOJHEHUS apu(PMETUUECKuX IEHUCTBUMN, CpaBHEHHUS HATypaIbHBIX
YuCeJl, OLICHUBAHUSI U TIPUKUIKHA PE3yJIbTaTOB JCUCTBUM, YTOOBI OH MOT peIiaTh
3a/layd Ha TPUMEHEHHE HATYpPaJIbHBIX YHCET B JPYrUX OOJacTIX HAYKH:
uHpopmaruke, reorpaduu, Ouosioruu. Jlias 3TOTrO 1EIeco00pa3HO BKIHOYUTH
B mpoiiecc u3ydeHusi tembl «HarypanbHble umcia» 3agaud Ha (QopMupoBaHHe
YMEHUS CO37]aBaTh MPOCTEUIINE MATEMATUYECKUE MOJIEIIH, TPUMEHSISI OCBOCHHBIN
MAaTEMAaTUYECKUN anmapar Jid PElIeHUs ITPAKTUKO-OPUEHTUPOBAHHBIX 3a/ady,
VMHTEPIPETUPOBATH U OLICHUBATH ITOJyUYEHHBIE PE3YJIbTATHI.

Hanpuwmep, 3agaua «Kucmopos u BpeaHbie BHIOPOCHD CBA3aHa ¢ I100abHON
poOIeMOM 3arpsi3HEHHS] OKPYXKAIOMICH cpeibl. YCIIOBUE COJEPKHUT YHCIOBBIE
JIaHHbIE, KOTOpBIE MO3BOJISIOT BBIOJIHUTH pacueThl. TpeOoBaHUE MPEICTABICHO
HE TPAIUIIMOHHBIM  BOMPOCOM,  OTPAXKAIOIMIMM, UYTO HYXHO HaWTH, WU
MOJCKA3bIBAIOIIMM, KAKHE JCHUCTBUS YUYEHUKY HYKHO BBIIOJIHUTb, a CTAaBUT

y4auerocs B poJib IOMOIIHKUKA ITYTCIHICCTBCHHHKA.
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3agaua «Kucjiopoa u Bpeanbie BLIOPOCHI».

ABTomoOUTENs pPElINI Tepel IMyTellecTBUeM Ha paccTosHue 1680 kM
K MOPIO CPaBHUTH NMOTPeOJIEHUE KUCIOPOa U BEIOPOCH IMOKCHU A YTIEPOia 3a 3Ty
MOE3/IKY, U PEUINTh, KAKUM TPAHCIIOPTOM OH MOEJET B MyTEIIECTBUE.

Bbak 51erkoBoro aBToMOOMIISI BMEIIAET OKOI0 56 J1 OeH3nHa, WK To4TH 42 KT
o macce. JlJig ero ucnoJib30BaHus MOTpeOyeTCs Mo Macce Mo4TH B 4 pasa 0oJibliie
kuciopona. [lpu skcrutyatarum aBTOMOOWIISI pacxXoj] TOTUIMBa cocTamiseT 10 i
Ha 100 kM. Ilpu mnorpebnenun 14 1 OeH3uHA BBIOPOC AMOKCHIA YIJIEpojia
COCTaBIISIET 9 KT.

[ToMoruTe myTemecTBEHHUKY BBIITOIHUTD PACYETHI U IPUHSATH PELICHUE.

Takum obOpazom, mnpu oOyueHun T1eme «HarypanbHble uucma»
st GopmupoBanust DOMIT  yuuTenb UCHONB3YeT 3ajauyd, HaIMpaBICHHbBIC
Ha UCIOJIb30BAaHUE PE3yNbTaTOB OOYYEHHS] TEME€ B HOBBIX CHUTYalHUsX,
NPUOJIMKEHHBIX K pealibHbIM. [Ipu BbIsiBIeHUU ypoBHS chopmupoBanHocTH OMI
y IATUKIACCHUKOB B €MHCTBE C OLICHHMBAHHEM METANPEIMETHBIX M IPEAMETHBIX
pe3yabTaTOB OOYYEHMsI YUWUTEIb JOJKEH HCIIOJIb30BaTh 3aJaHusl, B TOM 4YHCIIE
ONMCBHIBAIOIIME CHUTYALMIO, B KOTOPOW y4YalllMECs MOTYT OKa3aTbCsi B PEabHOMN
KU3HU.

Jist  opranmzanuu  mporiecca (GOPMHPOBAHUS W BBISIBICHUS YPOBHS
chopmupoBanHocTd OMI' npu uzydyenun tembl «HaTypanabHble YMCIa» YUUTENb
MOJKET HCIOJIb30BaTh KEUC-TEXHOJOTHIO. TeMbl ISl KOHCTPYMPOBAHUS KEHCOB
MOTYT OBITh CaMbl€ pa3HOOOpa3HbIE, HAIPUMEP, MOCTBI HJIU METPO.

Ha ocHOBe BBIMBIIIUIEHHBIX CUTYallMi WM PEAbHBIX COOBITHI, B HACTHOCTH,
CBA3AaHHBIX C JKM3HBIO YYAIUXCS, YYUTEIb KOHCTPYHPYET CHUCTEMY 3aJaHUM.
[Ipu BBINOJHEHUY 3aIaHUI YYaIIUMCSl HEOOXOAUMO, C OJJHOM CTOPOHBI, Pa3EIUTh
CUTYallMI0 WJIM COOBITHE HA COCTABIISIIOIIME YacTH, a C JIPYrol — MOIY4YUTh
IEJI0OCTHOE TIpeJICTaBlieHne 00 ONMUCaHHOM mpobiieMe.

3anaHus BBIIOIHSAIOTCS ¢ MPUMEHEHUEM MAaTEMaTUYECKUX 3HAHWW U HOBBIX

YyMEHUH M KauecTB (YHKIIMOHAJIBbHOM MAaTeMaTH4eCKOW TI'paMOTHOCTH. Takxke
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JUTSI IOJTOTOBKM  Kefca Y4YUTelIb MOXKET OTOOpaThb M HCIOJIb30BaTh 3aJaHus,
cooTBeTcTBYIOIIUE TeMe «HaTypanbHble yucia», pazpaboTaHHBIE COTPYIHUKAMHU
«MHctutyTa cTparerud  pasBuTHs ~ oOpa3oBaHus Poccuiickoil  akajgemMuu
oOpa3oBaHus», TMPEJCTaBICHHbIE B OaHKe 3aJaHUil 1O MaTeMaTUYEeCKOU

I'paMOTHOCTH Ha cauTte HHCTUTYTA.

2.2.4. Opranu3anust ycTHO# padoTsl npu ¢GopMHUpPOBaHUHU

(pyHKUMOHAJBHOM MaTEMATHYECKON I'PAMOTHOCTH

B ocHoBe mpouecca (opmupoBaHus (YHKIMOHAJIBHOM MaTeMaTH4E€CKOU
IPAMOTHOCTH JICKHUT JIMYHAS ACSATENbHOCTh Ka)XOr0 HIKOJbHUKA, CHEUATBHO
OpraHM30BaHHAs ydyuTeneM. 3aJaud U 3a/aHMsl, HallpaBjieHHbIe Ha (pOpMUpOBaHUE
OMI", MOryT BKJIIOYATHCS B OPTAaHU3ALUIO ACSITEIBHOCTH YYAUIUXCS B Pa3IUYHBIX
dopmax Ha Bcex 3Tanmax ypoka. OHM MOTyT OBITh CKOHCTPYMPOBAaHHBIMHU WM
NOJO0OpPAaHHBIMUA W3 PAa3IMYHBIX HCTOYHHKOB, Hampumep OaHKa 3aJaHuil i
bopMHpoBaHUS W OUEHKH (YHKIMOHAJIBHOM TPaMOTHOCTH OOyYarouiuxcs
OCHOBHOM 1IKOJIBI (5—9-€ Ki1acchl) Wil COOPHUKOB ITAJIOHHBIX 3a/IaHUM.

[IpuBeneM mnpuMep OpraHM3aluud yCTHOM pabOThl B paMKax TEMBI
«HarypanbHble YMClIa» C UCIOJb30BaHUEM MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

Just  yctHOM  pa®oThl  BbIOMpaeM 3aJayd, KOTOpPbIE HETPYIOEMKH,
JUIi UX PpEIIeHHs HE TpeOyeTcsi MHOIOIIArOBBIX JEWCTBUH M BBIYMCIICHUH.
[ToaToMy Takue 3amayd MOTYT OBITh MCIOJIb30BaHbl HE TOJBKO HJisi TOTO,
4YTOOBl  MPOJEMOHCTPUPOBATH MPUMEHUMOCTh MATEMaTUKA Ha MPAKTHKE,
HO WU JUIsl TOrO, 4TOOBI HACTPOUTH Yy4allMXCS Ha paboTy Ha YpOKE, MOMOYb
aKTyaJIM3upPOBaTh HEOOXOAMMYIO Juisi paboTel WHOOPMAIMIO WJIM CO3AaTh
POOJIEMHYIO CUTYAIIHIO.

JUiss  opraHu3auuy JEATEIbHOCTH YYalluxcsl CKOHCTPYHMPYEM 3aJauH,
COOTBETCTBYIOIIME  JOUAAKTUYECKOM  II€JIM,  YYHUTHIBAIOIIEH  IMPEAMETHO-

MCTOJUYCCKYIO U MCTAIIPCAMCTHYIO COCTABJIAOIIUC:
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— NPeOMemHO-Memooudeckas cocmaesnawas. OoTpadoTKa IMOHUMaHUs
MAaTEMATUYECKUX HWJIEH, NPEACTABICHUN, 3aBUCHUMOCTEH, a TaKXe Xapakrepa
UX MPOSIBJICHUS B KOHKPETHBIX CHUTYyallMsiX, T.€. HE OTpaboTKa MpeaMEeTHBIX
HAaBBIKOB;

— memanpeomemnasn  cocmasnaiowjaa:  dopmupoBanue DOMI  uyepes
dbopMHpOBaHUE Yy y4YaIIUXCS YMEHHS Ha OCHOBE CaMOCTOSITEIBHO MPOBOAMMOTO
aHaJIN3a MPAKTHYECKOW CUTYAllMW BBIABJICHUS MATEMAaTHYECKOW COCTABIISIIOIICH U
MOMCKA NOAXOASAIIEN MOAEIH IJIs1 ONIMCAHMS CUTyalUU.

[Ipu KOHCTpYUpPOBAHHUM 3a/1a4 MCIOJb3YyeM OpUTMHAJIbHBIE (POPMYIUPOBKU
3a1aHUI HCCIIEIOBAHUS PISA, OPUEHTUPOBAHHBIE Ha IIPOBEPKY
C()OPMUPOBAHHOCTH MATEMaTUYECKOW TIPaMOTHOCTH, HO B CHCTEMY BOIIPOCOB
BHECEM M3MEHEHUS U JOMOJIHEHUS C YYETOM JUIaKTHYECKOU LIEeTH.

Takum 00pazoM, YCIOBUE COJEPKUT ONMHMCAHHE MPAKTUYECKOW CHUTYallHH,
KOTOpasi, B OTJIMYME OT TEKCTOBOM 3a/Jayd, HE HECET B cede TOTOBYIO MOJEIb
pemieHus, a TpeOdoBaHUE (BOIPOCHI) HAIPaBIEHO Ha (OPMUPOBAHUE YMEHUU
ONEpPUPOBATh TMOHSATUEM «HATypallbHbIE YHCIa» B pEaJbHbIX >KU3HEHHBIX
CUTyalusX.

Jlist opraHu3anuu ycTHOW pa®oThl B HampasieHuu (opmupoBanus OMI
1eJ1ecO000pa3HO UCIOIB30BaTh CIEAYIOIINE TPUEMBI:

— 00CYy/IUTh CHUTYyallMI0 C Yy4YallMMHUCS, 3aJaThb BOINPOCHl, B TOM YHUCIE
MPOBOKALIMOHHOTO XapaKTepa, 3acayllaTh pa3InyHble TOUKH 3PEHUS;

— 33JIaHUSI U BOMNPOCHI TUIIA: «BEPHO WJIM HEBEPHOY, KIIPUBEAUTE TPUMEDPY,
«TPUBEINTE KOHTPIPUMEPBD, «OOBICHUTEN;

— IPEAJIOKUTH MPUBECTU HE OJHO, @ HECKOJIBKO PA3JIMYHBIX PEIICHUM;

— IPEJIJIOKUTh OOCYANTh pa3Hble PElIeHUs, HAUTU CpeId HUX HEBEPHbIC U
00CYIUTh TOMYIIEHHBIE OUOKH;

— IPEAJIOKUTh TMPEJICTABUTh U OLUEHHUTh, B KAKUX HMMEHHO MPAKTUUYECKUX
CUTYyaIlUsAX MOTYT HPUTOJIUTHCS T€ WM WHBIC 3HAHUS, IMOUWCKATh B CBOEM OIIBITE

MOXO0XKYI0 CUTYalHIo;
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— IIPEIJIOKUTh COCTaBUTh COOCTBEHHOE 3a/JlaHue 10 MOTHBaM pa3o0paHHOU
CUTYyallUH.

K curyanusam kenaTelbHO BO3BpalllaTbCsl HEOJHOKPATHO, IO MeEpe
pacuIMpeHUs] MATEMATUYECKUX 3HAHUM.

[IprBenemM HECKOJIBKO IPUMEPOB 3a1aHUM U BOIIPOCOB K HUM.

3apanue «Coyc».
Bel nenaere cBOIO COOCTBEHHYIO 3ampaBKy s canata. BoT cocTaB

npoayktoB Ha 100 mu1 3anpaBku:

Hnepeouenmol Konuuecmso, man
CamaTHOe Maclio 60
Ykcyc 30
CoeBblii coyc 10

Bonpocwvl no meme «Hamypanvhvie yucia»:

— CKOJNBbKO MWUIMIUTPOB CAJIATHOTO MAacja, CKOJIBKO YKCYCa U CKOJIBKO
COEBOr0 coyca MoHago0utcs, uyToObl caenath 200 mur 3TOM 3ampaBKu?
50 ma? 150 mn?

— Y Mmamni octanock 30 M coeBoro coyca. Kakoe HauboJibiiiee KoJInuecTBO
3alpaBKU OHA MOKET MPUTOTOBUTH?

— Kak ormeputs TpeGyemoe B periente KOJUYECTBO MPOAYKTOB CTOJIOBOM
JI05KKOM, €CIT B OJIHOM CTOJIOBOM JIOKKE IpuMepHO 15 mut sxunkoctu? Bee

JIN COCTaBJAIOIIIHNME MOXKHO OTMepI/ITB?

Bonpocw 0ns danvretiuwezo ucnonvzosanus.
— B kakoM oTHoIIeHUHU Ha0 OpaTh MPOAYKTHI, BXOJSIINE B COCTaB coyca?
— KakoBO MpOIEHTHOE COOTHOIICHHE MPOJIYKTOB, BXOSIIUX B COCTaB

coyca?
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3aganue «Kakasa mamunaa?»
Kpuctrna TOIBKO 9TO MOMy4YnIia BOJUTEIBCKHE MPaBa M XOUET KyIUTh ce0e
NIEPBYIO0 MamvHy. B npuBea¢HHON HIbKE TaONMUIlE yKa3aHbl CBEIACHUS O YETHIPEX

MalllMHaX, KOTOPBIC OHA HalllJla Y MCCTHOT'O ITpOJaBIida MallIUH.

Mooenv u xapakmepucmuxu Anvgha bema T'amma  Jlenoma
["on BBITTyCKa 2003 2000 2001 1999
OO0OBsaBiIEeHHAS 1I€HA, 3€0bl 4800 4450 4250 3990

[IpoiinenHoe paccTosiHUEe, KM 105000 115000 128000 109000

OO0BEéM aBuUTaTEN, J1 1,79 1,796 1,82 1,783

Bonpocwer no meme «Hamypanvhule uuciay:
— Kakas u3 manmH BbITyIIEHA PaHbLIE APYTUX?
— YV kakoil U3 MalllvH HanooJbIINN Mpooer?
— Kpuctuaa xouer wMmammuHy, KOTOpas OTBEYAE€T BCEM CIEAYIOLIUM
YCIIOBUSIM:
A) npolineHHoe paccrosinue He 0obiie, yem 120 000 kuinoMeTpos;
b) Beimymena B 2000 roay uiv mo3xe;
B) oOnsaBienHas 1iena He Baiie, uem 4500 3e10B.
Kakas mammna otBevaet ycioBusiMm Kpuctunbl?
— BepHbl 11 yTBepKI€HUS 111 MAlIMH, NPEACTaBIeHHbIX B Tabmuue? Ecnu
YTBEPKJIEHUE HEBEPHO, PUBEIUTE KOHTPIPHUMED.
A) UewM crapiie MaimivHa, TeEM HUXKE 00BSBICHHAS TIEHA.
b) Yem Goubiiie mpoOer, TeM HIKE 0OBSIBICHHAS IICHA.

— CocraBbTe CBOM BOIIPOC 110 TAOJIHIIE.

Bonpocwl ona danvuetiuieco ucnonvb3osanus:
— VYV kako# U3 MallliH HaUMEHBIIUNA 00BEM ABUTATENA?
— Bepno nmu yTBepknenue: uem Ooiibllie 00BEM ABUTATEINSA, TEM OOJBIIE

npoder?
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Kpuctrne npuaércs 3amiatuth TONOJHUATENBHO 2,5% OT 0OBSIBICHHOU
LEHbl MalluMHbl B KadecTBe Hayora. CKOJIBKO 3€I0B COCTaBIISET
JOTIOTHUTENHHBINA HAJTOT Ha MamuHy Anbda? Mcmoas3yiTe KaIbKyIaToOpP.
Kpucrrna nokynaer Mammny B KoHue 2006 rona. [{ns kaxaoil MalivHbl
IPUKUHBTE YCTHO CpEeNHUN mpoOer 3a roj (cuuraiTe, YTO MallllHA

BBIYILIEHA U KYIJIEHA B HA4YaJIe ro/ia).

3ananue «Begocuneann».

HOpwuii, Mapus u [I€Tp e3a4T Ha Besmocuneaax pasHbIX pasmepoB. B Tabnuie

YKa3aHbl PAaCCTOAHUA, KOTOPBIC IIPOC3KAIOT HMX BCJIOCHIICALI IIPH PA3HOM YHCIIC

MIOJTHBIX 000OPOTOB KOJIEC.

Hmusa

IIéTp

Mapus

Opwii

Ilpoiioennoe paccmosinue (cm)

1 obopom 2 obopoma 3 obopoma 4 obopoma 5 obopomos 6 06opomos

96 192 288 384 * ok * k%
160 320 * kK * %% * %% * %%
190 * k% * k% * %% * %% * % %

Bonpocwvl no meme «Hamypanvhsie yuciay:

HazoBuTe uncia B HE3aMOTHEHHBIX KJIETKAX TaOIUIIbI.

[I€Tp mpokatwi BrEepE€n CBOM BEJOCHUIIEA TaK, YTO IIPU ITOM KOjEca
cleNnanu JBa MOJHBIX oOopota. Ecim Mapus chemaer To xe camoe
CO CBOHUM BEJIOCUIIEZOM, TO HACKOJIBKO JAJIbIIE IPOJABUHETCS BHEPEN €€
Besiocunen, yeM y Ilerpa?

CKOJIbKO TMOJHBIX OOOPOTOB JOJDKHBI ClelaTh Kojiéca BeJoCHUIeaa
Mapumu, uto6s1 mpoexatsh 1280 cm? Benocuniena Iletpa, utoOb1 mpoexath
960 m?

3anaiite cBoi Bompoc: «CKOJBKO MOJHBIX 0OOPOTOB JOJKHBI CHENATh
KoJIEca BEJIOCHUIIEIA ..., YTOOBI MPOEXATh ... CM?»

BepHo unm HeBepHO yTBepkaeHue: «UToObl mpoexaTth OJHO U TO Ke

paccrosiHue, kosi€éca Benocunena llerpa momkHBI OyayT caenath
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IIPUMCPHO B 2 pa3a MCHBIIC ITOJIHBIX 060p0TOB, yeM KoJjéca BCJIOCHIICAA

KOpua?»

Bonpocul 0na danvheiiue2o ucnonb308anus.
— BepHo unu HeBepHo?
A) JlnvHa OKpy>KHOCTH MOKPBIIIKHY KoJieca Besocunena Ilerpa paBua
96 cMm.
b) luametp komeca Benocurena Mapuu MeHble JUamMeTpa KoJieca
Besnocunena [lerpa.

— 3apaiite cBoii Borpoc: «CKOIbKO IPUMEPHO MOJIHBIX 000POTOB...7»

2.2.5. ®opmupoBanue GyHKIIUOHAIbHONH MaTeMaTH4YeCKOii TPAMOTHOCTH

B ¢AUHCTBC C IHYHOCTHBIMMU pe3yJibTaTaMHU oﬁyqemm

JUist opranu3anuy AeSITENbHOCTH YYalluXcs B HApaBJIeHUH (HOPMHUPOBAHUS
OMI" yuuTtenb MOXET UCIOIB30BaTh 3aJaHus U3 IPYTUX MPEAMETHBIX 0OJACTEH.
Hanpumep, 3amaHus ¢ 3CTETUYECKUM, DKOJIOTMYECKUMM U JIPYTUM COAEpKaHUEM
MO3BOJISIIOT OPTaHU30BATh JEATEIbHOCTh, CIOCOOCTBYIOLLYIO PopMupoBaHutio OMI
B €IMHCTBE C IMYHOCTHBIMU pPe3yJibTaTaMU 00y4eHHUs U IPUMEHEHUEM ITPEIMETHBIX
3HAHUM TIpU KX pelIeHUU. Takue 3aaHusl pPaCKpPbIBAKOT IIEpell yYallUuMUCS
MIPUKJIATHOE 3HAUEHUE MATEMATUKH.

JlnpakTuyeckas 1elb 3aJaHui:

— npeoMemHoO-Memoouyeckass  CoCmaeAwias: pPa3BUTHE MOHUMAaHUS
MAaTEMAaTUYECKUX UAEH, IPEACTABICHNUN, 3aBUCUMOCTEM, XapaKTepa UX MPOSBIICHUS
B KOHKPETHBIX CUTYalUsX U IPUMEHECHUE NTPEIAMETHBIX YMEHUN;

— memanpeomemnas — cocmagnarowasn:  ¢popmupoanne OMI  yepes
(dbopMUpOBaHKE y YYaIIMXCS YMEHHsS Ha OCHOBE CaMOCTOSITEIbHO MPOBOJIUMOTO
aHaJIN3a MMPAKTUYECKON CUTYAIUH;

— MemanpeomMemHuas COCMasiaiowads: 3KOJOTUYECKOe BOCIHTAHHE Yepes

INPUMCHCHHUC MATCMATUYCCKUX 3HAaHUU Inpu pPCIICHHM 3aJa4 C JKOJOTHMYCCKHUM
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coJiepkanreM, GOpMUPOBAHNE YMEHUH TUIAHUPOBAHUS MTOCTYIIKOB B OKPY’KaIOIIEH
CPEZE U OLIEHKU UX BO3MOKHBIX ITOCJIEICTBUN.

[IpuBeneM  mpuMepbl  CKOHCTPYMPOBAHHBIX  3a7ad,  PEJIECBAHTHBIX
JUJAKTUYECKON LETH.

OcHoBoii a1t KOHCTpyupoBanus 3aaaHuil «Jloce» n «Knesep u nrouepHar»
TIOCITY KHJIU 33/1a4H 110 DKOJIOTUH Y,

[Ipu koHcTpyupoBanuu 3amanus <«Jlock» K ycmoBuio 3amaun  Ne 27
C YACTUYHO N3MEHEHHBIMU YUCJIIOBBIMU JAHHBIMU COCTABJIEHA CUCTEMA BOIIPOCOB.

[Tpu koHCcTpyHpoBanuu 3ananus «Kiesep u monepHay (3agaua Ne 8) kpome
CHUCTEMBI BOIIPOCOB K YCJIOBHSIM IPOPACTAHUS PACTEHHUM COCTABIICHA JKMU3HCHHAs

CUuTyalu:a, IIOHATHAA Y4allluMCA.

3aganue «Jlocby».

Ha Ttepputopun mmomaneo 100 kM*>  exeroiHoO
MPOU3BOAMIIA YacTHUHYIO pYyOKy Jseca. Ha wmomeHT
OpraHu3allid Ha ATON TEPPUTOPUM 3aMOBEIHUKA OBLIO

otrmeueHo 50 yoceil. Uepe3 5 JieT YMUCIEHHOCTb JOCEH

yBenuuunack 10 650 romos. EmE yepe3 10 et konudecTBO JIoce YMEHBIIUIOCH

10 90 TOI0B M CTaOMIM3UPOBAJIOCH B IOCeAyronre roasl Ha ypoBHe 80—120 romoB.

Bonpocwel no meme «Hamypanvnuie uucnay:

— Kakumy yncinaMu BeIpa)kaeTcst KOJIMYECTBO MOT0JIOBBS JIOCEU HA MOMEHT
CO3JIaHUS 3al0OBEIHUKA?

— WM3oOpa3urte naHHbIe 0 YMCIEHHOCTH JIOCEH HAa KOOPAUHATHOU MPSMOM.

— Ha ckxoJbKO 1 BO CKOJIBKO pas3 yBCINYWIaCh YHCICHHOCTD Jjocen qcpe3

S net?
— KakoB exeroiHplii MpUPOCT YUCICHHOCTH JIOCEH?

— KakoBo cpenHee 3Haue€HHE MOT0JIOBBS JIOCEH B TTOCIIEAYIOIINE TOIbI?

1 ®enoposa T.A., Kosnos O.B. COopHHK 3a7ad MO SKOJOTHH U DAlHOHAILHOMY
MPUPOIONOIB30BaHUI0: yueOHO-MeToanueckoe nocodue / T. A. @degoposa, O. B. Ko3nos. —
Kypran : U3n-Bo Kypranckoro roc. ys-ta, 2011. — 64 c.
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Bonpocwl 0na danvuertiuie2o ucnonvb3osanus:

— Omnpegenure MIOTHOCTH MOTOJOBBS JIOCEN B KaXKIbIii MOMEHT BPEMEHH.

Bonpocwel 6 nanpaenenuu gpopmuposanus ymeHull nIaHUpOBarUs HOCMYNKO8
8 OKpydcalowel cpeoe U OYEeHKU UX 803MONCHBIX NOCIeOCNULL.
— OOBbsICHUTE BO3MOKHBIEC MPUYMUHBI U3MEHEHUS! YUCICHHOCTU MOTOJIOBBS

JIOCEM.

3ananne «KueBep u ouepHa.

[IaTuknaccHUKH oA PYKOBOJACTBOM YUUTCIIA

OMOJIOTUH pCHINIIN IIPOBCCTH HCCICAOBAHHC U IIPOBCPUTH

CT0 PC3YyJIbTAThI OKCIICPUMCHTAJIbHO Ha OIIBITHOM YYAaCTKE. F

-

i
JU1a mpoBeeHNs HCCIIEN0BAaHU OHU OTOOpaIN HECKOJIBKO ‘K
pacTEeHMI, 1Ba U3 KOTOPBIX KJIEBEP U JIIOLEPHA, U cOOpaIr MH(OPMALUIO O BPEMEHU
IIPOPACTAHUS CEMSH 3TUX PACTECHUM NP OIPENEICHHON TeMIIepaType.

ITomoru pC6HTaM BBIIIOJIHUTH TCOPCTHYCCKYIO YaCTh UCCIICAOBAHNA.

Haszeanue pacmenus Knegep Jloyepna
Temneparypa
paop 10 15 25 10 15 25
npopacranus, t °C

Bpems npopacranus, u 72 42 24 90 66 48

Bonpocwvl no meme «Hamypanvhvie yuciay:

— Omnpenenu s KaKJIOH TEMIIEpaTypbl: BpeMs IPOpacTaHUsS KaKOIo
pacTeHus OOJIbIIe: KIIeBepa WITH JIFOIIEPHBI.

— CdopMmynupyii BBIBOJ. CEMEHa KaKOTO PAaCTCHHS HYXKIAIOTCsS B Ooliee
BBICOKOM TEMIIEpPATYPE.

— Kakoe BimsHHE OKa3pIBa€T TMOBBIIICHUE TEMIICPATYpPhl IMPOPACTAHUS

Ha BpeMs IPOPACTaHMS KaXKJI0TO PACTEHHUS?

Bonpocul 0na danvhetiuezo ucnonb308anus:
— MHccnenyii 3aBUCHMOCTh BPEMEHHU MPOPACTAHUS CEMSIH KaXKJ1I0TO PACTCHUS
OT TEMIIEPATYpbl W  BBISIBH, SBJISIOTCA JIM OTH  BEJIWYUHBI

MIPONIOPLUMOHAIBHBIMU.
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— MW306pa3u Ha nuarpamme (rpaduke) M3MEHEHUS BpEMEHHU MpOpacTaHus

B 3aBUCUMOCTH OT TEMIIEPATYPHI.

Bonpocwi 6 nanpasnenuu popmuposanus ymeHull RAAHUPOSAHUS NOCYNKO8
8 OKpydrcarowel cpeoe U OYeHKU UX 603MONCHBIX NOCTe0CMEUIL.

— MoOXHO 1M TOBBICUTH TEMIEpaTypy MpOpacTaHUsl CEMSH 3TUX ABYX
pacTeHuil Tak, 9TOObI BpeMsl IPOpaCTaHUsI ObLIIO PaBHBIM?

— MoHO 1M TOBBICUTH TEMIIEPATYPY MPOPACTAHUS CEMSH 3TUX PACTEHUI
TaK, 4YTOOBI ¥ TEMIIEpPATYpa, U BPEMs UX IPOpacTaHusl ObLIN PaBHBIMU?

— K yemy MoxeT npuBecTH 0OUeHb OOJIBILIOE TOBBIILIEHUE TEMIIEPATYPbI?

— K yemy MOXeT mMpuBeCTH TOBBIIICHHE CPEAHETOJOBON TeMIepaTyphl

Ha 3emJie XoTs Obl Ha OJWH Tpajyc?

[IpuBeneM mnpuMep CKOHCTPYHPOBAHHOTO 3amaHusi «Bpems pasinokeHus
Mycopa B MPUPOAE», HIECH I KOTOPOro IOCITYXWIO 3aaanue «Mycop»
uccnenoBanus PISA. [ koHCTpyHpoBaHUS 3aaHus OTOOpPaHBI BHILI MycoOpa,
C KOTOPBIMH TISATUKJIACCHUKH MOTYT BCTPETHTBHCS B PEATbHON JKU3HH, YTO
MpUOIMKACT MIKOJbHOE MaTeMaTHieckoe oOpa3oBaHue K >ku3HH. [Ipu pazpaboTke

MCIIOJIb30BaIachk MH(GOpPMALKs, IIPeICTaBICHHAS B CIIPABOYHBIX Tabmunax .

3ananue «Bpems pa3Jio:KeHHsI Mycopa B IPUPOAE».

IIpu BbBIOMHEHWM 3aJaHUs MO HKoJoruu «Bpen mnpupone, HAHOCHUMBIN
MYyCOpPOM U OTXOJIaMU» IIKOJbHUKH cOOpaiu MH(OPMAIIMIO O CPOKAX PA3IIOKECHHUS
pa3IMyYHBIX BUIOB MyCOpa, KOTOPbIN BBIOPACHIBAIOT JIOAM.

HIKkOAbHUKK pa3AeNWIiCh HAa TPYNIbl M OPEACTaBWIA HUH(OpMALHIO
B pa3HbIX (popmax:

nepBas rpynia — B BUJE CXEMBI;

BTOpAsi rpyIina — B BUJI€ TaOJIUILIBI.

! Cpoku pa3loXeHusi Mycopa M OTXOZOB, Bpel mnpupoze (tabmuua) // CrnpaBodHble
TaOIHITBL. InfoTables.ru [DneKTpOHHBIH pecypc]. — Pexum JIOCTYyTIA:
https://infotabl es.ru/produkty-pitani ya/1119-sroki-razl ozheniya-musora.
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I'pynna 1

Herckue

JKenesunie 0auku — 10 ner
Kectaunie — 90 ner
Amomunuessie — 500 et

noary3aukn — 600 ner

ceipbs — 10 ner,
cuaTeTuueckoro— 80 met

O0yBb M3  HATypaJbHOTO

Opexxna W3 HaTypalbHBIX

TKaHeun — 3 roja,
n3 cuareTnueckux — 40 ner

DNEeKTpUYECKUe
Oarapeiiku — 200 et

nocyael — 200 jer

['yOku [yisi  MBITBS

Pri6onoBHas
necka — 600 net

ITonusTHIIEHOBBIE
IaKeThl,  IUIACTHKOBBIC
OyTbuiky — 200 et

["azernast Oymara — 1 mMecsir
Oducnas 6ymara — 2 roga
BockoBas — 5 met

ABTOMOOUIBHBIE
akkymysatopsl — 100 et

PesuHoBEBIE
MOKpHIIKY — 140 net

Crexkno —1000 zet

Tun mycopa
bananoBas koxypa
Koxypa anenscuna
OrpsI30k s10710Ka

MsiconpoayKThl

JKeBarenbHas pe3nHKa

I'pynmna 2

Bpems paznooicenus
34 Henenn
710 6 MecsIIeB
JI0 2 MECSIICB
ot 1 Mmecsa

1o 30 et
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Bonpocwvl no meme «Hamypanvhvie yuciay:

— MWM3oOpa3u Ha KOOpAMHATHOM MpPSMOM BpeMs pas3IoKEHUS Mycopa,
KOTOPOE BBIPAYKAETCSA HATypAIbHBIMU YhcliaMUd. OOBSCHU, MOKHO JIH BCE
JaHHBIE U300pa3UTh Ha KOOPJAMHATHOM MIPSIMOM, €CIT HET, TO ouemy?

— Omnpegenu, Kako BUJ Mycopa pacrajaercs HaumOoJbIlee KOJIUYECTBO
BPEMEHHU.

— Pacnonoxu BuIbI Mycopa MO BO3pacTarollield BpEMEHHU pacnaja.

— DBbIABU BepHbIE yTBEPKICHUA:

A) Onexna u3 HaTypalibHBIX TKaHel pacnagaercs B 10 pa3 ObicTpee
OJIEX bl U3 CHHTETUYECKUX TKAHEM.

b) O0yBb 13 CUHTETHYECKUX ChIpbs pacmanaercsi B 8 pa3 ObicTpee
00yBU U3 HATYPAJIBHOTO CHIPbSI.

B) Crekio pacniagaercs 1ebli BEK.

Bonpocwi ona danvuetiuiezo ucnonv3osanusi:
— [lIxonbHUKYK TIAHUPYIOT M300pa3uTh PE3yJbTaThl B BUJE CTOJIOYATOM
nuarpamMmbl. [lpuBeauTe OAHY NPUYHMHY, MO KOTOPOW CTOJOYaTas

AuarpaMMa HE IoAXOAUT JJIA JEMOHCTPAIMU AAHHBIX PE3YyJIbTATOB.

Bonpocwr 6 nanpaenenuu popmuposanus ymeHull niaHupo8anus NOCmMynKkos
8 OKpydfcarowel cpeoe U OYEeHKU UX B03MONCHBIX NOCIEOCTBULL:
— DBpisBu Hamboniee BpenHbIE BHIBI Mycopa U OIpEACId CPOKH HUX
pa3JIoKEeHHUS.

— Ilpennoxu BapuanTsl nepepabOTKU HanboJiee BpEAHbIX BUIOB MyCOpa.

Bonpocwt ona popmuposarnus ymenuii pabomams ¢ ungopmayueti
— CpaBHM BapuaHThl TMpEACTaBICHUS WHOOpPMAIMU U OOOCHYH, KaKoOu

U3 9TUX BapHaHTOB Hanbosee MHPOPMATUBHBIN.

IlenecooOpa3Ho mocie BBHIMOJHEHUS AHAJIOTHYHBIX 3aJaHuil OOCYIHTH
C UAIIUMHCSL WU B HAIPABJICHUU SKOJIOTUM, TMOSBUBIIMECS y HHUX, KaK UM

IIOMOKET MAaTCMAaTHKa B PCHICHUHU SKOJOIMYCCKHUX np06neM.
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IToaBenem urorn

1. Ilnanupyemsble pe3yiabTaThl OOy4Y€HHs MaTeMaTHKEe B 5-M  KJacce,
B yacTHOCTU TeMme «HarypanbHble uyMcCiay, BKIIOYAIOT HE TOJBKO pE3YyJIbTAThI
B HANPABJIEHUU JIMYHOCTHOTO  PAa3BUTHUS  YYalIUXCS, METAlpPEIMETHbIE U
IpeIMEeTHbIE pe3yibTaThl OOYYEHHs, HO TakXKe M pPe3yJabTaThl (OPMHUPOBAHUS
GyHKIHMOHATBHOM MaTeMaTH4YEeCKOM TpPaMOTHOCTH, KOTOpas SBISETCS OJIHOM
U3 MIPUOPUTETHBIX Iiesiel 00yueHuss MaTeMaTHKe B 5—6-X Kiaccax.

2. MeTononoruyeckoif  OocHOBOM  ¢dopMupoBaHUsA  (DYHKIIMOHAIBLHOMN
MaTEeMaTUYECKOH TpaMOTHOCTH B OOY4YEHMH MaTEMaTHKE SBISIETCS CHUCTEMHO-
JeATEIbHOCTHBIN, TUYHOCTHO-OPUEHTUPOBAHHBIA U KOMIETEHTHOCTHBIN MOAXO/BI,
4To O0ecrneuynBaeT BO3MOXKHOCTh OpraHM3alMM Ipouecca (GOpMUpPOBaHUS
(YyHKIHMOHAIBHOM MaTEeMaTUYECKOM TI'PaMOTHOCTH B €IMHCTBE C JIMYHOCTHBIMH
pe3ynbrataMu OOYyYEeHHS] W pPAa3BUTHUEM MPEIMETHBIX M METalpeIMETHBIX
pe3yJIbTaTOB 00YUYEHUS, BKIIOYAIOIINX YHUBEPCAJIbHbIE yUeOHbIE NEHCTBUS.

3. [Iporecc (bopMHpOBaHUS (yHKIMOHAIBHOM MaTeMaTH4YECKON
IPaMOTHOCTH  CIIOCOOCTBYET  (DOPMHPOBAHUIO  LEHHOCTHOTO  OTHOILUEHUS
K MaTeMaTH4eCKOMy 00pa3oBaHHUIO, TaK Kak B 3TOM MPOLECCE AKIEHTUPYETCs
3HAYMMOCTh MaTEMaTUYECKUX 3HAHUWA U YMEHHU JI pEaJbHOU KU3HHU.

4. KauectBo 0OydeHHsT MaTeMaTUKE B  HalpaBICHUU JIOCTHXKEHUS
(YyHKIHMOHATIBHOM MaTeMaTU4YEeCKOM T'PaMOTHOCTH B OCHOBHOM OIPEAEINAETCS
KAaueCTBOM 3aJIaHHUW, KOTOPBIE MCIOJB3YET YUUTENb I OPraHU3alMd aKTUBHOU
yue0HO-TT03HABATEIbHOMN I€ATEIbHOCTH YUaIIUXCS.

5. [Iponece hopmupoBanust U pa3BuTUs (YHKIIMOHATLHON MaTEMaTUUECKOM
IPaMOTHOCTH OPHEHTHPOBAH HA MKCIOJb30BAHME CHUCTEMbI 3a7a4 W 3aJaHuM,
BKJIIOYAIONIEH MaTeMaTuyecKkue, yueOHO-TI03HABATEeIbHbIE U KOHTEKCTHBIE 3a/1a4H,

COOTBETCTBYIOIIHUE AUAAKTUUECKOM 1IEIIH.
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2.3. OcobdennocT n3yuenus TeMbl «OObBIKHOBEHHbBIE IPOOU» B 5-M KJacce

2.3.1. U3yuenue apodeii B 5—6-x kjaccax

OI[Ha 13 OCHOBHBIX JIMHUM COACPKAHUA KypCa MaTCMAaTHKHN 5—6-x xJ1accoB —

apudmeTryeckas, BKIIOYaOmas B ce0si KpynHblid 6510k « OOBIKHOBEHHBIE JPOOM».

I'maBHasgs 0COOCHHOCTH 3aKII04YacTCs B TOM, YTO HM3Y4YCHHC 3TOI'O O1oka JACINTCA

Ha JiBa dTana (cM. Tabuiy 9).

Tabruya 9

Pacnpenesienue coaep:xkaHus TeMbI M0 ToAaM 00y4eHH s

5-it knacc. aman 1
[IpeacraBnenue o ApoOH Kak crocode
3aMyCH YaCTH BETUYUHBI.
OObIkHOBEHHBIE IpoOuU. [TpaBuibHBIE U
HEenpaBWIbHBIE Ipoou. CMemanHas
IpoOb; MpeACTaBIEHUE CMEIIaHHON
IpoOu B BUJIE HEMIPABWIHLHOUW ApOoOH U
BBIJICJICHUE 11101 YaCTH Yuciia
U3 HETIPaBUIILHOM IPOOH.
N3obpaxkenue npodeit ToukaMu
HA YMCJIOBOU MPSMOM.

OcHOBHOE CBOMCTBO JIpOOH.
Coxkpartienue apo6eit. [IpuBenenue
ApoOu K HOBOMY 3HaMEHATEIO.
CpaBHeHue apo0eii.

CrnosxeHue 1 BBIYUTaHUE APOOECH.
YMHOXEHHE U JIeJICHHE ApoOei;
B3aMMHO OOpaTHBIC IPOOH.
HaxoxaeHue gacTu 1eoro u 1ejioro

I1I0 €0 4aCTu

6-1u knacc. sman 2
OObIKHOBEHHAs APOOb, OCHOBHOE
CBOMCTBO JIpoOH, COKpaIleHue Apooei.
CpaBHEHHE U YIOPSTOYHNBAHUE
npobeil. Pemmenue 3agau
Ha HaxO0JICHUE YaCTH OT IEJIOTO U
[EJIOTO IO €ro YacTH.

JpoGHoe uncio Kak pe3ysibTar
nenenus. [IpeacraBieHue 1ecITUIHON
JIpoOu B BUJIe OOBIKHOBEHHOU Jpo0OU U
BO3MOXXHOCTH IIPEICTABICHUS
OOBIKHOBEHHOM JpOoOU B BUIE

NECATUYHOU
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Ha mnepBoM »5Tame NpoUCXOAMT 3HAKOMCTBO C OCHOBHBIMH HJIEIMU U
NOHATUSAMH,  croco0amMu BBITIOJIHEHHUS apumeTnuecKux NeNCTBUN
C OOBIKHOBEHHBIMHM Jpo0simu. [Ipu 3TOM Ha JaHHOM 3Tane paccMaTPUBAIOTCS
npocTeiiume ciydyau apupMEeTHIECKUX JIeHCTBUN C OOBIKHOBEHHBIMU JpO0sMU O€3
UCIIONb30BAaHUSl TPAaBWJ HAXOXKJEHUS HAWUMEHBIIEro OOIIero 3HaMeHaTels
C MOMOILIbI0 HAaMMEHBILIEr0 O0IIero KpaTHOro. M3ydeHue NOHATUN HAWMMEHBIIETO
OOIIero KpaTHOTO W HAWOOJBIIEr0 OOIIEro ACNUTENs] OTHECEHBI MPOTrpaMMOi
K Kypcy MaTeMaTHKH 6-To Kiacca.

Ha BTOpOM 3Tamne nmpoucxoauT COBEPIICHCTBOBAHUE HABBIKOB CPAaBHEHHUS U
npeoOpa3oBaHusi  JpoOei, HAET OCBOCHUE HOBBIX TMPABUI  BBITIOJTHEHUS
apumeTnyeckux JAEUCTBUM ¢ Ipo0siMu, (HOPMHUPOBAHHE HABBIKOB BBIIOJHEHMUS
JNEUCTBUN C BBIPAXKECHUSIMH, COJEPKAIIUMH OOBIKHOBEHHBIE JIPOOHU, pacIIUpPEHUE
IIPUEMOB PELIEHHUS 3a/1a4 Ha APOOH.

OCHOBHBIM TpeOOBaHHEM K TIOCTPOCHHUIO COJEP)KaHUS, CBSI3aHHOTO
C U3y4YEHHEM Jpo0Oeil, SBISIETCS CTPYKTYPUPOBAHME M  pa3BUTUE UJEH,
peasin30BaHHBIX paHee. [lepexo/ kK n3y4eHHIo NeCATUYHBIX Ipo0eil nenecoodbpaszeH
II0CJIE KOMIUIEKCHOTO M 3aKOHYEHHOTO0 BO BCEX OCHOBHBIX MOMEHTaX H3y4YEHUs
OOBIKHOBEHHBIX JIpoOel, B 3TOM ciy4ae OOOCHOBaHME TpaBUJI JIECUCTBUIA
C IECATUYHBIMU  JpOOSMU  CTPOUTCS HAa TOHUMAaHUM TpaBWiI  JeHCTBUI
C OOBIKHOBEHHBIMH JIPOOSIMH.

VYuuTbiBass 3TH TOJIOKEHHUs, JaBaiTe oOpaTMM Halle BHHUMaHUE

Ha 0COOEHHOCTH B M3y4eHUH TeMbl «OOBIKHOBEHHBIE IPOOY.

2.3.2. BBeaenue noHsiTusi Apoou

dopMUpOBaHUE MPECTABICHUS O JIPOOM HAYMHAETCS C BBEJICHUS MOHSTHS
«10JIM». DTO TOHATUE HE SIBIACTCA JUISl y4alluXCcs HOBBIM, OHO BBOJUTCS B Kypce
MAaTEMATUKH HA4YaJbHOW IIKOJIbI, y4Yalluecs YK€ HMEIT HEKOTOPBIM OIBIT
MIPUMEHEHHUS JOJIEN B dKU3HEHHBIX cUTyanusax. HecMoTps Ha 3To, Ha ypokax HY>KHO

BKIIIOYATh IPAKTHUCCKUC 3adHKUS HAa HAXOXKIACHUC OO0JIM LOCJIIOro M OCJIoro 1o €ro
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JIOJTU, UCTIOJIB30BATh IIPU 3TOM Pa3HOOOpa3HbIEC IPEAMETHI, IOMYCKAIOIIKE JACJICHHUE
Ha YacCTHU.

Cnoco6oM nonydyeHus: JpOOHBIX YUCEN SBJISETCS TakKe MPOIECC U3MEPEHUS
JUITMHBI, TaK KaK OH SIBJIIETCSI HCTOPUYECKUM U B HEM 3aKJIa/IbIBAIOTCS OCHOBBI JJIS
BOCTIPUATHS PACIIMPEHUS MOHATHUA YHcla B Kypce anreOpbl. UToObl ydaiuecs
MOTJIM 3(G(HEKTUBHO UCTIOIB30BaTh 3TOT CIOCO0 B AaJIbHEUIIIEM, TI0JIE3HO MTPOBECTH
MpaKkTUYECKyl0 paboTy «M3mepeHue IIUHBI OpeaMeTay. DTambl 3TOW padOThI
COCTOSIT B CHEAYIOIIEM:

1) VYuammmcs maeTcs 3aJaHHe HM3MEPUTH JUIMHY HEKOTOPOTo IMpeaMeTra
C 33JJaHHOU eANHUIIEH n3MepeHust — MeTp. B kauecTBe nmpeamera MOKHO BbIOpATh,
HaIpuMep, CTOJ, KHWKHYIO MOJIKY U T. II.

2) B xome wm3MepeHMU y ydYamuxcs IOJIy4aeTcsl OCTaTOK, B KOTOPOM
NPUHATAs €AUHUIA U3MEPEHUS HE YKIIbIBAETCS MOJTHOCTHIO.

3) Jns wu3MepeHus OCTaTka JaHHYK CIUHHIYY HW3MEPECHHUS JICIST
Ha HECKOJIBKO PAaBHBIX JOJEM M OJHY M3 HUX MPUHHUMAIOT 32 HOBYIO €IUHUILY
U3MEPEHUS.

4) Ecmu HeoOXOIUMO, TOBTOPSIFOT 3TOT MPOLECC, OTKIAAbIBasS HOBYIO
€AUHUIY U3MEPEHUS HA OCTATKE.

B kauecTBe pe3ynbTara MPOBEICHHBIX W3MEPEHUHN Yydalluecs IMOJy4aroT
JTpOOHOE YUCIIO.

[lenecooOpa3Ho MCHOIB30BAaHUE OTpE3Ka, pPa3/AeICHHOIO Ha PaBHBIC YacTH,
B KauecTBe MpocTeie Moaenu apobu. OT 3TOM MOJEIN MO3KEe MOXKHO Oyner

NeperTH K N300paKeHUI0 1po0el TOUKaMU KOOPAMHATHON NPSIMOM.

3aganue.

Kakyto gacte orpe3ka OM cocrtasiusier otpe3ok OA? Otpesok OB? Otpes3ok

oc?
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Y4eHuk ompenenser, 4yro 3a €OUHUIlY OPHUHAT OTpe3oK OM, KOTOpHIi
noneneH Ha 11 ygacteil, 3HauuT, 3HaMeHareneM pobu Oynaer uucno 11. Haxonur,
4T0 OTpe30K U4 COCTaBIAET IBE YAaCTU — JIBa OAMHHAALATHIX 0Tpe3ka OM, 0Tpe30K
OB — 4eTbIpe 4acTy, T. €. YEeThIPE OAUHHAAUATBIX, 0Tpe30K OC — ceMb 4acTew, T. €.

CeMb OJIMHHA/LATHIX, U 3aMKCHIBACT MOTYUUBIIHNECS TPOOH, GUKCUPYS YUCIUTEND

o 2 4 7
KaXJ10H I[pO6I/IZ - —. Takum O6p&30M, OH pa60TaeT CO CJIOBOM — HA3BaHUCM

11711711
Ipo0H, C MOJIETBIO — 00pa3oM Apodu, ¢ U300paKEHUEM — 3aIMHUChI0 TPOOH.
[lone3Ho M3MEHHUTHh YHUCIO YacTel, Ha KOTOpbIE TMOJEIEH OTPE30K, U
MPEJIOKUTh BBITIOJHUTE 3aJaHue elle pa3, obOpamias BHUMaHUE Ha TO, 4YTO

HN3MCHUIIOCH, 4 UYTO OCTAJIOCh HCU3MCHHBIM.

Puc. 11

MOXHO MPEITIOKUTh YUAITUMCSI CaMOCTOSITEIbHO OTMETUTh TOUYKY, HAa3BaTh
¥ 3aIIUCaTh COOTBETCTBYIOIIYIO JPOOb.

Jlanee BaXHO TPEUIOKUTH YYalIUMCSl TPOJeNaTh «OOpaTHBIA IMyThY:
HAYEPTUTh OTPE30K, KOTOPHIM COOTBETCTBOBAJI Obl HA3BaHHOM yuuTeNIeM ApoOu, U
3ammcarh 3Ty APOOb.

He cnenyer 3a0biBaTh M 0 BenuuuHax. [Ipu 3TOM mosie3HO 0Opa3oBBIBATH
JpoOu HE TOJIBKO OT BEJIMYUH JUIMHBI, HO M OT BEJIMYMH Macchl (0JIHAa BTOpasi, OJIHA
JecsarTasi, TpU 4eTBEPTH, JIBE MATHIX KUJIOrpaMma), BpeMeHU (0JHa BTOpasi, OJHA
JecsTasi, TP Y€TBEPTH, JIBE MATHIX Yaca), CTOMMOCTH (OJIHa JecsATasi, MATh COTHIX
pyOIs).

Takum oOpa3om, MOCTENEHHO OT JACJCHUS MPEAMETOB HAa PaBHbIC YaCTU U
JI0JIEl B HaYaJbHOM WIKOJE uepe3 ACJCHUE OTPE3KOB M BEIWYUH Yydalluecs
MOCTETICHHO TOJIXOMAT K MOHMMAHHUIO ApOOM Kak uduciia. BakHO MOMHUTH, UTO
MHOTUM y4alIuMcsl TpeOyeTcsi BpeMsl, YTOObI 0CO3HATh MOSIBICHUE HOBOTO JIJISI HUX

BUJIa YUCCII U IIPUBBIKHYTH K HOBOM — <(HBYX3T3)KHOﬁ)> — 3aIIMCH.
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2.3.3. U300paxenne Apodeii ToUKaMu HA KOOPAMHATHOM NMPAMOii

OpnHuM U3 Ba)XKHBIX MOMEHTOB Ha ITyTH OCBOEHUS IATUKIACCHUKAMU ITOHATHUS
«Ipobm» sBIsIeTCd H300pakeHHe ApoOel TOYKaMHh Ha KOOPAWHATHOW MPSMOi
(sryae). K mMomeHTy Hauyana W3y4deHUs JAHHOM TEMBbl YYallUecs YK€ YMEIOT
n300paxkaTh HaTypaJIbHbIE YMCIIa TOYKAMHU HAa KOOPAWHATHOU MPSMOM, TI03TOMY 3TO
HE JIOJKHO BBI3BIBATh Y HUX OCOOBIX 3aTPYAHEHUH.

Jlis  yCHemHoro OBNaJACHHUS TPUEMOM H300pakeHUsT ApoOU TOUKOU
Ha KOOPJIMHATHON MPSMOW TMOJE3HO BBIIOJHUTh C YYallUMHCS  3aJaHus
Ha HAaXOXKJIEHUE KOOPJAMHAT TOYEK C HATypaJbHbIMHU 3HAaYEHUSIMU B CIIydasxX, KOrJaa

CIMHUYHBIN OTPE30K HA KOOPJAMHATHOM MPsIMOU HE yKa3aH. Hanpumep:

3amanue.

Hatimute xoopaunater Touek A, B, C Ha pucysnke.
‘ B C

—t—— —————+>
0 32

Pewenue. Otpe3ok ot uncna 0 1o uncna 32 paszesieH Ha 8 paBHBIX 4acCTew,
3HAYUT, OJMH TAaKOHW OTPE30K COCTABISET OJHY BOCBMYIO YacTh BCETO OTpPE3Ka,
3HAUUT, OJHOMY JCJICHUIO COOTBETCTBYeT uucio 32:8=4, aBym — uucio 8
(Touka A), Tpem — 12, uetbipem — 16 (Touka B), sty — 20, mectu — 24, cemu — 28
(rouka C). CiienoBarenbHO, TOUKH UMetoT koopauHathl: A(8), B(16), C(28).

Cnoco6 m3o0paxkeHus IpoOU TOYKOM Ha KOOPAMHATHOW MPAMOU CIETyeT
paccMaTpuBaTh Ha TMpUMEpe KOHKpeTHoM apobu. Ero obocHoBanue (opmupyer
MOHATHE JIPOOHW: 3HAMEHATEh IMOKAa3bIBACT, HA CKOJBKO PaBHBIX YACTEH HYKHO
pa3enuTh CAMHUYHBINA OTPE30K, a YHCITUTENh — CKOJIBKO TaKUX YacTeH HA/IO B3STh.
Heobxoaumo Ha pa3HBIX MpuUMepax MoKa3aTh, YTO BHIOOP €AMHUYHOTO OTpE3Ka
3aBUCUT OT 3HAMEHATENIel NaHHBIX APOOeH, Hampumep pa3odpaTh ClemyroIee

3ajaHuE:

3axanmue.

Alw
ool &)
oo} IEN

1
OTMeThTE Ha KOOPpANHATHOU IIPAMOHM TOYKH!: E )
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B sTom ciiydae eqMHMYHBIN OTpE30K yaoOHEe MPUHSITH PAaBHBIM 8 KIIETKaM

Wi 8 cM, 4nciio 8 — HanboJblee 0011ee KpaTHOE 3HaAMEHATENEH.

2.3.4. Knaccudukauus Apoodei

Knaccudukanus apobeit, nzydaeMbIx B Kypce MaTeMaTHKH 5-TO Kjacca,
MpeJCTaBlieHa CIeAyIOMMMH THIIAMU: TpaBWIbHAsS W HENpaBWIbHAs JpoOOH,
CMEIIIaHHAas Ipo0b, UTO MO3BOJISIET 00OOIIUTh U CUCTEMATU3UPOBATH MOJYYCHHBIC
3HaHUSA O ApoOsx. Ho mx u3yueHHe MOXKET OCYIIECTBIATHCS HE B OJIHOM TeMe
10 IPUYHMHE TOTO, YTO CMBICJ 3alMCH CMEIIaHHON ApoOu 0OBICHSIETCS KaK CyMMa
1enoi yactu u 1pooHoit yactu. CieoBaTesibHO, 3TO MOHATHE MOYKHO BBECTH MTOCTIE
M3y4YeHHMS MpaBuia CI0oKEHUs ApoOei. B Hayane TeMbl M Tak 0Ye€Hb MHOTO HOBBIX
TSl yYaIuXcsi TOHSTHM.

PaccMmoTtpum 310 Ha IpUMeEpe CAEAYIONIEN 3a1a4Hu:

3ananue.

8 s10JI0K Ha/I0 pa3JeauTh MOPOBHY MEXIY Tpemsi OpaThsiMu. CKOIBKO 070K
JIOCTAHETCSI KaXoMy Opaty?

Pewenue. Paznenuts s0J10ku MeXAYy TpeMsi OpaThbsIMU MOKHO, HampuUMeED,

TaK: pa3pe3aTh Kaxjoe si0JJOKO Ha TPU PaBHbBIC YACTH U OT KaXJOTo si0J0Ka 1aTh
OpaThaM MO OJHOM TaKOM YacTH. Torjaa KaskKapli MOTYyYuT — S0JI0KA.

Mo’KHO MOCTYNUTh MHAYE: AaTh KaXJA0My OpaTy 1o 2 1elbIX s0J0Ka U elle
1o 3 OT KaXJOro M3 ocTaBmIMXCA A0J0K. Torna Kaxaomy JOCTAHETCS 2+§

s0JI0Ka.
JUIss  Takoro «KOMOWHHPOBAHHOTO» YHCJA, KOTOPOE CKJIaJbIBACTCS

W3 HaTypaJIbHOTO YHCJIa U MPABUWIHHOW JAPOOH, €CTh CIelUaIbHOe 0003HAYCHHE!

2 2
25. Uucna 2 u 3 IPOCTO 3aIUCHIBAIOT PSIOM 0€3 3HaKa «IUIHoC». Takyro 3amuch
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Ha3bIBAIOT CMEIIAHHOM IpoOkI0. [Ipn 3TOM HaTypanbHOE YKCII0 2 Ha3bIBAIOT LIEJION
y 2 y
YacThIO CMEIIAHHOHN Apo0H, a IPAaBUIIbHYIO IpO0b 3" ee IpoOHON YacTbIO.

C BBeJieHHEM TMOHSTHS HENPABWIHHOW JIPOOM y ydalllUXcs MEHSETCS YKe,
BO3MOYKHO, CJIOKUBIIIUNACS CTEPEOTHII, UTO IPOOh MEHBIIIE 1IeTI0T0. B 3TOM *%e cBsI3n
MOJIC3HO OOCYJIUTh C MATUKIACCHUKAMHU, TJI€ TI0 OTHOIIEHHUIO K 1 Ha KOOpJIMHATHOU

IpSIMOM PAcIoNaraloTcs MPaBUIbHBIE POOH, a TJIEe — HEMPABHIBLHBIE JPOOH.

[IpaBuibHas qpoOb HenpaBuibHas 1poOb

W n K
8
e

Puc. 12

|

0

Onlk

Bce >tn nmousTHs AJI1 IIATUKIIACCHUKOB ABJIAIOTCA HOBBIMH, IIO3TOMY IIPpH
opraHu3anuun 06p330BaTeJII>HOFO ImpounccCa HYXKHO HCIIOJb30BATb OoJIBIIIOE

KOJIMYCCTBO ANAAKTUYICCKOIO MaTrcpuasia.

2.3.5. OcHoBHOE cBOIicTBO Apodu. CokpaiieHnue aApoodeid.

IIpuBenenue 1podU K HOBOMY 3HAMEHATEJIIO

M3yyeHne 0CHOBHOTO CBOMCTBA APOOM IpEAIosaracT OpraHu3auio padoThI
C TEOMETPUICCKUMHU MOJICIISIMH H/HITH pealbHbIMH 00bekTaMu. [Tocie mpoBeaeHus
TaKOW pabOTHI yUallIHecs JOJIKHBI CAaMOCTOSTEIBLHO CACIATh BEIBOJ O TOM, YTO OJHO
U TO K€ YKMCIIO MOXKHO BBIPA3UTh Pa3HBIMHU JPOOSIMH C COOTBETCTBEHHO Pa3HBIMU
YHCIUTCIIIMA M 3HAMEHATeIsIMU. BakHO, 4TOOBI y ydamuxcs cGpOpMHUPOBAIOCH
MMOHMMAaHUE TOT0, YTO C IIOMOIIBIO OCHOBHOI'O CBOMCTBa ApoOM JIpoOb MOYKHO
3aMEHUTh Ha PaBHYIO € JpoOb CO 3HAMEHATeJIeM, KPAaTHBIM €€ 3HaMEHATelIIo.
YpakHeHUs JOJKHBI COIEPKATh JIBE B3aMMHO OOpaTHBIC ONepaIiiu, CJICIyIOIINe
U3 OCHOBHOT'O CBOWCTBa JIPOOU: NMPUBEACHHWE JPOOM K HOBOMY 3HAMCHATEIIO U
cokpareHre JpoOu. IloaydeHHBIE NMPH 3TOM yMEHHs OyayT pPa3BUBATHCSA IPH

U3YYEHUHU anredpandeckux Ipooe.
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Onepauuu, cnegyowme

M3 OCHOBHOFO CBOMCTBA Ap06M

MpusegeHue apobu CoKpauieHue

K HOBOMY 3HaMeHaTeNto apobun

Puc. 13

Marematnueckuii annapar, COPMHUPOBAHHBIN y ydalIUXCsl K HACTOSIIEMY
MOMEHTY, TTO3BOJIICT MPUMEHSATH JIBa CIIOCO0a COKpAILICHUS APOOH:
1) mocnemoBarenbHOE ACIICHHUE YHCIAMTENS M 3HAMEHATeIs ApoOM Ha HX
00IIHe ACTUTEIIN:
36:2 18:3 E
66:2 33:3 11°

2) pasloKEeHHE YUCIIMTEIS W 3HAMCHATEsS Ha MHOXKUTCIHM M COKDAIICHHE
JIpoOu Ha O0IMe JETUTENH:

36:2_ 2-2-5 3_6
66:2 2 -3-11 11

[TpumMbl HaXOXAeHUS OOIIEr0 3HaMEHAaTEIs IBYX IPoOeit Tydliie pacCMOTPETh
Ha KOHKPETHBIX MTpUMEpPax 1 pazoOpaTh TpU Clyyas:
1) 3HamMeHaTeNb OJHOW APOOM SBJSCTCS JCIHMTEICM 3HAMCHATENS JPYrou
Apoowu;
2) 3HAMEHATEIN IBYX ApoOei B3aUMHO MPOCThIC YHCIIA;
3) 3HaMeHATeNM JIBYX NpOoOCH HE SBISIFOTCS JACTUTEISAMH JAPYr Jpyra u
HE SIBIISIIOTCS B3AUMHO ITPOCTBIMMU.
HyXHO y4uTBIBaTh, YTO IMJAKTUYECKUM MATEpUA JOJDKEH COIEpXkKaThb
3aJlaHusl, B KOTOPBIX 3HAUYEHMs] 3HAMEHATENsl HE SIBJISIOTCS OOJBUIMMHU, TO €CTh
He TpeOyIOT TPOMO3IKMX BbIYKclieHuid. Hampumep:
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1) 3HaMeHaTes b OJHOM
JIpoOu SIBISIETCA
5 3
JeUTeNIeM [TpuBenute npodm 7 U 12 K 00111eMy 3HAMEHATEIO.

3HaMEHAaTeJNs IPyroi

Ipoowu.
2) 3HaMeHaTeNu IByX
. 1 2
Ipobeit B3auMHO [IpuBenute npodu 1 u 3 K 001I1eMy 3HaAMEHATEIIO.
MIPOCTHIE YHCIIA.
3) 3HameHaTeNu IBYyX
npoOeil He SIBIISIOTCS
3 5
TETUTEISIMH JIPYT [TpuBenuTe npodH 5 U 1 K 00111eMy 3HAMEHATEIO.

Apyra v HC SABJIAIOTCA

B3aMMHO IMPOCTBIMMU.

Bonee «rpomo3akue» cirydan MOTyT ObITh pACCMOTPEHBI B KYpCe MaTEMAaTUKU
6-ro KIacca.

B pe3ynbraTe uzyueHus NepBbIX JIBYX CIy4aeB ydalluecs JOJDKHBI TPUNTH
K BBIBOJIaM O TOM, YTO JPOOU MOKHO MPUBECTH K JTIOOOMY 00111eMy 3HAMEHATEIIO U
B KadyecTBe OOIIEro 3HaMEHaTeNs BCErjJa MOXKHO B3SIThb IPOU3BEACHUE
3HaMEHAaTeJIel TaHHBIX APOoOeH.

Tperuit cirydait mokasbIBaeT, 4TO, YTOOBI BBIUMCICHUS OBUTH IPOIIE, HAJIO0
nocTaparbcsl Mo00paTh HAMMEHBIIMK OONIMil 3HaMeHaTenb. Mcnonas3ys TpeTuit
CIIydail, IpUXOAUM K aJITOPUTMY HAXOXKIACHUS HAMMEHBIIIETO O0IIero 3HaMeHaTeJs:

1) mpoBepsieM, ACTUTCS JIM OOJNBIINIA 3HAMEHATEIh Ha MCHBIIIUH;

2) ecliv ICITUTCS, TO OH U SIBJISICTCS OOLIUM 3HAMEHATEJIEM;

3) eciu He geauTes, To OyIeM MOCeI0BaTeIbHO NepeOrpaTh YnCIIa, KpaTHBIC
0oJIbIIIEMY 3HAMEHATEJIO, ¥ IPOBEPATH, NEISATCS JIM OHU HA MEHBIITUN 3HAMEHATEITb.

['maBHOE, YTO MOMKHBI MOHUMATh MSATUKIACCHUKH, — 3TO YTO €CTh OOUIUM
Croco0, a eCTh YacTHhIE MPUEMBI, KOTOPhIE TAKXKe IMOJE3HO 3HATh, TaK KaK WX

HCIIOJB30BaAHUEC ITIOMOIa€T HaM B OTACJIIbHLBIX ClIy4dasX.
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2.3.6. CpaBHeHue qpooeii

[Tpu u3yuenun cpaBHEHUS OpoOEH TakkKe MOJE3HO PACCMOTPETh Pa3TUYHbIC
CiIy4au, UJisl OT YaCTHBIX CIIy4aeB K 001eMy crioco0y:
1) CpaBHeHue apobeii ¢ paBHBIMU 3HAMCHATEIISIMHU.

2) CpaBHeHue Ipo0eli ¢ paBHBIMH YUCITHTEIISIMHU.

3) CpaBHeHuUE ApoOEi ¢ pa3HBIMHU 3HAMEHATEISIMU U YHCITUTEIISIMH.

CPABHEHWE OPOBEW

C pasHbIMKU
3HaMeHaTenaAMm u
ynucauTenaImm

C paBHbIMM

C paBHbIMM

3HamMmeHaTenamum yucantTenamm

(.‘DyTﬁoanaﬂ KomaHaa Poccua 3aHuMmaert 1/8 BCel ypOK aAnnTca 2/3 Yy, a
«BbiMnen»  BbMrpana  — Cywu 3emMHoro wapa, a nepemeHa — 1/4 u. CpasHuTe
. 38 AnTapktnaa — 1/10. Poccua MPOAO/IKUTENLHOCTE  YPOKa
MaTyei TypHMpa, a KOMaH4a
. 17 N UM AHTapKTMAa 3aHMMaeT " NPOAOMNKNUTENBHOCTb
«Cmenbit» = —= maTyei GOMblYID  YacTb  CylM nepemeHbi.
TYPHUPa. Kakaa 13 KomaHg, 3eMHOro |_|_|apa?
BbIMIPasa MeHblle MaTyen
B TYpHUpe?
Puc. 14

[IpueMbl cpaBHEHUs ApOOE € paBHBIMA 3HAMEHATENSIMU U C PABHBIMU
YUCIUTEISAMU  MOXHO IPOWJUIIOCTPUPOBATH  y4allUMCs Ha IPAKTUYECKUX
npuMmepax. A cpaBHEHHE JIpoOel ¢ pa3HbIMU 3HAMEHATESIMU IPEeayCMaTpUBAET
MPOBEICHUE TEOPETUUYECKUX OOOCHOBAHUM, HCIONB3YIOMIMX JOMOJHUTEIHHO
IPUMEHEHHE aJIrOPUTMOB COKpalleHHs ApoOel U mpuBeneHus Apodeit k odiiemy
YUCIUTEIO WK K 0011IeMy 3HaMEHATEelI0.

B pesynbTare n3yueHus Bcex ciydyaeB CpaBHEHUS JpoOeit HeoOX0aMMO CHOBa
aKIEHTUPOBATh BHUMAHUE YYalllUXCS HAa TOM, YTO €CTh OOUIMM, YHHUBEPCAJIbHBIN
croco0 — MpuBeJeHue K oOleMy 3HaAMEHATENI0, a €CTh PalMOHAIbHbIE TPUEMbI

AJI1 YaCTHBIX CJIYYAacCB. B MOCJICAHCM CJIydac BAKCH aHAJIM3 THUIIA CPAaBHHUBACMbIX
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npoOel, 4ToObl BHIOpATh BEPHBIN NpPHEM JIJIsi CpaBHEHUs ApoOed B KOHKPETHOM

ciydae.
3ananue.
4 4
CpaBHuTe — H 3

Yuusepcanvuwiii cnocod

4 36, 4 4 W3 nByx npobeit ¢ oqMHAKOBBIMHU

Payuonanvuwiii npuem

9 99 YHCIIUTEIISIMU MEHBIIIE Ta, Y KOTOPOH
36 4 4 < 4 3HaMeHaTes b OOJIbIIIE:
9 9 19 11 > 9, cnenoBaTeIbHO,
4 4
—_ < — .
11 9

B nocnegnem ciydae BaK€H aHaJIM3 THIA CPABHUBAEMBIX JPOOEH, YTOOBI

BBIOpATh BEPHBIN MpUEM JIJIsl CpaBHEHUS APOoOei B KOHKPETHOM cliydae.

[IpuBeneM npumep, MpU BBHIIOJHEHUHM KOTOPOTO IMOJIE3HO HCIOIb30BAThH

pa3JIMYHbIE ITIPUEMBI CPDABHEHUSI.

3aganmue.

4 9 1 51
Pacnonoxure yucna —, —, —, —, — B OPSAKE BO3pacTaHUs.
9 4 12 8 9

[lepBoe, 4TO HAAO MOAMETUTH, YTO CpPEOU MAHHBIX YHUCEN €CTh 4YHCIa
C paBHBIMU uuciuTensiMu — 1/12 u 1/9 u paBHbIMH 3HameHaTensiMu — 1/9 u 4/9.
[Tocne BblAeneHUss U CpaBHEHUs JpoOeil ¢ paBHBIMU UUCIUTEISIMU, PaBHBIMU
3HaAMEHATEJISIMU U pPaclio3HaBaHUS HETIPABWIHHOM ApoOu 9/4 ocTaeTcs b «HAUTH
MECTO» B 3TOM psiny apoou 5/8. Ho 1 31ech MOMOTYT 3TH K€ CITOCOOBI:
5/8 > 4/8 > 4/9.

Nrak, momaroBo aaropuT™ BBITISIUT CIASAYIOIIUM 00pa3oMm:

1 1
1. CpaBHUTB ApOOU C paBHBIMU YUCITUTEISIMA — U 9
4 1
2. CpaBHHTH IpoOU C PaBHBIMH 3HAMEHATEIISIMHU 3 u 9
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9
3. Pacnio3naTh HenpaBUWIbHYIO APOODH rk

4. OnpeaenuTb MECTO Apodu —: <

oo
(o N
A
oo N
e )N &)

1 4 1 5 1
WA CPABHUTH C —, €CJIM 3aMETHUTh, UTO — < —,a — > —.
2 9 2 8 2

pra)KHeHI/IH 110 I[&HHOﬁ TCMC IIO3BOJIAOT YUHUTCIIIO AKIOCHTHPOBATH
BHUMAHHC YYalllUXCA Ha MATCMATHYCCKHUX 3aJavdadX, HMCIOIIMUX MHOXCCTBO

pemenunid. Hanmpumep:

3aganmue.

Haitnute kakoe-1u00 4uciio, pacrnoyio)KEHHOE MEXKy YUCIaMu:

®IlF
~
Ol

JUis yCHEIHOTro pemeHus TakuX 3a4ad oOT ydalluxcs Tpedyercs
CO00OpPA3UTENBHOCTh, BOOOPAKEHHUE, YMEHUE pacCyKJaTh, JelaThb NPOCTEUIINE
yMo3akitoueHus. [1o3ToMy OHM MOJE3HBI U BCEX y4YalUXCs, HO Ype3BbIYAHO
BaXHBl JUISI YCHEHIHBIX YYalllUXCs, MMEIOIIMX MOBBILICHHBIH  YpOBEHb

MaTEeMaTHUYECKOM IIOATOTOBKHM.

Eciu uymcna pacnonoxkeHbl «0nm3ko napyr K apyry»,  Cnoco6 1

NPUIETCS pAaccMaTpuBaTh MX 4YEpe3 «yBeauuumTenbHoe 1 8
CTEKJIO»: YBEJIIMYUM 3HAMEHATelIbh W MpHUBEAeM 00e npobdu 9 72°
0 2 0 8 0 =2
K 00II[eMy 3HaMEHATEII 72, IOJIyYUM APOOU — U — . P
memy y4uM Ip 72 1 79 8 72
W cHoBa yBenW4uM 3HAMEHATENb, YMHOXKMB M uuciurens, 1 8.2 16 |
16 18 9 72.2 144°
¥ 3HAMCHATENb Ha 2, TIOJIy9UM —— W —— ; BOT U TIOSIBHJICS
144 144 1 92 18
«IIPOMEKYTOK», B KOTOPOM MOXHO «PaccMOTpeTb» apodop 8 12:2 144°
17 | 16 < 17 < 18 |
144 144 144 144

Ho ectp u npyroii nyts, OH KOpoye.
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VY naHHBIX apoOei oOuui yucaurtenb — 1; MoxkHo npuBectd  Crnocob 2

2 1 2
WX K HOBOMYy oOmeMy umciurento — 2. Yumcemo — —=—
17 8 16
PacroIOKCHO MEKIY HUMH. 1 2
9 18

2 2 2

18 17 16

2.3.7. JleiicTBHUs ¢ APOOSIMH

Choocenue u epluumanue opooeii

N3ydenue cioeHusi U BIYUTAHUS OOBIKHOBEHHBIX JIpoOeil 1esnecooopa3zHo
OCYILECTBIISATH IO CXEME, AaHATOTMYHOU TOM, IO KOTOPOM IIJIO U3y4EHUE CPAaBHEHUS
npo0eil. 311ech MOKHO BBIICIIUTH U PACCMOTPETH TAKHUE KE CIIydau:

1) CroxeHue U BIYHTaHUE qpoOei C paBHBIMU 3HAMCHATEIISIMU.

2) CroxeHue U BBIYUTAHUE IPOOEH C pa3HBIMHU 3HAMECHATEIISIMH.

3) OcHOBHbIE CBOWCTBA UM 3aKOHBI CJI0KCHUSI U BBIYUTAHHUSI.

4) CrnoxeHue W BEIYMTAHHE CMEIIaHHBIX JpoOei.

MoTuBanueir u3ydeHus: ACHUCTBUN HaJ OOBIKHOBEHHBIMH JPOOSIMH MOTYT

CIIY’KMTh IIPOCThIE 337a4t C CIOKeTHbIMU (abynamu. Hanpumep:

3ananue.
Ha tpenupoBke mno TeHHHUCY 15 y Jluma nu MakcuM pa3sMUHAINCH, a

8

OCTaBIIIUECS 15 Y BPEMEHU TPEHUPOBKH BBITIOIHSUIA OTPAOOTKY TEXHUKH YJIAPOB.

CxonbKO BpEMEHH JUTHIIACH TPEHUPOBKA J{nMbl 1 Makcuma? Beipasure oTBeT

CHavaJia B Yacax, a 3aTCM B MUHYTax.

Teopernueckuii MaTepuas 3TOU TEMbI yUalIMECs BOCIPUHUMAIOT JOCTATOYHO
JIErKO, HO MPU 3TOM PEKOMEHIYETCsl MCIIOJIb30BaTh HAIIIAJHBIE MaTEepHUAJIbL:

PUCYHKH, MoJienu, Habop «Jlomu u 1poOw», 4epTekKu, CXEMBI.
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IIpu pabote ¢ ynpaxHeHUsIMH 10 TeMe «CioKeHue U BbIYUTaHHE ApoOei
C pa3HbIMH 3HAMEHATEISIMU» TAKXKE CIIEYET paclpeaessiTh UX Ha TPYIIIbL:

* HauOONBIIMKA 3HAMEHATENlb OJHOM W3 APOOel SBISETCS HaWMEHBIINM
oOIIIMM 3HaMEHATEJIEM JBYX JIPOOCH;

* 3HaMEHaTeNH JpoOei ABIAIOTCA B3aUMHO IPOCTHIMU YK CIIAMU;

* PE3yJbTAaTOM CJIOXEHHS WM BBIUUTAHUS SIBIIETCA COKpaTUMas Jpo0b.

CaMbIM CII0KHBIM 3TaIlOM U3y4YeHUs aBisieTcs 3Tan «CI0KeHNnEe U BBIYUTaHUE
CMEILIaHHBIX Apo0eii», TaK KaK OH COJIEPKUT O0JIbllIee KOJIMYECTBO TPy 3a/1aHUH.

[Ipu cnoxenunu:

* cJaraemble — HaTypaJbHOE YUCIO U NIpaBUiIbHAS APOOb;

* cJaraemble — HaTypaJbHOE YMCIIO U CMENIaHHas Apo0b;

* cjaraemble — CMEIIaHHAasl Ipo0b U MpaBUJIbHAS APOOb;

* pEe3yNbTaT CI0KEHUS — HEMIPaBUJIbHAs JPOOb;

* 00a ciaraeMbIX — CMEIIaHHbIE IPOOH.

IIpn BeIUMTAHMM:

* BBIYMTAHUE HATYPaJIbHOI'O YKCIIA U3 CMELIAHHOU 1po0u;

* BBIYUTAHUE NPABWIBHON JPOOU U3 HATYPAJTbHOIO YUCIIA;

* BBIYMTAHUE CMEIIAHHOW APOOU U3 HATYypaJbHOTO YHCIIA;

* BBIYUTAHUE NPABWIBHON JpOOH U3 CMEIIAHHOM Ipo0u;

* BbIUUTAHUE JIBYX CMEIIAHHBIX IpoOei.

[ToaTOMY AaHHBIE TPYIIBI 3aJaHU HEOOXOAMMO PACIpPENEIUTh MO YpOKaM
Tak, 4yTOObl M3y4YeHHE ObUIO MOCTENEHHBIM, IUIO PACIIUPEHHE OXBAThIBAEMBIX

CIy4acB, JO3UPOBAHHO HapacTaja CJIIOKHOCTb SaHaHHﬁ.

Ymnuoorcenue u oenenue opooei

Cy1miecTByeT MHOXKECTBO TOIXOJ0B K OOBSICHCHHIO YMHOXEHHsS JPOOCH.
Kaxnpiii 13 HUX UMEET CBOM JOCTOMHCTBA. Y YUYHUTEJIsSl BCErJa €CTh BO3MOKHOCTD
MPOJIEMOHCTPUPOBATH yUYaIIUMCSl HECKOJIBKO CIIOCOOOB, Peain30BaTh BHYTPEHHUE

MEXIPEIMETHBIC CBS3U apU(PMETUKA U TEOMETPHUH.
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[lo aHasoruu co CIOXKEHUEM U BBIUUTAHUEM JIpOOEH BBIIEISAIOTCS IPYIIIbI
3aJlaHAll Ha YMHOKEHHE U JEJIeHUE TPOOEH.

OcCOOEHHOCTBIO TMpPU BBINOJHEHUM YMHOXEHUS W JEJIeHUus JpoOeH,
OTJMYAIOIIEH MX OT JACHCTBUN CIOXKEHHSI U BBIUUTAHUS, SBISIETCS BO3MOXKHOCTb
COKpallleHHE Apo0Oei B MPOLECCE MPOMEXKYTOUHBIX BBIYMCIICHH, a HE TOIBKO MOCHE
HOJIyYEHUsl pe3ysibTaTa. ITO MOMEHT, Ha KOTOPBIN IMOJIE3HO 0OpaTUTh BHUMAHUE
MSATUKJIACCHUKOB.

Kak m mnga apyrux apudmeTndeckux IEUCTBHM, OOJbIIOE 3HAYEHUE IS
YMHOKEHUSI IpoOell UMeeT MPUKKJIKA U OLICHKA pe3ysibTaTa BelUMciIeHuil. B qanHoM
Clly4ae He0OXO0AMMO MPOUILTIOCTPUPOBATH YHAIIUMCS HA KOHKPETHBIX PUMEpax, YTo:

* MIPM YMHOXKEHHHM HATypaJbHOTO YHCIa HAa NPABWIbHYIO ApoOb
IIPOU3BEJCHUE MEHBIIE JAHHOIO HATYPAJIIHOIO YUCIIA, HAIIPUMED:

12-§:9=41, 4E<12;
8 2 2 2

* MPU YMHOXXEHUM HATypajJbHOTO 4YHCIAa Ha HENpPaBWIbHYIO ApoOb

POU3BEEHUE OOJIBIIIE TaHHOTO HATYPAJTbHOTO YHCIIa, HAIPUMED:

12%:32’ 32>12.

2.3.8. HaxoxaeHue 4acTH 1eJI0r0 M LeJIOro Mo ero YacTu

OnHa W3 BaXKHEWIIMX II€JeH M3ydyaeMOM TeMbl — OBJIQJICHUE yYalluMMCS
criocobamMu penieHus 3aj1a4 Ha HaXO0XKJIeHUE YacTH LEJIOTO U 1EJI0T0 MO €ro YacTH.
[Ipu pemieHnHM TakWX 3ajad MPUMEHSIOTCS JBa CIoco0a PEIICHHUS: C ITOMOIIBIO
MOHATUSI JPOOU (pa3BEepHYTHIC JEHCTBUS) U C TIOMOIILIO YMHOXKECHUS VI JCICHUS

Ha ApoOb (CBEpHYTHIC ICHCTBHS).

3aganue.

Ha pemonT yuacTka noporu MIMHOM 5 KM OTBeneHO 3 aHA. B mepBblid 1eHb
2
OBIJIO OTPEMOHTUPOBAHO < [VIMHBI TOrO y4acTKa. CKOJIBKO KHJIOMETPOB JOPOTH

OTPEMOHTHPOBAIIHA B IEPBBII AEHB?
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Pewenue:

Cnoco6 1:5:5+2 = 2 (xkm). OtBeT: 2 KM.

Cnocob 2: 5 % = 2 (km). OTBeT: 2 KM.

3aganmue.
o 3
B mniepBbIii 1IeHh OBUIO OTPEMOHTHPOBAHO < JUIMHBI JIOPOTH, YTO COCTAaBHIJIO

6 kM. KakoBa o611as qymmHa g1oporu?
Pewenue:

Cnoco6 1:6:3-5 =10 (xkm). OtBet: 10 k™.
Cnoco6 2: 6:% = 10 (xm). OtBeT: 10 kMm.

BriGbop cmocoba — 3a Y4YEHHMKOM, TIOCKOJBKY 3TO 3aBUCUT OT €ro
WHANBUIYAIILHOTO YpPOBHS C(HOPMHUPOBAHHOCTH TIOHATHSA JpOOM H JIEWCTBUMN
C IpO0sIMH, YUEHHK JIOJKEH «J03PETh)» J10 IOHUMAHUS CMbICJIA IJaHHOTO JIEHCTBUS,
dbopManpHOE 3alIOMHUHAHKE TIpaBHia 0€3 MOHUMAHUS HE JACT MPOJOJKUTEIEHOTO
MOJIOKUTENBHOTO pe3yibTaTa. Bo3aMOXKHO, 3TO nmpou3oiieT yxe B 5-M Kiacce, HO
IpU U3YyUYEHUHU AECATUYHBIX IpoOei, Wi B 6-M Kiacce, B JIIOOOM ciyyae B 5-M
KJIACCE 3TO HE SBIISETCS TUIAHUPYEMBIM PE3yJIbTaTOM.

N 3gecb e CHOBa TIOJIE3HO BEPHYTbCS K HAIVISIIHBIM  MOJETSM,
OOBsICHSIONMM JelcTBUsA. Hamo noOuBaThCs OT MATHKIACCHUKA TMOHHUMAHHS
COBEpIIAEMbIX JEHCTBUI, MX OCMBICIIEHHOCTH, a He O€3yMHOIr0 3ay4HBaHUs
aJITOPUTMOB.

Tema «JlpoOu» BakHa HE TOJBKO cama Mo cebe, HO W KaK OCHOBa IS
IPOAODKEHUS 3HAaKOMCTBA C JIpOOSIMHM — HM3yU€HHUsl AECATUYHBIX apobeil. Eciu
Co3/laHa TMpOYHAas OPUECHTHUPOBOYHAS Oa3a BBHIMOJHEHUS PANIMYHBIX JEUCTBUN
C OOBIKHOBEHHBIMU JIPOOSIMH, TO M W3Y4YEHUE JAECATHUYHBIX IpOOEi HE BHIZOBET

y YYaIIUXCsl CEPhE3HBIX MPOOIIEM.
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IToaBenem urorn

1. ®opmupoBaHue TMOHATHS JpoOM B Kypce S5-To Kiacca BKIIOYAeT
CIICAYIOIINE BaXKHBIE ITAIbl U COCTABJISIOIINE:

* BBEJCHHUE MOHATHS Ipoou;

* u300paxeHue qpobeil ToukaMu Ha KOOPAMHATHOM MPSMOif;

* 3HAKOMCTBO C BUIaMU OOBIKHOBEHHBIX JpOOEi;

* OCBOCHHE OCHOBHOTO CBOMCTBa JpoOHM, NPUMEHEHHE CBOMCTBA IS

COKpaIlleHHs IpoOeii U MpUBeIeHUs IpOOH K HOBOMY 3HaMEHATEITIO;

* cpaBHEHHE Japo0eii;

* JEHCTBHUS C IpOOSMHU;

* HaXOKICHHE YaCTH LIEJIOT0 U LIEJIOTO 110 eT0 YacTH.

Kaxxplii u3 3THX 3TanoB 0a3wpyercs Ha MPEABLIYINNX, Ha KaXKIOM dTare
HEOOXOJMMO JOOMBAThCA OT Y4YAIIMXCS OCO3HAHHOCTH BBIMOJHAEMBIX HUMHU
neiictBuii. Takum  oOpa3oM  ydeHUK OyneT TMOCTENEHHO  IEPEeXOIUTh
OT ONIEPUPOBAHUSl OTJACIBHBIMH TOHSATUSIMH, CBS3aHHBIMH C OOBIKHOBEHHOMH
IpoObl0, K Bce 0oJiee OCO3HAHHOMY W CBOOOJIHOMY OIEPUPOBAHHMIO TMOHSITHEM
JpoOH.

2. Ha xaxmom »srtanme QopmupoBaHUs TMOHATHS JpoOH 1erecooOpa3Ho
oOpamiarbcst K MOJEISIM, OHOM U3 KOTOPBIX SBIISICTCS KOOPAMHATHAS MIPSIMAsL.

3.[lpu wW3yYeHWUW pa3TUYHBIX CHOCOOOB CpaBHEHHSI ¥  BBITIOJHCHUS
apuMETHUECKUX JEHCTBUH HEOOXOJMMO AaKIEHTUPOBAaTh BHUMAHUE YYalUXCs
Ha TOM, YTO €CTh OOIIMIA, YHUBEPCAIILHBIN CIIOCO0, a €CTh PALIMOHATIBLHBIE IPUEMBI
JUTSL YaCTHBIX CITy4aceB.

4. TTone3Ho BCSKUU pa3, TE 3TO BO3MOXKHO M C YYETOM HHIMBHUIYaJTbHBIX
BO3MOXKHOCTEH ydJaluxcs U Kjacca, 00OCHOBBIBATh, JOKA3bIBaTh HMCIIOJIb3yEeMbIC
CBOWCTBA, TIPUYYasl y4alnuxcs K MbICIIH, YTO B MATEMaTHUKE HUYETO HE TPUHUMACTCS
Ha BEpy, a BCE, YTO HCIOIB3YeTCs, 00SA3aTENBHO JOJDKHO OBITh JOKa3aHO. DTO
0COOCHHO BaKHO JJISi PA3BUTHS YYAIIUXCS, CIIOCOOHBIX JOCTHYHL IMOBBIIICHHBIX

YPOBHEN MaTeMaTUYE€CKON IMOATOTOBKHU.
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2.4. Tema «/lecaTuHbIE APOOW»: AKIEHTHI IPH (POPMHUPOBAHUM TIOHATHA U

yYMeHHii OnepupoOBaTh ¢ HUM B 5-M KJjacce

2.4.1. IInanupyemble pe3yJabTaThbl 00yueHus: TeMe «JlecaTHYHbIE TPOOH»

B cootBerctBuu c¢ IlpumepHoii paboueld mporpamMmoil MO MaTeMaTHKe
OCHOBHOTO 0011eT0 06paszoBanus 6azoBoro ypoHs (ITPIT OOO), paspaboranHon
c nenpto BeimoiHeHus Ttpedoanuii GI'OC OO0, B 5-M Kkiacce yBeIMUMBAETCS
KOJIMYECTBO IIOHATHHM, CBS3aHHBIX C YUCIOBOW JuHMEH. Hapsany ¢ takumu
MOHATUSIMU, KaK «HATypajJbHOE YHCIO» U «OOBIKHOBEHHas APOObY» BBOIUTCS
MOHATHE «JecATUYHas JpoOb». TemarmueckmMm 1anupoaruem [IPIT OOO
[0 MaTeMaTHKe Ha HU3yuyeHHE TeMbl «/lecsTuuHbie ApOOM» OTBOAUTCS 38 YacoB.
[InaHupyemble pe3yiabTaTbl OCBOEHUS TEMBbI, IMPEIACTABICHHBIE B MpOrpamme,
BKJIIOYAIOT METANpPEAMETHBIE pe3ysbTaThl, B T. 4. Y Y]l, mpeaMeTHble, KOTOpbIE
OTpPa)KE€HbI B OCHOBHOM COZIep>KaHUU TeMbI (cM. Tabmuity 10) u mocTuxeHue mnenu

dbopmupoBaHus GYHKIIMOHATHFHOW MaTEMaTHIECKON IPAaMOTHOCTH Ha YPOBHE TEMEI.

Tabauya 10
TemaTnyeckoe NIaHUPOBaHue MO TeMe «JlecATHUHBIE APOOH»
OcnosHoe cooepoicanie membl
Hecsatuunble  Jlecarnunas 3anuch apobeid. CpaBHEHHE IECATUYHBIX IpOOEH.
apoou, JleiicTBUsI ¢ necATUYHBIMU ApoOsMu. OKpyTIeHHE NeCATUIHBIX
38 yacoB npoOeit. PereHne TEKCTOBBIX 3ajlady, COJAEPKAIIUX JIPOOH.

OcHOBHBIC 3aJa4u Ha I[pO6I/I

Tema «JlecsaTuunble ApoOW» BKIIOYEHA B KypCc MaTeMaTUKH S5-TO Kjacca

nocie TeM «HatypanbHbie uncia» u «OObIKHOBEHHBIE JPOOUY.

HatypanbHble uncna.

Hencteua O6blKHOBEHHbIe AecATUYHbIE

Apobwu,
38y

C HaTypa/ibHbIMM apoéwn,
yncnamm, 48 y
43 y

Puc. 15
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VY yuammxcsa yxe cOpPMHUPOBAHBI COOTBETCTBYIOIIME IMOHATUS U YMEHUS
BBIMIOJIHEHUSI ~ apu(METUUYECKUX  JCHCTBUM C  HATypajJbHBIMU  YHCIJIaMH,
OOBIKHOBEHHBIMH ¥ CMEIIAHHBIMH JpOOSIMH, HMMEIOTCSI 3HAHUS CBOWCTB
apumernyeckux aeiictsuil. [loaTomy npu uzyueHun Temsl «JlecsTuanbie Ipoom»,
C OJTHOM CTOPOHBI, OCYIIECTBISAETCS (POPMUPOBAHUE TTOHITHUS «ACCITUYHAS APOOHY
U HayuHaetrcs (OPMUPOBAHHE YMEHHUH BBITIONHEHUS NEWCTBUU C JAECITUYHBIMU
Ipo0siMU, a C Apyrod — 00OOIeHNe 3HAHWN W YMEHUU BBIMOJTHEHUS JEHCTBUN
C HaTypaJbHBIMU YHCIIAMU U OOBIKHOBEHHBIMH JPOOSIMH Ha IEHCTBUSI.

YucioBasg JNUHUS — OJHA M3 OCHOBHBIX COJIEPKATEJIBHBIX COCTABJISIOIINX
IIKOJIBHOTO Kypca MaT€MAaTHKU M CBS3aHA CO BCEMU JAPYIMMH COJEPKATEIbHBIMU
auHusIMH. [loaTOMY pe3ynbrarhl u3ydeHus TeMbl «JlecsTHuHbIe 1poOn» SBISIOTCA

OHHOﬁ U3 OCHOB (bYHJ_IaMeHTa I YCIICHIHOTO U3YUYCHHA BCCX TCM.

B3anMmocBA3b YMCNOBOM COAep)KaTEHbHOI‘;l NNHUN

C coaepiKartesibHbIMU IMHUAMMU LLUKOJZIbHOTO KypCa MaTeéMaTUKu

YpaBHeHUA n
HepaBeHCTBa

ToxKaecTBeHHble dyHKUMOHaNbHasA
npeobpasoBaHus IMHKA

Yucnosas
NINHUA,

B TOM 4uncne

LeCATUYHbIE
npobu

Teopwus
BEPOATHOCTEN U
CTATUCTMKA

[eomeTpua

Puc. 16.

Kpome toro, BbICOKUI ypOoBeHb COPMUPOBAHHOCTH YMEHUSI ONEPUPOBATH

HOHSATHEM «JECATUYHAs ApoOb» B 5-M Kjacce SIBISETCS CBO€OOpPa3HbIM MOCTUKOM
K yrIIyOJICHHOMY M3yYeHHIO MaTeMaTHKH, B TOM 4ducie B 7—9-x Kiaccax, a Takxke
OJIHOW M3 CTYIIEHEK JIECTHULIBI YCIIEXA B PEAIbHON KU3HU.

BaxxHo oTmMeTHTh, 4TO B 5-M KJlacce MU3yueHHUE JIECATUUHBIX JPOOEi TOIbKO
HAuYMHAeTCs, 3TO NEPBUYHOE 3HAKOMCTBO, OHO OyJeT MpPOJOJIKEHO B 6-M Kiacce.
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[ToaToMy B NpeAMETHBIX pe3ylbTaTax Ha KOHELl 5-T0 Kiacca HET TpeOOBaHMH,
CBSA3aHHBIX C JCUCTBUSAMHU C JACCATUYHBIMU YHMCIIAMH, C IIPOLICHTAMH. Y Yalluecs
JOJKHBI  TOJNYYUTh  TPEACTaBI€HHE 00  apuPMEeTHUeCKUx  JCHCTBHSIX
C IECSITUYHBIMU JIPOOSIMH, KOTOpBIC, OJIHAKO, HE SIBJISIOTCS 3/1€Ch WTOTOBBIM
pPEe3yJbTaTOM, BBIITIOJHEHUE JACHMCTBHM HA KOHTPOJIb HE BBIHOCUTCH, NIPHU ITOM
MPOCTENIINE CUTYyallU MOTYT BOMTH B IPOMEKYTOUYHBIA KOHTPOJIb.

Takum oOpa3zoM, mpu u3ydeHHH Tembl «JlecsaThuunbie ApoOu» HEOOXOIUMO
OpraHu30BaTh AEATEIBHOCTD IISITUKIACCHUKOB, HAIIPABICHHYIO HA (POPMHUPOBAHUE:

— MOHATHUS «JI€CATUYHAsI APOOb» U BOCIPUATUE ITOTO MOHATHUS KaK (OpMbI
3aIMCHU YUCET,

— YMEHHUSl paclio3HaBaTh MPOSIBICHUSI MOHATHS «JIECATUYHAs JpoOb»
B PEAJIbHBIX )KU3HEHHBIX CUTYyalUX;

— YMEHUS CPaBHUBATh, OKPYTJIATh AECITUUHBIE IpOOH;

— YMEHHS BBINOJHATh apU(PMETUYECKHUE JEHCTBUS C JECATUYHBIMU IPOOSIMH;

— yMEHHsI H300paxkarb JECATUYHBIE IPOOM TOYKAaMH Ha KOOPAMHATHOM
IPSAMOM;

— TOTOBHOCTH pelIaTh pa3jiNyHble MATEMAaTUYECKUE, yUeOHO-TT03HABATEIbHbIE
Y KOHTEKCTHBIE 33]a4H, ONIEPUPYS MOHATUEM «JIECATUUHAS IPOOBY;

— YMEHHUA CO34aBaTh MPOCTEUIINE MATEMAaTUYECKUE MOJEIH, NPUMEHSS
OCBOCHHBI MaTeMaTHYECKUH arlrapaT Mpu U3yYEeHUU TeMbl «JlecsITHIHbIE TPOOm»
JUISl pELLIEHUs TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH
IIOJTyYEHHBIE PE3YIIbTATHI;

— MIOHUMAaHUsSI 3HAYMMOCTH TeMbl «JlecsTuuHble OpoOw» ajs AajbHEHIIero
YCIELIHOI0 U3y4YEeHUS IIKOJIBHOIO Kypca MaTEMaTHUKH.

AHAJIIOTMYHO TIpoLiecCy U3y4yeHus TeMbl «HaTypanbHble ynciay BBIAEIUM TpU
OCHOBHBIX 3Tara U3y4yeHus JECATUUHBIX APOOeil:

1) npuoOpeTeHne MPeMETHBIX 3HAHUN COOTBETCTBYIOIINX TEME;

2) IPUMCHEHUE MPEIMETHBIX 3HAHUH MPH BHITIOJHCHUY 3a/1aHUM;

3) KOHTPOJIb PE3yIHTATOB OOYUCHHUS TEME.

OpueHTHpysICb Ha BBIACICHHBIE JTalbl, BBIIBUM OCHOBHBIE BH/JIbI

JeSITEIbHOCTH yJaruxcs (cM. Tabmumiry 11).
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Tabruya 11

OcHOBHBbIE BU/IbI JIeSITEJIbHOCTH 00y4alOIIMXCs NPU U3Yy4YeHHH TeMbl «JlecaTHYHbBIE TPOOW»

Obo6wennbvlii

8UO0 dessmelbHOCmU

Llenenonaranue

HU3Yy4YCHUS TCMBI

[IpuoGperenue u
(dbopmupoBaHue
I13Y o Teme

u Y /]

Vuebuvie oeticmsus odbyuarowuxcs, xapakmepusyrowue 0CHO8HblE 8UObL 0esmMeTbHOCHU

Ilepsviii yposeHs

Bmopoii yposenv

Tpemuti yposens

[lonq pyKOBOACTBOM YYHUTENsSl AaHAIM3UPYET YPOBHH H3y4eHHs TeMbl «JlecsaTuuHble JpoOm»,

COIIOCTABJIACT UX C JIMYHOCTHBIMU LCIISIMU M3YUYCHUA MATCMATUKKU U CTABUT MHAWBUAYAJIbHYIO ILCJIb

HN3YyUCHUS TCMbI UCPC3 YPOBCHL €C U3YUCHUA

Hurare YU 0 necaTuuHbIX
Jpo0siX, CpPAaBHUBATH €€

¢ uH(dopMalKeit TOTOBBIX
UH(OPMAIMOHHBIX CXEM H
Ta0JIuII.

CpaBHUBATH NPEICTaBICHHBIE
Ha0OpBI IECATUYHBIX JpOoOEH,
00CyXIaTh MPEJI0KEHHbBIC
BapUAHTHI X
YIOPSII0YMBAHUS.

CpaBHI/IBaTb BBIITOJIHCHHBIC

AnanmuzupoBatb YU

0 JECATUYHBIX APOOSX;
BBISIBJIATH MTOHSITUS, CBA3aHHBIE
C IECATUYHBIMU JAPOOSMHU.
CocraBnsaTh HH(pOpPMALTMOHHBIE
CXEMBI.

BbISBIATH CXO/CTBA U pa3Inyus
MPABUJI BBITIOJIHEHUS JEUCTBUM
C IECATUYHBIMU JIPOOSMHU,
HATypaJbHBIMU YHCIIAMH,

OOBIKHOBEHHBIMH U

AHanM3upoBaTh U CPAaBHUBATH
YU o necaTudHbIX ApoOsSX

U3 pa3HbIX UCTOYHUKOB,
06o06mars YU u cocTaBiIsTh
WHTEJJICKTYaJbHbIC KapThl.
BoBIsSBIISATE B3aMIMOCBSI3b MEKTY
CBOMCTBAMHU apu(PMETUUECKUX
JICUCTBU.

BriaBnaTe cBoiicTBa
JNECATUYHBIX ApOoOeH, omupasich

Ha YMCJIOBBIC SKCIICPUMCHTHI.
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Ob06wennvlil
8UO0 dessmellbHOCmU

[Ipumenenue [13Y

o teme u 1Y ]

Vuebuwie oeticmsus obyuarowuxcs, xapakmepusyrowue 0CHO8Hble 8UObL 0esmMeTbHOCHU

Ilepsviu yposenw
apupMeTHYecKue AeiCcTBUs
C ICCATUYHBIMU JPOOSAMH U
BBISIBJISITH BO3MOKHOCTb
BBITIOJTHEHUS aHAJIOTUYHBIX

NEeUCTBUN

3naem:

— MIOHATHE «IECATHIHASL
JpOObY;

— TIpaBUJIA BBITTOTHEHUS
apu(METHICCKUX JeHCTBUI
C IECSITHYHBIMU APOOSIMHU,
— IIPaBUJIO OKPYTJICHUS
JECATUIHBIX TPOOCH.
Ymeem:

— pacro3HaBaTh, YUTATh U

3aIIUChIBaTh JCCATHUYHBIC

Bmopoii yposenw
CMEIIaHHBIMH JIPOOSMH.
AHanmM3upoBaTh YUCIA,
3alMCaHHbIE B pa3HbIX popMax,
Y BBISIBIISITH CIIOCOOBI X

YIOPSI0YMBAHUA

3naem:

— TIOHATHSI, CBSI3aHHBIC

C IOHSTHEM «JICCATHUHAS
JpoOb;

— MIpaBHJIA BBITTOJTHEHUS
JNEUCTBUH C JCCATUYHBIMH
IpoOsIMU;

— CBOMCTBa apuU(METUUECKUX
JICUCTBHUM.

Ymeem:

— IEPCXOAUTDH OT 3allMCHU YKClla

Tpemuti ypogens
AHanM3UpoOBaTh CIIOCOOBI
YHOPSIIOYMBAHUS YUCEN,

3alIMCaHHBIX B pa3HOU popme

3Haem.

— CITOCOOBI YIOPSIIOUYMBAHUS
JECATUYHBIX APOOEH;

— TIpaBUJIa MPeoOpa30BaHUs
YHUCJIOBBIX BBIPAXKEHUN,
COJICpIKaIllUX YUCJIA,
3alIMCaHHbBIC B pa3HBIX (popMax.
Ymeem:

— UCCleI0BaTh apudmeTnueckue
JIEUCTBUSA C YMCJIaMH, 3aITiCaH-

HBIMH B pa3HbIX (HOpMax;
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Ob06wennvlil
8UO0 dessmellbHOCmU

Vuebuwie oeticmsus obyuarowuxcs, xapakmepusyrowue 0CHO8Hble 8UObL 0esmMeTbHOCHU

Ilepsviu yposenw
JpoOH, 3aITUCHIBATh
JECATUYHYIO 1pOOb
B BHJI€ OOBIKHOBEHHOMU
po0u;

— BBITOJIHATH
apuMeTHYecKue AeHCTBUS
C ICCTUYHBIMU JPOOSIMU
B CTOJIOMK B MPOCTEHIIINX
CIIy4asix, OKpYIJISTh
JEeCATUYHBIC TpoOH;

— n300paxaThb JECATUIHBIC
JIpoOU TOYKAMU

Ha KOOPAWHATHOU

MPSIMOU C 3aJaHHBIM
yAOOHBIM €TUHUYHBIM

OTPE3KOM.

Bmopoii yposenw

B (popMe necaTUIHOM JIpodu

K popMe OOBIKHOBEHHOU 1

CMeIIIaHHOU Jpo0H;

— BBINOJIHATH apu(hMETUYECKHE

JIEHCTBUS CO CKOOKaMH;
MIPUMEHATH CBOMCTBA
apupMEeTUIECKUX JEeHCTBUI
JUUISL paliMOHaIU3alluN
BBIYMCJICHU; BBIMOIHATH
MPUKUAKY pe3ysibTaTa
BBIYHCIICHUH,

— BBIOMpATh €IMHUYHBIN
OTPE30K ISl U300paKeHUS
JNECATHIHBIX Apo0ei

Ha KOOPJAVHATHOU

MPSMOI;

Tpemuti ypogens
— hopMynHpoBaTh 000OIICHUS
¥ BBIBOJIBI IO PE3yJIbTaTaM
UCCIIEJOBaHMSI, SKCIIEPUMEHTA
B HalpaBJICHUU
TOJITBEPKACHUS HITH
OTIPOBEPKEHUS
CaMOCTOSITENIBHO BBIIBUHYTOU

THUIIOTE3HbI,

— BBIIIOJIHATDE OLICHKY 3HAYCHUM

BBIPAXEHUM, COAEPIKALINX
YHCIia, 3alUCaHHbIC B Pa3HBIX
dbopmax;

— JIOKa3BIBaTh CBOMCTBA
apu(METHICCKHUX JSHCTBUI

C UCMOJIb30BAaHUEM TTOHATHS

«JIecATUYHAS IPOObY.
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Ob06wennvlil
8UO0 dessmellbHOCmU

Vuebuwie oeticmsus obyuarowuxcs, xapakmepusyrowue 0CHO8Hble 8UObL 0esmMeTbHOCHU

Ilepsviu yposenw
Pewenue 3a0au.

— pemars IpoCTENIINe

3aJa41 Ha HaXOXKACHHNC YaCTHU

IIEJIOTO U IIEJIOTO T10 €T0
YaCTH C MCTOJIb30BaHIEM
00pa3IoB (3TAIOHOB)
pElLICHUN aHATIOTUYHBIX
3a/1a4, NpeanucaHui u
00pasIoB BHITIOJTHEHUS
apupMEeTUIECKUX JeHCTBUIN
C IECSITUYHBIMU APOOSIMHU,
NepPeHoCs crnocod pereHus
3aJ1auH;

— BBITIOJHSATH IO 00pasity

KOPPEKTUPOBKY PELICHUS

Bmopoii yposenw
— pacro3HaBaTh UCTUHHBIC U
JI0’KHBIC BBICKA3bIBAHUS
0 JIpO0sX.
Pewienue 3a0au:
— pemraTh TEeKCTOBBIC 3a1aul
Ha HaXxO0KJICHUE YaCTH
OT IIEJIOTO | IIEJIOTO TI0 €T0
gacTu 0a30BOT0 YPOBHS,
coJiepKallne U3BECTHHIC
YUCJIOBBIC TAHHbIC,
3alMcaHHbIe B pa3HbIX (popMax;
— OIICHUBATh BO3MOKHBIC ITyTH
pEIICHUS 3aa9H |
000CHOBBIBaTh BEIOPAHHBIIN

nyTh (COCO0) pelieHus

Tpemuti ypogens
Pewenue 3aoau:
— pemiaTh TEKCTOBBIC 3a]]a4U
MOBBIIIEHHOTO YPOBHS
CJIO’KHOCTH, MOJICTTUPYSI X0
pelIeHust 3a71a4u ¢ TIOMOIIIBIO
PHUCYHKA, CXEMBbI, TaOJIUIIBI,
— peath y4eOHbIe
UCCIIEN0BATENbCKUE 3a/1a4H
Ha BBISBJIEHUE CXOJICTBA U
pazInuus Kakux-J1mbo 0ObeKTOB,
B TOM YHCJI€ TEKCTOBBIX 3a/1a4 U

UX PELICHUM
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Ob06wennvlil
8UO0 dessmellbHOCmU

dDopMHUPOBAHUE U

npuMeHenne OMI'

Vuebuwie oeticmsus obyuarowuxcs, xapakmepusyrowue 0CHO8Hble 8UObL 0esmMeTbHOCHU

Ilepsviu yposenw
BEIIBISATE BO3MOKHOCTH
HCIOJIL30BAHUS JICUCTBUU
C IpOOSIMH JIJIsl PEIICHUS
MPOCTEUIINX 3a]1a4,
OMUCHIBAIOIINX pEaJIbHbIC
CUTYyallMu B 3HAKOMOM
KOHTEKCTE.

N3BnekaTh nHPOpMAIIHIO
O YHCJIOBBIX JAHHBIX,
coaepKalencs

B SIBHOM BHJIC B OJTHOM
OMMCAHUU CUTYaLUU
HEOOJIBIIOr0 00BEMA.
BruimoHsaTh nencTBusa

10 11a0JIOHY WIIN

110 IIpCAIIMCaHUAM,

Bmopoii yposenw
Hcnonb3oBaTth nelicTBUSI
C YMCJIaMU JJIs1 pEIIEHUs 3a]1a4
0a30BOr0 YPOBHS CIIOKHOCTH,
ONMCHIBAIOIINX PEATbHbIC
CUTYyalluu B 3HAKOMOM HJIN
HE3HAKOMOM KOHTEKCTE.
Otb6upats HHGOpPMaALIKIO
O JIaHHBIX U3 PA3HbBIX
HMCTOYHHUKOB M MIPEJICTABICHHBIX
pa3HBIMH CIIOCOOAMMU.
PaGoraTh ¢ MOJIEIISIMU CIIOKHBIX
CUTyallui B 3HAKOMOM
KOHTEKCTE C HEIOJIHBIM
aITOPUTMOM, apTYMEHTHUPYSI
CBOM JCMCTBUSI, UIIU

B HC3HAKOMOM KOHTCKCTC

Tpemuti ypogens
PaGoTath ¢ OonbiuM 00BEMOM
uH(pOpMaIIKU U3 HECKOIBKUX
VMCTOYHUKOB, MPEJICTABICHHON
B pa3HbIX (popmax.
KoncTtpynposats Mmonenu
peabHBIX CIOXKHBIX CUTYyaIi
B HE3HAKOMOM KOHTEKCTE U
KOMILIEKCHBIX 3a]1a4.
AHanu3upoBaTh, CPABHUBATH U
OIIEHUBATh CTPATETUH PEIICHMUS,
otOupaTh HauboJee
pe3yJAbTaTUBHYIO CTPATETUIO
JUIS KOHKPETHOM CUTYaIluHu.

Ha ocHOBe ypOBHS IMYHOCTHBIX
3HAHUU U ONbITa MpeJiaraTh

CBOIO CTPATCTHUIO PCIICHUA
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Ob06wennvlil
8UO0 dessmellbHOCmU

dopMHUpOBaHUE U
npuMmeHenue PY/J1:
caMoOpraHu3anus u

CaMOKOHTPOJIb

Vuebuwie oeticmsus obyuarowuxcs, xapakmepusyrowue 0CHO8Hble 8UObL 0esmMeTbHOCHU

Ilepsviu yposenw
coJiepKallluM TPsSMbIE
UHCTPYKIUH.

BrimonusaTe npsamoe
YMO3aKJIIOUeHHE, 0a3UpysCh

Ha anropurmax, popmyriax

1100 pykosoocmeom yuumerns
WIH C TOMOUIBIO
OJTHOKJIACCHUKOB:

— BBIOMpATh 3a/1a4u 0a30BOTO
YPOBHSI CJIOKHOCTH M peIIaTh
UX C TIOMOIIBIO TOTOBBIX
00pas1ioB U aIrOPUTMOB;

— OCYIIECTBIISITh IPOBEPKY
BBITIOJTHEHHOH JI€ATEIHbHOCTH
U ee pe3yJibTaTa

C HUCITOJIB30BAHUEM I'OTOBBIX

Bmopoii yposenw
10 TOTOBOMY MPEANMMUCAHUIO U

IIPEUIOKEHHOU CTPATEeTrnu

CamocmosamenvbHo

npu KOHCYyibmayuOHHOM

compyonuyecmee ¢ yuumenem:

— BBIOMpATh 3a1auu 0a30BOTO
YPOBHSI CJIO)KHOCTH;

— BBITIOJTHATH CAMOIIPOBEPKY
NESITEILHOCTH U €€
pe3ysbTaTa YaCTUIHO

C UCIIOJb30BaHUEM

IIPHUEMOB, aJITOPUTMOB HIIH

HCEIIOJIHBIX HpeI[HI/ICﬂHI/Iﬁ u

Tpemuti ypogens
3a/1auu, ITOPUTM JIJIsl pEIICHUs

3aJa4u

Camocmosmenvio.

— BBIOMpATh 33/1aun
MOBBIIIIEHHOTO YPOBHS
CJIO’KHOCTH U pellaTh UX;

— OIICHUBATH JICATCILHOCTD U €€
pe3yabTatT Mo 00ObEKTUBHBIM
KPUTEPHUSIM WJIH COOCTBECHHBIM,
CpaBHHBAsS UX C 00bEKTHUBHBIMHU
KPUTEPUSIMU;

— (OpMYIPOBATH BHIBOIBI

0 pe3yibTaTax JesiTeIbHOCTH U,
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Ob06wennvlil
8UO0 dessmellbHOCmU

dopMupoBaHuE U
npumenenue KY/I:
oOuieHue u

COTPYAHUYECTBO

BrisiBnenne ypoBHs
c(hOpMHUPOBAHHOCTH

3V, YVJI, ®MT

Vuebuwie oeticmsus obyuarowuxcs, xapakmepusyrowue 0CHO8Hble 8UObL 0esmMeTbHOCHU

Ilepsviu yposenw
ATAJIOHOB U TIOJIHOCTHIO

COCTAaBJICHHBIX aJITOPUTMOB

Pabotath B rpymnme npu
BBITTIOJITHCHUH OOIIEH 3a1a9H;
pelaTh JUYHOCTHBIE 3a/1a4n
0a30BOTr0 YPOBHS CJI0KHOCTH

B paMKax OOIIero 3aJaHusl

3HATh OCHOBHBIC IIOHITHUSI

10 TEME U YMETh OTIEPUPOBATH
YMHU T10J] PyKOBOACTBOM
YUUTEIISL WU C TIOMOIIBIO

MPEIMUCAHUH.

Bmopoii yposenw
QITOPUTMOB UJTU TIO 3a/IaHHBIM
KPUTEPUSIM;

— IJIAHUPOBATH U BBINOJIHATD

koppekuuto YIIJ]

PenensupoBars OTBETHI
TOBapUIIEH, OCYIIECTBISATh
MOUCK UH(MOpMAIUU

JUISL PELLICHUS 3aa4K;
OCYILECTBIISITh
B3alMOKOHTPOJIb,

B3aMMOINPOBEPKY

OnepupoBaTh NOHATUSIMU
B PaMKaXx TEMBI.

YMersb pemars 3a1auu
MOBBIIIIEHHOT'O YPOBHS

CJIOKHOCTH, COCTAaBJIAITh

Tpemuti ypogens
IpU HEOOXOTUMOCTH,
BBIITOJIHATH Koppekuuio Y II/I;
— 00001IaTh AEATENBHOCTD U

COCTaBJIATh AJITOPHUTM

Oxka3bIBaTh NOMOIIb Y4aIUMCH,
pabOTaOIIMM HA MPEABITYIIHX
YPOBHSIX; PyKOBOJIUTb

TSI TEIIbHOCTHIO TPYIIIIHI,
KOPPEKTUPYS ee

IpU HEOOXOIUMOCTH

CB00OOAHO ONIEpUpPOBAThH
TTOHATHSIMH.

Pemntate 3aga4m BHICOKOTO
YPOBHSI CJIOKHOCTH:

OCYHICCTBJIATH IOUCK ITYyTH
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0O600wenHbll Vyebnule oeticmsus obyuarowuxcs, xapakmepusyowjue 0CHO8Hble 8UObl 0esIMeNbHOCU

8UO0 dessmellbHOCmU

Ilepsviu yposenw Bmopoii yposenw Tpemuti ypogens
N3BnekaTs uHdopmaIuio oOpaTHbIE 3a/1a4H, penieHus U BbIOOp Hanbosee
13 OJTHOTO UCTOYHUKA WU WHTETPUPOBAThH Pa3INUHbIC PEe3yJAbTaTUBHOIO; COCTABIISITh

HCCKOJIbBKHNX, HO HEOOJIBIIIOTO BHUABI IIPCACTABIICHUA 3a1a49U U IMpCAIIMCanuc, aairopuTm

o0BeMa. ee perieHus, 00001aTh U JUISL pelieHust mpoOJieM U 3ajad.
YMeTh pemrath 3a1a9u OIICHUBATH BBITIOJHEHHYTO [TpeacTaBisTh pe3yabTaThl
0a30BOr0 YPOBHS CIIOKHOCTH, JICSATEILHOCTDb U €€ pe3yJIbTar. aHaJIM3a BBIIOJIHEHHOMN
BKJIFOUCHHBIC B CHCTEMY, YMeTh BBIIBUHYTH HECKOJIBKO NEATEILHOCTH U €€ PEe3yJIbTAaTOB.
WCIIOJIB3Ys TOTOBBIN oOpaszer;  apryMeHTOB B IIPOIECcCce YMeTh apryMeHTHPOBaTh CBOU
WJIU TIPEATIMCaHNe BBIIIOJIHEHUS AEITEILHOCTU JeHCTBUSA

Cnucox cokpawenuii:

YU — yueGHast uHpopMmarus

VII/I — yueOHO-TI0O3HaBaTENIbHAS 1€ITEIbHOCTh

[13Y — npenmeTHblE 3HAaHUA U YMEHUS

VYV ]I — yauBepcaibHbie yaeOHbIE TEUCTBUS

OMI" — pyHKIIMOHANBHAS MaTeMaThyecKasi F[paMOTHOCTh

[TV 1 — no3HaBatenbHble yHUBEpCATbHbIE YUEOHbBIE

JeWCTBUS: JIOTHYECKHE, UCCIIEI0BAaTENIbCKUE, paboTa ¢ nHpopMarueit
[JIY]] — mo3HaBarenbHbIE JIOTUYECKHE YUEOHbIE 1eHCTBUS

[MNY ]l — no3HaBaTenbHbIE UCCIIEOBATENHCKHIE YUeOHbIE IeHCTBUS
[MPUVY ]I — no3naBarenbHble yueOHBIE TEHCTBUS IO paboTe

¢ uHdopmarmei

PY ]l — perynsaTuBHbIE YHUBEpCaIbHbIE yU€OHbBIE N1EUCTBUS:
CcaMOOpraHu3alys ¥ CaMOKOHTPOJIb

KVY ] — koMMyHUKaTHBHBIE YHUBEPCAIbHbBIE YUeOHbIE TEHCTBUS:
0OIIIeHNEe U COTPYTHUIECTBO
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2.4.2. Opranu3anus npoiuecca OTKPbITUS MATHKIACCHUKAMH

NOHATHHA «dJeCATHIHAA IlpOﬁb»

[Tpu 3HAKOMCTBE y4alIUXCsl C OHATHEM «JECATHYHAsA APOOb» HEOOXOIUMO
chopMHpOBaTh y HUX MOHUMAHHUE, YTO JECATUYHAS APOOb — 3TO HE HOBBIA BHUJ
YHclia, a HOBBIM cmoco0 3amucu yucia: (opma 3alucu 4Yuciaa, B KOTOPOW
3HaYUMOCTb KaXKAOU UG PHI 3aBUCUT OT €€ MO3UIIUU B 3aIKCH.

Opranu3zanus nporecca OTKPhITUS MMSITUKIACCHUKAMY NOHATUSA «IECATHYHAS
IpoOb» 0Oa3upyercss Ha CUCTEMHO-JICSITEIBHOCTHOM M KOMIIETEHTHOCTHOM
noaxonaax. VMcnonb3oBaHue CHCTEMHO-AEATEIBHOCTHOIO MOAX0Aa OPUEHTUPOBAHO
Ha CAMOCTOSITEILHOE OTKPBITHE YYAIIUMHCS TOHSATUS «JIECATUYHAS JIpoOby,
npuoOpeTeHuss 3HaHMM 00 3TOM TMOHATHUM B  TPOLECCE  BBINOIHEHHON
NEATEIbHOCTH TIOJl PYKOBOJACTBOM YYHUTENs Ha JTOM YpOBHE O0Oy4YeHus
(5-# xmacc).

KoMreTeHTHOCTHBIM Toaxoa  mo3BoyisieT  (OPMHUPOBATH Yy  yYalIUXCS
KOMITETEHLIUH B HAMPABJIEHUU CaMOCTOATEIbHOTO TPUOOPETEHUS 3HAHUM, KOTOPbIE
OyIyT HEOOXOIUMBI UM B JTaJIbHEUIIIEM U3YYCHUH MaTeMaTHKU.

PaccmoTtpum nosipoOHee mepBbIil ATar 3TOro Impolecca.

VYuutenb opraHuszyer TpyHIOBYIO CaMOCTOATEIbHYIO U Pa3HOCTOPOHHIOIO
MIO3HABATEJIBHYIO JEATEIBHOCTD YUaIUXCs, PYKOBOJS AEATEIBHOCTBIO C TOMOILBIO
CHEUaIbHBIX BOIPOCOB U PEKOMEHAALMIA.

OH mpennaraer y4amuymcs MpoaHaIM3UPOBaTh IECTU3HAYHOE HATypaIbHOE
YHUCJI0, 3alUCAHHOE C MOMOIIBIO0 OJHOM 1 phI. Kaxkmoil rpyrie ydanuxcsi T1aHbl
Yyclla, 3alUCaHHble C [OMOIIBI0 Pa3HbIX HHUPpP. IDTO TMOMOXKET UM
B (hopmynupoBaHUU U 000OIIEHNN BBIBOIOB MOCJE MPOBEACHUS IEPBOTO ATara.

Hampumep, ogna rpynna ucnonsiyet mudpy 3.
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Tabauya 12

OTKpbITHE NOHATHA «IeCATUYHAS TPOOb» (PparmMeHT)

Heamensrocme Buvinoansemvle 3a0anus

yuumens yuauxcs WU 3anUctL 8 mempaou
[Ipoananusupyiite Kaxnas rpynma 333333=
IIECTU3HAYHOE OepeT pa3Hble =300000

HaTypaibHOE uncio,  1udpsl, 3amuceiBaer  +30000+3000+300+30+3

3aMrcaHHoe CBO€ YHUCIIO.

C IIOMOIIBIO OTHON Vyammecst 333333=

1 pel, HAIIPUMED aHaJU3HUPYIOT, =3-100000+3-10000+3-1000+
333333, u BBISIBUTE, BBISBIISIFOT +3-100+3-10 +3

KaK MOJXHO 3aIIuCaTb paspAaHBIC

9TO YHUCJIO C IIOMOIIIBIO @ CJIaraCMBbIC,

pa3psAIHBIX MPEICTaBISAIOT
ClaraeMbIX YHUCJIO B BUJIE UX
CYMMBI

Jlanee yuntens npeajaraet ydyamuMmcs NpeAcTaBuTh HHPOPMALIMIO O CBOUX

yycaax B BUJIE TAOMUIBI. YUalluecs 3aroHSIOT Ta0IuILy.

Knacc moicau Knacc eounuy | Pa3spsionsie

COT. | OCC. | CA. COT. | ACC. | CO. ciazcaemovle

3 300000

3 30000

3 3000

3 300

3 30

3 3

3aTem noa PpPyYKOBOACTBOM YUHUTCIIA YYallUMCCA AHAJIU3HUPYIOT [OaHHBIC
O JucCiiax, IIpCACTAaBJICHHBIC B Ta6m/1uax, C IOCJIBIO BBIABJICHUA H3MCH€HHI>1,

MPOUCXOMSIIUX C Pa3psAHBIMU ClIara€MbIMH MPHU MEPEX0Je OT cllaraeMoro ooJsee
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BBICOKOT'0 pa3ps/ia K MmocieayromeMy papsaay. DopMyaupyroT pe3yabTaThl aHaIM3a
1 0000IIIar0T MX Ha APYTHE MEPEX0Ibl, PUKCUPYIOT PACCYKACHUS B TAOJIHUIIE.

Pesynomam ananusa:

— €CJIM OCYIIECTBHUTh TEPEXOJ] OT cjaraeMoro 0oJjiee BBICOKOTO paspsijia
K MOCIIEYIONIEMY pa3psly, TO TPOUCXOJUT YMEHBIIEHUE Pa3psIHOTO CIaraeMoro
B 10 pa3, Tak Kak BO BCEX CiIy4asx AeauM Ha 10;

—eCJIM CHeNlaTh MEpeXOoJ 4Yepe3 paspsIHOE claraeémMoe, TO CllaragMoe

YMCHBIIACTCS B CTO pa3, TaK KakK JACJIHUM Ha CTO.

Knacc moicau | Knacc edunuy | Paszpsaousie

COT. | mec. | ex. | coT. | mec. | ed. | ciaazaemvie Teaum
3 300000 D Jeum Ha 100

< 30000 ) ua 10 300000:10=30000

3 3000 30000:10=3000 D

3 300 D 3000:10=300

3 30 D 300:10=30

3 3 D 30:10=3

Jlamee yuuTenb 3aIacT BOIMPOC: «A MOXHO JIM MOPOJOJDKUATH JECIEHUE
Ha aeciaTh?» Tem cambiM co3fgaeTcsi mpoOJieMHasi CHUTyallus, TaK Kak CIipaBa
OT pa3psila €IWHUIl HET pa3psAfoB. YdYalluecs BBIABUTAIOT THUIIOTE3Y: HYKHO
J00aBUTH CTOJIOLBI JIJIsL 3alKUCH CIAEAYIOUUX pa3psaoB. J[00aBisiOT CTONIOIBI U

3aIlIMCBIBAOT 3HAYCHUA pa3pAAHBIX ClIalraCMbIX I10 HI/ICXO}_UH_IIGI\/JI.

Knacc moicay | Knacc eounuy Paspsonvie
COT. | OeccC. CI. COT. | JecC. CI. clazcaembsle

3 300000
3 30000
3 3000
3 300

30
3 < 3
3 Henum i
Ha 10 10

: Q.
< 100

3 3
1000
Yuamuecs mnpemiararoT Ha3BaHUS I HOBBIX Pa3psgoB B 3aBUCUMOCTH

OT TOIr0, KakKkuc JI0JIM IIOJYy4YWJIHU, HAIIpUMCEpP, ACCATBIC, COTBLIC, TBICAYHELIC. Ecimn
Ha3BaHWA, KOTOPBIC IPCAJIOKHIIN YHAIIUCCA, OTIIMYA0OTCA OT IIPUHATBIX, TO YUIUTCIIb
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OpraHu3yCT UX KOPPCKTUPOBKY C IIOMOIIBIO BOIIPOCOB WJIN IIPCIJIaract ydaluinumMcCia
CKOPPCKTUPOBATH CaMOCTOATCIIbHO, UCIIO0JIb3Y, HAIIPUMCP, MATCPHUAJIbI y‘{C6HI/IKa.
OTOT 3Tan OTKPBITHA IMOHATHUA 3aBCPHIACTCA O606HI€HI/I€M PE3YJIbTATOB BCCX

I'pyIIIl 1 OICHUBAHUCM BBIITOJTHEHHOMU JACATCIIbHOCTH.

Knacc moicau | Knacc eounuy Paspsousie

COT. | OccC. CI. COT. | AccC. CI. JeCATbIC COThIC TBHICHYHBIC cilacaemsvle

3 300000
3 30000
3 3000
3 300
3 30

3 3
3 Jlenum C 3

- Ha 10 c %0

100
3 3

1000
[Ipy TakoM TMOAXOIE€ K OTKPBITUIO TIOHATUSA «JECATUYHAs JApPOOb»

Henum
Ha 1000

dbopmupyeTcsi MOHUMaHUE, YTO JACCSATUYHAS JAPOOh — 3TO HE HOBBIM THUI 4yHUCIa, a
HOBBIH C1IOCO0 3anucy urcia: opma 3alucy Ynuciia, B KOTOPOM 3HAUMMOCTh KaXK 101
1U(PBI 3aBUCUT OT €€ MO3UIINH B 3AITUCH.

VYuyanuecss 3aHOCAT pe3yibTaT JACATENBHOCTH B JIMYHOE TOPTQOIIHO,
bukcupysi pe3ynbTaT JACSITEIBHOCTH B CHEIHUANTBHBIX TeTpansax «OCHOBHBIC
pe3yibTaThl Y4eOHOM JESITENbHOCTH» TIPH M3YYCHUM MaTEMaTUKH, WM

KOHCTPYUPYIOT KaPTOUYKY-ITAMSTKY.

IMamsarka. [lousiTue «aecsaTuUHast APOObL)
JecsiTuuHasi APOOL — ITO HE HOBBIM THUII YKCIIA, @ HOBBIM CIIOCOO 3aIMCH YHCIIA:
dbopma 3amucu 4uciaa, B KOTOPOH 3HAYMMOCTH KaKJIOW HMU(PHI 3aBUCUT OT €&

ITO3UIINH B 3aIllMCH 4YHCJa.

39 3 9 39
10  “10 77
OoObikHOBeHHass ~ CwmemanHas — JlecaTuuHas
Ipo0b Jpo0h po0b
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2.4.3. Opraﬂmaunﬂ npomecca OTKpPLITUSA NMATUKIACCHUKAMHU IPpaBUJI

CJI0KCHUA U BBIMHTAHUA NJCCATHUYIHDBIX upoﬁeifl

Omnwupasch Ha MOHUMAaHKE (aKTa, YTO AECATUYHAS APOOb — 3TO HOBBIN CIIOCOO
3aIliCH Yucia, U 0a3upysich Ha CHOPMHUPOBAHHOCTH YMEHHI BBITMTOJIHEHHS ACHUCTBUIA
C HATYpaJbHBIMH YHCIaMHU, OOBIKHOBEHHBIMHU IPOOSIMH, YIUTEIb OPraHU3yeT
JEATEIbHOCTD YUalMXCsl B HAIIPABJICHUH CAMOCTOSATEIBHOTO OTKPBITHS y4a[UMUCS
IIPABHJI BBITIOJIHEHUS apU(PMETUUECKUX JEHUCTBHM C 1ECATUIHBIMU Ipo0siMu. Takoi
MOJAXO0J TO3BOJMUT y4YallUMCA HE (POPMAJbHO 3allOMHHUTH IMPABUJIA BBIMOJIHEHUS

I[GﬁCTBHﬁ, d OCMBICJIUTD UX U 3aTCM OCO3HAHHO IIPUMCHATD.

HpaBmla CJI0KEHUA U BBIYUTAHUA JCCATUYHBIX upoﬁeifl

[TpoumtocTpupyeM Mo3TaHOE OTKPHITUE MPABUJl CIOKEHUS U BBIUUTAHUS
JECATUYHBIX IPOOCH.

Ha nepsom smane yanurtens co3naet npo0iaeMHyro cutyanuto. OH npejaraer
y4alumMcs TPOaHAIM3UPOBATh 3aMMCH BBITIOJIHEHUS CIIOKEHUS U BRIUUTAHUS IBYX
YHCeJl, 3alMCAHHbIC B CTOJIOMK, B KOTOPBHIX IO JBE 3allUCU — BEpHBIC, a JAPYyTUE
COCTaBJICHbI HA OCHOBE TUITUYHBIX OIIUOOK, KOTOPBIE TOMYCKAIOT MKOJbHUKH.

OTMeTuM, YTO B 3aBHCUMOCTH OT YPOBHSI MaTE€MaTUYECKOW MOATOTOBKHU
KJIacca, OTAEIbHBIX YYAlIUXCSl YUYHUTENIb MOXET OrPAaHUYUTHCA JHUIIb CIydasiMu
CIIOKEHUS YUCEN, a TaKXKe MoA00parh 0ojee MPOCThie CIydyau, YeM MPEeJIOKEHBI
HWKE, HalpuMmep, He OoJiee IBYX 3HAKOB JI0 U TOCIE 3amsiTO, HE YBJIEKATHCS
HYJISIMU U J€BSITKAMU, IEPEXOJIAMHU uepe3 ecITOK. [IpeioKeHHbI HIKE BapUAHT
MO>KHO OTHECTH K HauOOJIEe CIIOKHBIM.

B paccmarpuBaemMoMm mnpumepe B TaOivile SYCHKH C BEPHBIMHM 3alUCSIMU
JUISl HATJISIAHOCTH BBIJIETICHBI IBETOM, a B SIYEHMKAX C HEBEPHBIMU 3aIIUCSIMU 3aIUCh
BBIJICJICHA KpACHBIM IIBEeTOM. Ha mpakTrke yuyuTens npejiaraeT ydaiumcs 3alucu

BBIIIOJIHCHUS CJIOKCHUSA, HC OTpaKast BEpHBIC 1 HCBCPHLIC.
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7,238 + 21,4 =?

5,3+234,059 =7

78,529 — 4,2 =?

98,3-5,724 =?

, 7238 | 5 3 78 529 | 98 3
21, 4 234 0509 4, 2 5, 724
28 6238 239 3509 74 3209 92 576
, 7.2 38| 5 3 7 8 529 9 8 3
2 1, 4 2 34 059 4, 2 5 7 24
9, 3 78 7,64 0509 3, 6 5209 41 14
, 7.2 3 8], 5, 3| 78 52 9| 9, 83
2 1, 4| "2 34 05 9 4, 2 5 7 24
7,4 5 2| 2 34 11 2 78 48 7 5, 2 509

B PE3YJIbTATC aHAJIN3a YyHalllUuCCiA BBIABIIAIOT, YTO!:

— B IICPBOM CJIydac ACCATUYIHELIC ,ZIpO6I/I 3allMCaHbI TaK, 4TO OCJBIC U IIpO6HI>Ie

YaCTH YUCEJI 3aIMCaHbl APYT MO APYTOM;

+ 7, 2 38 + 5 3 78 529 98 3
21 4 234 059 4, 2 5 72 4
28 638 239 3509 74 329 92 576

— BO BTOPOM CJIy4ae JeCATUYHbIE APOOM 3amucaHbl TakK, YTO MEpPBbIE HUPPHI

B 3aIIMCH JIpoOei HAXOAATCS APYT MO APYTOM;
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— B TPETBEM ClIydac OCCATUYHBIC ,21p06I/I 3alIMCaHbl TaK, 4YTO IIOCIICOHUC

udpsl B 3anucu 1poOeit HaXoaATCs APYT MO JPYTOM.

, 7.2 3 8| 53| 78 52 9| 9, 83
2 1, 4| "2 34 05 9 4, 2 5 7 24
7,4 5 2| 2 34 11 2 78 48 7 5 2 59
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IIpy »TOM BO Bcex TpeX Ciydasx pe3yiabTaThbl JIEUCTBUS CIOXKCHUS
(BBIUMTAHUA) OTIMYAIOTCA APYT OT aApyra. Takum oOpa3om, mepes yJaliuMUCs
MOsIBIIIACHh IIPo0JieMa, B paMKax KOTOPOH chpopMyTupOBaHbI BOIIPOCHI:

— Kax BBINIOTHUTD CIIOKEHUE U BBIYUTAHUE JICCITUIHBIX TPOOCii?

— MOXHO 7 BBIIIOJIHUTH CJIOKEHHWE W BBIYMTAHUE, 3aIlMCaB JICCATHYHBIC
JpoOHU MPHU BBIMTOJTHEHUH JICUCTBUN B CTOJIOUK?

— Ecnu MOKHO BBITIOJIHUTH OTH JEHWCTBHS B CTOJIOMK, TO KakK 3alucaTh
JeCATUYHBIC TPOOU MPHU BBHIMOJHEHUH CJIOKEHUS W BRIYUTAHUS B CTOJIOUK?

Ha nocnenyromnux stanax y4uTeslb OPraHU3yeT ACATEILHOCTh ydalluxcs,
HETMOCPEJCTBEHHO HAIPABICHHYIO HAa OTKPBITHUE MPABUJ BBIMOJHEHUS JIEHCTBUIN
CJIO’KCHHS M BBIYMTaHMS, (OpMHUpOBaHUE TOHMMaHUS dTUX npaBui. Ha Bcex aTamax
YUUTENh PYKOBOAUT ACATEIBHOCTBIO yyamuxcs. [Ipu 3ToM cTeneHs pyKoBOJICTBA
3aBUCUT OT YPOBHS H3Y4YEHHUS TEMbl, aKTUBHOCTH ydamuxcs. [loaTomy yuurtens
npejuiaraeT y4JauaMcsi, HallpuMep, BBIMOJHUTh KaKue-TO ACHCTBHS, HOPMYIHPYS
uxX B OOIEM BHUJE, WIM OKa3bIBACT KOHCYJIHTAIMOHHYIO TMOMOIL, WU 3a7aeT
BOIPOCHI, KOTOPBIE MOJICKA3bIBAIOT YYAITUMCS, KAaKUe JECHCTBUS HAJ0 BBITIOJHUTD.

Ha emopom smane ydanuecss BCIIOMMHAIOT, YTO OHHM 3HAIOT MpaBHIIa
CIIOK€HHMS M BBIYMTaHUS OOBIKHOBEHHBIX W CMEIIAHHBIX JApoOei. Yuaruecs
BBIJIBUTAIOT TUMOTE3Y, UYTO BBIMOJHUTH CJIOKEHHWE WJIA BBIUUTAHUE JECSITUUYHBIX
JpoOeil MOKHO, 3aMCaB YKciia B BUAE OOBIKHOBEHHBIX WJIM CMEIIaHHBIX IPOOeii.

Ha »ToM »9Tame yuyuTenb PYKOBOAUT JICATEIBHOCTBIO  ydalllUXCH,
IIpU HEOOXOMMOCTH, 3a/1aBasi HABOIAIINE BOIIPOCHI, HAIIPUMED:

— Kakue dhopMbl 3armmcu ynces HaM H3BECTHHI 7

— Kakue npaBuiia cioxeHust uuces B Apyror opme Mbl U3YUUIH ?

— MoskeM 11 IecsITHIHBIE APOOH MPEeICTaBUTh B APYroi (popmMe 3ammcu Tak,
YTOOBI BBINOJHUTH JCHCTBUSI, UCIIOIL3Ys YK€ M3BECTHBIE IMpaBWJIa CIOXKECHUS U
BBEIYMTAHUS YUCEIT?

Nnu B sABHOM BHJIE TpejjiaracT BBIMOJHUTH JOMOJTHUTEIbHBIC ICHCTBUS:

3amucaTh JECITHYHBIE ApoOH B (hOpME CMEIIaHHBIX WM OOBIKHOBEHHBIX JTPOOEH,
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BBITOJIHUTH CJIO)KCHUE W BBIYMTAHHE YHCEII, TOJIyUYCHHBIX TIPU MEPEX0JIe K APYron
dbopme 3amnucw.

anumec;l 3alIUCBIBAOT PC3YJIbTAThl CBOUX IICP’ICTBI/IIZ.

7238 4 214 — 7238 N 214 7238 N 21400 28638 28,638
’ 2771000 10 1000 1000 1000

53 4 234,059 — 53 234059 5300 234059 239359_239359
10 1000 1000 1000 1000 ’

7238+21,4=7 238 +21— 4 =7 238 +21 400 =28 638 = 28,638
1000 10 1000 1000 1000
5,3 + 234,059 =5 3 + 234 >9 =5 300 + 234 59 =239 359 = 239,359
710 1000 1000 1000 1000

78529 — 42 78529 42 78529 4200 74329 74,39
1000 10 1000 1000 1000

983 _ 5724 983 5724 98300 5724 92576 92576
’ ’ 10 1000 1000 1000 1000

78,529 — 4,2 = 78 529 4 2 _ 78 529 4 200 _ 74 329 _ 74,329
~ 71000 10 1000 1000 " 1000 "
083 — 5724 = 98— 3 e 724 08 300 : 724 o7 1300 : 724 92 576
T 1000 1000 1000 1000 1000  ~71000

= 92,576

3aTeM y4yuTeNnb MOpeajiaraeT y4yaluluMCsl CPaBHUTH PE3YyJbTAThbl CIIOKEHHS
(BBIUMTAHUS) BCEX BapUAHTOB U C(HOPMYJIMPOBATH BHIBOJI.

VYyanuecs CpaBHUBAIOT 3HAYEHUSI BBIPAXKEHUM MPU NEPEXOJEe K 3alucu
JEeCATUYHBIX TpoOeit B popMe 0OBIKHOBEHHBIX APOOEH, BBISBISIOT UX PABEHCTBO U
CaMOCTOATENBHO (POPMYJIHUPYIOT BBIBOABI O BBIMOJHEHUU CIOXKEHUS U BHIYMTAHMS
JECATUUHBIX JpoOeil. Pe3ynbraroM cpaBHEHUS M aHaAIM3a SIBISETCS  6b1600
0 8bINOJIHEHUU CJIONHCEHUA U GLIYUMAHUA 0eCAMUUHDBIX OPODEll NOpa3pAaAoHO.

[TpuBenemM mpumMepsbl pacCy)AeHUHN ydammxcs u GopMyITUpOBOK BEIBOIOB.
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Paccyscoenus yuawuxcsa

7238 4 214 — 7238 214 7238 21400 28638 28,638
’ T 1000 10 1000 1000 1000
7238+214—7238 214—7238+21400—28638—28638
1000 10 1000 1000 1000

53 234059 5300 234059 239359

>3 +234059 =175+ 500 = To00 T 1000 ~ 1000 _ 25239
5,3 + 234,059 = 5 3 + 234 >9 =5 300 + 234 59 =239 359 = 239,359
710 1000 1000 1000 1000

78529 42 78529 4200 74329

78529 =42 =—2400" " 10 ~ 1000 1000 _ 1000 _ %329
78,529 — 4,2 = 78 529 4 2 _ 78 529 4 200 _ 74 329 _ 74,329
1000 10 1000 1000 " 1000
983 _ 5724 983 5724 98300 5724 92576 _ 92 576
’ ’ 10 1000 1000 1000 1000
083 — 5724 — 98 3 : 724 _og 300 : 724 o7 1300 : 724 o7 576
7710 1000 1000 1000 " 1000 1000 71000
= 92,576

1) Tak kaKk mpu CIOKCHWW (BBIYUTAHHH) JBYX JECATHYHBIX JpOOCH
MIpU MEPEeXo/ie K MX 3amucu B QopMe OOBIKHOBEHHBIX M CMEIIaHHBIX Jpolei
MOJTyYMJINCh PABHBIE PE3YNIbTAThl, TO MOYKHO BBITIOJHSATE CJIOKEHHE (BHIUNTAHUE)
JECSATUUHBIX Jpo0ei, OCYyIIeCTBIsIsl Nepexol] K JApyroil d¢opme 3anucu
JECATUYHBIX APOOECH.

2) Tak kak ciokeHHe (BBIYMTAHUE) ICCATUYHBIX Ipo0Oell mpu mepexoie
K 3aliCH B BUJIE OOBIKHOBEHHBIX M CMEIIAaHHBIX IPOOEH CBSI3aHO C pa3psaamMu, TO
CJIOKEeHHE (BBIUMTAHHUE) JECATHUHBIX AP0oOel MOKHO BBITOIHATH TOPA3PSIHO.

BbiBoa: cioxeHWe W BBIUMTAHHE JECATHYHBIX ApoOed, Tak ke Kak u
CJIOKCHHE W BBIUMTAHUE HATYPATBHBIX YHCEJ, BHITIOIHSACTCS TIOPa3PsIIHO.

[Tocne ¢popmynrpoBaHUs BbIBOJA YUUTENb OOpallaeT BHUMAHUE Y4alluxcs
Ha TO, YTO ONBIT, MIPUOOPETEHHBIN UMHU paHee NMpu u3ydeHun teMm «HarypanbHbie
gucina» U «OOBIKHOBEHHBIE  JOpoOM», B  YAaCTHOCTH  HCIIOJIb30BAHUE
c(OpMUPOBAHHBIX YMEHUU NPEJCTaBICHUS 4YHCENl B pPa3HbIX (QopMmax 3alucH,
BBINIOJIHEHUSI JIEUCTBUI CIOKEHUS U BBIUUTAHUS OOBIKHOBEHHBIX M CMEIIAHHBIX
JIpoOel, MOMOT UM HaTH OJIMH U3 MyTel peleHus npooiemsl. Tem caMbIM yuuTelb
[IOKa3blBaC€T IIATUKIACCHUKAM B3aUMOCBA3b PAa3HbBIX TEM MaTEMaTUKU U
HEOOXOMMOCTb U3Y4YEHHUs yUeOHOr0 MaTepHralla Ha IOCTATOYHO BBICOKOM YPOBHE.
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Ha mpemvem smane ydamuecs CpaBHHBAIOT U aHAJU3UPYIOT PE3YJIbTATHI
CIIOXKEHUS (BBIYMTAHMS) JECATHYHBIX JpoOeil B BHIAE CMEUIAHHBIX JpoOei
C pe3yJbTaTaMu 3aIucel CII0KEeHUs (BRIUUTAHUS) B CTOJIOUK, YUUTHIBAs PE3YJIbTATHI
NpEeAbIAYIIEro  CpaBHEHUsA. Pe3ynbTaTtoM  ATOW  JACSATENBHOCTH  SIBJISICTCS
c(OpMYyIMPOBAHHBIN YUYAIIUMUCS 661600 O NPAGUILHOU 3ARUCU OCCAMUUHBIX
opoobeil npu bINOJIHEHUU OCUCMBUIL CTIOMHCEHUA U GbIYUMAHUA 6 CHLOJIOUK.

Paccyscoenus yuawuxcs

7238+21,4=7 238 +21 4 =7 238 +21 400 =28 638 = 28,638
’ 7771000 10 1000 1000 1000

53+234059—53 + 234 >9 —5300 + 234 59 =239 359 = 239,359
’ ’ 710 1000 1000 1000 1000 7
N 7, 2 3 8 N 5 3 00
21 400 2 34 059
2 8 6 3 8 2 39 3509
78,529 42—78529 42—78529 4200—74329—74329
’ 771000 10 1000 1000 " 1000
983 5724_983 5724_98 300 5724_971300 5724_92 576
’ ’ 7710 1000 1000 1000 1000 1000  ~71000
= 92,576
78 5209 98 300
4 2 00 5 7 2 4
7 4 3 2 9 9 2 57 6

3) Tak kak pe3yabTaThl CAOKCHHS (BBIYMTAHUS) ABYX MECATHUHBIX IPOOCH
opu Tepexoje K MX 3anucu B (GopMe CMEIIaHHBIX JpoOeil coBmagacT
C pe3yJbTaTOM CJIOKEHUS (BBIUMTAHHUSA) B CTOJIOUK MPU 3aIMCH 1IEJIO0N U APOOHBIX
yacTel Jpyr Moj JpyroM, TO TaKOW BHJ 3allUCH CJIOXKEHUS (BBIYUTAHUS)
B CTOJIOMK SIBJISIETCS BEPHBIM.

BoiBoa: mpu CIIO)KCHUM W BBIYUTAHWU JICCSITHYHBIX APOOCH ICCATUUIHBIC
IpoOU 3amuChIBAIOT B CTOJIOMK TakKUM 00pa3oM, 4TOObl LHUQPHI, CTOSALIUE
B OJIHOMMEHHBIX pa3psjax, ObUIN PACTIONOKEHBI APYT MO IPYTOM.

Ha uemeepmom »>mane yduTeNnb OPraHU3YyeT JEATENBHOCTh YydYalluxcs
B HAllpaBJICHUU BBISIBICHUS Yy4YallUMHUCS HaumOoJiee palrdoOHAIBHOrO crocoda

BBITIOJTHEHUS CJIOKEHHMS W BBIUMTAHHS JSCATHYHBIX ApoOei. B mporecce stoi
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ACATCIIBHOCTH Y4YallUCCA AHAJIIM3HUPYIOT, CPABHUBAIOT WM OICHHUBAIOT IIGfICTBI/ISI,

BBITIOJTHEHHBIE B MPOLIECCE CIIOXKEHUS (BBIYMTAHMS) NECITUUYHBIX APOOEH IpH HUX

3anucH B (popme OOBIKHOBEHHON M CMEIIAaHHOM IpoOu U B cTonOUK. PesynbraTrom

ACATCIIBHOCTH YYAIIUXCA ABJIACTCA CaMOCTOATCIBHO C(I)OpMy.TII/IpOBaHHblf/'I MU

6b1600 0 Hauboee PAUUHOHATIBHOM Cnocobe BbINONIHEHUA CIOMNCCHUA U

BbIYUMAHUA 0eCAMUUHBIX OpODell.

Paccyscoenus yuawuxcs

7238 214 7238 21400 28638

7,238+ 214 = 1005t 70" = To00 T 1000 1000 _ 22038
7238+21,4=7 238 +21 4 =7 238 +21 400 =28 638 = 28,638
’ 7771000 10 1000 1000 1000
5 34234059 = 53 N 234059 5300 N 234059 239359 239359
’ ’ 10 1000 ~ 1000 1000 1000 ’
5,3 + 234,059 = 5 3 + 234 >9 =5 300 + 234 59 =239 359 = 239,359
’ ’ 710 1000 1000 1000 1000 ’
N 7, 2 3 8 N 5 300
21 400 2 34 059
2 8 6 3 8 2 39 3509
8529 _ 47 78529 42 78529 4200 74329 74,32
’ 71000 10 1000 1000 1000
78,529 — 4,2 = 78 529 4 2 _ 78 529 4 200 _ 74 329 _ 74,329
’ 7771000 10 " 1000 1000 " 1000 "
983 5724 98300 5724 92576
98,3 — 5,724 = = = = 92,576

10 1000 1000 1000 1000
724 300 724 1300 724

3
98,3 — 5,724 = 98

10~ >7000 - 221000 °1000 ~ 2’71000 1000
— 92576
78529 98 300
4 2 0 0 5 7 2 4
7 4 3 2 9 9 2 5 7 6

576

92 1000

4) Tak Kak BBIIOJHCHO MEHBIICE KOJUYESCTBO JCHCTBHI B IIpoIecce
CJIO’KEHMS U BBIYUTAHUS IECITUUHBIX JPpoOei B CTOJIOUK, TO COKpATHIIACh 3aMUCh
BBITIOJIHEHUSI BBIYMCIIEHUM, U CaM MPOLIECC BBIYNCIICHUS 3HAYCHUN YIIPOCTHUIICS.

BoiBoa: Hambosiee parMOHANBHBIM CIIOCOOOM BBHITIOJTHCHUS CIIOKCHUS H

BBIYUTAHUS JCCATUYHBIX JpOOCH SBISICTCS BBINOJHEHHE OJTUX JACHCTBHIMA

B CTOJIOMK.
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Ha nocneonem osmane OTKpbITUS TNpPaBUII CIOXKEHUS U BBIYUTAHUS
JNECATHUYHBIX Jpo0eil yduTens TMOoJA PYKOBOJACTBOM ydamiuecs 0000IaroT
BBINIOJIHEHHYIO  JIeATeNbHOCTh. LlernecooOpa3Ho opraHuM3oBaTh COCTaBIICHUE
MPEANMUCAHUS JIJISl BBITIOJIHEHUS 3TUX apu(DMETHUUECKUX JEHCTBUN C I€CITUUHBIMU

JTPOOSIMHU.

Hpennucanue «CinoxeHue U BbIYMTAHUE TECATUYHBIX APoOeii»
1) 3anmcath IeCATHYHBIC APOOH B CTOJOMK, Pa3MECTUB OJHOUMEHHBIC Pa3psi/Ibl

JPYT MO APYTOM, 3aISITYIO MO 3aISITOM;
2) ypaBHSTh y Apo0Oeii KOIMYECTBO 3HAKOB MOCIIE 3aIsTON, €CJIM ATO HE0OXOAMMO;
3) BBINIOJIHUTH CIIOKEHUE (BBIYUTAHKE), HE 00pallias BHUIMaHUE Ha 3aIATYIO;

4) CKOPPEKTHPOBATH 3HAUYECHHE CYMMBI (PAa3HOCTH ), [IOCTABUB B HAHJICHHOM YHCIIC

3allATYIO IO 3aMsTou B JaHHBIX I[p06SIX.

3areM y4uTellb OpraHU3yeT MpPOIecC CaMOOICHUBAHUSA Yy4YalUMUCS
BHITIOJITHCHHON ~ JeATENhbHOCTH. B  KadecTBe MOMAmIHETO 3aJaHHsl yYUTEIh
mpeayiaraeT — ydamuMcs — CKOHCTPYUpPOBATh  KapTOUKHU-TIAMSTKUA,  DTaJOHBI,
OTpaXkarolyue TMPaBUIBHYIO 3alKCh MPH BBHITIOJHEHWN CIOKCHHUS M BBIYMTAHHS
JECATUYHBIX Ipo0ed B CTONOMWK, MpeAnucaHusi U 100aBUTh WX B MOpTdouo,
KOTOpPOE y4Yallluecsi MOTYT MCIOJb30BaTh MPU BOSHUKHOBEHUU 3aTPyIHEHUM TIPH
pEIIeHUH 3a7a4, TIOBTOPEHUU TEMbI TIPH TOJTOTOBKE K 3a4eTy WJIM KOHTPOJIbHON
pabote 1o Teme.

IHamsaTka. CiokeHne ¥ BbIYUTAHUE IeCATHYHBIX Apo0eil

[Tpu co’kxeHUH ¥ BBIYUTAHUH JECATUIHBIX IPOOEH B CTOJIONK APOOH 3aMCHIBAIOT
TakuM 00pazoM, 4YTOObI IU(PHI, CTOAIIME B OJHOMMEHHBIX pa3psiax, ObLIU

PaCIOJIOKEHBI PYT MO APYTOM.

/7, 2 38 98 300

+ j—
21 400 5 7 2 4
2 8 6 38 9 2 576
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2.4.4. OcHOBHBIE MOAX0Abl K OPraHU3ANMH OTKPBITUS YYAITUMUCS PABUJI

YMHOKECHUS TeCATHYHBIX ApPo0eit

OTKpBITHE yUaITUMUCS TPABUI YMHOKEHHUS ACCATUUHBIX Ipo0eit 0azupyeTcs
Ha JIeATeIbHOCTHOM IOJAX0/I€ C MUCMOJIb30BAHUEM 3HAHUI U YMEHHI, B YACTHOCTH,
aHaJKM3a U CPABHEHMS] MAaTEMaTUYECKUX OOBEKTOB, MOMCKA aHAJIOTUU U MepeHoca
NENUCTBUN HA JPYyTrUe OOBEKTHI MPHU OTKPHITUU TMOHATUSA «JIECATUYHAST TpOOb» U
YMEHUM BBITIOJHEHUS JEHCTBUM CJI0KEHUS U BBIYUTAHUS AECITUUHBIX IPOOEH.

PaccMoTpyM OCHOBHBIE TMOJXOJbI K OpraHU3alMyd OTKPBITHS Y4YalIUMUCS

MIPABUJI YMHOXEHUS IECITUUHBIX JPOOCH.
YMHOKeHue 1ecATUYHBIX apodei Ha 10, 100, 1000 u 1. a.

OTkppITHE TpaBUiIa YMHOKEHHS AeCATUUHBIX 1podei Ha 10, 100, 1000 u T. a.
O0asupyercsd Ha MOHMMAHUM YMHOXXEHHSI HATypaJIbHOTO YKCIIa HAa 3TH 4YHCIIA, a
MMEHHO, 4YTO 4YMCJIO YBEJIMYMBAECTCS B COOTBETCTBYIOLIEE KOJIMYECTBO pa3, U
Ha OHMMaHUU 3HAYUMOCTHU Kax/10M LU(pPhl YucIa B 3aBUCUMOCTH OT €€ TO3ULMU
B 3aIlMCHU JAECATUYHON APOOU.

Ha nepéom smane yuutenb OpraHu3yeT IpyHIOBYIO paboTy U Mpejiaraer
yUYalumMcs IpoaHaIN3UpPOBaTh AECATUYHBIE IPOOH C LENbIO BBISIBICHUS U3MEHEHHH,
IPOUCXOMSIINX C Pa3psAHBIMU CJIAra€MBIMU IIPU  II€PEXOJE OT Pas3psIHOIO
cjlaraeMoro 0oJjee HU3KOTo paspsifa K NpebplaylemMy paspsay.

1o aHanoruu ¢ MpoLEeccoM OTKPBITHS MOHATUSA «JI€CATUYHAS IPOOb) YUUTENb
IpeiaraeT CHayaja MPOBECTH AHAIU3 YMCEN, 3aIMCAaHHBIX C ITOMOILIBIO OJHOU

uupel. Y Tpynm yyamuxcsi 4Yucia, 3alMCaHHbIE C IMOMOILBIO pa3HbIX LuUdp,

Harpumep 7.
Knacc eounuy Paspsaouvie crazaemvle
COT. JecC. ea. JecAThbIe COThIEC THICHAYHBbIE
7 ) VYMmHoxkaem 700 | YMHoO:KaeM
7

> Ha 100 70 Ha 1000

I — SN

7 YMHO:KaeM L
Ha 10 100

; > o
1000
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Tak kak yyammmcs YK€ 3HAaKOMa Takas JeATeIbHOCTh, TO OHHU
CaMOCTOATEJBHO AHAIM3UPYIOT HM3MEHEHHMs, NPOUCXOIAIIME C pa3psIHbIMH
cllaraéMbIMU TP TIEpexoie OT claraemMoro 0Oojiee HHU3KOTro paspsaa
K MpeAbIIyIIeMy pa3psay, K ciaraeMomy 0oJiee BEICOKOTO pa3psia.

Paccyacoenus yuawuxcs:

— €CJIM  OCYHIECTBUTh MEPEeXoj OT cjaraeMoro 0oJjiee HU3KOro paspsiia
K NPEAbIAYIIEMY pa3psly, TO MNPOUCXOIUT YBEIUUYEHHUE PA3psAHOrO CIAraeMoro
B 10 pa3, Tak Kak BO BCEX CiIy4dasx ymMHO»xaem Ha 10;

— €CJIM CHENATh NEPEXO YEPE3 OJHO Pa3psIHOE CIAaraéMoe, TO ClaraeMoe
YBEJIMYHUBAETCS B CTO pa3, TaK KaK YMHOKaeM Ha CTO;

— €CJIM clenaTh MEepexo]l 4epe3 JBa pas3psAIHBbIX CIaraeMbIX, TO ClIaraeMoe
YBEJIMYHMBAETCS B THICSUY pa3, TAK KAK YMHOXAEM Ha ThICSUY.

BbiBoa: pu ymMmHOXeHUU paszpsaHoro ciaraemoro Ha 10, 100, 1000 u T. 1.
IIPOUCXOJINUT YBEJIIMYEHUE PA3PSAIHOTO CJIAraeMoro B COOTBETCTBYIOIEE KOJIMYECTBO
pas.

Ha emopom smane yuyuTenb NpenjaraeT ydalluMcs IpPOaHaJIU3HpPOBATh
Ipe/CTaBICHHbIE B TaOJMIE 4YKCIA, 3alUCaHHBIE OJUHAKOBBIMM IM(PpPaMH, HO

CTOSILIUMU B Pa3HbIX pa3psaax, HalpuMep:

Knacc eounuy HevicTBust
COT. | Jec. | em. | JecaTble | COTbIE | THICSYHBIE C pa3psIHBIM CJIaraeMbIM
5 9 1 6
S 9 1 6 D YMHOKaeM YMHoKaeM
5 9 1 6 | ) nHa 10 na 100

VYuyamnuecss YWTAlOT 4YHWCA, 3alUChIBAIOT WX, BBISBISIIOT JEUCTBUS
C pa3psIIHBIMU ClaraeMbIMu, GUKCUPYIOT UX.

Paccyscoenus yyawuxca:

— TaK KaK MpU NepexoJie OT YKCIia, 3alMUCAaHHOTO B OJTHOM CTPOYKE, K YUCITY,
3aMMCAaHHOMY B CIEAYIOIIEH CTpoYKe, HAOMI0MAaeTCs TMepexo]l pa3psaIHOTO
cjaraeMoro oT 0ojiee HHU3KOro K MOCIEAYIOIIEMY pa3psay, TO BO BCEX CiIydasx

ymMHOxaeMm Ha 10;
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— TaK Kak IpH MepexoJie OT Yucia, 3alIMCaHHOTO B IEPBOM CTPOUKE, K YHCITY,
3alMCAaHHOMY B TPEThEW CTpouke (T. €. uepe3 CTPOUKY), HAOIIOJAeTCs Mepexo
pa3psAIHOTO CJIaraeMoro ot 0oJjiee HU3KOro K 0Oojiee BBICOKOMY paspsiy uepes
paspsia, To ymHOkaeM Ha 100.

[Tocne 3TOro y4uresp OpraHu3yeT AeATeIbHOCTh YYAIIUXCS B HAPABICHUN
dhopMyIUpoOBaHUS TIpaBUJIa YMHOKEHHUS AecaTUuHON apodu Ha 10 u 100, mepenoca
NEHUCTBUN HAa YMHOKEHHE JaecaTuyHou 1podu Ha 1000, 10000 u T. A.

Heiicmeus yuawuxcsa. UuTaroT W 3aMMCHIBAIOT YHUCIA, NPEICTaBICHHbIE
B TaOnuiax, B Gopme MecATUYHBIX JIpoOel. BBIABISIOT HAa OCHOBE aHAJNOTUU U
00001IeHNs ACHUCTBUI C pa3psAIHBIMU CJaraéMbIMU JIEUCTBUA C JIECATUYHBIMU
JIPpOOSIMU ¥ 3aMOJHSIOT MPOMYCKHM B BBIPAKEHMSIX, YKa3bIBasi BMECTO KPY>KOUKa
apu(pMeTHYEeCKOe ACHCTBUE, BMECTO KBAJPATHKA — YHUCJIO, YTOOBI MOJYYHIJIOCH

BEPHOE PaBEHCTBO.

Yucno JlencTBUs ¢ pa3psAHBIMU CJIaracMbIMHU
5,916 > 5,916 =)
59,16 YMHO%KaEM YMHO%KaEM 5916 OF= 367
591,6 ) Ha 10 Ha 100 5916 O[]=591,6¢

3ateM yuaiuecs: GOpMyJIHUPYIOT MPABUIO YMHOXKEHUS JECATUUHBIX IpoOeit
Ha 10 u 100, pacumpsia ero Ha ymHoxkeHue Ha 1000 u T. 1.

Paccyoscoenus yuawuxcs:

— TaK Kak MpH MepexoJie OT pa3psAHOTO claraeMoro 00Jjee HU3KOro paspsiaa
K MOCJIEIYIOLIEMY pa3psily YMHOKaeM ciaraemoe Ha 10, To 115 moyyeHus yucia,
3aMKMCAHHOTO B CIIEAYIOUIEH CTPOUKE, JOHKHBI YACIIO, 3alMMCAHHOE B MPEAbIYILEH
CTpOUYKE, YMHOXUTH Ha 10: 5,916 « 10 = 59,16;

— TaK Kak MpH MepexoJie OT Pa3psIAHOTO cllaraeMoro 0oJiee HU3KOTO paspsiaa
K cjaraeMomy 4epes paspsig yMHOxkaeM ciaraeMoe Ha 100, To mig moiaydeHusd
YHUCIIa, 3alIMCAHHOTO B TIOCJIEIHEN CTPOUKE, JOJKHBI YHCIIO, 3alIMCAHHOE B MEPBOM
CTpouKe, YMHOXHUTH Ha 100: 5,916 « 100 = 591,6;

— 5,916 « 1000 = 5916;5,916 « 10000 = 59160; 5,916 « 100000 = 591600.
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BoiBoa: uToObl unciio yMHOXKUTh Ha 10, 100, 1000 u T. A., HATO 3aMATYIO
nepeHecTd Ha 1, 2, 3 u T. 1. udpsI BpaBo, a eciau mudp HE XBATaeT, TO IPUITUCATH
CIIpaBa HYJIH.

[Tocne 3Toro yuurtenb opraHusyeT MpoBepKy chopMyIUpPOBAHHOTO MPaBHIIA.

VYyammecs: mpoBepsoT CHOPMYITUPOBAHHOE TPABWIO C HCIIOIH30BAHUEM
3alUCH  JIECATHYHBIX JpoOei B (opMe OOBIKHOBEHHBIX JpoOe€i, BBIMOJIHSISA

AHAJIOTHUI0 C IIPOHECCOM OTKPBITUS ITPaBHJIa CIIOKCHUA U BbIYUTAHUA ACCATUIHBIX

TpoOeii.
5916 5916
5,916 OQL]= 59,16 91610 = —— 10 = —— =59,
on 591610 1000 10 100 59,16
5916 5916
5,916 = 591,6 9161 = ° = = ,
on 5,916 ¢« 100 1000 100 10 591,6

Hanee ydamuecs padoTalOT ¢ y4eOHMKOM — CBEPSIOT CBOIO (DOPMYIUPOBKY
¢ GOpMyYJIHPOBKOM, TAHHON B y4eOHHMKE, U MPU HEOOXOJIUMOCTH KOPPEKTUPYIOT
CaMOCTOSITEIILHO C(HOPMYIHMPOBAHHOE MTPABUIIO.

AHaJIOTUYHO TpPUMEPY OpTraHU3alMUd OTKPBITUS YYaIlUMUCS MpaBuja
yMHOXeHUs aecatnaHor apobu Ha 10, 100, 1000 u T. 1. y4uTeab OpraHU3yeT
JIEATEIIbHOCTh YUalllUXCs B HAMPABJICHUN OTKPBITHUS MPaBUIa JACJICHUS JEeCATUUHON
napobu Ha 10, 100, 1000 u T. 1.

[Ipu oneHuBaHMKM U OOOOILIEHWU PE3YIBTATOB MACSATENBHOCTU Y4YalllUECs
COCTaBIISIIOT MaMSTKH, OTPAYXKAIOIINE MTPABUIIA YMHOKEHUS U ICJICHUS JECATUYHBIX
npobeit Ha 10, 100, 1000 u T1.1.

ITamsaTKa. YMHOXKEHHUE JecATUIHBIX Apo0dei Ha 10, 100, 100 u T. 1.

[Ipu ymHOkeHuu necsaruunoit apoowm Ha 10, 100, 1000 u T. 1 HaHO 3amATYIO
MIEPEHECTH Ha CTOJIBKO 3HAKOB BIIPABO, CKOJIHKO HYJIEH B MHOXKHTEIIE, a €U 1udp
HE XBaTaeT, TO MPUIUCATh CIIPaBa HYJIH.
591610 =59,6;5916 ¢« 100 = 591,6;5,916 « 1000 = 5916;

(¥ &/ [

5,916 « 10000 = 59160;5,916 « 100000 = 591600.
U u
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YMHOKeHHE TeCATUHIHBIX IPodei

[Ipomecc dopmupoBaHUS y yYalIUMXCS YMEHHH YMHOKCHHS JIECSITHYHBIX
npobeii Oasupyercs Ha C(QOPMUPOBAHHOCTH y HHUX IIOHUMaHUS JACHCTBUI
YMHOKCHHS HaTYPaJIbHBIX YUCEN U JICHCTBHA YMHOXKCHUS W JICJCHUS JICCITUIHON
npobu Ha 10, 100, 1000 u T. 1.

Yuutens  opraHu3yeT  JICITCIBHOCTh  y4YalllUXCA B HamNpaBJiICHUU
CaMOCTOSATEILHOTO OTKPBITUS TIpaBWja YMHOXCHHS JIECITHYHBIX JIpOOeH,
WCITOJIB3YsI 3aJa4M, CBSI3aHHBIC C PEAIbHBIMU WM BBIMBIIUICHHBIMH OOBEKTaMH,
MaTeMaTHYECKHE 3aJaud. B HampaBlIeHUHM IOCTHDKCHHUS JIUIAKTHYECKOW Ieln
3a/la4d KOHCTPYHPYIOTCS YYHTEIEM WIH TOAOWUPAIOTCS TakuM o00pa3oM, dUTO
YCIIOBHE COJCPKUT HM3BECTHBIC YHMCIIOBBIC BEIWYHMHBI — HATypajbHBIC YHCIIa U
JECATUYHBIC APOOM, a TpeOOBaHME HAMPABICHO HA BBHITIOJHEHUE WX YMHOXCHHUS.
Hampumep, miepBast 3aada cBsi3aHa C BBIMBIIIUICHHBIM O0OBEKTOM, a BTOpasl 3a/1a4da
CKOHCTpYHUpOBaHa Ha OCHOBEe HcTOpuHM bojbiioro tearpa B MockBe, a UMEHHO:

YCIIOBHE COJIEPXKHUT Pa3Mephl 3ajia U CIICHBI TeaTpa.

3anaua 1. Ilose moaco/iHyxoB

3a JMenylIKWHOW JAEpEeBHEW HAYMHAETCS TOJIe
MOJICOJTHYXOB, JIJIMHA KOTOpOro 298 M, a mupuHa —
31 m. Tlone umeetr popmMy MPSAMOYTOJIIbHHUKA, ITUHA

KOTOpOro, KaxXETCid, IPOTAHYJIaCb A0 CaMOro

rOpru30HTA. Breruucnure momaab IT0ACOJIIHYXOBOI'O

ITIOJIA.

3anaua 2. [lyremecTByeM 1o croJuile. bosbioi Teatp
B 1924-1959 rogax bomnbmioit Tearp umen ase v

CIEHbl — OCHOBHYIO M (puinan. [[nuHa OCHOBHOTO

3ajla ¢ y4€TOM OPKECTPOBOM pPakoBUHBI — 29,8 M,

mpuHa — 31 M, BeicoTa — 19,6 M. ['myOuHa crieHsr —

22,8 M, mpuHa — 39,3 M, pazMep noprajia CleHbl —

21,5x17,2 m.

Bosnboii reatp, 1956 r.

149



1) HaiiguTe miomaas OCHOBHOTO 3ajia boibioro tearpa.

2) BeIuncanTe mion@aab CleHbl U opTaia CICHBI.

YuuTenp OpraHu3yeT aHajaus3 3a71ad.

Jeticmsus yuawuxcs. Ydamuecs: BbIICIAIOT YCIOBUE U TpeOOBaHUE 3ajady,
BBISIBIISIFOT, YTO MOJICTIBIO PEATBHBIX 00OBEKTOB — TOJISA, TEATPATHLHOTO 3a1a, CIIEHBI U
nopTajia CIEHbI SABJSIETCA OpsIMOYroiibHUK. M3 Tembl «HarnsgHas reoMetpus»
ydaluMcs YK€ HM3BECTHO, KaK HAWTH IJIONIIa[b NPSIMOYTOJIbHUKA, TO3TOMY OHU
3alUCHIBAIOT  JICMCTBUS, KOTOpPHIE HAIpaBJICHbl HAa HAXO0XKICHUE OTBETa
Ha MOCTaBJICHHBIE B 3ajayax BOIpochkl. Ha 3ToM 3Tame ydamuecss HaXOJIAT OTBET
TOJIKO Ha BOIIPOC MEPBOM 3a7a4u, IPU PEIICHUU KOTOPOU BBIMOJIHSAIOT YMHOKEHHE

HaTypaJIbHBIX YUCCII, T. C. I[GﬁCTBPIfI, IIpaBuJia BBIIIOJIHCHUA KOTOPBIX UM U3BCCTHBI.

Pewenue 3aoau yuawumucs

3aoaua 2
3aoaua 1 - .
nepewlil 60Npoc 6MOpoIl 60NPOC
29831 =9238 (M%) — 29,8¢31=7?(M%) — a)22,8¢39,3=?(M?)—miomanab CIICHBI
IIOIAAb [JIOIIAAb sama 6)21,5¢17,2=?(M%?) - momans
OJICOITHYXOBOT'O IOJIS. Boasimoro tearpa. HOPTaJa CLEHEI.
OtBer: 9238 M?. OtBert: ? M? OtBer: ? M?%,? M.

3aTeM MSATUKIACCHUKM CPAaBHUBAIOT PEIICHMS 3aJad W BBISBISIIOT, 4YTO
MPOU3BEICHUE B PEIICHUH MTEPBOM 3a/1aUl OTJIMYACTCSI OT MPOU3BEICHUSI K IEPBOMY
BONPOCY BTOPOM 3aJayu TEM, YTO OJMH M3 MHOXxuTened B 10 pa3 meHsble.
BcnomuHaoT, Kak M3MEHSAETCS MPOW3BEICHHE IPU YMEHBIIEHHH MHOKUTEIS
B HEKOTOPOE KOJIMYECTBO pa3, U (POPMYJIHMPYIOT BBIBOJ: 3HAUYEHUE MPOU3BEACHUS
Oyzmer B AecsATh pa3 MeHbIe, T.K. 298 31 =9238, 1o 29,831 = 923,8.
CnenoarensHo, 923,8 m? — momans 3ana bonsmioro Tearpa.

[Ipy moucke oTBeTa Ha BTOPOM BOMPOC 3aJayd ydYalluecs pacCyKJIaroT
aHaJIOTUYHO.

Paccyacoenus yuawuxcs:

— ecu Obl OB TTPOU3BEACHUSI HATYpaJIbHBIX YUCEN, 3alUCAHHBIC TEMU JKE
nudpamu, 9To U AecATUYHBIE Tpoou — 228 ¢ 393 u 215 ¢ 172, — TO MOXKHO OBLIO
Obl BBIYUCIUTH 3HAYCHUE TMIPOU3BEICHUS, WCIOJB3YS MPABUIO YMHOXKECHUS

HaTypaJIbHBIX YUCCII,
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—TaK KaKk KaXIbld W3 MHOXHUTENeW B TmpousBeneHusix 22,8 39,3 u
21,5 17,2 B 10 pa3 meHslle, To 3HaueHUe npousBeaeHus B 100 pa3 MeHbIIIE;

—TaK Kak 3HadyeHWe npowusBereHuss Mmenblie B 100 pa3, To B 3HaYeHUH
MPOM3BENICHUSI HATypaJbHbIX YHCEJI HY)XHO TEPEHECTHU 3amsTyl0 Ha JiBa 3HAKa
BJIEBO: Tak Kak 228 ¢« 393 = 89604, To 22,8 « 39,3 = 896,04.

Co3panace mnpoOiemMHas CUTyalus: KakK HaWTH KOJMWYECTBO 3HAKOB,
Ha KOTOPOE HY>KHO MEPEHECTH 3aISITYI0. Y Yalluecs NPOA0JIKAIOT PACCYKICHHUS:

— TaK Kak JOJDKHBI TEPEHECTH 3amsaTyl0 Ha JBa 3HaKa BJIEBO W oOIee
KOJIMYECTBO 3HAKOB IIOCJE 3alsITOM B O0OMX MHOXKHUTEISIX PaBHO JBYM, TO
KOJIMYECTBO 3HAKOB, HA KOTOPOE HY>KHO MEPEHECTH 3aISITYI0, PABHO CYMME 3HAKOB
IIOCJIE 3aMsATON B 000MX MHOKHTEIIAX.

Takum oOpa3zoM, B pe3yJIbTaTe CpaBHEHUS KOJIWYECTBA 3HAKOB ITOCJIE 3aIATON
B O0OOMX MHOXHUTEISAX M B 3HAUYCHUM MPOU3BEACHUS YyYalluecs HaxoIsT MyTh
BBIX0/1a U3 MPOOJIEMHOM CUTYallUU.

Jlanee yuurtenb opraHuszyeT 000OIIeHHE NEeITEILHOCTH U (HOPMYIMPOBAHUE
MIpaBUJIa BBITIOTHEHUS YMHOXKEHUS JECATUYHBIX ApoOei. Yuamuecs GopMyIupyrOT
MPAaBUWJIO YMHOXEHUS JACCATUYHBIX ApoOed, CpaBHUBAIOT CHOPMYITUPOBAHHOE
MPaBUJIO C MPABWIOM, JIaHHBIM B Y4EOHUKE, TPU HEOOXOIUMOCTU KOPPEKTUPYIOT
c(hOopMYJIMPOBAHHOE TPABWIO M COCTABISIIOT KapTOYKY-TIAMSATKY, COJEPKAITyIO

MNpCaAInMCanuc OJIA BBIIIOJIHCHNSA YMHOXCHUA JCCATUYHBIX z[p06eﬁ.

Ipennucanue «Y MHOKeHHE TeCATUYHBIX JpPo0eii»
1) 3anmcarh JOeCATHYHBIE JpoOM B CTOJOWK, He oOpalnas BHUMaHHE
Ha 3aIsITyl0, T. €. aHAJIOTUYHO 3alUCH YMHOXKEHUS B CTOJIONK HATypaJIbHBIX

qucel.
2) BBINOIHUTE YMHOKEHHE, HE 0Opallias BHUMAaHUE Ha 3aIsTyo.
3) IMoacuutats 00IIEe KOJUUSCTBO 3HAKOB MOCIIC 3aMATON B MHOKHTEIISX.

4) B mpowu3BeNeHUM MOCTABUTH 3aISTYIO, OTICIUB CIpaBa 3allsATOW CTOJIBKO

3HAKOB, CKOJIBKO UX B 000MX MHOKUTEIAX.
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2.4.5. Ilo3TanHoe OTKPbITHE YYALIUMHUCS MPABUJI JeJIeHUsI IeCAITUYHOI 1podu

Ha HATYPaJbHOE€ YUCJ/I0 U NECATUIHYIO IlpOﬁb

Jlenenue, B KOTOPOM OJIMH WMJIM 00a KOMIIOHEHTAa SBJISIFOTCS JECATHYHOM
Ipo0BI0, — NEUCTBUE, KOTOPOE IO CPABHEHHUIO C JIPYTUMH apHU(PMETUUECKUMU
JEHCTBUSIMHU BBI3BIBACT HAWOOJBIINE TPYIHOCTH y ydammxcs. [loatomy B 3TOM
Cllydae 3HAKOMCTBO C JI€JICHUEM YHUCEI HYXXHO OpPraHU30BaTb C ITOCTEHEHHBIM
HApPACTAaHUEM CJI0KHOCTH 3aJaHHM.

Pe3ynbraTomM neneHuss MOKET OBbITh HATypajJbHOE YHCIIO, OOBIKHOBEHHAS
IpoOb WM CMelaHHass JApoOb, KOTOPYID MOXHO WM HeENb3s 3alucarth
B BHUJE KOHEYHOW jecaTuuHod npobu. Ilostomy mnpu QopMupoBanuu
YMEHUM JIeJIeHUus JECATUYHBIX JpoOeld Ha HaTypalbHOE YHCIO WU
JNECATUYHYI0 JpoOb HYKHO OOpaTUTh BHHUMAaHHME Y4YalllUXCSl HE TOJBKO
Ha IIOCIIE0BATEIbHOCT JCUCTBUM NIPU JACICHUH, HO W HA PE3yJbTaT ACICHUS
U Ha (OpMY €ro 3aIMKCH.

Kak wu3BecTHO, JeieHuMe HaTypajgbHOTO 4YHCIAa WM JCCITUYHOM ApoOu
Ha JECATUYHYIO TpOOb CBOAUTCS K JICJICHUIO YUCia Ha HATypallbHOE YUCIIO0, B CBSI3U
C 3TUM NIEPBOHAYATIBLHO HEOOXOIMMO C(HOPMHUPOBATH Y YUAIIUXCS YMEHUE JACICHUS

JECATUYHOM IpoOr HA HATYpaJIbHOE YUCIIO.

JesieHue necATUYHOM APOOU HA HATYPAJIbHOE YHCJIO0

OpFaHI/I?:aHI/IH nmponecca CaMOCTOATCIIbHOI'O OTKPBLITHUA IIPpaBHUII CJIOKCHUA,
BbIYUTAHUS W YMHOXCHUSA IOCCATUIHBIX ,up06el71 OIIKMPACTCsA Ha BBIIIOJHCHHC
9THUX I[CflCTBHfI C HaTypaJIbHbIMHU qucCJIaMi, OOBIKHOBEHHBIMU 500051
CMCIIaHHbIMU IIpO6$IMI/I n ux CBOﬁCTBa, T. €. Ha IIpaBujia, KOTOPLIC HN3BCCTHLI
ydaumumces. OpI/IeHTI/Ip}IHCB Ha TaKou IoAxXoA, IIOKa>XCM OPraHHU3alHIO ITPOoHCCca
OTKPBITHA Yy4YallIUMHCA IIpaBujia JCJICHUA I[CCHTH‘{HOI;'I ,[[pO6I/I Ha HaTypaJbHOC

qHuCJIo.
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Ha nepeom smane y4uuTenb OpraHU3yeT CPaBHEHUE KOMIIOHEHTOB JEJICHUS
HATypaJbHBIX YUCEN U ACCITUYHON APOOU HA HATypaJbHOE YHCIIO, TIOJ00paB Takue
YuCia, KOTOPBIE BBI3OBYT y Y4YAIIMXCS HANMEHBIINE 3aTPYAHEHUS. Y 4Yalluecs
BBINIOJIHAIOT JEJICHHE HATYPAJIbHBIX YHCENl U JIECATHYHON APOOM HA HATypajbHOE

YHUCII0, 3aMMUCHIBAS IECATUUHYIO AP0Oh B (hOpMe OOBIKHOBEHHOM IPOOH.

6:2=3 3
:2:—:2:—:
0.6 10 10 03
20:5=4 2 20
0,2.5_1—0.5_W.5_0,04
12:3=14 12 4
12: = —_— = —=
23 10 3 10 04
513:3 =171 513 171
1 : =—: —_ —
51,3:3 T 3 n 17,1
513-3—513-3—171—171
U100 T 100 0
0,513:3 = >13 3= 171 =0,171
’ 77100077 1000

Paccyscoenus yuawuxca npu cpaBHEHUH KOMIIOHEHTOB JI€JICHUS:

— TaK KaK HaTypajJbHOE YHUCJO, COCTABJIEHHOE W3 TEX € LUPp, 4YTO H
JecATUYHas ApoOb, NETUTCS HA APYroe HATypajJIbHOE YHUCIIO, TO MOKHO BBINIOJHUTD
JIeJIeHne JECATUYHOM ApoOM Ha HATypaJbHOE YMCIO, 3alKcaB CHaudajga ApoOb
B (hpopme 0OBIKHOBEHHOM ApoOH;

— TaK KaK MOJYyYMJIM OOBIKHOBEHHYIO IpoOb, KOTOPYIO MOXHO 3alucaTth
B (hopme AECATUIHON TPOOH, TO BHIMOJIHUM MEPEXOJ] OT 3aMUCH YaCTHOTO B (hopme
OOBIKHOBEHHOM APOOU K AECATUUYHON (hopMe 3anuCH.

Bo Bcex ciyyasix pe3yabTaToM JiefieHus Oblia AecsITUYHAs 1PO0b.

Ha emopom smane yuntenb co3faer NpoOJEMHYIO CUTYaIHIO C MOMOIIbIO

3agadu, CBSI3aHHOM C p€ajlbHbIM CIIOPTHUBHBIM COOBITHEM.
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3agaua «@UrypHOE KATAHHE.

26-28 ampens 2022 rtoma coctosuch Bcepoccuiickue CcOpeBHOBaHUS
«¥OxHBI OpH3», KOTOpBIC MPOBOJWIMCH Ha JICJOBOM apeHe JBOpIia CIopTa
«bompmoity B Coun.

Bo Bpems copeBHOBaHUI 10 CHHXPOHHOMY KAaTaHHWIO CYIbH ITOCTABUIIU
koMmaHae <«OKemuyxuna» cuenayronme Oamiel: 7,/5; 7,50; 7,83; 8,00; 8,00;
3a KOMITO3HITNIO CymMMa OaiioB paBHa 62,53; 3a aieMeHThl — cymMma 6ajuioB 61,13.

Y4YuTeNnb COCTaBIIICT BOMPOCHI, OPUCHTUPOBAHHBIC HA BBITOJTHCHUC JCICHHS
JEeCATUYHOU poOH Ha HATYpaJIbHOE YHCII0, HAIPUMED:
— KaxkoB cpennmii 6ayu1 KOMaH/IbI 32 CHHXPOHHOE KaTaHUE?
— KakoB o0mmii cpeauuii Oay1 MOaydMsia KOMaHJia 3a CHHXPOHHOE
KaTtaHue?
Paccyscoenus yuawuxcs:
— TaK KaK CpeaHui Oall1 paBeH cpeaHeMy apuhMEeTHIECKOMY BBICTABIICHHBIX

6aHJIOB, TO HAJO BbIYUCIUTDL CPCIAHCC apI/I(I)MGTHLIeCKOG M3BECTHBIX OAJIOB.

1) | 7,75; 7,50; (7,75 + 7,50 + 7,83 + 8,00 + 8,00): 5 = 39,08: 5 =?
7,83; 8,00:;
8,00

2) | 7,75: 7,50; (7,75 + 7,50 + 7,83 + 8,00 + 8,00 + 62,53 + 61,13): 7 =
7,83, 8,00; = (39,08 + 62,53 + 61,13): 7 = 162,74: 7 =?

8,00;

62,53; 61,13

—TaKk Kak HarypaibHble uucia 3908 u 16274 He npensaTcs Haieno
COOTBETCTBCHHO Ha 5 W 7 HaIeNlo, TO KaK HaWTH 3HadeHUs BeIpakeHuit 39,08: 5 u
162,74:77

[Tox pyKOBOACTBOM YUHUTEINS MIKOJLHUKH HUIIYT BHIXOJ U3 MPOOIEMBI.

VYuyanuecss NpejacTaBisiOT HaWJEeHHbIE CyMMBbI OallJloB B BHUJIE CyMM Tak,
yTOOBI ClaraeMble JCIWINCh Ha 5 W 7 COOTBETCTBEHHO, MPU STOM BBIJICISIOT
HanOOJIBIITNE CIaraeMble U3 YMCJIa CyMMBbI 0aJlioB.
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1) | 7,75; 7,50; (7,75 + 7,50+ 7,83 + 8,00 + 8,00): 5 = 39,08: 5 =7
7,83; 8,00;

8,00 39,08:5 = (35+4+4,08):5=(35+4+0,05+0,03):5 =
=7+08+0,01+0,030:5=7+0,8+ 0,01+ 0,006
= 7,816
2) | 1,75; 7,50; (7,75+ 7,50+ 7,83 + 8,00+ 8,00 + 62,53+ 61,13):7 =
7,83; 8,00; = (39,08 4+ 62,53+ 61,13):7 = 162,74:7 =?
8,00;
62,53; 61,13 162,74:7 = (140 + 22,74):7

=(140+21+1,4+0,28+0,06):7 =
=20+3+02+0,04+0,06:7 = 23,24 + 0,06: 7

16274 _ 162274 87

162,74:7 = 100 .7—100.7—23ﬁ

B pe3ynbprare aHanmn3a Mogy4eHHbIX BBIPA)KEHUHN BBISIBIICHO, YTO:

1) mpu oTBeTe Ha TEPBBIM BOMPOC MOJYYHIACh JCCATHYHAs JApoOb, a
BO BTOPOM CJIy4ae HE yAaJ0Ch BBIOJHUTH AEJICHUE 10 KOHIIA;

2) BbIZICJICHHE HAMOOJIBIINX CIaracMbIX U3 3HAYCHUH CyMM 0alJIOB, KOTOPBIC
JIEIIATCS Ha S U 7 COOTBETCTBEHHO, OTPAXaeT MO3ULMOHHBIN COCTAB YMCIIA C YYETOM
JIEJICHUSI HA YHCIIO;

3) 3anuch JAeICHHUS Yepe3 pas3lioKeHHE YKClia Ha cjaraeMble, BO-TICPBBIX,
TPYAOEMKO, a BO-BTOPBIX, HE BCET/1A YJIA€TCS BBIIIOJIHUTD JICJICHUE.

Ha mpemvem osmane yuuTenb WIM KTO-TO W3 YYaIUXCS MPENJIaraet
BBHITIOJIHUTD JIEJICHUE B CTOJIOUK, ONMHUPAsCh HA TO3UIIMOHHBIA COCTaB JIECATUYHOM
JpoOu.

Yuutenb cHauana 1eMOHCTPUPYET 00pa3Ilbl 3aMKMCH U TIPEAJiaraeT yqaamyuMcst
CaMOCTOSITEIILHO 3aIuCcaTh JICJICHUE B CTOJOUK B paMKax peIIeHUs MEPBOMl 3a/1auu,
3aTEM Ha JIOCKE BBIMOJIHSIECT KOMMEHTUPYEMOE JEJICHUE, aKIEHTUPYSd BHUMAaHUE
y4alquxcss Ha MNPaBWJIbHOM MOCJIEAOBATEIIBHOCTU BBINIOJHEHUS JCUCTBUM IPH
JICJICHUU. Y4Yalluecss CpaBHUBAIOT CBOIO 3alMCh C 3alUChI0 YYUTENIS W

KOPPEKTUPYIOT €€ MPU HEOOXOIUMOCTH.
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Bo BTOpOM ciydae, Tak Kak JeJ€HHE JACCATUYHOU APOoOM HA HATypallbHOE
YHCJIO HE 3aBEPIIMIIOCH, YUUTENb JEMOHCTPUPYET, KaK 3alKcaTh YaCTHOE B TAKUX
clly4asix, OTMEYasi, YTO B 9TOM CJIy4ae IeJeco00pa3Ho MepelTH K 3alucCy B BUJIE
JIpoOU OOBIKHOBEHHOM.

3areM yuuTenb OpraHu3yer oO0O0OIIeHHWE YYaIIUMHCS BBITOJHEHHOU
NEATETLHOCTH  4Yepe3  PAcCMOTPEHHE  PAa3JMYHBIX  YaCTHBIX  CJIy4aes,
dbopMynupoBaHue TpaBuiia JEJICHUS ACCITHYHOW APOOM Ha HATypalIbHOE UYHMCIIO.
VYyammecss COCTaBIAIOT MaMsTKy, BKJIOYas OOpas3ibl BBIOJTHEHHS JIEIECHUS

B CTOJIOUK.

IMamsaTka. [esenue necAaTHYHOM IPOOU HA HATYPAJIbHOE YHUCJIO
Jlenenue necATUYHON NpoOM HAa HATYpaAJIbHOE YMCIIO BBIMOJHAETCSA TaK K€, KaK U
JIEJICHNE HAaTypPaJbHbIX YHCEII, [IPU 3TOM Cpa3y MOCJE TOT0, KaK 3aBEPLIEHO JACIICHUE

HCJ’IOfI YaCTHU, B HaCTHOM CTaBsAT 3alIATYIO.

15 8
~ 8 1 8 75 - b 80917 7 4 7 12
0 o 2 7 _ '
7 0 7 2 6, 2 2 5
1 8
6 4 — 2 7
1 4 N
6 0 2 4
4 9
5 6 - 30
4 9 N
,40 0 2 4
4 0 6 O
0 T 6 0
0
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JesieHne uyncJia HA eCATUYHYIO IPO0H

Cnenyromuii  sTam  MOCBALIEH  (OPMHPOBAHUIO  YMEHHUS  JICJICHUS
Ha JIECATUYHYIO IPOOb.

Ha stom stane nenecooOpa3zHO MpeaIONKUTh YYaIIUMCS PACCMOTPETh JBa
ciydas: JEJICHHE HATypajJbHOTO 4YHCIAa Ha JECATHYHYIO ApoOb W JeJCHHE
JECATUYHOU JPOOM Ha JECITUYHYIO JpoOb. AHAJOTMYHO PACCMOTPEHHOMY BBIIIIE
MPOIIECCY OpraHu3alus OTKPBITUS TMpaBWiia JEJIEHUS Ha JECITUYHYIO ApOoOb
OaszupyeTcs Ha JeATeNbHOCTHOM mojaxonae. ClenoBaTeNbHO, YUYHUTENIb MOXKET
WCIOJB30BaTh JJIA O3TOr0 3aJauyd, HW3BECTHBIE YHUCIIOBBIE JAHHBIE KOTOPBIX
MpEACTAaBICHbl HATypaJbHBIMU U  JIECATUYHBIMU JApPOOSIMH, 3alMCAaHHBIMHU
C TIOMOIIIbIO OJMHAKOBBIX ITUPD.

Yuurtens npemjiaraeT yyanmMmces 3arucaTh pelieHue 3a/1a4, a MI0TOM CPaBHUTh
M TPOAHAIM3UPOBATH UX WM OPraHU3yeT aHallu3 M CPABHEHHE YK€ TOTOBBIX
pemeHuii. B oboux caydasx B pe3ynbTaTe CpPaBHEHHUS PEIICHUN BBISBIISCTCS
AHAJIOTUYHOCTh U OTJIMYMS B KOMIIOHEHTAaxX JEUCTBUM pemenus. Kpome Toro,
3HaHWE TpaBWIA JICIICHUS IECATHUYHOW IPpoOM Ha HATypalbHOE YHCJIO TIOMOTaeT
yqammmcs chOpMYyJIMpOBAaTh TPABWIIO JIEJICHWS HATypaJIbHOTO 4YHCIa WU
JNEeCATUYHOU JApoOM Ha JeciaTuuyHyro JpooOn. [lpuBemem, mpumepsl 3amgad s
OTKPBITHS TIPaBUJI JCICHUS HA JECATHYHYIO APOOb.

VYuurtens, co3naBas NpOOJIEMHYIO CHUTYallMIO, CTABUT IMEpeNl ydalluMUCs
y4eOHYIO 3a1a9y: BBIIBUTH aHAJIOTHIO M Pa3lInuus YCIOBUM U TPpeOOBAaHUM 3a/1a4 U

000CHOBATh U3MEHCHHE 3HAYEHUH YaCTHOTO.

Homep u mexem 3a0auu Pewenue 3a0auu

1 Oxoso neaymKHHOTO A0Ma B JAepeBHE OOJIBLION 2048:32 =64 (M) -~

TIpHycafeOHblii yJacTOK MPSAMOYTronbHOH (opmpr, — WIHHA mpHycazedHoro

HaifauTe amuHy npruycaaeOHOTo ydacTka, ecii ero ) 1acTka.

womans papHa 2048M?, a mupuHa papHa 32 M. Omeem: 64 M.
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2 Okojio JIeayIIKWHOTO J0oMa B JIEpEeBHE OOJBIION 204,8:32 =64 (M) —

npuycanebHbI y4acTOK, Ha KOTOpoM mommmo  HPHHA bpyxrosoro

JlOMa M Oropoja pacHonoxkeH (pykTosblii cam. 414

MHOTO Pa3HBIX TUIOJIOBIX IEPEBBEB PACTET B cany. ~ OMeem: 6,4 M.
EcTb 51651001, BUIITHYU, CITUBBI, aOpuKockl. HalmuTte
HIMPUHY TPSMOYTOJILHOTO YYacTKa, Ha KOTOPOM
pacrnoyio)keH (PPYKTOBBIN cajl, €CIU €ro IUIONIa b
pasHa 204,8M2, a juinHa paBHa 32 M.

3 Oxo0 AEeIyHIKUHOTO JIoMa B JepeBHE OOJIBIION 20,48:3,2 = 6,4 (M) -

npHycanebHbIH yJacTOK, Ha KOTOpOM mommmo — ‘WIMHA 9epliaKa.

JIOMa H OTOpojia pacrioNosker GpyKToBblf can. Ha ~ Omeem: 6,4 M.
yepake J0Ma XpaHATCS PasHble CTapble BEIH,
KOTOpBIE MOTYT paccka3aTh MHOTO HCTOPUIA,
CBSI3aHHBIX C JIOMOM M JKM3HBIO €0 OOUTaTelIeil.
Haiiniure mimHYy 4weppaka, €Clii  OH HMEET

MpaBUIbHYIO  MPSMOYTOJbHYIO  (opMmy, €ro

nomaas pasHa 20,48Mm2, a qmHa — 3,2 M.

Yuutens  pyKOBOAUT  ACSATEILHOCTHIO  y4alllUXCs, 3ajaBas  Ipu
HEOOXO0IMMOCTH HaBojsme Bompockl. [locme oOcykaeHus 3a1a4 U UX perieHuin
YUUTENb TpejiaraetT oOOOIIUTh BBIMOJHEHHbIC JIEUCTBUSA C 4YMCIIaMH, J0OaBUB
ClIy4dail, HE€ OTHOCSIIMUMCSA K pEIICHUIO 3aJad, KOorja JeJIMMO€ U JACIUTENb
B BBIP@KEHHUH K NIEPBOH 3a/1aue oAHOBpeMeHHO ymeHbInaroTcs B 10, 100 u T. 1. pas.

Paccyosicoenus yuawuxcs:

— TaK KakK BO BCEX TPEX 3aJayax reOMETPUUECKON MOJICNIbIO Pa3HbIX YYaCTKOB
SBJISIETCS TPSIMOYTOJBHUK, TO, 3Has €ro IUIONIaJb W OJHO W3 HW3MEPEHUH,
BBIYHUCIISIIOT BTOPOE U3MEPEHUE MPSIMOYTOJIbHUKA,

— YUCJIOBBIE JJAHHBIE Pa3MEPOB YUACTKOB 3aMKUCAHBI C TOMOILBbIO OJTMHAKOBBIX

uu@dp B OHOM U TOM e MOCIEeI0BATENbHOCTH, HO B pa3HbIX (hopmax;
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— U3MeHeHne JyacTHoro B 10 pa3 B pelIeHnH BTOPOM 3a/1a4d [0 CPAaBHEHUIO
C MepBOil 00BICHAETCS yMeHblIeHueM B 10 pa3 nenuMoro;
— OJIHOBPEMEHHOE YMEHBIIEHUE JeTuMoro u aenutens B 10 pa3 B TpeTbe
3a/1a4e 10 CPABHEHUIO CO BTOPOIl HE IPUBEIIO K U3MEHEHHIO YaCTHOTO;
— €CJIK JAEIUMOE U JenuTenb B BelpakeHun 2048:32 = 64 0aHOBpEMEHHO
ymenbmath B 10, 100 u T. 1. pa3, To yacTHOE ocTaeTcs 03 U3MEHEHUS:
204,8:3,2 = 64;20,48:0,32 = 64, 2,048: 0,032 = 64.
BoiBoa: geneHue Ha JCCATUYHYIO JpOoOb MOXHO 3aMEHUThH JCJICHHUEM
Ha HAaTypaJbHOE YKCIIO.
PesynbTaToM JEATETBLHOCTH yYaIIUMXCsl SIBJISIETCS  CPOPMYTUPOBAHHOE
MIPaBUJIO.
IIpennucanue nejieHusi HATYPAJbLHOI0 YHCJIA U TeCATUHOMN Ipooun
Ha JeCATUYHYIO IPO0b
Jlenenue Ha NECATUYHYIO IPOOb CBOJUTCS K JIEJICHUIO HA HATYypaJbHOE YUCIIO.
1) B nmemumoM H JienuTeNie NEPEHECTH 3alATyi0 Ha CTOJIBKO 3HAKOB BIIPABO,

CKOJIBKO MX COAEPKUTCS MOCIIE 3aIATON B ICJIUTEIIE.
2) BbINOIHKTSE A€TICHHE HA HATYPabHOE YHCIIO.

3) Ecnu B nenuMoM He XBaTaeT 3HAKOB, TO CIpaBa MPUITUCAThH HYJIH.

2.4.6. ®opMupoBaHNe YMEHHUS ONIEPUPOBATH MOHITHEM «IeCATHYHAS IPOOH»

YMeHue omnepupoBaTh MaTeMaTUUYECKHM TOHATHEM SBJSETCS OJHUM
u3 TpedboBanuit PI'OC OOO k mnpeaMeTHBIM pe3ylibTaTaM O00ydeHus
MaTeMaTUKe. YMEHHE ONEPUPOBATH MOHATHUEM «JIECATUYHAS NPOOL» MOMHMO
c(hOpPMUPOBAHHOCTH €T0 BOCHPUATUS KaK (OPMBI 3alUCH YHUCTA, YMECHUS
XapaKTEPU30BaTh CBSA3b C MOHATHSAMH «HATYyPaJIbHOE YHCIIO», «OOBIKHOBEHHAS
JIpoOb» W MPEICTABICHUS JACCATHIHON IpOOH B BUJC OOBIKHOBEHHOW BKIIFOYACT
WCITOJIb30BAHKUE ATOTO TIOHATHS TIPU MPOBEICHUN PACCYKICHHH, JOKa3aTCIbCTBE

U peIleHUH 3a/1a4.

159



Kpome »3TOoro, ymeHue onepupoBaTh IOHITHEM «IECATHYHASA JpOOb»
BKJIFOYAET €ro MCHOJb30BAHUE MPU PEHIEHUH KOHTEKCTHBIX M IPAKTHKO-
OpUEHTHPOBaHHBIX 3ajad. CienoBaTeNlbHO, Mpolecc (OPMUPOBAHUS YMEHUI
ONEPUPOBATh MOHATHSAM «IECSATHUYHAs JpoOb» MpPU H3YYEHUH MaTEMaTUKU
1eJIecCO00pa3HO OpraHN30BaTh B €AMHCTBE ¢ (HOpMUPOBaHHEM (DYHKIMOHAIBHOM
MaTeMaTU4eCcKOd IpaMOTHOCTH. Ilo3ToMy mnpu u3ydeHun Tembl «/lecaTuyHbIC
IpoOm» HEOOXOIMMO BKIIIOYATH 3a/aHus, OTPAXKAIOUIHE peajbHBIE COOBITUS U
JKU3HECHHBIC CUTYallMM HE TOJIBKO IPU OTKPBITUU MOHSATHS U IPABUJI BBIIIOJHEHUS
apumeTnyeckux NAeUCTBUN, HO U Npu (HOPMUPOBAHMM U PA3BUTUU YMEHHM
IIPUMEHEHUS €r0 CBOKCTB, IPOBEICHUH PACCYKACHUH, JOKA3aTEIbCTBE KaKUX-TM00
(akToB M pelIeHNnH 3a]a4 B peanbHOM ku3HU. [IprBeneM npumepsl 3a1aHuil.

IIepBoO€ 3HAKOMCTBO C HCTOpPUEN OCTPOBA BpaHresns mpon3onuio y yqanmuxcs
IIpU BBIIIOJIHEHUH 33JlaHUi B HampaBlieHud ¢opmupoBanua OMI' nipu usyueHuu

TCMBI «HaTypaHBHBIC quciaar».

3ananue « Ocrpos Bpaunreis»

B CeBepnoMm JlenoBUTOM OKeaHe
Mexay BoctouHo-Cubupckum MopeMm Hu
YyKOTCKUM MOpEM PAaCIOJIOKEH
pOCCHUMCKUM OCTpOB BpaHresns, KOTOpBIH
Ha3BaH B 4EeCTh POCCHIICKOTO
MOperjaBaresis M TOCyJapCTBEHHOTO
aesaTens XIX BEKa depauHanga
[TerpoBuua Bpanrens. OcTpoB HaXxOauTCs
Ha rpaHule 3anagHoro u BocTodHoro

nonymapud u  pasgpemsierca  180-m

MEpPHUJAUAHOM Ha JIBE MOYTH PABHBIC YaCTH.
Otnenén ot wMarepuka (ceBepHoe moOepexxkbe UYykoTku) mponauBoM JloHra,
HIMPUHOM B caMO# y3Kk0i1 yacTu okoJio 140 km. [imoniaas ocTpoBa cOCTABISIET OKOJIO

7670 xm?, u3 KOTOpBIX 0KOJIO 4700 KM? 3aHUMAIOT TOPHI.
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Ha sTom He60JIb11I0M MO TUIOIIAIX OCTPOBE FOCIOACTBYIOT JIBa THIIA KJIUMATa.
Ha npubpexHbIx paBHHHAX MO BIUSHUEM MOPS 3UMOW TeMIIEpaTypa OMyCKaeTCs
no 25—30 rpaaycoB llenbcus HUXKE HyJIsS, a JIETOM cocTaBiseTr Juib 1,5—-3,5
rpanyca Llenscus.

Knwsar ocTpos Bpanrana (napsma 1864-2010 rr)
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OctpoB Bpanrens / Bukuneaus. — URL: Bukunenus. OctpoB Bpanrens.

[Ipu m3yyeHUM NECATUYHBIX IpoOei MOKHO OPraHU30BaTh MCCIIEIOBAHHE
KJIMMaTHYECKUX YCIIOBUH Ha ocTpoBe. Hampumep, cocTaBUTh BOMPOCH! K TEKCTY,
HaIlpaBJeHHbIE Ha CPAaBHEHUE TEMIIEPATYyp, BEIUMCIIEHUE PA3HULIBI TEMIIEPATYP.

Tak kak B 5-M KJ1acce ydamuecs €Ie He U3y4aroT OTPULIATENIbHbIE YHUCIIA, TO
JUTSL COCTaBJICHUSI BOIPOCOB OepeM MH(POPMALIUIO O TEMIIEPATypPEe TOJIBKO JIETOM, a
IpU U3YyYEHUU OTPULIATENBHBIX YHMCEN B 6-M KJacce MOYHO BEPHYTHCS K ATOMY

3aJaHHIO.

161


https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D1%82%D1%80%D0%BE%D0%B2_%D0%92%D1%80%D0%B0%D0%BD%D0%B3%D0%B5%D0%BB%D1%8F

Bonpocwel no meme «/lecaimuunvie Opobuy:

Kakass camas Bbicokasi Temmeparypa JieToM Oblia 3adUKCHUpOBaHA
Ha ocTpoBe Bpanrensa?

Kakass camas Hu3kas Temmeparypa JeToM Obuta 3adUKCHpOBaHA
Ha OCTpOBE?

Boruncnure pasHuily MeXQy HauOOJbIIe M HaMMEHBIIEH JIETHUMHU
TeMIlepaTypaMu.

Pacnonoxkute Mecsdmbl 1O Bo3pacTaHuio  (yOBIBaHUIO) CPEIHUX
TEMIIEpaTyp JIETOM.

N300pa3ute HA KOOPAMHATHOW MPSAMOM TOUYKH, KOOPAUHATAMU KOTOPBIX
SBJIIFOTCS] 3HAUYEHHUS JIETHUX TEMIIEPATyP.

VYkaxute, Kakoe NpUOIMKEHHOE 3HAUYECHUE OJMKE APYTUX K TOUHOMY
3HAYEHUIO IUIOMIAIU OCTpoBa Bpanrens:

1) 7 ThIC. KM? 2) 7,5 ThIC. KM? 3) 8 ThIC. KM??

Bonpocwi ona danvuetiuiezo ucnonv3osanusi:

Kakue w3 crenyrommx coOBITHM, CBS3aHHBIX C HCTOPHEH OCTpoBa

Bpanrens, otHocsTesa k XIX Beky?

a) BiepBbie OoCTpOB Ha KapTy HaHEC pycCKuil mepBompoxojer MBax
JIbBOB, 3TO TIpom3onuio He no3auee 1707 roxa.

0) bosee TouHO pacmosoxkeHue octpoBa ompenenun . I1. Bpanrens
B xoje skcrnenuunit 1820-1824 ronos.

B) B 1867 ocTpoB OblT Ha3BaH B 4eCTh PYCCKOI'O MyTEIICCTBEHHHKA U

rocyaapctBeHHoro nestens Oepannannaa [lerpoprua Bpanres.

r) B centsiope 1911 rona Ha octpoBe Bpanrens ObuT MOAHAT POCCUUCKUN
dar.

n) B 1926 romy na octpoBe BpaHnrenss ObUI0 OCHOBAaHO MOCEJICHHE
VY11akoBCKO€ U OTKPBITA MOJISIPHAS CTAHLIUS.

Kakyto yacTe ocTpoBa 3aHUMArOT ropbl? Beipaszure necaTuuHOl ApoObIo

U B MIPOICHTAX.
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https://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B0%D0%BD%D0%B3%D0%B5%D0%BB%D1%8C,_%D0%A4%D0%B5%D1%80%D0%B4%D0%B8%D0%BD%D0%B0%D0%BD%D0%B4_%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%B8%D1%87

— Brpruucnoute pazHuIly MEXIy aOCOTIOTHBIM MAKCUMYMOM U a0COJIIOTHBIM
MHUHMMYMOM TEMIIEPATYpP B Mae, B HIOHE.
— Ilpoanamu3upyiite TemneparypHbie AaHHblie 2007 roga um HOCTpoMTE
II0 3TUM JIaHHBIM JuarpamMmy, BbIOpaB MOAXOMAIIUN ISl 3TOTO BHJ
JUarpaMMsl.
B 3TOM 3a/1aHNH TEKCT COCTAaBHOM: MH(POPMALIMSI ITPEACTABICHA B IPUBBIYHOM
JUIS y4JaIIuXcsl CJIOBECHOM (popMe, a Takke B Tabyuie. DTOT NpUMEp MOKa3bIBAET,
YTO MOYKHO HMCIIOJIB30BAaTh OJIHY PEANBHYIO CUTYAIUIO IIPU U3YYEHUU PA3HBIX TEM,
HO UCIIOJIb3YS pa3Hble (PaKThl O CUTYAllMU U YUCIIOBbIE JAHHBIE.
3ananne «llyremectByeM mo cronwmue. JKHBONKCHBIA MOCT» IOKa3bIBAET
BO3MOYKHOCTb CO3[IaHUs LIUKJIA 3aJaHuil, 0ObEIMHEHHBIX OJTHOM TEMOW, HapUMep
«IIyremecteyeM mno crosmue». Mcenons3oBanue 3amaun  «IlyremecrByem
1o croiuie. bonpmoil TeaTp» U3 3TOro LMKIA OBUIO MOKA3aHO MPU OTKPBITUU

MPABUJI YMHOXKEHUS JIECITUUHBIX JPOOCH.

3ananue «IlyremecrByeM no crosume. /KuBONMCHBIA MOCT.

JlninHa mnepexona BaHTOBOro KHMBONMMCHOIO MOCTa, PacHOJIOKEHHOIO
B Mockse, coctaBisieT 1460 M, mupuHa — 37 M, JJIMHA OCHOBHOTO Tiposiéta 409,5 M,
YUCJIO BaHT — 72. PaccTosiHME OT MOBEPXHOCTU BOABI JO JOPOKHOIO IMOJOTHA —
oxo0J10 30 m.

MocToBOlM mepexo]l pacCYUTaH Ha BOCEMb MOJIOC ABUKEHHS — IO YEThIPE
B Ka)KJIOM HanpasiieHuU. Kaxaas nomoca uMmeeT mupuny 3,75 M ¢ pa3aeauTeIbHOM
nosiocoit 2,0-2,6 M, METPOBOM MOJIOCON O€30MacCHOCTH M TpoTyapamu 1o 1,5 m
c 00erx CTOPOH.

Ha moaxomax K MOCTYy YCTaHOBJICHBI JIECTHUYHBIE CXonbl. Hecymue
KOHCTPYKIIMM MOCTa OKpalleHbl B KpacHbli 1BeT. (CaMu BaHTBI COCTOSIT
13 BBICOKOTIPOUYHBIX KAHATOB, MOKPHITHIX MOJUATUIIEHOBON TPYOOH.

dyHaaMeHT MOocTa onupaercs Ha cBau JuHou 20—40 M u nuamerpom 1,5 M.
CBaum onuparOTCsi HAa M3BECTHSAKH, 3alEMEHTUPOBAHHBIE JUISI 3alOJIHEHUS

BO3MOYKHBIX KapCTOBBIX MyCTOT. biarogaps yHUKanbHOW OCOOEHHOCTH MOCT MOT
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OBI paCKauuBaTbCsA, KaK Kadcjid, HO A HCKIIYCHHUA HCKOHTPOJIHUPYCMBIX

KoJIeOaHU Ha OJTHOM U3 ONOP YCTAHOBJIEHBI TACUTENH KoJeOaHU — neMigepsl.
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Bonpocwel no meme «/lecaimuunvie Opobuy:

—  BpraucauTe mupuHy MOJ0C B OTHOM HAMpPaBJICHUMU.

— Bpruucnute cpenHee 3HaY€HUE MUPUHBI Pa3IeTUTEIbHON MOJIOCHI.

— BpruucauTe mMMpuHy MOCTOBOTO MIEPEX0/1A, UCTIONB3YS CPETHEE 3HAUEHUE

HIUPUHBI PA3AEIUTEILHON TOJIOCHI.

Bonpocul ona danvuetiue2o ucnonb308anus:

— Brwruucaure 005EM 01HOM CBaM, HA KOTOPYIO OMMHUPAETCS MOCT.

—  BrwruucauTe miomaas 0CHOBHOTO MPOJIETAa MOCTA, IPpeHeOperast u3rudamu
MIOJIOTHA MOCTA.

— CkoHCTpyupyWTE€  MAaTEMATHYECKYKH)  MOJEIb  IOJOTHA  MOCTA,
npeHedperas u3rudaMu MoJIOTHA.
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B cinenyronem nmpumepe npuseAcHo 3aganue «llyremectByem 1o cToymue.
Bonbiioit Teatpy, HO nHpOpMaLK 00 UCTOPUH U KOHCTPYKTUBHBIX OCOOEHHOCTAX
3aJ1a ¥ CLIEHBI 110 CPABHEHUIO C 33/1a4€l, KOTOPYIO PACCMOTPENH PAHEE, PACILIUPEHBI.
CocraBieHbl BOIpockl N0 Teme «JlecaTuuHble IpoOW» U Uil JaJIbHEWIIETO
UCMO/Ib30BaHusA. TakuMm o00pa3oM, 3TO 3aJaHHE WJUIIOCTPUPYET BO3MOXKHOCTD

HCIIOJIB30BaHUA O,Z[HOI>’I TCMBI B PA3HBIX TUIAKTHYCCKUX LCIIAX.

3ananme «IlyremecrByem no crosmue. bosbmoii TeaTp».

Jlo moxkapa 11 mapra 1853 1. OCHOBHas CIlieHa TeaTpa IpeAcTaBisiiaa cooon
MSATUAPYCHBIN 3pUTEIbHBIN 31 HA 2155 mect. B 1855 r. 3a11 cran mectuspycHbIM U
Bmeman moutu 2300 3purenei.

B 1924-1959 rr. nnuHa OCHOBHOTO 3ajia C Y4ETOM OpPKECTPOBON PAKOBUHBI
paBusutack 29,8 M, mmpunaa — 31 M, Beicota — 19,6 M. ['myOuHa criensr — 22,8 m,

mmpuHa — 39,3 M, pa3mep noptana cueHsl — 21,5x17,2 m.

bonsoit Teatp, 1956 r.

B 1961 r. bosbmioil teaTp MOJy4YusI HOBYIO CIEHUYECKYIO IUIOLIAJKY —
TOJIBKO 4TO BO3BeAEHHBIN KpemnéBckuii J[Bopelr che3noB (3puTeabHbIi 3a1 Ha 6000
MECT; pa3mep cueHbl B riaHe — 40x23 M u B BeicOTy — 28,8 M, MOpTal CLIEHBI —
32x14 m; ciieHa  o0opyJoBaHa  IIECTHAIATHIO MOIbEMHO-OMYCKHBIMU
TJTOIIAIKaMU ).

1 oktsi6psa 2011 r. mocne peMoHTa B TeueHue 6 yet u 3 mecsueB bosbiioit
TeaTp OTKPBUICA I 3puTeeil. 3a BpeMsi peMOHTa TeaTp 00OpyIOoBaliud camou

COBPEMEHHOW TEXHUKOM, IPOBEIH PECTaBPALIMIO U BO3BEIN CaMyI0 OOJIBIIYIO CLIEHY
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B EBporie. Pazmep riaBHoii crieHbl coctaBil 2121 M. B 3puTensHOM 3aie Tenepb

1720 mect. Bo3Bpaiena akyctrka, kakoi oHa Obuta B XIX Beke.

Bonpocwel no meme «/lecaimuunsie Opobuy:

— Haiigure mmonmaas 0CHOBHOTO 3aia bosbioro tearpa.

— BpruucnuTe miomaaps CleHsl U MopTajia CUEHBI.

— Bpruncnure, Ha CKOJIBKO METPOB MOPTAJ OCHOBHOM CLIEHBI Boabmioro

TCaTpa OTINYAJICA OT IMOopTalia KpCMJ'IéBCKOI‘O I{Bopua CbC310B.

Bonpocwt ona danvretiuezo ucnonvb3osarus:

— CKOJIBKO BCETr0 YHUCIUTEIbHBIX B TEKCTE?

— BbISIBUTE r€OMETPUYECKUE MOJIENIN, COOTBETCTBYIOIINE KOHCTPYKTUBHBIM
ajeMeHTaM 31aHus bosbuioro tearpa.

— lloctporite nuarpammy, OTPa)XKarOUIyl0 H3MEHECHHE KOJMYECTBA MECT
B 3pUTEJIBHOM  3aJI¢  MCTOPUYECKOM  CIEHbl Ha  MNPOTHKECHUU

CymcCTBOBAHUA bonbiioro T¢aTpa.

OTMeTHM, 4TO B TEKCTE 3aJa4l HEIOCTATOYHO UH(POPMAIUU JJII IOCTPOCHUS
JiarpaMMbl, CJIEIOBATEJIbHO, YYallUMCS HYXKHO OYyJET BBINOJHUTH JEUCTBUS
B HaIIPaBJICHUU UCIOJIb30BaHUSI yMEHUHN paboTaTh ¢ MHGOpMAIKEil, B YaCTHOCTH:
HaWTM W OTOOpaTh MCTOYHUKU HHQPOpPMAIMU, CPABHUThL W MPOAHATU3UPOBATH
eAMHUIIBI HH(POpMAIU, 0TOOpaTh HEOOXOANUMBIEC €TUHUIIBI HH(POPMAIIHH.

Kaxnpi yromoxk Hamesd CTpaHbl HMMEET CBOK  HUCTOPUIO, CBOM
JIOCTONIPUMEYATEIIBHOCTH, UCIIOIB3YsI KOTOPBIE, YUUTEIIb MOKET CKOHCTPYHUPOBATh
3aJlaHus, CBSI3aHHBIC C KU3HBIO palioHa, 00JIACTH, KOHKPETHOTO TOPO/Ia WJIH Cella.
Hampumep, B moamockoBHOM ropoxe Ilasinosckuii [locan poauiicss coBeTCkun u
poccuiickuii aktep B. B. TuxonoB, B CMoileHCKON 00jacTh poOaMIICS JIETUHK-
kocMoHaBT FO.A. I'arapuH, B Tynbckoit oomnactu — nucarens JI. H. Toncroii. Takoi
MOJX0/ TTOKAa3bIBAET, YTO HA YPOKaX MATEMAaTHUKHU MPU U3YUYCHUHU PA3ITUYHBIX TEM

MOJKHO OPraHru30BaTh MMAaTPUOTUICCKOC BOCIIUTAHNUC YIaAIIUXCA.
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3ananue «AKTEp Tearpa u kuHO BsaueciiaB BacuiabeBu4 TuxoHos».

CoBeTckMii M pPOCCUHCKHMIA aKTEp Tearpa W KHHO
Bsiuecnap BacunbeBnu Tuxonor (08.02.1928-04.12.2009)
pomwics 8 deBpans 1928 r. B IlaBmoBckom Ilocane
MockoBckoit ryOepHun (HbIHE — MOCKOBCKasi 00JacTh).
OH U3BeCTEH HCIOJHEHHEM  OCTPOXApPaKTEPHBIX U
apaMaTHYecKux pojeit Oomee uwem B 50 duiabmax u

Tejecepuanax, Cpeiu KOTopbiX: KH3b AHnpel bonkoHckuit

B ¢unbMe «Botina u Mup» (1965-1967); yuurtenb UCTOpUH
Unbs CeméHoBuy MenbHukoB B ¢uibMe «J[0KUBEM [0 TMOHENEIbHUKA»
(1967-1968);  coBerckuii  pasBemgunk ~ Makcum ~ MakcumoBuu  lcaeB
(mrrangaprerdropep CC tupnun) B puneme «CeMHaAIaTh MTHOBEHUN BECHBD)
(1969-1973); nucarens MBan MBanoBuu MBanoB B huinbeme «bensiii bum UepHoe
yxo» (1977).

B ropone IlaBnosckuii [Tocax ¢ 2017 roma mpoBoauTcs MexTyHapOTHBIH
kuHo(ectrBanb umenn B. TuxoHoBa, nmomyuyuBminii Ha3BaHue «17 MrHOBeHUI», a
25 aBrycra 2018 1. B JOM€, TJI€ POJIUIICS U KUJI B A€TCTBE aKTEP, ObLT OTKPHIT MY3€H.

Nmenem BsuecnaBa TuxoHOBa Ha3BaHO MOPCKOE CYIHO TreodU3UYECKOU
pa3Benku cynoxoaHor kommnaHuu «CoBKOMMIOT» (CHyIIEHO Ha BOJIY B aBrYCTe
2011 r., puar nogust 16 centsiOpst 2011 r.). YHUKaIbHBIC HHXEHEPHBIC TTAPAMETPBI
CyJlHa TMO3BOJISIIOT MPOU3BOJIUTH PA0OTHI B SKCTPEMAJIbHBIX YCIOBUSX APKTUKU U
MOHIKAIOT OTPEOJICHUE TOTUINBA.

OcHOBHBIE IapaMeTpsl cyaHa:
BojousMenieHue 5453 Touubl, AeaABedT 1693 TOHHEI,
nnuHa 84,22 mertpa, mupuHa 17,0 meTpoB, BbICOTa

oopra 7,5 metrpa, ocagka 6,1 mMeTpa, CKOPOCTh X0/a

e

CCVTﬂ nxissl;‘izo’;. :

18,5 y3na.
CynHo «BsdecnmaB TuXOHOB»  OCHAIIEHO COBPEMCHHBIM  HAYYHBIM

OGOPYI[OBaHI/ICM u 06Haﬂa€T PAAOM YHUKAJIBHBIX HWHXCHCPHBIX UM TCXHUYCCKHUX
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XapaKTEepUCTUK: CIlenuanbHas (GopMa Kopmyca, crneruanbHas ¢opmMa HOCOBOM U
KOPMOBOI OKOHEYHOCTEH, 8 celicMHUECKUX KOC, ONTUMHU3UPOBAHHBIC MapaMeTphl
JI3ENb-3JIEKTPUUECKON YCTAHOBKH U MPOIMYJIBCUBHOTO KOMIUIEKCA, BO3MOYKHOCTD

BecTU OecriepeOoiiHy0 pabOTy B YCIOBHUSX HU3KUX TEMIIEPATYP.

Hayunoe cymHo «BsuecnaB TuxonoB» // Bommsiii tpancmopr. — URL: http:/sea
transport.ru/nauchno-isl edovatel skie-suda/1008-vyaches av-tikhonov.html

Bonpocwvl no meme «/lecamuunsie Opoouy:.

— B kakom Beke poauiics B.B. TuxoHos?

— CKoJbKoO JIET Ha3aJ CIyIIEHO Ha BOAY CYJIHO «BsuecinaB THUXoHOB»?

— Breipa3zutre ckopocTh XoAa CyaHa B KM/4. BeIYuCINTE MOTPELIHOCTH
MIEPEBOJIA CKOPOCTHU U3 OJTHUX CAUHULl U3MEPECHUS B IPyTHUE.

— Breraucnure 006EM cyHa, mpenedperast GopmMoii OABOTHOM YaCTH CyHA

Y BBIOpaB COOTBETCTBYIOLLYIO T€OMETPUYECKYIO MOJEIIb.

Bonpocwt ona danvhetiueco ucnonvb3osanus:

— CynHo, uayiee Ha CKOpOCTH B | y3ei BIoIb MEpUINAHA, 32 OJIUH 4ac
MPOXOJMUT OJHY YIVIOBYIO MUHYTY Treorpapuyeckod mmpoTsl. Kakyro
4acTh YIJOBOW MHUHYTHI reorpaguueckod MHUPOThI MPOXOIUT CYIHO

Ha cKopocTH B 18,5 y3510B?

IlepeBoa oIHMX eIUHMI] U3MEPEHUSA CKOPOCTH B JIpyrue

[To mexxayHapogHoMy ompeaeneHuto, 1 y3en = 1852 m/4, Tounee 0,51444... m/c.
Muemonuueckoe npasuno NAa€T 3HAYCHUS C MMOTPEITHOCTHIO MeHee 3 Yo.

1) y3J1bI B KM/4: CKOPOCTh B y3J1aX YMHOKb Ha J1Ba ¥ BBIYTH 10 MPOIIECHTOB.

Hampumep, 18,5 y3s10B = 33,3 kM/u:

18,52 = 37km/4,10% = 3,7 km/4, 37 — 3,7 = 33,3 (km/4)

2) KM/4 B y3JIbI: CKOPOCTh B KM/4 pa3/ielid Ha JBa 1 ipubaBb 10 MpOICHTOB.

Hampumep, 30 kM/4 = 16,5 y3/10B:

30: 2 = 15 (y3noB), 10% = 1,5y3n08B,15+ 1,5 = 16,5 (y3/10B)
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http://sea-transport.ru/nauchno-isledovatelskie-suda/1008-vyacheslav-tikhonov.html
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IToaBenem urorn

dopMUpOBaHUE MIAHUPYEMBIX PE3yJIbTaTOB 00yueHUs: Teme «JlecsiTuuHbIe
IpoOu», BKIIOYAOMIMX HAapAay C JIMYHOCTHBIMH, METANPEIMETHBIMU U
IpeIMETHBIMU pe3ybTaTaMu (DYHKIIMOHATHHYIO MaTeMaTHYE€CKYI0 T'PaMOTHOCTb,
OCYILECTBIISIETCS MPU CHELNATBHO OPraHU30BaHHOM AEATEIbHOCTH YUAIIUXCS.

CaMocCTOsITEIbHOE OTKPBITHE TOHATUSI «JECATUYHAS JpOoOb» TMO3BOJISIET
dbopMUpOBaTh BOCIPHUSATHE ATOTO MOHSATHUS HE KaK HOBOTO 4YHCIA, a KaK HOBOM
(bopMBbI 3amKcH YHUCEIL.

CaMocCTOsITeIbHOE ~ OTKPBITHE MPAaBUJ  BBITIOJHEHUS apU(METHUUECKHUX
JIEUCTBUNA W CBOMCTB apuMETUUYECKHUX ACHCTBUU TpU paboTe C JACCATUUHBIMU
IpoOsiMu  ciocoOCTBYyeT  (OPMHUpPOBAHUIO yMEHUS 00Jie€  OCMBICIEHHOTO
BBITIOJTHEHUS IEUCTBUMN C JECATUUYHBIMU JIPOOSIMHU.

Bxirouenue 3aaHuii, CBSI3aHHBIX C PEAIbHBIMU JKM3HEHHBIMU CUTYAILUSIMU,
OPUEHTHUPOBAaHHBIMH Ha CYOBEKTHBHBIM OIBIT OOy4YarOMIMXCs, OOecleynuBaeT
(dbopMHpOBaHKWE YMEHHS PACIO3HABATH MPOSBICHUS NOHIATHUS «IECATUYHAS IPOOb)»
B peaJbHbIX >KMU3HCHHBIX CUTYyallUsIX, PACKPBIBACT MPUMEHEHUE U aKIEHTUPYET
BAKHOCTh MATEMATHUKU IS JKU3HH.

Bxirouenne 3amad U 3aJaHuM, CBSI3aHHBIX C HMCTOPUEH HAILIEW CTPaHBbI,
ropojia, U3HbIO JIOJEH, MO3BOJISIET OPraHU30BaTh YUMUTENIO JI€ATEIbHOCTh
B HANPABJIEHUU JIUYHOCTHOTO PA3BUTHS yUAIIUXCSl, B YACTHOCTH, TATPUOTUYECKOTO,
ACTETUYECKOT0, 3KOJOTMYECKOrO0 BOCHUTAHMS, 4YTO pacKpblBaeT OoJblne
BO3MOYKHOCTH MaTe€MaTUKU KaK IIKOJIBHOIO MPEAMETA.

[Ipu oueHuBaHuM CHOPMHUPOBAHHOCTU MOHSATHS «JE€CATUYHAS IPOOb» U
YMEHHUI ONEepUpOBaTh C HUM Ha Pa3HBIX 3Talax M3YyUYEHUS] TEMbl UCIIOIb3YyETCS
nudpepeHIUpPOBaHHBIN KOHTPOJIb, OPUEHTUPOBAHHBIM TAaK)K€ M Ha BBHISBICHUE
c(hOpMHPOBAHHOCTH (PYHKIMOHATBHOM MAaTEMAaTHUYECKOM TPAMOTHOCTH.

OO0pazoBaTenbHbIN Mpoliecc Mo TeMe «JlecaTuuHble IpoOu», 0a3upyrouncs
Ha CUCTEMHO-/IEATEIIbHOCTHOM, JUYHOCTHO-OPUEHTHUPOBAHHOM u
KOMIETEHTHOCTHOM  MOJAXO0JIaX,  CIIOCOOCTBYET  (OPMHUPOBAHUIO  YMEHUS

ONEepUPOBATh MOHIATHEM «IECATUYHAS APOOB» Ha 00Jiee BHICOKOM YPOBHE.
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2.5. Harasianasi reomeTpusi B 5-M KJ1acce: 0COO€HHOCTH pPa3BUTHS

reoMeTpUYeCcKHUX NMPeACTABIEHUH MJIAIIINX MOJAPOCTKOB

2.5.1. OcHOBHBIE MOJIOKEHUS U IJIAHNPYeMble pPe3yJibTaThbl 00y4eHHusI TeMe

«Har.mmHaﬂ reomMeTpusi»

B coorBerctBun c IlpumepHoit paboueid mporpaMMoi IO MaTeMaTHUKe
OCHOBHOTO 00111er0 00pa3oBaHus 0a30BOr0 YpPOBHS B 5—6-X Kiaccax H3ydaeTcs
WHTETPUPOBAaHHBIM Kypc «Maremaruka», B KOTOpPBIM KPOME YHCIIOBOU
CoJlep KaTeNIbHOM JIMHUU, CBSI3aHHOW C (POpMUpOBaHMEM YMEHHUU OIEpPUPOBATH
TaKUMU TIOHSITUSMH, KaK «HATYypaJbHOE YKCIIO», «OOBIKHOBEHHBIC U JECATHUYHbBIC
JpOOM», BKITIOYAETCS HATJISAIHAS TE€OMETPHUS.

CoBpemMeHHBIE aBTOpPHI NOJ HAIVISAHOM T€OMETpUEH NMOHUMAIOT H3y4YECHHUE
IUIOCKUX (UIYp M HOPOCTPAHCTBEHHBIX Te€J, KOTOPOE, BO-NIEPBBIX, OCHOBAHO
Ha PEIMETHOW  JEATEIbHOCTH YYalllUXCsl, BO-BTOPBIX, OIMUPAETCI Ha HX
JKA3HEHHBIM ONBIT W  NPOCTPAHCTBEHHBIE  IPEACTABIICHHS, IIOJIYYCHHBIC
U3 OJbKaie MpupoHON U COIMAIIBHON Cpefibl, B-TPEThUX, BOBIIEKAET B padOTy
MPEUMYIIECTBEHHO HAaIJISIIHO-00pa3HOe MBIIUICHWE VYYalllUXCs, pa3BUBas U
oOoraiuas ero.

Takoit moxxon kK u3ydeHUo TeMbl «HarmsgHas reoMeTpus» B 5-M Kjacce
OTPAXEH W B PA3JACICHUM TEMBl Ha TPU TEMATUYECKUX pasnaena: «JIluHum Ha
IJIOCKOCTH», «MHoroyroipbHukn», «Tema u  Qurypsl B  NPOCTPAHCTBEY,
npeacTaBieHHbIX B [IpumepHoit paboyeil mporpamme.

TeMaTnueckuM IJIAaHUPOBAHUEM IPOTPaMMBl HA U3YYEHUE TEMBI OTBOJMUTCS
31 4, KOTOpBIE pacHpeAcieHbl MEXKIYy TEeMaTUYECKHUMHU pa3eiaMu CIEAYIOIIUM
obOpazom: «JIuaum Ha TiockocT» — 12 9, «Muoroyronbaukm» — 104, «Temna u
¢burypsl B mpocTpaHcTBe» — 9 .

[Iimanupyemble pe3ysibTaTbl OCBOCHUS TEMBI, IIPEJICTABICHHBIE B IPOTPAMME,
BKJIIOYAIOT METAIPEIMETHBIE pe3yJibTaThl, B T. 4. Y Y/l, npeaMeTHble, KOTOpbIE
OTpaX€Hbl B OCHOBHOM COJIEpP)KaHMHM TEeMBI TO pazaenam (cm. Tabmuiy 13) u

JIOCTIKeHHE  1enu  QopMupoBaHus  (YyHKIMOHAJIHLHOM  MaTeMaTH4eCKOU
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I'paMOTHOCTH Ha YPOBHC TCMEI. I/ISY‘ICHI/IG HaFJIH,Z[HOﬁ IreoMCTpUHr O0JIKHO, C OI[HOﬁ

CTOPOHBI,

o0OecrieunBaTh

MMPEEMCTBCHHOCTD HN3Yy4YCHU FeOMeTpI/I‘-IeCKOﬁ

COCTaBJIHIOHlCﬁ B HaYyaJbHOU IMKOJC, a C I[py1“0ﬁ, — SBJIATBCA HpOHCI[GBTHKOﬁ

CUCTEMATHUYCCKOI'O KypCa N3YUCHUA I'COMCTPHM.

Tabruya 13

TemaTnueckoe mianuposanue no reme «Harnsianas reomerpus», 31 4

Harngmnas
FEOMETPHS.
JInaun

Ha IIJIOCKOCTH,

124

Harnmsionas

reoMeTpusl.

MHOroyroJyibHUKH,

10y

Harnsnuas
F€OMETPHSL.
Tena u purypst
B IPOCTPAHCTBE,

9y

Ocnosnoe COO@prCClHM@ membvl

Touka, npsiMas, OTPE30K, Jyd, JomaHasd. JliMHa OTpeska,
METPUYECKUE CIUHUIBI U3MEPEHUS UIMHBI. [[JIMHA JTOMaHOM.
VYrou, BepmirHa U CTOPOHHI yriia. [Ipssmon, ocTphIi, Tynou u
pa3BepHyThIi yrael. CpaBHEHHME YIJIOB HAJOKEHHEM.
N3mepenne yrimos. HM3mepeHune U IOCTPOCHUE YIVIOB

C IMTOMOIIBIO TPaHCIIOPTHpA. buccekrpuca

yria.

OKpy»XHOCTb U KPYyT

MHoroyronsHukH. Ilnomane 1 nepuMeTp MHOrOyroJIbHUKA.
EnuHune n3Mepenus nepumerpa u miomaau. TpeyroiabHuk.
Bugel  TpeyroJbHHKOB.

[lepumerp ©  mIomaAbL

TpPEYroJbHUKA. YeThIpexyTroibHUK, MPSIMOYTOJILHUK,
kBajipat. [nomanp 1 nepuMeTp OpsMOYTOJIbHUKA.
[Inomanp

MHOT'OYI'OJIbHUKOB, COCTAaBJICHHBIX

U3 NMPAMOYT'OJIbHUKOB

Mpuororpanauku. M300pakeHrne MHOTOrpaHHUKOB. Mojenu

MIPOCTPAHCTBEHHBIX TeJ. [IpAMOYronbpHbIN apaiieaenunes,

KyO.

PazBepTtkn kyba u mapamienenunena. OO0beM, €IMHUIIBI
u3Mepenust oobema. OOveM Ky0a, NPSIMOYTOJBLHOTO
napasuiesienuie1a
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[ToaTOMY 1LI€TBI0 U3YYEHUS HATJISAHOW T€OMETPHUH SBIIAETCS (HOPMUPOBAHUE
y yYalMxcs OIbITa TIE€OMETPHUYECKOW JEeATEIbHOCTH, OO0ECIEeUYHBAIOLIErO
MOATOTOBKY K U3YYEHUIO CUCTEMATHYECKOI0 Kypca reoMmeTpuu. JloCcTHKEHUE 1en
OCYUIECTBIISIETCS 4epe3 O3HAKOMJIEHHE C TIEOMETPUYECKHUMH (UrypamMu U ux
CBOMCTBaMH, 3HAKOMCTBO C TE€OMETPUYECKHMMHM METOJAaMU HCCIIEIOBAHUS,
npruoOpeTeHne n300pa3uTeabHO-TpadUIECKUX YMEHUHN, U3MEPUTEILHBIX HABBIKOB,
pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN, I'€OMETPUYECKOIO MBIILICHHUS,
TBOPYECKUX CIIOCOOHOCTEH.

Kypc HarmsiiHO-AEATENbHOCTHON IE€OMETPUM HE NPEAIOaracT HU3y4eHHE
T€OMETPUYECKOM TEOpUU KaK TaKOBOH, OOy4YeHHE OpraHU3yeTcs KaK MpoLecc
VHTEJUICKTYaJIbHO-TIPAKTUYECKON  JEATENBHOCTH, CBSI3aHHOW C  Pa3jJu4HbIMU
T€OMETPUYECKHUMH OOBEKTAaMU M HAINPABIEHHON Ha Pa3BUTHE T'€OMETPUUYECKOTO
Kpyro3opa, BOOOpaKe€HHUs, 30pKOCTU, HHTYULIUH.

Cy1iecTBEHHO, YTO M3Y4YEHHE TI€OMETPUM Ha JIOCUCTEMATUYECKOM JTarle
Pa3BOPAUMBACTCA NMPAKTUYECKH HA TOM K€ COJEPKAHUU, YTO U CUCTEMATHYECKHM
KypC, NPH 3TOM IUIAHUMETPUSI M CTEPEOMETPHS BBICTYNAKOT PABHOIPABHBIMU
naptHepamu. [Ipeamerom u3yueHUs 31€Ch SBISIOTCS T'€OMETPUYECKUE (UTYpPBI
(Yyros, TpeyrojabHUK, MNPSMOYTOJbHUK, KBaJApaT, OKPYXKHOCTb, Mapajlielenumne,
KyO | Jp.), TEOMETPUYECKHE BETUYHHBI (IJTMHA, TIIONIadb, 00bEM, Mepa yria u Jp.)
Y MaT€MaTUYECKHUE OTHOLIEHHUS (PaBEHCTBO, MAPAJUIEIbHOCTD U JIp.).

N. @. lllapeirun nucai, 94To B 5—6-X KJlaccax «reoMEeTpHs BBICTYIIAET B BUJIC
€CTECTBEHHO-HAYy4YHOI'0 npeamera, OCHOBHBIE METO/BI MOJIyYECHUS
r€OMETPUYECKOTO  3HaHUs —  HAONMIOJEHUE, OSKCHEPUMEHT,  BO3MOXKHO,
YMO3pDHUTENIBHBIA. B KakoM-TO CMBICIE, Ha 3TOM JTalle Mbl HMEEM aHaJOT
JOEBKJIMIOBOTO ATalla pPa3BUTHS T€OMETPUHM, HO C HEKOTOPHIMH BKJIIOUYECHHSIMU
JOCTHKEHUU COBPEMEHHOM Hayku. Ha npumepe reoMerpun ydamuecst 3HaKOMSTCS
C BaXHEHIIMMHU OOIIEHAYYHBIMU UJIESIMHU, TOHATHUSIMH U METOJIaMHU UCCIIEIOBAHUS:
CBOMCTBO U MpU3HAK, KJaccuukanus 00beKTOB, HEMPEPHIBHOCTh U IUCKPETHOCTD,

nepebop BapuaHToB U T. A. OCOOCHHO BaKHOUW HA 3TOM JTame SBISETCS yueOHas
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reoMeTpudecKas AesTeIbHOCTb, CBSI3aHHAs C MPOCTPAHCTBEHHBIMH OOBEKTaMH.
Jlorukol W3I0XKEHUS TEOMETPUUYECKOTO COACPIKAHUS TOJDKHO CTaTh COUYCTAHUE
MHIYKTUBHOT'O MO/IX0/1a, OCHOBAaHHOTO HA UHTEJIEKTYaIbHO-ITPAKTUYECKOM OTIBITE
y4Yalluxcs, ¥ Hayaj JeIyKUuuu. B Takol Kypc MOTYT OBbITh BKIIOYEHBI HAIJISIIHBIC
JO0Ka3zarenbcTBa. Hampumep, m0oKa3aTeNnbCTBO PaBEHCTBA YIJIOB MPH OCHOBAaHWU
pPaBHOOEAPEHHOTO TPEYroJibHUKA, puHaexaiee Jistoncy Kappomny: «Bo3smem
paBHOOEIPEHHBIN TPEYTOJbHUK, HAPUCOBAHHBIN, CKa)XKeM, Ha JIMCTEe OyMarw.
Bripesxem ero (HOKHHUIIAMH WJIM MBICJIEHHO), IEPEBEPHEM U BIIOKUM €ro 00paTHO.
HeTpynHo oOBSCHUTH WJIM PEaIbHO TIPOBEPUTD, UTO ITOT TPEYTOIBHUK «3aTKHET»
00pa30BaBIIyIOCS TIBIPY, @ 3TO W OyJeT O3HA4YaTh PAaBEHCTBO COOTBETCTBYIOIIUX
YTIIOBY.

Ha ocHoBe [eSTeNbHOCTHOTO MOJXO0Jla B OOYYEHUHM WU HUJEHU YCUICHUS
pasBuBatomeil GpyHkuu oOydeHus Teme «HarmsaHas reoMeTpus» MpeacTaBICHBI
OCHOBHBIC BHJIbI JICATCIILHOCTH YyYalllUXCS HAa TpeX YpoBHAX (cM. Tabmuiy 14),
KOTOpbI€ TMOMOTAIOT WHIAUWBUIYATU3UPOBATh YUYE€OHO-BOCIUTATEIBHYIO pPadboTy

C YYETOM MHTEPECOB U CIIOCOOHOCTEH yJarmuxcs.
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Tabauya 14

OcHoBHbIE BH/JBbI JCATCJIBHOCTH oﬁyqammnxm NP U3YY€CHUHN TEMbI «Harnsgnas reoMeTpus»

Ob06wennvlii

8UO0 dessmelbHOCmU

Llenenonaranue

HU3Yy4YCHUS TCMBI

[IpuoOperenue

1 (hopMHUpPOBAHHE
I13Y no teme

u l1Y /1

Vuebuwie oeticmsus odbyuarowuxcs, xapakmepusyrowue 0CHO8Hble 8UObL 0esmMeTbHOCU

Ilepsviii yposens

Bmopoii yposenw

Tpemuii yposers

HOI[ PYKOBOACTBOM YUHUTCIIA IITHUKIACCHUKH AHAIIM3HUPYIOT YPOBHU H3YUYCHHA TCMBI ((HaFJIﬂ,[[HaH

rE€OMETPUSD,

HHINBUAYAJIbHBIC ICJIN U3YUCHUA TCMbI

Yurats YU no Teme, BBISBISATh
TJIABHYIO €IUHUILY
uHpopManmu 00 U3ydaeMbIX
reOMETPUYECKUX 0OBEKTAX:
JUHUSIX HA TUIOCKOCTH,
MHOT'OYT'OJIbHUKAX, T€Iax U
¢durypax B IpOCTPaHCTBE,
CpaBHUBATh €€

¢ uHGopMaIMel MOJTHOCThIO
TOTOBBIX HH(POPMAITMOHHBIX

CXEM, BBIABIIATH COOTBCTCTBUC

AnanusupoBats YU 1o teme,
BEISIBIIATH TJIABHYIO CAHHUITY
HH(pOpMaITUU 0 TEOMETPUUCCKUX
00BEKTaxX M HECKOJIBLKHUX
BTOPOCTEIICHHBIX CIUHUIIAX,
BBISIBJISITH CBSI3U MEXKTY
eAMHUIIAMHU UHOOPMAIIUH

O MOHATHSX U J€JIaTh BBIBOJIEI,
coJiep>Kalne HOBBIC 3HAHUS,
COCTaBJIATh HH(GOPMAITHOHHBIS

cxembl YU, ucrons3ys

COIIOCTABJAIOT HUX C JIMYHOCTHBIMHM LCIISIMHM HM3YYCHHUA MATCMATUKHU MW CTaBAT

AnammsupoBats YU no teme,
BBISIBJISITH TJIABHYIO €AHMHHILY
uH(pOpMAaIUU, OCHOBHBIC U
BTOPOCTETICHHBIC SUHUIIBI;
BBISIBJISITH CBSI3U MEXKITY
eAMHULIaMU UHpOpMaIuH,
U3y4aeMbIMH MOHATUSIMU U
reOMEeTPUUECKUMU 00BEKTaMHU.
UccnenoBats Gurypsl u
KoH(pUrypanuu u3 Guryp,

BBIABJISAITH UX CBOﬁCTBa,
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Ob0o6wennvlil
8UO0 OessmelbHOCU

[Ipumenenue [13Y
o Teme u 1Y ]

Vuebuvie oeticmsus odbyuarowuxcs, xapakmepusyrowiue 0CHO8HblE 8UObL 0esmMeTbHOCHU

Ilepsyviul yposens
MEXAY OCHOBHBIMHU
€JIMHHUIIAMH B TEKCTE U
B cxeme. Pacrio3HaBaTh
Ha PUCYHKaX Fr€OMETPUUECKHUE

00BEKTHI

3Hnaem:

— TEPMHUHOJIOTHIO 110 TEME.
Ymeem:

— OOBSCHATH CBOMMH CJIOBaMU
TEPMUHBI;

— pacno3HaBaTh U3y4aeMble
reoMeTpuyeckue GUrypol

Ha YepTexax U PUCYHKax;

— U300paXKaTh C TOMOIIBIO

YCPTCIKHBIX HHCTPYMCHTOB

Bmopoii yposenw
pa3iuuHbie POPMBI.
BBIABIATH 3aBUCUMOCTH MEXKIY
CAUHUIIAMHU METPUUYECKON
cuctemMsl Mep. O6Cyx)aaTh

CIIOCOOBI MOCTPOEHUS

3naem:

— CBOMCTBA U3y4YaeMbIX
reoMeTpudecKux Guryp,
MpaBUJIa MOCTPOCHUS
reOMETPUYECKUX QUryp.
Ymeem:

— (hopMynMpOBaThH OMPEICIICHUS
MOHSTHH;

— OMHKCHIBATH M300pAKEHUS,

HCIIOJIb3YSA TCPMHUHOJIOTHUIO,

Tpemuii yposens
B TOM YUCJIE UCIIOIB3YS
u(poBbIE PECYPCHL.
3HAKOMHTBCS C HEMETPHUUECKUMHU
CHUCTEMaMU Mep.
[Ipenyarats anropuTmbl
MOCTPOCHMUSI, COCTABIISTh

IMpCAITNCaHuA

3naem:

— MPUEMBI TPOBEICHUS
HCCIICIOBAHUSI, MOACITUPOBAHMSI.
Ymeem:

— UCCJICJIOBATh CBOMCTBA
reOMEeTpUYECKUX (DUTYyp ImyTemMm
AKCIEPUMEHTA U MOJCITHPOBAHMUS;
— MCCIIEIOBATh 3aBUCUMOCTh
IJTOIIAM KBajipaTa OT JJIUHBI €T0

CTOPOHBI,

175



Ob0o6wennvlil
8UO0 OessmelbHOCU

Vuebuvie oeticmsus odbyuarowuxcs, xapakmepusyrowiue 0CHO8HblE 8UObL 0esmMeTbHOCHU

Ilepsyviul yposens
M3y4aeMbIe T€OMETPUUECKHE
¢Gurypsl Ha KJIeT4YaTON
Oymare;

— HCIOJIb30BaTh CBOMCTBA

(Guryp u cBOiCTBa KBaIpaTHOM

CETKH JUIsl HIOCTPOCHHUSI (PUTYp

U pa3oueHus: GuUrypsl

Ha KBaJIpaThl U
MIPSAMOYTOJIbHHKH,

— U3MEPSATH JUTHHY OTPEe3Ka,
BEJIMYHHY yTJia, CTPOUTH
OTPE30K 3aIaHHOM JIJIUHBI,
YIoJI 33JTaHHON BEJIMYUHBI.
— U300paXkaTh MPOCTEUIITHE
KoH(purypamuu
reOMeTpUYECKUX (Uryp

Ha KJIeT4yaTou Oymare,

Bmopoii yposenw
— U300paKaTh C TOMOIIBIO
WHCTPYMEHTOB U OT PyKHU
KOH(DUTypaluu u3ydyaeMbIX
buryp Ha HEJIMHOBAaHHOU U
KJIeT4yaTon Oymare;
— BBIPQ)KATh BEIMYUHY TLIOIIA TN
B Pa3IUYHBIX CIMHUIIAX
U3MEPEHUS] METPUYECKOMN
CHUCTEMBI MEp, UCTIOJIb30BaTh
3aBUCUMOCTH MEXKTY
METPUYECKUMU SIUHUTIAMU
WU3MEPCHHUSI TUTONIAIN; HAXOIUTh
U3MEPCHHUS.
— ACCJIEA0BATh CBOKCTBA
Tr€OMETPUIECKUX QUTYD TTyTEM
HaOJII0JICHUS U UBMEPECHUS;

— CpaBHUBATh CBOMCTBA (PUTYD;

Tpemuu ypoeens
— OIICHUBATH JIMHCHHBIC Pa3MepPhI
buryp;
— pacro3HaBaTh UCTUHHBIC U
JIO’KHBIE BBICKA3bIBAHUS
0 MHOTOYTOJIbHUKAX U
MHOTOTPaHHHUKAX, PUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAaHUS U
OTPUIIaHUS BHICKA3bIBAHUM;
— OOBACHATH €c11OCO0
MOJICTTMPOBAHUS KyOa U
napajienenunena;
— HCCIIEZIOBATh 3aBUCUMOCTh
o0bema Ky0a OT JUIMHBI €r0
pebpa, BEIABUTATH U
000CHOBBIBATh THIOTE3Y;

— MOJIETIUPOBAaTh KyO U
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Ob0o6wennvlil
8UO0 OessmelbHOCU

Vuebuvie oeticmsus odbyuarowuxcs, xapakmepusyrowiue 0CHO8HblE 8UObL 0esmMeTbHOCHU

Ilepsyviul yposens
— pacrno3HaBaTh Pa3BEPTKH
Ky0a 1 mapasuiesenuIie/1a.

Pewenue 3a0au:

— pCIIaTb HpOCTCI?II]IHC 3aJa4n.

Ha IIOCTPOEHUE
reOMETPUYECKUX (PUTYp

C 33JJaHHBIMU U3MEPEHUSAMU;
Ha BBIYHMCIIEHUE TIEpUMETPA
TPEYTOJIbHUKA,
MPSIMOYTOJTbHHKA,
MHOTOYTOJIbHUKA;

Ha BBIYKCIICHUE TJIOIAN
MpsIMOYTOJIbHUKA, KBaJIpaTa;
IJIOUIA/IM TOBEPXHOCTH U
o0Bbema Kyba u
napasuleJenunesia, Korjaa Bce

JIMHEWHBIC PasMEpPbI NU3BCCTHLBI

Bmopoii yposenw
— KOHCTPYUPOBATh
MaTeMaTUYECKUE TPEIJIOKEHUS
C MMOMOIIIBLIO CBSI30K
CHEKOTOPBINY, «JTF000H»;
— U300paxkaTh pa3BepTKU KyOa u
napasuiesienunesa.
Pewenue 3a0au:
— peliarh 3a/1a4M MOBBIIIIEHHOTO
YPOBHSI CIIOKHOCTH
Ha MOCTPOCHUE U JOCTPAUBAHUE
(GbuUryp ¢ 4aCTMYHO 3aJaHHBIMU
U3MEPEHUSAMU;
Ha BBIYMCJICHHUE TUIOIIAIN
MHOTOTPaHHHUKOB
C UCIIOJIb30BAHHUEM €0
pa30ueHus Ha u3y4aeMble

(buUrypbl; BEIYACTATH TUIOLIAAM

Tpemuii yposens
napajieenunea U O0bSICHITh
CIoco0 MOJIeIMPOBaHUS,

— HAO0JIIO1aTh U IPOBOJIUTH
AQHAJIOTUU MEXTY MOHATUSIMU
IIOMAAN ¥ 00beMa, IEPUMETpa U
TUTOMIAM TIOBEPXHOCTH.
Pemienue 3agay:

— pelaTh 3a/1a4yu BHICOKOTO
YPOBHSI CIIO)KHOCTH

Ha TTOCTPOCHUE TEOMETPUICCKUX
buryp u ux KoHQUTypaImii;
BBIYHCIICHHE 1 JOKA3aTeIHCTBO
(aKTOB C BBHISIBJICHUEM
HeJI0CTaroIIe nHpopMaIuu u
UCCJIeIOBAaHUEM

uHpopMaiu, coepxramiencs

B HEIBHOM BHJC
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Ob0o6wennvlil

8UO0 OessmelbHOCU

®opMHUpOBaHUE U

npuMmeHenne OMI

Vuebuvie oeticmsus odbyuarowuxcs, xapakmepusyrowiue 0CHO8HblE 8UObL 0esmMeTbHOCHU

Ilepsyviul yposens

Pacno3naBaTh B 00bEKTaX
peanbHOTO MHpa hopmy
U3YYEHHBIX TEOMETPUUYECKUX
duryp.

N3Bnekats nHdopmaiiuio

o opme u pazmepax
peatbHBIX OOBEKTOB U3 OJTHOTO
HMCTOYHHKA HEOOJIBIIIOTO
o0beMma.

Haxonuth pazmepsl peaqbHbIX
00BEKTOB, UCTIONB3YS

B SIBHOM BHJIC (DOPMYJIBI

JUTSI HAXOKJICHUSI TTOTAN U

o0bBeMA.

Bmopoii yposenw
MIOBEPXHOCTU U 00BEMBI KyOa,
PSMOYTOJIBHOTO

ImapaJuICJICIINIICaa.

Pacno3naBaTh B 00BbeKTaX
peabHOro0 MHUpa
KOHCTPYKTUBHBIE 3JIEMEHTHI
U3YYEHHBIX (Uryp.
BEISBISATE, BHIOUPATH U
00BeIUHATH UH(DOPMAITUIO

o opme u pazmepax
00BEKTOB M3 HECKOJIBKHUX
HMCTOYHUKOB.

CpaBHUBATH U OIICHUBATH
pa3Mephbl peagbHbIX 0OBEKTOB.
PaboTath c reomeTpuueCKUMU
MOJIEIISIMH PeabHBIX O0BEKTOB

B 3HAKOMOM KOHTCKCTC

Tpemuii yposens

[TpuBOANTH MPUMEPHI OOHEKTOB
peaIbHOTO MUPA, UMEIOIIUX
dbopmy u3ydeHHBIX HUTYP.
PaboTtats ¢ OonbiInM 00bEMOM
KOHCTPYKTHUBHBIX
(reoMeTpUIeCKHX)
XapaKTEPUCTHUK PEaTbHbBIX
00BEKTOB, MPECTABICHHBIX

B pa3HbIX (popmax.
Koncrpyuposars
TrCOMETPUYECKHE MOJICITH
pealbHBIX OOBEKTOB.
AHanu3upoBaTh, CPAaBHUBATH U

OIOCHHBATL CTPATCIUH PCIICHUA,
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Ob0o6wennvlil
8UO0 OessmelbHOCU

dopMupoBaHue U
npumenenue PY /1
CaMOOPTraHU3aLMs U

CaMOKOHTPOJIb

Vuebuvie oeticmsus odbyuarowuxcs, xapakmepusyrowiue 0CHO8HblE 8UObL 0esmMeTbHOCHU

Ilepsyviul yposens
Hcnonp30BaTh 3HaHUSA
10 HAIJISITHOW IeOMETpUn
IUIS pelieHus 3a1a4 6a30BOro

YPOBHA B 3BHAKOMOM KOHTCKCTC

1100 pykosoocmeom yuumerns
WJIU C TIOMOIIIHIO
OJTHOKJIACCHUKOB

— BbIOMpATh 3a/1a4u 6a30BOTO
YPOBHS CIIO)KHOCTH U PeIIaTh
UX C TIOMOIIBIO TOTOBBIX
00pa3IoB, MPeATUCAHUNA U
aJITOPUTMOB;

— OCYIICCTBIIATH TPOBEPKY
BBITIOJTHEHHOH JICSITCIBHOCTH U
ee pe3yabpTaTa

C UCITIOJIB30BaAHUECM I'OTOBBIX

Bmopoii yposenw
0€3 Npeanrucanus Uil YaCTUYHO
COCTABJICHHOMY.
CpaBHUBaTh CTPATETHU PEIICHUS
3aJlayu ¥ BBIOUPATh OJIHY,

apryMeHTUpPYs BBIOOP

CamocmosmenbHo

npu KOHCYTbMAYUOHHOM
compyoHuyecmee

C yuumenem:

— BBIOMpATh 3a/1a4n
MOBBIIIICHHOTO YPOBHSI
CJIOJKHOCTH,

— BBITIOJIHATH CAMOTIPOBEPKY
JESATCTLHOCTH B €€ Pe3yybTaTa
YaCTUYHO C UCIOJIb30BaHUEM
IIPUEMOB, aJITOPUTMOB HIIH

HCIIOJIHBIX HpeI[HI/ICEIHI/Iﬁ n

Tpemuii yposens

oTOMpaTh HanoboIee
PE3yNbTaTUBHYIO CTPATETUIO
JUIsL KOHKPETHOW CUTYyalluH,
npeyiaraTh CBOIO CTPATETUIO

AJI1 pCIICHUS 3aaa49r

CamocmosamenvHo:

— BbIOMpATH 33/1a4M BBICOKOTO
YPOBHS CIIOKHOCTH U

pemarh ux;

— OLICHMBATh JESITEIBHOCTD U €€
pe3yabTatT Mo 00bEKTUBHBIM
KPUTEPUSM UM COOCTBEHHBIM,
CpaBHMBAs UX C OObEKTUBHBIMU
KPUTEPHUIMU;

— (hopMyJIHPOBaThH BBIBOIBI

0 pe3yibTaTax JesTeIbHOCTH

U, TP HEOOXOUMOCTH,
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Ob0o6wennvlil
8UO0 OessmelbHOCU

dopMupoBaHue U
npumenenue KY/I:
oO1eHue u

COTPYAHUYECTBO

BrisiBiieHue ypoBHs
c(hOpMHUPOBAHHOCTH

M3Y, YV]I, ®MT

Vuebuvie oeticmsus odbyuarowuxcs, xapakmepusyrowiue 0CHO8HblE 8UObL 0esmMeTbHOCHU

Ilepsyviul yposens

9TAaJIOHOB U ITOJIHOCTBIO

COCTABJICHHBIX aJITOPUTMOB

PaGoTats B rpymnmne npu
BBITIOJIHEHUHU O011IeH 3a/1a4;
permaTh INYHOCTHBIC 33/1a41
0a30BOr0 YPOBHSI CJIIOKHOCTH

B paMKax OOIIEero 3aaaHus

3HaTh OCHOBHBIC TOHSTHUS

10 TEME U YMETh ONIEPUPOBATH
UMH IO, PYKOBOJICTBOM
YUYUTEIIS WIN C TIOMOIIBIO
NpEeANUCAHNM.

N3Bnekats nHpopmaiimio

Bmopoii yposenw

QITOPUTMOB WJIU 110 33/IaHHBIM
KPUTEPHUSIM;
— IJJAHUPOBATH U BBINOJHATH

Koppekuuio YII/]

PernieH3upoBaTh OTBETHI
TOBApHILEH, OCYIIECTBIISATD
MOUCK MH(pOpMaIUU

JUTSL pEeLIeHUs 3a/1a4u;
OCYLIECTBJISATh B3AMMOKOHTPOJIb,

B3aUMOIIPOBEPKY

OnepupoBath NOHATUSIMU
B paMKaX TEMBI.

YMmeTs pemars 3a1auu
MOBBIIIIEHHOTO YPOBHS
CJIOKHOCTH, COCTaBJISITh

oOpaTHbIe 3a/1a4H,

Tpemuii yposens

BBITIOTHATH KOPPEKITHIO
VIII;
— 000011aTh AESATEILHOCTD U

COCTaBJIATH AJITOPHUTM

Oka3bIBaTh NOMOIIIb
ydaiuMmcs, paboTarmum
Ha MPEAbIAYIIUX YPOBHSIX;
PYKOBOJUTD JIEATEIIBHOCTHIO
TPYIIIbl, KOPPEKTUPYS €€

IpU HEOOXOUMOCTH

CB00OHO OMIEpUPOBATH
HOHSTHSIMH.

Pemmath 3a1a4u BBICOKOTO YPOBHS
CJIOXKHOCTH: OCYIIIECTBIISTh
IIOWCK ITyTH PEIICHUS U BIOOD

HauOoJiee pe3ybTaTUBHOIO;

180



0O600wenHbll Vyebnule oeticmsusn obyuarowuxcs, xapakmepusyoujue 0CHO8Hble 8UObl 0esIMenlbHOCU
8UO OessmelbHOCmU

Ilepsyviul yposens Bmopoii yposenw Tpemuii yposens

U3 OTHOI'0 UCTOYHUKA HIIN MHTETPUPOBATh pa3IMYHbIC BUJABI COCTaBIATH MPEAIIMCaHNE,
HECKOJIbKHUX, HO HEOOIBIIOTO MMpCACTABJICHUA 3a/la4M U €C AJITOPUTM JIA PCHICHUA HpO6JICM
obbema. peleHus, 00001aTh u v 3a7ad4.
YMeThb peuiaTh 3aaauun OICHHBATD BBIIIOJIHCHHYTIO HpeI[CTaBJ'ISITB PE3YIIbTAThL
0a30BOr0 YPOBHSI CJIOKHOCTH,  JEATEIBHOCTh U €€ Pe3yJIbTart. AQHAJIN3A BBITIOJTHEHHOU
BKJIIOUCHHBIC B CUCTEMY, YMeETh BBIIBUHYTh HECKOJIBKO JICSITCIIBHOCTU U €€ PE3yJIbTaTOB.
HCIIOJIB3YA T OTOBBIN 06pa3€u APryMmMCHTOB B IIPOLICCCC YMeThb APryMmCHTHPOBATL CBOU
HJIA IIPCAITNCAHNC BBITIOJIHCHUSA ACATCIBbHOCTH I[GﬁCTBHH

Cnucox cokpawenuii:

VYU — yuebHast nHpopmanus [TNY ] — no3HaBaTelIbHbIE HCCIE10BATEIBCKUE YUEOHbIE JEHCTBUS

VIIJ1 — yueOHO-TI03HaBaTEIbHAs 1€ATEIbHOCTD [TPUY ] — no3HaBaTenbHble yueOHbIE AEMCTBUS 110 paboTe

[13Y — npenmeTHblE 3HAaHUA U YMEHUS ¢ uHdopmarmei

VYV ]I — ynuBepcanbHble yueOHbIE AEHCTBUS PY ]l — perynsaTuBHbIe YyHUBEpCaIbHbIE yU€OHbBIE N1EWCTBUS:

OMI" — pyHKIIMOHANBHAS MaTeMaThyeckasi F[paMOTHOCTh caMOOpraHu3alus U CaMOKOHTPOJIb

[TY 1 — no3HaBaTenbHbIe YHUBEpCATIbHBIC yUeOHbBIE ICHCTBUS: KV — koMMyHUKaTHBHBIE YHUBEPCAIbHBIE YIeOHbIE TEHCTBUS:

JIOTUYECKHe, NCcieloBaTeNlbckue, padoTa ¢ nHpopMaluei oOLIeHNE U COTPYTHUYECTBO

[TV ] — mo3HaBaTenbHbBIE IOTUYECKHE YIEOHbIE TeHCTBUS
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2.5.2. Bo3pacTHasi ICUX0JIOTHsI TeOMEeTPUYECKOr0 MbIIILJIEHHUS

oOyuarommuxcs 10-12 jer

@OopMHPOBaHUE T€OMETPUYECKUX IMPEACTABICHUM M TI'€OMETPUYECKOTO
MBIIUIEHUSI TECHO CBS3aHO C OOLIMM pa3BUTUEM MBIIUIEHUS OO0YyYarOUIUXCH.
UccnenoBanusimu  ncuxonoroB  ([x. bpynep, A. Bamion, B. B. /laBbi10B,
A. B. 3anopoxern, K. [lnaxe u ap.) nokazaHo, 4To pa3BUTHE MBILUICHUS peOCHKA
IPOUCXOJUT B  HANPAaBIEHWH OT  HArJsJHO-IEUCTBEHHOIO,  OCHOBHOW
cienupuueckoil 0COOEHHOCTBIO KOTOpPOTO SIBJISIETCS CBSI3b C IMPAKTUYECKUMHU
NEUCTBUSIMH, K  HalIAIHO-OOpa3HOMY,  SIBISIOLIEMYCS  CHOCOOHOCTBIO
MaHUITYJIUPOBaTh oOpa3aMu 0€3 NPAKTUYECKUX JIEUCTBHM, U OT OOpa3HOTO
K JJOTHYECKOMY, (OPMUPYIOIIEMYCSI Ha OCHOBE YYBCTBEHHOIO BOCHPHUSTHUS U
BBICTYTAIOIIETO MPEXKIE BCEro B (opMe aOCTPAKTHBIX NOHATHI U CYXJIECHUI. DTO
JTa€T BO3MOYKHOCTh, HE OIPAaHUYUBASICh OMBITOM, ONEPUPOBATH TMIIOTETUYECKUMU
YTBEPKICHUSMH, MBICIEHHO IIPEICTABIIATh BO3MOXKHBIE CITy4ad U JI€JaTh BBIBOJBL,
IIPOBEpPSEMbIEC B JAbHEUIIEM ITyTEM HKCIIEPUMEHTa Win HaOmoAeHus. [Ipu satom
reHeTH4Yecku Oosiee paHHHWE BUJbl MBIIUICHUS — HarjasAHO-ACHCTBEHHOE U
HarJsgHO-00pa3Hoe — MMEIT COOCTBEHHOE 3HAa4YeHHE JUIsl BCEH Mocieayroen
KU3HM YEJIOBEKAa, a TaKKe IMOATOTaBIMBAIOT MEPEXOA K CIEAYyIOIIeMYy BUAY,
IIPOJIOJIKAs IIPU 3TOM CBOE Pa3BUTHE.

Harnsnno-o0Opa3Hoe MBIIIEHWE CHayala BBICTYNAeT KaK OINEepUpOBaHUE
IPEJICTaBICHUAMU O KOHKPETHBIX MpEeAMETax M MX CBOMCTBaX, a 3aTeM 0Opa3zHoe
MBILJICHUE MPEICTaeT B KayecTBE CIOCOOHOCTH ONEpUpPOBATh HE CaMUMHU
npeaMeTamMu, a X rpaduyecKUMHU MOJEISIMU: CUMBOJIAaMH, CXEMaMH, YCIOBHBIMU
N300paKEHUSMHU.

[lepexon OT HarisiAHO-IEUCTBEHHOTO K HArJISIIHO-OOPa3HOMY MBIIUIEHHUIO
3aBUCUT OT YPOBHS CHEIUATbHO OPraHU30BAHHOMN JEATEIBLHOCTH, B MPOIIECCE XKe
CTUXUHHOTO OOy4YEHHUsI OCYIIECTBISIETCS MEMJIEHHO M HEJAOCTAaTOYHO IOJHO.
[To MHEHUIO POCCUICKUX TICUXO0JIOTOB, ((POPMUPOBAHNUE KAKIOTO BUAA MBIIIUICHUS U

ero mpeoOsalanne B ONPENETEHHBIM BO3PACTHOW NEPHUOJ| 3aBUCHUT OT YCJIOBHM
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KU3HU peOCHKa, XapaKTEpHBIX IUIsl HEro BUIOB JEATEILHOCTH, (HOpM OOIIEHUs
C OKpPY>KaIOIIUMHU U, YTO OCOOEHHO BaXXHO, OT ¢opM oOydeHus. OcoOEHHOCTHIO
oOyuaroruxcs 10—12 set siBnsieTcs COCYIECTBOBAHUE BCEX TPEX TUIIOB MBIIIUICHHUS
pU BeAYLIEH pOIM 0OPA3HOTO MBIIIJICHUSI.

Nmenno B Bo3pacte 10—12 neT ocoboe 3HaueHNE mpruoOpeTaeT oTMedaeMast
MICUXOJIOTAaMHU MHTEJUIEKTYyaIu3alus IPOLIECCOB BOCHPUSITHS U BOCIIPUUMYUBOCTH
K YCBOCHHUIO MPOCKTUBHBIX OTHOILICHUH.

Kaxnpiil yuutenb MaTeMaTUKH 3HAET, KaK BaXKHO YMETh «BUIEThY UEPTEK,
«YUTaTh» €ro, OT JTOr0 3aBUCUT KAuyeCTBO YCBOECHHUS TI'€OMETPUUYECKOTO
conepkanusi. HemoctatouHo mpocTo 3allOMHUTH U BOCIIPOU3BECTH TO, UTO JICKHUT
Ha MOBEPXHOCTH, Ha/I0 YBUJETh COAEPIKAIIHUECS B YEPTEXKE CBI3U U 3aBUCUMOCTH, a
3TO 3HAYUT, HAMOJHUTH BOCIPUATHE YepTeka pasMbiiuieHUsIMU. OIHAKO JaHHBIC
MHOTHX MCCIICJOBAaHUM TIOKAa3bIBAIOT, YTO YYaIIHUECs OSTOrO0 BO3pacTa YacTo
HE YMEIOT BCECTOPOHHE PACCMOTPETh F€OMETPUUECKHM OOBEKT — CMOTPST, HO HE
BUIAT. OTCYTCTBHE TPOYHBIX HABBIKOB BOCTIPHUATHS 33JCPKUBACT Pa3BUTHE
MblIlUIeHUs. bosiee Toro, B mponecce 00yueHus yunTeb, Kak MPaBUio, CIIEHINT 1aTh
BepOaJIbHOE OIpeieTICHHE T€OMETPUYECKOr0 MOHITHS 0€3 TIIATeIbHONU OJrOTOBKU
IpoIecca ero OCO3HAHMsI, BKIIFOUAOIIEr0 BOCTIPUSTHE.

He Tonbko camo BocnpusiTue, HO ¥ APYyTrHe MCUXUYECKHUE MPOIIECChl MOKHO
MOJHATH Ha 0o0Jiee BHICOKMH ypOBEHb Yepe3 YCBOCHHUE 00YYAIOUTUMUCS CHCTEMBI
CEHCOPHBIX 3TANIOHOB. [loMUMO COOCTBEHHO Te€OMETpHUYECKUX QUTyp (JIUHUS,
KpyT, TPEYroJbHUK, KyO0 U TIp.) 3TajJOHAMM BBICTYNAIOT TIE€OMETPUYECKUE
KoH(purypanuu  (mapajjienbHble — TpsIMbIe,  TEpPECeKalIuecs  MpsMEIE,
TepeceKaronuecss OKPYKHOCTH U TIP.) U BEJIWYUHBI (€IMHUIIBI JJTUHBI, TUTOIIAIH,
o0beMa, TpaayCHON Mepbl yria). FIMEHHO OHHM MOMOTAaIOT OPUEHTHUPOBATHCS
B MUpPE  TEOMETPHYECKHMX  OOBEKTOB. ComocTaBisisi  XapaKTEPUCTHKHU
BOCIIPUHUMAEMBIX MPEIMETOB C YK€ YCBOCHHBIMH 3TaJOHAMH, PEOCHOK MO3HAET
CBOICTBA ITHX MPEAMETOB, €r0 BOCTIPUATHE MIPHOOPETACT LIeTICHANIPABICHHOCTD U

OpraHM30BaHHOCTD.
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N3yuenune HarasgHOM reoMeTpuun B 5—6-X Kiaccax BayKHO €11€ U TOTOMY, UTO
B Bo3pacte 11-12 meT y geteil B OCHOBHOM YK€ 3aBepIIaeTcs (popMUPOBaHUE
CEHCOPHBIX 3TAJIOHOB, MO3TOMY TaK Ba)XHO MOJJIEPkKATh 3TOT MPOLECC B YACTH
ATAJIOHOB, CBS3aHHBIX C TEOMETPUYECKUMH (UTypaMH U  HU3MEPEHHEM
r€OMETPUYECKHX BeJIMUUH. K cokaneHuto, eJjaroru noa4ac UrHopupyroT TOT (PakT,
yTOo 0€3 pa3BUTUS T'E€OMETPUYECKOr0 BOCHPUATHS (OPMHUPOBATH MBIIUICHHUE
HEBO3MOKHO. OTO OJHO W3 TIJIABHBIX MPOTUBOPEUMA, MEIMIAIONIMX PA3BUTHIO
reOMETPUYECKOTO 00pa30BaHMUS.

BocnpuM4YMBOCTh K YCBOEGHHIO MPOECKTUBHBIX OTHOILICHHWN MPOSABISETCS
B TOM, YTO JETH 3TOrO BO3pAacTa IMOJ BIUSHUEM Pa3IUYHbIX BUIOB JESITEIBHOCTH
00Ja1at0T 3HAYUTEIbHBIMA BO3MOKHOCTSIMU B HCIIOJIB30BAHUM PA3HBIX CHCTEM
OTCYETa: OHU MOTYT MEPEXOJIUTh OT CUCTEMbI OTCUETA, CBA3AHHOM C COOCTBEHHBIM
TEJIOM, K JPYTUM, MBICIEHHO MEHSTh MMO3HUIMI0 HAOIIOIEHUS. DTO XOPOILIO BUIHO
Ha [MPUMEPE TAKOTO BHUJIA JIEITENBHOCTH, KaK pucoBaHrue. CIIOHTAHHOE MOBBIIIECHUE
rpaguuecKkoil KyJbTypbl peOCHKa B IJIaHE CO3AaHUs 00pa30B U ONEPUPOBAHUS UMU
croco0CTBYeT (HOPMHUPOBAHHUIO TEOMETPUUECKHUX 00Pa30B, CIIEJ0BATENBHO, TOKHO
UCIIOJIb30BAaThCA B MPAKTUKE MaTEMaTHYECKOTO OOpa3oBaHMs, pacKpbIBas

IIOTCHIOHAJIBHBIC BO3MOXKHOCTH pe6eHKa.

2.5.3. MeToanueckne 0cO0eHHOCTH 00y4eHHSsI HATJISATHOM reoMeTpUM

Metonuka oOydeHHs HArJSAHOH TEOMETPUU CTPOHMTCS Ha HECKOJIBKHUX
TIPUHIIATIAX :

» [Ipunyun MHO2000pa3usi 2ceomempuyeckux @opm u  Kougueypayutl,
obecneuusaOwux wWupomy @opmupyemvlx npeocmasieHull U 061aoeHue
cnocobamu 0elcmeauli ¢ 2eomMempuyecKumMu oueypamu.

N3ydyeHne yyamumucs IUIOCKOM M MPOCTPAHCTBEHHOM T'€OMETPUN JTOJKHO
OCYILECTBIATLCS MapauieabHo. [Ipyu TakoM MOAXoje IIOCKHE (UTYPHI JAOKHBI
«BBIXOJUTH B  IPOCTPAHCTBO» W  pacCMaTpUBAaThCs  KaK  DJICMCHTHI

MNPOCTPAHCTBCHHBIX TCJI, @ IPOCTPAHCTBCHHLIC TCJIa «IICPEXOANUTH» Ha TJIOCKHUM
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JucT Oymaru B KauyecTBe M300pakeHH M pa3BepToK. OCHOBHBIMU CIIOCOOAMHU
JENUCTBUM SBJISIOTCS: CIIOCOOBI IPaUUeCKOro MOCTPOEHUS T€OMETPUIECKUX HUryp,
OpUEMbl WX MOJCIUPOBAHMS, HABBIKM MPAKTUYECKUX W3MEPEHUMN, JeUCTBUS
10 BU3YQJIbHOMY BOCIPHUSATHIO TE€OMETPUUYECKUX OOBEKTOB, CO3JAAHUIO HX
MBICJICHHBIX 00pa30B U ONEPUPOBAHUIO UMHU.
= [Ipunyun cnupairbHOCMu — pazeopadusanusi CoOOepPIHCAHUs Kypcd no CRUupaiu.

Ha mnepBoM, NpUHIMNHATBHO BaXXHOM OJTamne 3HaHUS (OPMUPYIOTCS
Ha HAIJSIIHO-UHTYUTUBHOM ~ YPOBHE B XOJ€  IPEIMETHO-TIPAKTUYECKON
nesTenbHOCTH. Ha mocnmemyromux JTamax MpaBWia M ajlrOPUTMBI MOCTPOCHUS
dbopMupyrOTCS Kak 0O0O0OIIEHHOE HaIISIIHO-BEPOAIbHOE BBIpaXXEHUE CHOCOO0B
JEHUCTBUM, YK€ OCBOCHHBIX HA MHTYUTUBHOM ypOBHE. XapaKTepHOU 0COOEHHOCTHIO
IpU TaKOM IOAXOJIE SIBIISETCS CHUCTEMHOCTh 3HAHWMW, T. €. HAJUYHE B CO3HAHUU
YUEHUKA CBSI3ed MEXIY OTACIbHO H3ydyaeMbIMH OOBEKTaMH BHE 3aBUCHMOCTHU
OT TOW TOCTIENOBATEIBHOCTH, B KOTOPOH OHU M3y4aroTcsi. B cOOTBETCTBUU C ATHM
MPUHIIATIOM, HE0OX0IUMO BKIIFOUATh BHOBb U3y4aeMblil 00BbEKT B pa3INYHbBIC CBI3U
C YK€ M3BECTHBIMU OOBEKTaMH, BO3BPALIATHCS K PACCMOTPEHHUIO ITOr0 OOBEKTa
Ha Oojiee BBICOKOM YPOBHE 3HAaHHUS M pACIIUPATH 3HAHUS O HEM 3a CYeT
MPUBJICUCHUS] HOBOW MH(MOpPMAITUH.

» [lpunyun  ueypamusHocmu — NOCMPOEHUsi  npoyecca - U3Y4eHus

2eomMempuiecko2o 06veKma Ha 0CHoe 0OPA3HO20 80CHPUAMUAL.

AJneKBaTHOE BOCIIPUSTHE BepOAIBLHOTO onpenenieHus: ooydaronumucs 10—-12
JeT B CHUIy HEC(POPMUPOBAHHOCTH HEOOXOJUMOTO YPOBHS CIIOBECHO-JIOTUYECKOTO
MBIIJICHUS €IIe HEIOCTYITHO, a, 3HAYUT, (DOPMUPOBAHHUE TMOHATUS C TOMOIIBIO
ornpenaeneHus: 6ecrniepcneKTuBHO. [103ToOMy M3ydeHHE TeOMEeTpUYECKOro OObEeKTa
JIOJDKHO CTPOMTBHCA HAa OCHOBE MpuopuTeTa obpas3a, a He cnoBa. [Ipexne Bcero
HY>XHO c03/71aTh 00pa3 u3zydaemoro oonbekta. Cozmanue oopasa HOBOW (PUTYpHI WU
KOHQUTYpali JOJDKHO ONHMPAThCs HAa TPAKTHUECKWE JEHCTBUS 1O €e
rpaduyeckoMy TOCTPOCHHUIO WM TMPEIMETHOMY MOJCTUPOBAHUIO, a TaKKe
0a3upoBaThCS HA HWMEIONIEeCS Yy YyYalluXCsd HWHTYUTUBHOE 3pPHUTEIHHOE
NPECTaBICHUE, CIIOXKHUBIIEECS B pe3ylbTare MPEIbIAYIIer0o OOYYeHHS WU
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BBITEKAIOIIee M3 >KU3HEHHOro omnbiTa. Co3maHHbIA 00pa3, a TakKe ONUCAaHUE
(burypsl, K KOTOPOMY y4YalIuecs: IPUXOAAT Yepe3 MpaKTUIeCKue AEHCTBUS, TOHKEH
3aKPEeMUTHhCS COOTBETCTBYIOUIUM TEPMHUHOM, TaKXK€ Ha CO3JIaHUE 3PUTEIHHOTO
oOpa3za «paboTaeT» pa3zbsiCHEHHUE MPOUCXOXKICHUS TEPMUHA.

» [Ipunyun OuHaMu4HOCMU — pPA3BUMUS NPOYECCa U3YYeHUs Om 2eoMempuu
«hopmbly K 2eomempuu «UMepPEeHULL.

H3mepenue reomMeTpudeckoil (UTyphl TOJDKHO TMpeaBapsAThCs paboToH,
HaIpaBJICHHOW HA BCECTOPOHHEE €€ U3yUYEHUE U OCO3HAHME YUAIIUMHUCS MPOOIEMbI
ee M3MEPEHHs, BO3MOXHOCTH WJIM HEBO3MOXXHOCTH MPUMEHEHUS YK€ H3yUYEeHHBIX
cnocoboB. Takum 00pa3oMm, oOydyeHHE T'€OMETpUU OYIET HUATH OT TEOMETPHUH
«popMBD» K TEOMETPHUH «U3MEpPEHUi», YTO COOTBETCTBYET YCTAaHOBIICHHOM
NICUXOJIOTAMH 3aKOHOMEPHOCTH pPa3BUTHS TE€OMETPHUECKHUX OMNepanuid y nereit
OT KQ4€CTBCHHBIX K KOJTMICCTBECHHBIM.

= [Ipunyun KOMOUHAMOPHOCMU — COYEMAHUS CIMAMUYECKO20 U OUHAMUYECKO20
Nn00X0008 8 U3YYEeHUU 2eOMEMPUYECKUX 0OBEKMO8.

HeoOxomumocTh  ycBoeHHMs  OOy4YalOIIMMHUCS — Pa3iMuYHBIX  IOAXO0JIOB
K OMMCAHUI0 PACCMATPUBAEMBIX OOBEKTOB, PA3UYHBIX TOUYEK 3PEHUS HA HUX
NOJYEPKUBACTCSI MHOTUMHU HcciaeaoBarensiMi. OAHMM U3 OCHOBHBIX CBOMCTB
IPEeIMETOB OKPY’KAIOILIEro Mupa sIBIsIeTCs ABMKEHHE. [|BuKeHne, JUHAMUYECKOe
pa3BUTHE CUTYyallMU OKa3bIBAIOT BO3JICUCTBHE HA Pa3BUTHE MPOCTPAHCTBEHHOTO
BooOpaxeHusi peoenka. C 1enbto Haubosee 3PGeKTUBHOTO pa3BUTHUS 0OPa3HOTO,
MPOCTPAHCTBEHHOTO  MBINIIEHUS ~ y4dalluxcsi B CHUCTEMY  YIPaKHEHUUH
1enecoo0pasHo  BKIIIOYATh — 3aJlaHUs, COJAEp)Kalllue TaKhue TeOMEeTpUYECKUe
npeoOpa3oBaHus, Kak MapaliesbHbII epeHoc, TOBOPOT, CAMMETPHSI.

» [lpunyun  9KCNEPUMEHMANbHOCMU — UCCLEO008AHUE  2e0MEeMPUUEeCKUX
00beKkmos basupyemcs Ha IKCnepuMeHme KAk OCHOBHOM Memooe,
HabA00eHUU U aHAU3e pe3yibmamos.

[Tpu mpoBeieHNH SKCIIEPUMEHTA yUaIlecs BBITIONHSIOT pealbHble (pr3ndeckre
JEUCTBUSI: HaJlOXKeHHe (puryp, meperudéaHue 1mo OCM CUMMETPHH, OBOPOT BOKPYT
HeHTpa cuMMeTpuu u JAp. Omnupasch Ha €ro pe3yiabTaThl, PacCMOTPEB U
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MIPOAHAIN3UPOBAB PA3IMYHBIE YACTHBIE CIIy4yaH, yJallruecss Ha OCHOBE MHIYKTUBHBIX
PACCYXKJICHUI BBIABUTAIOT THUIIOTE3Y, OTPAYKAOIIYIO BBISBIICHHYIO 3aKOHOMEPHOCTD.
CoT1oil 1enpl0 TeMaTuYeckuM TuiaHupoBanveM [IpumepHoii paGouelt mporpammoit
NPeyCMOTPEHA OPraHU3alvs U MMPOBEJCHUE PAKTUIECKUX padoT.

JIOMUHUPYIOIIUM METOJOM IIO3HAaHHS B KYypCE€ HATJSIAHOM TE€OMETPUU
ABJISIETCA UHAYKIUSA. JleyKIIUs IMEET MECTO B OCHOBHOM KakK NEPEXO/T B IPOLIECCE
MO3HAHUS OT OOIIIETO K YaCTHOMY U eAMHuYHOMY. Hanpumep, cpean MmHOrooOpasust
MHOTOYT'OJIbHUKOB BBIICIIAIOTCA TPEYTOJIbHUKHU. Jl€TyKTUBHBIE PACCyXKICHUS KaK
mpolecc  JOTMYECKOTO  BBIBOJIA, Kak  crmoco0  TOJNYy4YEeHHs  3HAHUM,
MPOTUBONOCTABIIIEMBIM HEMOCPEACTBEHHBIM HAOJIOJECHUSAM U SKCIEPUMEHTY,
MOXET TOSIBIATHCSA TOJBKO IMOCTENEHHO U MAPAJIIEIBHO C HUMH, MPOSBIATHCS
JoKanbHO. TakuM 00pa3oM, MOKHO peann30BaTh MOJOKEHUE, COTIIACHO KOTOPOMY
pa3BUTHE peOEHKA MPOUCXOJUT B JIBYX HANpPaBJICHUIX — U K 00Jiee KOHKPETHOMY,
u k Oonee adcrpaktHomy (II. I1. bonckuii, H. A. MenunHckas u zip.), a BBIOOp
MyTH YCBOEHUSI 3HAHUI 3aBUCUT OT BO3PACTHBIX OCOOCHHOCTEH, 11eJIei 00ydeHus 1
OT MPUPObI CAMOTO 3HAHUSI.

[TocTeneHHspI EpeXo/l K YBEJIUUYECHHUIO SJIEMEHTOB AEAYKIUU AAET YUUTEIIO
BO3MOXXHOCTh, UCXO/IS U3 MOJITOTOBJICHHOCTH KJIacca, BEIOPATh TOT WJIM MHOU MyTh
U3YYCHUS TEOMETPUYECKOTO OOBEKTa, HANMpHUMEpP, OTPAHUUYUTHCSA (HU3UUIECKUM
AKCTIEPUMEHTOM W peliaTh BCE 3a7a4d C OMOpoM Ha (U3WYECKOE JIEUCTBUE WIIU
YBEJIMYUTD JIOJIO JIOKA3aTeNIbHBIX, 000CHOBBIBAIOIINX pacCykaeHu. [ yueHnka
TaKOM MOAXO0]l 03HAYAET BO3MOXXHOCTh BOCIIPUSITUSL MaTepHraia Ha IOCTYITHOM €My
YPOBHE, IPU 3TOM OH UMEET BO3MOKHOCTh 3HAKOMUTHCS U C IPYTUMH BapHaHTaMHU

peuicHusd, JICKAIIUMU IIOKAa B 30HC CI'0 OJIM KamIIero Pa3BUTHA.

2.5.4. ®opmupoBaHNe YMeHHM i BHINMOJHEHNSI OCHOBHBIX JIelicTBUIA

¢ reOMeTPUYEeCKUMHU 00beKTaMHu

N3yuenune reomeTpuueckux GUIYp U MNPOCTPAHCTBEHHBIX OTHOIICHHM

OCHOBBIBACTCA Ha OIIPCACICHHBIX I[CﬁCTBPISIX, KOTOPBIMH Yy4YaIIUCCA OOJIKHBI
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OBJIQJIETh. HAONIO/ICHHUE, BOOOpa)X€HUE, M3MEpEeHHue, rpaduueckue AEUCTBUA U
KOHCTPYUPOBAHUE.

Hao0monenue

CymiectByeT riry0okoe 3a0iykJAeHHe, YTO HaOIIOJCHUIO YYUTh HE HAJo,
JOCTaTOYHO JUIIL cKazaTh «CMoTpu!», W BCe HEOOXOOMMOE CHAENAaroT TJasa.
[Touemy TOrAa OAHM ydalIuecs JErKO «CUUTHIBAIOT) C TE€OMETPUUECKOTO YepTeka
HY)KHYIO UM WH(OPMAITUIO, a IPyTrue CMOTPSIT, HO HUYEro He BUAAT? Bocmpusitue,
KaK ¥ MBbIIIUICHHE, TpeOyeT BHUMaHHUA K CBOEMY pa3BUTHIO. Pa3BuTue ymeHws
HAOMIOAaTh ~ TPOUCXOJUT B TPOILIECCE  OCMBICIEHHOM  JESTEIbHOCTU
10 pACCMAaTPUBAHUIO TEOMETPUYECKUX OOBEKTOB, (POPMUPOBAHUS 3PUTEIBHBIX
ATAJIOHOB, OTPAXKAIOIIUX OCHOBHBIE T€OMETPUUECKUE KOH(MUTYpallK, 3HAKOMCTBA
C HEKOTOPBIMH CTICIIHATBHBIMU TTPUEMaMH, 00JIETIafOIIMMH BOCTIPUSTHE.

JleficTBUST HAOIIOJIEHUSI COCTABJISIIOT OCHOBHOE COJICp>KaHME 3aj1ay, IEIbI0
KOTOPBIX SIBJISICTCSI:

— CO3/IaHUE MBICJIEHHOI0 00pa3a reOMETPUYECKOT0 OOBEKTA;

— pacro3HaBaHue 33JJaHHbIX KOHpUTypamuii uiu Guryp;

— CpaBHEHHUE HEIMOCPEICTBEHHO BOCIPUHHUMAEMBIX OOBEKTOB WJIM TPy

00BEKTOB.

* (Co30aHue MbICIeHHO20 00pa3a 2eoMempuyecko2o 00vekma — KIYeBOU
MOMEHT 17151 (POPMUPOBAHUS TEOMETPUUECKUX MPEACTABICHUI U U3YUEHUS CBOMCTB
reomerpuyeckux ¢uryp. IIpoMcXoauTh OHO [OJDKHO B MPOLECCE MPABHIBHO
OpPraHM30BAaHHOM, pa3HOOOpa3HON JESATENbHOCTH IO €ro BCECTOPOHHEMY

obcnemoBanuio. [TokakeM 3TO Ha CIICAYIONIEM IIPUMEPE.

Ipumep 1. DopmupoBanue MPEICTABICHUSA 0 PAMOYTOJIbHOM
napasuleJIeUIeAE.

MoxeT TmoKa3aThCsi, 4YTO OTH MpeAcTaBieHUs CHOPMUPOBAHBI  eIle
B JIOIIKOJIBHOM JIETCTBE, BEAb HSTO OJIHA W3 CAMBIX PACHPOCTPAHEHHBIX
reomeTpudeckux Guryp B okpyxatomem mupe. Ho 3to He Tak. UToOBI yOeauThCs
B 3TOM, JIOCTATOYHO TONPOCHUTh MITUKIACCHUKOB OTBETUTh Ha BOIPOC:
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«CkoipKko y Ky0a rpaHeit?» A Ha BOIpoc O 4ucie pedep OTBEThl OyIyT camble
pasHbIe, JJaXKe €CIU MPU ITOM KyO OyZeT HaXOIUTHCS B PyKaX y KaKIOTO YUCHHKA.
Jlaxxe mpocTo nepecynTaTh pedpa reoMmeTpuueckoil purypsl He BceM yaaercs!

UtoOsl co3maTh 00pa3 mapajuleNienuiena, ydJalumcsi HeoO0XO0IuMO
OCYLIECTBUTh  pPa3HOOOpAa3HblE  NPAKTUYECKHE  JACUCTBUS C  MOJACIAMH
napajuieienunena, IpuueM Moja pyKOBOJICTBOM YUUTENsl, KOTOPBIA PYKOBOJIUI ObI
nporeccoM OOCTEeOBaHMs W HANpaBsyl €ro yKa3aHWeM, Kakhue OCOOCHHOCTH
HEO0OXOJMMO BBIIENIUTh, Ha3bIBAHUEM HX U T. II. OpraHu30BaTh 3TO MOKHO B BHJIE
IPAKTHUECKON paboThl. YyaluMcs CIenyeT, B34B B pyKH MOJIeJIb Tapajuieenuneia
(3TO MOKeET OBITh JEPEBAHHBIN OPYCOK, CIIMUEUYHBIH KOPOOOK, OyMaskHasi MOJIEb,
CKJIEEHHAs U3 Pa3BEPTKH, U IIp.), BHITIOJIHUTH CICAYIOIINE IEHCTBUS:

1) mpoBECTH JTaJOHBIO TIO €T0 MOBEPXHOCTH U OIIYTHTh, YTO OHA COCTOUT
13 IJIOCKUX YacTeH;

2) paccMOTpPETh OTHENbHBIC IUIOCKUE YacTH — TPaHM TNapauielenure/a,
ONPENEIUTh UX (popMmy;

3) 3auKkcUpoOBaB  MPOTUBOIMOJIOKHBIC TPaHW, HANPUMEP MAaJbLAMH,
3pUTEIBHO YCTAHOBUTH PABEHCTBO IPOTUBOIIOJIOKHBIX I'PAHEH;

4) 3a(huKCcUPOBaB KAXKIYIO TPaHb MajblleM (TpeMsl MaIbIAMH OJHOW PYKU H
TpeMsl MaJIbIIaMU JPYTO#), ONPEIETUTh YUCIIO TPAHEN;

5) nmpoBecTH JTaJOHBIO TI0 MOBEPXHOCTH MapaUICIICIHIIC A, BBIACIUB JTHHUAIO
u3IoMa — pedpo MapajsieNenuIesa; BBIACIUTh TPaHU, TPAHULAM KOTOPBIX
OPUHAJICKUT 3TO pedpo; BBIACIUTH U JIpyrue pedpa, MpUHAAJIeKAIIUE dTUM Ke
I'paHsM; BBIIETUTH €I1le HECKOJIBKO pedep napaiesenunesa;

6) BBLICIUTh TPYIIBI PABHBIX pedep Mapajuiesienurea U ONpeieiuTh UX
YHUCJI0; 00BECTH paBHBIE peOpa KapaHAAIIOM OJHOTO 1IBETA;

7) BBIACITUTH BEPUIMHBI ApAJUICIICITUIIC/IA; TOMECTHB €r0 MEXY JIaJ0HIMH,
OIPENETUTh 0COOEHHOCTH PACIIONOXKEHHSI BEPLINH;

8) 3aduKCHpPOBAB KAXKIYIO BEPIIMHY OJHUM MaJbleM (4 majiblia OJJHOH PYKH

1 4 nanbua gpyroil pyku), moJCYUTaTh UX YUCJIO;
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9) BEIOpaB OIHY U3 BEPIINH, OTNPEICIUTh YACIO pedep, CXOMIIMINXCS B ITOH
BEpUIMHE; CPABHUTH JUIMHBI 3THX pedep (Ha TIia3; mpoBels MO HUM MalbLEM;
U3MEpPEHUEM); MPOJENaTh 3TO I JPYTHX BEpIIMH; 3aMETUTh, YTO B KaXIO0H
BEPLIMHE CXOAATCS TpU pedpa pa3HOil NIIUHBI,

10) 3aukcupoBaTh BHUMAaHUE HA TPAHSIX, CXOJSIIUXCS B OJHON BEpIIHHE:
OINPEIENNTh UX YHUCIIO, Pa3MEPBI.

B ueM oTnmume MbIcIeHHOTO 00pa3a, CO3AaHHOTO B PE3yJbTaTe TaKOTO
BCECTOPOHHETO M IMOAPOOHOr0 MCCIEAOBAaHUA, OT 00pa3a, KOTOPHIA BO3HUKAET
pU OOBIYHOM HArISAHOW JeMOoHcTpanuu? TOYHO Takoe Ke, KaK MEXIy ABYMs
IpeJCcTaBlICHUsIMH 00 aBTOMOOMIIE, OJHO M3 KOTOPBIX CO3JAeTcsi B Ipolecce
npocMoTpa (ororpaduu, a apyroe — TecT-apaiiBa. OOpa3, KOTOpPBIA co3aeTcs
B PE3YJIBTATE CAMOCTOSITENIBHO IMPOU3BOJUMBIX JACHCTBUM, HAIOJIHEH 3HAHUSIMU
O CBOICTBaxX 00OBEKTA.

B onmcanHoii mpakTHYecKol padoTe UCHOJIB3YIOTCS OUEHb Pa3HbIE TEUCTBHS.
W mpocTele TaKTWIBHBIE JEUCTBUS, U JBUKEHUS, KOTOPBIE «B XOAY» Yy KaXKIOTO
pebenka ¢ miaaeHudecTBa. Hampumep, IBHKEHHSI pyKH, (DUKCUPYIOILIKUE TOT WIIA
UHOW BBIIEISIEMBbId B JaHHBIH MOMEHT OJJIEMEHT M3y4yaeMoro oOBEKTa,
aKLIEHTUPYIOIIME HA HEM BHUMAaHUE, IPU 3TOM CIIOCOObI (PMKCHUPOBAHUS YUalllHecs
MOTYT IPHUIyMBIBaTh CaMHu.

TakTunpHblE TEUCTBUS U ABUKEHUS ITOMOTAIOT OCYIIECTBIISTh, HAIIPABIIATH
OoJiee CIOXHBIE NEWCTBUS, COYEeTarolue B ce0e 3pUTENIbHOE COMOCTaBIICHUE,
CPAaBHEHUE M aHAJINU3 OTIEIBHBIX JJIEMEHTOB, ONPENEIECHUE UX KOJIMYECTBEHHBIX
XapaKTEpUCTHUK, CUHTE3 ITUX AJIEMEHTOB B €IMHOE LIEJI0€ U BBIICIICHUE KIIFOUEBBIX
ocobeHHoCTel uccneayeMmoro oobvekra. [lo cytu, HabmoneHre 3ech BBICTYMAET U
METOJIOM HCCJEOBaHUs, T.K. MPEIJIOKEHHBIN HaOOp JEHCTBHUI MpeacTaBiseT
co00ii MJIaH cucTeMaTH4ecKoro HabmoneHus. Jlaite yyammmces 3a1anue mpoBeCTU
ONMCAaHHOE UCCIENOBAHNE, a 3aTEM MONPOCUTE PACCKA3aTh O TOM, YTO OHHU 3HAIOT

O MMapaJuICIICITUIICIC.
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* PemieHue 3a1a4u cpasHenuss HenoCPeoOCmeeHHO 80CHPUHUMAECMBIX 0OBEKMO8
TpeOyeT OT y4alluxcsi yMEHUS MOAMEUYaTh B PacCCMAaTPUBAEMBIX OOBEKTaX OOIIHe
4YepThl U PA3IUyusa, HAXOAUTH CPEIU HUX CYLIECTBEHHBIC U CIIY)KUT, TEM CAMBIM,

(bopMHUPOBAHUIO TOHATHM.

* Korga ctaBuM nepen ydaluMHUcCs 3a0a4y pAcHO3HABAHUS 2e0MempPUYecKux
00vexmos, mpecieayeM JBe e GopMUpoBaHUE 3aKOHYEHHOTO 00pa3a 00beKTa
M3YUYCHHUs, €r0 Yy3HABaHWS U PA3JIMUCHUS] B PaA3JIMYHBIX MPOCTPAHCTBEHHBIX
MOJIOKEHUSIX, B 00JIee CIIOKHBIX KOH(PUTYpAIUIX, a TAKKE Pa3BUTHE Y ydalUXCs

FCOMeTquCCKOﬁ 30PKOCTH U Ha6JIIOI[aT€J'II>HOCTI/I.

IIpumep 2. Haiinute Ha puCyHKE BCE MPSAMOYTOJIBHUKH.

Oco00EHHOCTh pUCYHKA 3aKJII0YAETCsl B TOM, YTO OH COJEPXKHUT ABE (UTYPHI,
HE SBJSIOUIMECS MPSMOYTOJbHUKAMHU, a TakXe JBa KBajpara. YToObI CIpaBUTHCS
C 3TUM 3a/IaHUEM, YYalIUECs T0JKHbI, BO-TIEPBBIX, IOMHUTh, YTO KBaJApaT SBISETCS
IPSIMOYIOJIBHUKOM, a  BO-BTOPBIX, YBUIETh KBAaApaT, pPacHOJIOKECHHBIN
B HEIIPUBBIYHOM JUISI HUX ITOJIOKEHUH.

Oco00eHHOCTh BOCIIPUATHUSI TEOMETPUUYECKUX OOBEKTOB TaKOBa, 4yTo urypa 4
BOCIPUHUMAETCSI Kak poMO, €Clii ydallluecs 3HaKOMbI ¢ poMOOM, B MPOTHBHOM
cllydae — KaK YEThIPEXYTrOJIbHUK, HE ABJISIIOIIMICS KBajgpaToM. Eciu yuaiuecs He
BBIICIISIIOT 3Ty (PUTYPY KaK KBaApat, HEOOXOAUMO NPEIJIOKUTh UM MBICIIEHHO, a B
cllydae 3aTpyIHEHHUS U MPAKTHUYECKH, MOBEPHYTh €€ TaK, YTOObI KBaJApaT MPUHSI
Oonee  MpPUBBIYHOE  JUIsl  pPAClO3HABaHUS  TOPU3OHTAIBHO-BEPTUKAIBHOE

PacCIIOJIOKCHUC.
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IIpumep 3. CKOJIBKO TPEYrOJIbHUKOB N300paKEHO HA PUCYHKE?

OTO0 ympaXHEHHE HaMpaBIeHO Ha OTpabOTKy YMEHHsS pacro3HaBaTh
TPEYroJIbHUK B 00Jiee CI0KHOM KOH(UTypaluu, B JaHHOM cllydyae U KaK 4acTb

Ipyroi Gurypsl, 1 Kak 00beIuHEHUE PUTYD.

MaremaTH4ecKkoe BOCIIPUSITHE

Bocnpusitue — KOTHUTUBHAs CHOCOOHOCTh (DOPMUPOBAHUS LIETOCTHOTO
oOpa3za Kakoro-nubo oO0bekTa. MareMarnyeckoe BOCHPUATHE — TMPOLECC
(GopMUpOBaHUSA IIEIOCTHOIO 00pa3a TE€OMETPUYECKOTO OOBEKTa, BKIIOYas
NPECTaBICHUE CBOWCTB OOBEKTa, BBIABICHUE TPYII OOBEKTOB, BBISIBICHUE
KOJTM4YecTBa OOBEKTOB B HEOONBIIMX TPYNIaXx M MaTeMAaTUYECKUX OTHOIICHUI
MeXay oOOBeKTaMu. PaccMOTpUM HEKOTOpbIE MpPHEMBI, KOTOpBIE IOMOTAIOT

MAaTCMaTUICCKOMY BOCIIPHUATHUIO TCOMCTPHUICCKUX OOBEKTOB.

»  [Ipeomemmnoe mooenuposanue xongueypayuu. IlppeM MOXHO NPHUMEHHTH
IIPY BBITIOJIHEHUH YIIPAKHEHHMS, OIIMCAHHOTO B IIpuMepe 3. J[J1s Toro 4To0bl yYUTEIb
MOT PYKOBOJIUTH BOCIPHUATHEM YYaIIUXCs, aKIICHTHPYS WX BHUMaHHE Ha TOM WJIH
WHOM TpPCYrOJIbHHKE, HAyYWTh HMX IICPEKII0YaTh CBOHM B30p C «OOJIBIIOTO»
TPEYTroJbHUKA Ha «MaJICHbKHE» TPEYTOJbHUKH, KOTOPBIC €0 COCTABIISIOT, ITEeIaror
MOJKET MPEAIOKHUTh YUAIIUMCS MOJICIb, H3TOTOBJICHHYIO M3 Oymaru. TpeHUpOBKa
BOCTIPUATHS 3aKJIIOYaeTCS B TOM, YTO, CKJIaJIbIBas JBa TPEYrOJbHHKA BMECTE,

ydamuecs BUAAT OAUH TPEYTrOJbHUK, pa3bCANHAA UX, CHOBA BUIAT JABad MCXOJHBIX

NN

Puc. 17

TPCYIT'OJIbHUKA.
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*  Buidenenue snemenmog Kougueypayuu ysemom. ITO MOXKET OBITh WU
packpaimmBanue (pUTypsl, BXOISIIEH B KOHPUTYpaIHI0, UK 00BEICHUE €€ KOHTYpa.
[Ipu ompenereHHOM ypOBHE BJIAJCHUS MPHEMOM, NPH €ro CaMOCTOATEIHLHOM
NPUMEHEHWH HEKOTOphIe Yyualluecss MpH aHajlu3e pUCYHKa U3 Tpumepa 3
MOJTHOCTBIO 3aKPAIlIMBAIOT OAWH U3 TPEYTOJbHUKOB, APYTUE BHIICISIOT JIUIIE €T0
KOHTYp, TPEThH — KOHTYPBI JIBYX TPEYTOJHHHKOB KapaHIAIIaMH JBYX Pa3HBIX
BeTOB. TBOpUECKOe MCHOIB30BAaHUE OCBOSHHOTO MPHEMa UTPAET CYIIECTBEHHYIO

pOJIb MIPU PELICHUHU 3a7a4.

Hpumep 4. Onpenenure, CKOJIBKO JUAroHaJIel y BBITYKIJIOTO MSATHYTOJbHUKA.
Ilyctp W3 KakIOW BEPIIMHBI IATHUYTOJIBHUKA y4YallMECSd MPOBERYT
KapaHJalloM OJHOTO LIBETA JIBE BBIXOJSIIME U3 HEe AuaroHaiau. Takum oOpazom,

OHH HCIIOJIB3YIOT KapaHJdaliu ITATH Pa3HbIX IBCTOB U IIPOBCAYT 10 OTPC3KOB.

Puc. 18

Jlanee oHu 0OpaTAT BHUMAHUE Ha TO, YTO Ka)K[ask TUaroHasab Obuia MpoBecHa
UMHU JBaXKIBI (OTPE3KU JBYX pa3HBIX I1BeTOB). ClieIOBaTENBHO, y MATHYTOJIBHUKA
5 nuaronanei. OnucaHHbIN CIOCOO pelIeHUs TO3BOJISET YUUTEIIO0 TOCTABUTh MEPE]
y4aliuMHUCS ~ BOMNPOC O  KOJMYECTBE  JUaroHajied y  IIeCTHYroJIbHUKA,
CEMUYTOJIbHUKA, CTOYTOJLHUKA.

HaiineHHslii cmoco0 JIETKO MOXKET OBITh IEPEHECEH HMH Ha Jro0oi
MHOTOYTOJIBHUK: YHWCJO JMaroHajlied paBHO TOJIOBMHE (KKIYIO JgUaroHajb
MPOBEJIM JIBAXKIIbI) TPOW3BEACHUS YHCJIA BEPIIMH (YMCIO WCHOIB30BAHHBIX
KapaHJallleil) Ha YUCI0 AUaroHajed, BBIXOJAIIMX M3 OJHOM BepLIMHBI (MX Ha 3
MEHBIIIE 4YHCIa BEPIIMH). OTO TPUMEpP BOCIPHUATUSA, TMOJKPEIIICHHOTO

PaCCYKACHUAMU.
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* lcnonvzosanue no2uku nepebopa. ITOT mpueM (Hapsialy C BBIJIEICHHEM
LIBETOM ) UMEET MECTO, HaIlpUMEP, IPH BBINIOJHEHNH 3a7aHus u3 npumepa 4. Jloruka
nepebopa 3aKiI4aeTcs B 3TOM Cilydae B IOCIIEJOBATEIbHOM NPOBEACHUU BCEX

I[I/IaI‘OHaJIGI\(JI, BBIXOAITHNX M3 Ka}K,HOﬁ BCPIOUHBI IIATUYT'OJIbHUKA.

Puc. 19

BoooOpaikenue

Onepauuy MBICIIEHHOTO ONEPUPOBAaHUSA O0pa3aMM M CO3JaHMSI HOBBIX
00pa3oB OTHOCATCS K BOOOpakeHUI0. B pamkax uM3ydyeHHs HaArjasiqHON reoMeTpHUH
BOCCO3/Ial0Ille€ BOOOpaKEHHE — O3TO IMPEICTAaBICHHUE HOBBIX T€OMETPUUYECKHUX
O0OBEKTOB B COOTBETCTBUHU C UX OMHMCAHUEM, UEPTEIKOM, CXEMOHM.

®opMupyeTcsi BOOOpaKeHHUE Ha OCHOBE BOCHPHSATHS, MO3TOMY, obOoraras
OTBIT BOCHPUATHH, HAOMIOACHMS, MOOYXKJas ydalluxcs K CO3JaHMIO 00pazos,
yuuTeIb pa3BUBaeT MX BooOpaxeHue. OBNajeHHE NEHCTBUSMHU BOOOpa)KeHUs
IIPOUCXOJUT B MPOLIECCE MEPEXOAA TPAKTUUECKUX AEUCTBUI BO BHYTPEHHUH IIJIaH.

JleicTBUsI BOOOpaXKE€HUs SIBISAIOTCA COACpNKAHHEM 3ajad, LENbl0 KOTOPBIX
SBIIAETCSL:

— CO3/JaHME MBICJIICHHOTO 00pa3a TIeoOMETPUYECKOro OO0BEKTa MO €ro
OINMCAHMIO;

— CO3JIJaHuE MBICJIEHHOTO 00BbEMHOTO o0Opa3a O0OBbEKTa Ha OCHOBE PHUCYHKa
MPOCTPAHCTBEHHOI'O TEJa WK MPOCKIIMOHHOTO YEPTExKa;

— MBICJICHHOE OIIEPHPOBAHUE 00pa30M.

= JoBOpst O co30anuu MmoeicienHo20 00pasa no e2o onucaxuro, Oynem
paccMaTpHuBaTh CUTYAIIMIO, KOTJa B X0/I€ PEILICHUS 33/1aud yqaluMcs HE00X0IUMO
MBICJICHHO CKOHCTPYHMPOBATh HOBBIM 00pa3 M3 3HAKOMBIX, KaK U3 3JIEMEHTOB

KOHCTPYKTOpA.
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HpI/IBC,ZIeM IMpUMCPBL  IBYX 3a,Z[aHI/II>’I, ri¢ B KadCeCTBC «IJICMCHTOB

KOHCTPYKTOpa» BBICTYNAIOT MapajlIeIeIUIEIbl.

IIpumep 5. Brutoxuthe mnapamienenunes u3 4 KyOHKOB MOXHO ABYMS
criocobamu. OAMHAKOBOM 7 OyNeT IUIONIaJbh MOBEPXHOCTH Iapajuieiienune/ia

B [IEPBOM M BTOPOM CIIydasix?

«CIOXHUTB» U3 YeThIpeX KyOMKOB Napajuleienune]] ydalluecs IOJKHBI
MBICJIEHHO, @ BOT IPOBEPUTH, YTO TAKUX BO3ZMOXHOCTEH TOJIBKO JBE, B MBICIIEHHOM
IUJIaHE JIOBOJIBHO CJ0HO. Caenatb 3TO HEOOXOAUMMO, MPUOETHYB K KyOuMKam

PCaJIbHBIM.

Ilpumep 6. O0beM mapamulenenunena paseH 64 cmS, mmpuna — 4 cw,
BbICOTa — 2 cM. [InuHy 3TOro napasuienenuneaa ymeHblniau Ha 3 cm. Onpenenure

00BeM IMMOJTYUYHUBHICTOCA ITApaJIICIICIIUIICAA.

3cMm 3cMm

[Ipu pemeHun H3TOM 3agayuM  MBICIICHHOE BOCHPOU3BEICHUE CUTYAIUU
MO3BOJISIET HAUTH 00JIee pallMOHAIBHBIN My Th, YEM MOCIICIOBATEILHOE BHIYUCIICHUE
JUIMHBI OOJIBIIOTO TMapasulesieNuIie/la, YMEHbIIEHHEe €€ Ha 3 CM U BbIYMCIIEHUE

o0beMa HOBOTO mapasuienenurena. Bo Bpems moucka u oOCYXIEHUSI CIIOCOOOB
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pelleHnsl 3aauyu yYUTeNlb MpeJjiaraeT ydalluMcsl MPeJACTaBUTh, UYTO 3aJlaHHBIMN
B YCJIOBHUH TapajuIeNICUIe] pa3pe3aroT Ha ABa Mapajuiesienunesaa, Ipyu 3TOM JTMHa
«OTpe3aeMOroy Napajuiesienuneaa pagHa 3 cm.

Orcroma, dTOOBI pEIIMTh 3ajJady, HEO0OXOJUMO O00BbEM HCXOIHOTO

ImapaJuICJICIINIIC1a YMCHBIINTL HA 00BeM ((0Tp€33HHOﬁ)> qacTH.

= 3anaya co30anusi MbICIEHHO20 00pa3a NPOCMPAHCMEEHHO20 Meld HA OCHO8E
epaguuecko2o uzobpasicenus pelaeTcs B IEPBYIO0 0OUEPeIb s TPOCTPAHCTBEHHBIX
¢uryp. llpexae 4YeM MO3HAKOMHUTH YYalIUXCsl C MPOEKUHUOHHBIM YEPTEXKOM,
KOTOPBIN HUCHOJIB3YETCA B CTEPEOMETPHUH, B KypCe HATISAHOW TEOMETPUN U3YUECHHE
IPOCTPAHCTBEHHBIX (PUTYp MOJE3HO HAayaTh C PUCYHKOB CTEKJISTHHBIX, KAPKACHBIX
MOJENIeld, a TaKXKe CIUIOIIHBIX TeJl, CIOXEHHbIX U3 KYOMKOB WU
napajieNenune10B, IOCTENEHHOE a0CTparupyst M300pakeHUsl MaTEPHAIIBHBIX TEN U
3aMEHsIS UX MPOEKIUOHHBIM YEPTEKOM.

MarepuanbHblii OOBEKT NPEACTaBUTH Jierue. Mcmob3oBaHue U300pakeHus
CTEKJISIHHOM MOJENIM Ha HAa4aJIbHOM 3Talle OBJIAJICHUS JEUCTBUSIMU IO CO3/IaHUIO
MBICJICHHBIX ~ MPOCTPAHCTBEHHBIX O0pa3oB M TEPMHUHOJIOTMEH, CBS3aHHOU
C MHOTOTPAaHHUKAaMH, T[O3BOJISIET  y4YallUMCS  «YBHJETb» BCE  DIJIEMEHTHI
MHOTOIPAaHHHKA, OMNPEACNIUTh HX YHUCI0, OCOOEHHOCTH paCIOJIOKEHUs, (popMy
rpaneii. Ha cTexisiHHO# Moienii BUIHBI U pedpa, u rpanu. M300pakeHne KapkacHON
MOJIeJI UMEET 0oJiee aOCTPAKTHBIN XapaKTep, MO3TOMY €ro UCIOJIb30BaHUE HOCUT
NEepPeXOAHbI XapaKTep OT U300pa)KE€HUs CTEKISIHHOM MOJENHU K MPOCKIMOHHOMY
yeptexky. Ha kapkacHoii Mozenu BUAHBI peOpa, a I'paHW Kak Obl MPO3payvHBbl,
peaabHO HEBUIMMBI.

[TpoeKIMOHHBINA YepTeXK — ITO YK€ YCIOBHOE H300pa’KeHUE, KOTOPOE Hallo
YMETb YUTaTh. Y UUTENb (PUKCUPYET BHUMAHUE YUAIUXCSI HA TOM, YTO y BUIAUMOMN
rpaHu Bce pelpa SBISIIOTCS TakXke BUAMMBIMHU. YUalluecs IMOCIeI0BaTEeIbHO
BBIJICIISIFOT KOHTYPBI, OTPAHUYEHHBIE CIUIOIIHBIMU («BUIUMBIMIY ) TUHUAMU. [lepen

HX B30PaMH IIOABJIICTCA KYG C TPCMA BUAUMBIMU I'PaHAMHA PA3HOI'O IIBCTA.
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» Haubonee  CIHOXHBIMH  JJIS1  ydalluxcs  SBJSIIOTCS  onepayuu
no npeobpazosanuio UCXo0H020 obpasa, B KOTOPOM OH IpETeprieBaeT U3MEHEHUS
HE TOJBKO B IUIAHE TMPOCTPAHCTBEHHOTO pPACIOJOXKEHUS, HO W H3MCHCHHS
CTPYKTypHOTO Xapaktepa. [IpmmepoMm Takoro IEHCTBHUS SBISETCS MBICICHHOC
CBOpaunBaHWe Ky0a W3 pa3BepTKU. HauwHATh BHITIOJHSATH 3a/JaHWs], CBS3aHHBIE
C pa3BepTKaMH, HAJO C M3TOTOBICHHS YYAIIUMHUCS Pa3BEPTKH W3 JIUCTa Oymaru.
Hano mpemnoxuth uM 3apuKCHpOBaTH OJHY M3 TpaHel KyOa Kak HUKHIOK U
HE CIIellla CBOpaynBaTh Pa3BEPTKy, 0Opalasi BHUMaHHE Ha pPacloIOKEHUE TpaHeH:
KaKOM U3 KBaIpaTOB Pa3BEPTKU 00pa3yeT BEPXHIOIO IpaHb, Kakue — O0KOBBIC. 3aTeM
HAJI0 TOBTOPUTH BBHITIOJIHEHHBIC JCHCTBUS CHOBa, HO Temeph (UKCHUPOBATH
BHHMAaHKE Ha TOM, KaKHe TIPU TOM COBMEIIAOTCS TOUYKH M KaKUE OTPE3KH.

CBopaumnBas Ky0 U3 pa3HbIX pPa3BEPTOK, yUaTUECs MPUXOJAT K HEKOTOPOMY
pUEMYy MBICIEHHOTO CBOpauMBaHUsl KyOa, KOTOpPBIA 3aKIIOYaeTCs B TOM, UTO
YEThIPE PACIOJIOKCHHBIX B PSJI KBajpaTa yI0OHO MPEICTABUTh B KAdeCTBE €T0
OOKOBBIX TpaHEH.

[Ipu oBnageHWUM JEHCTBUSAMH BOOOpaXCHUsS, KaK ¥ TIPU OBJIAJCHHUH
JEHCTBUSIMH HAOJTFOICHHS, CYIIIECTBEHHYIO TIOMOIITh OKa3bIBAIOT OMTMCAHHBIC BBIIIIC
MIPUEMBI UCTIOJIb30BAHUS MPEAMETHOM MOJIETTU U BBIICTICHUS [IBETOM, O0JIETYaroIIne

BOCIIPUSATHE.

I'padpuueckue gecrBus

I'paduueckue nelcTBUA NPEACTABIAIOT COOOW Olepauuu IO CO3aHUIO
rpaguueckux H300paKEeHUN TeoMETpUYEeCKUX OOBEKTOB. Pasznmuuarorcs oOHuU
10 UCIIOJIb30BAHUIO UYEPTEKHBIX MHCTPYMEHTOB, IO CIOCO0y HX 3a/aHus,
M0 UCMOJB30BAHUIO KJIETYATOM WJIM HeIuHOBaHHOW Oymaru. ['paduueckue
JEUCTBHS COCTABJISIFOT OCHOBHOE COAEP/KAHUE 3a/1a4, LIEJIbI0 KOTOPBIX SBJISIETCS:

— BBINIOJIHEHUE CXEMaTUYECKOT0 PUCYHKA, U300paKeHUsI OT PYKHU;

— BOCIIPOU3BEACHNE 3aJaHHOTO N300paKeHUS;

— MOCTPOEHUE U300PaKEHHUS C TIOMOIIbIO HHCTPYMEHTOB 10 aJITOPUTMY;

— IHOCTPOCHHUC I/I306pa)K€HI/I$I C IOMOIIbIO HHCTPYMCHTOB I10 OITMCAHUIO.
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"  Buinoanenue cxemamuyeckoeo pucynka. I[loCTpoUTh CXEeMaTHYECKUU
PUCYHOK K 3aJa4e, Ka4yeCTBEHHO OTOOpa3WB B HEM OCHOBHBIC KOHCTPYKTHUBHBIC
0COOCHHOCTH KOH(UTypanuu, 3ahUKCUpPOBaTh B Ipaduueckoil (opMe MBICICHHO
CO3/IaHHBIN 00pa3 — BaXKHOE YMEHUE, He0OOX0IUMOE TIPU PEIICHUU T€OMETPUIECKOM
3amaun. Ho mist aToro ydaimuecs JOJDKHBI HAYYUTHCS BBIOHITH U300paKeHUs
ot pyku. [Ipu aToM yuaniuecs: 5—6-X KJ1accoB yke ClIOCOOHBI HE TPOCTO KOMUPOBATh
JAHHBIE UM W300paKCHUsI, a BBITIOJHATH 0OJIEe CIIOKHBIC JEHCTBHSI, HAIPUMeEp,
npeo0pa3oBaTh PUCYHOK B TPOECKIIMOHHOE N300PAKEHHUE WITU TEPEHECTH Ha Oymary

CO3JaHHBIA MBICIIEHHBIA 00pas3.

»  [locmpoeHnus c nOMOWbI0 UHCMPYMEHMO8 NO 3A0AHHOMY AN20PUMM) TEISTCS
Ha TIOCTPOEHHUS, BBIMOJHIEMbIE C HCIOJIB30BAHHEM JIIOOBIX  YEPTEKHBIX
WHCTPYMEHTOB, U KJIACCUYECKHUE NTOCTPOCHHS, BBITOIHIEMBIE C TOMOILBIO TUPKYJIS
U JIMHEWKU 0€3 JIeTeHH.

[TormpocuTe MIATUKIACCHUKOB pacckazaTh, KaK MOCTPOUTH KBajpaT, U BbI
YBUJIUTE, UTO HE Y BCEX U3 HUX €CTh NPEACTABICHUSA O NEUCTBUAX, MOMJICKAIINX
BBITIOTHEHHUIO. [lonpocuTe HauepTUTh MPSMOYTOJILHUK HAa HEIMHOBAHHOW Oymare.
Bce nu yyanuecs cipaBsiTCs ¢ 3TUM 33JJaHUEM?

OnHa U3 MPUYMH 3aTPYAHEHUM KPOETCS B TOM, UTO Y YUAIIUXCSl HET YETKOIO
MIPEJICTABJICHUS O TOW MOCIEAOBATENBHOCTH AECUCTBUN, KOTOPAsk TOJKHA IIPUBECTU
K JKEJIaeMOMY pe3yJibTaTy. DTO U HE MYIPEHO, MOCKOJbKY 3TH JEHUCTBUS, KaK
npaBWio, He (UKCUPYIOTCA, BEJb Ha PUCYHKE UM MpeJjiaracTcss KOHEUHbBIN
pe3yabpTaT, KOTOPbI Ha CaMOM JI€JI€ BOBHUKAET MOCTENEHHO, 32 HECKOJBKO I11aroB.
OMNBITHBIN yYUTEIb, BBHITIOJHSS MOCTPOCHUS HA JIOCKE, BCE HEOOXOJMMBbIC IIary,
KOHEYHO, (PUKCHpyeT, a yYeHHK, BO3ZMOXKHO, U MOBTOPUT MX y CceOs B TETpaJu.
Opnako 3anomHuT au? CMoxeT nu BocnpousBecTH noma? IloMoup ywammmcs
BBICTPOUTH QJITOPUTM MOKET IMOCIEA0BATEIbHOCTh PUCYHKOB CTOM-KaJIPOB:
W300pKEHUM,  TOCTIEAOBATEIbHO  (PUKCHUPYIOMIMX  OTHAEIbHBIC, Hambojee
XapaKTepHbIE MOMEHTHI MOCTPOEHUsI KOHGUTYpaIuu. 371eCh HEOObIYailHO BaXKHO,
YTO PUCYHKH JAIOT y4YalUMCS BO3MOXKHOCTh KOHTPOJHPOBATh B XOJ€ paOOTHI
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IIPaBUJIBHOCTH BBIIIOJIHAEMBIX MMM JelcTBHM. [locinenoBaTebHOCT PHUCYHKOB
JOJKHA OBITH TOJKpErieHa BepOaTbHBIM OMMCAHUEM IMPOU3BOJIMMBIX JCUCTBUH,
3a(pUKCUPOBAHHBIX PUCYHKAMHU.

BrInosHeHNE KIIACCHYECKUX T€OMETPUYECKUX IOCTPOEHUM, BBINOJIHIEMBIX
C IOMOILBIO LIMPKYJIA U JHUHENKU Oe3 neneHuil, Oojiee XapakTepHO Uil Kypca
IUIAHUMETPHUH, T. K. BpSAJ JIA UX MOYKHO OTHECTH K €CTECTBEHHBIM, BCE OHH
OCHOBAaHbI Ha JIOTUYECKH OOOCHOBAaHHBIX reomeTpuieckux (akrax. Kpome Ttoro,
Y caMy HJCK BBEICHHUS BECbMa MCKYCCTBEHHOI'O OIPAHMYEHHs Ha IIOJIb30BAHUE
JIMIIb ABYMSI HA3BAHHBIMU MHCTPYMEHTAMHM y4aluecs BOCIPHUHATH ITIOKa HE MOTYT.

B 5-6-x kiaccax nosje3Ha Kak pa3 MIpOTHBOIIOJIOKHAS IOCTAHOBKA BOIIPOCA —
3aIECTBOBATh PA3HbIE HWHCTPYMEHTHI, NPHUAYMBIBATh pPa3HbIC aJIrOPUTMBI U
CHI0COOBI IOCTPOEHUS1, AKTUBHO UCIIOJIB3Y ITOJIyUYE€HHBIE 3HAHUS O CBOMCTBAxX (hUryp
U pa3BuBas panTazuto. [Ipy 5ToM OCHOBOM AJ11 MHOTUX TOCTPOECHUM, BBITIOJTHAEMBIX
HUPKYJIEM MW  JHUHEHKOM, CIYKUT KOHQurypamusi, oOpasyemas ABYMs
[IEPECEKAIOIUMUCS  OKPY)KHOCTSAMU. IIOCTPOEHUsS TPEYroJIbHUKA II0 TpEM
CTOpPOHAM; CEpPEIMHHOIO IMEPIECHINUKYJApA K OTPE3KY; TOUYKH, CHUMMETPUYHOMN

JTAHHOW OTHOCUTEIBHO MPSIMOM.

* 3amaqdy 6ocnpou3seoeHus 3a0aHH020 U300paddiceHuss TOJE3HO pPEelaTh Kak
Ha KJIETYaTOM, TaK W Ha HeJIMHOBaHHOW Oymare. JlanHas 3amada TpeOyer
OT 00YYaIOIIUXCSl CAMOCTOSITEILHOTO CO3/IaHUsI aliTOPUTMa TIOCTPOCHUS 3aJaHHOM
KOH(UTypalnM Ha OCHOBE ee aHanu3a. Kineryatas Oymara, o0agas MEpHOM CETKOM,
MapaJJIeIbHOCThIO W TEPIEHIUKYIISIPHOCTHIO JIMHUM, €€ 00pa3yromux, CIy>KUT
OCHOBOM I ONpeNeseHUusT OCOOEHHOCTeH KOH(pUIrypaluu, MOAXOJ0B K €€
BOCITPOU3BEICHUIO, 33/1a€T YMCIOBBIE XapaKTEPUCTUKH COCTABIISIONIUX DJIEMEHTOB.
HenmHoBanHass Oymara HE COICP)KUT TaKUX SBHBIX IOACKA30K M TpeOyeT OoJee
BHUMATEJILHOTO N3YYEHUS 3aIaHHOTO PUCYHKA.

Boimonasisi konupoBanue (uryp, M300paKEHHBIX Ha KJeT4aTtod Oymare,
ydamuyecss JAO/DKHBI HAYYUTHCS «XOJHUTH» OT y3Jla K Y31y IO JIMHUSM CETKH,
OTCUUTHIBASI OT HAYAJbHOM TOYKM KOHKPETHOE YHUCIIO KIIETOK BMIPaBO (BJIEBO) W
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OTIPEJICTICHHOE KOJMYECTBO KIIETOK BBepX (BHM3). OCBOCHHBIA TNMPUEM MOKET
UCIIONIb30BATHCS B JAIBHEUIIIEM MPU BOCIIPOU3BEICHNH PA3TUYHBIX (UTYD, a TAKKE
UCIIOJIb30BAThCSA ~ YUMTENIEM, HalpuMep 4TOOBbl  «IPOJUKTOBATH»  KIIacCy

HEOOXOIUMBIN IJIs1 AalbHEHIIIeH paboThl TPEYTrOJNIbHHUK.

» Hawubonpime TPyIHOCTH CpeId BCeX 3aaad Ha IOCTPOCHUE IMPEIACTABIISICT
nocmpoeHue uzoopaddcenusi N0 OnucaHulo, Tak Kak 3TO IPEAIojaraeT Co3JIaHue
CHayaja 3pUTeJIbHOTO 00pa3a Ha OCHOBE BEpOAJIbHOTO OMUCAHUS, a 3aTEM CIocoda

CT0 ITOCTPOCHHU:.

KoncrpynpoBanue

KoHcTpynpoBaHne B IeOMETpHMM — 3TO CO3JAHUE IPEAMETHBIX MOJEIEH
F€OMETPUYECKUX OOBEKTOB. DTU JEHCTBUS €CTECTBEHHBIM 00pa3oM pealu3yroTcs
qyepes 3a7auy Ha:

— IIPOCTPAHCTBEHHOE MOJICJIUPOBAHNE;

— IIOCTPOEHUE (PUTYPHI C TOMOILBIO MIeperndanus aucrta Oymard;

— Pa3pC3aHuC U CKIIaAbIBAHMC.

» [lepecubanue nucma dymacu SIBASETCS AJIA YUALIUXCS ONEpALMEld, 3HAKOMOM
10 BBITIOJTHEHUIO PA3JIMYHBIX MOJENO0K U3 Oymaru. OgHako, TOBTOPSIA 32 yUUTEIEM
MOCJIEA0BATEILHOCTh TPEOYEMBIX OT HETO JACHCTBUM, ydallluics HE OCO3HAET UX
reOMeTpUueCcKor  cymHocTd. [losesHo mpemmarat  ydamuMmcss  PELIWTH
r€OMETPUYECKYIO 3aJladyy IyTeM TMeperudaHusi, TMpUBJIEKas UMEIOIInecs
r€OMETPUUECKUE 3HAHUSA, HAPUMEP MOCTPOUTH JIBE MapajuIeIbHbIC MPSMbIC WIH

KBajpar.

* [Ipocmpancmeennoe mooenuposanue BBITOJIHAET YaCTO BCIIOMOTaTENIbHYIO
(GYHKIMIO M3TOTOBJICHUS MOJENEed MPOCTPAHCTBEHHBIX TN, HEOOXOAMMBIX
B [IpOLIECCe U3YUYEHUS UX CBOMCTB. Hanpumep, 11 U3y4yeHUsI CBOMCTB CUMMETPUU
B IPOCTPAHCTBE KAXKIOMY ydallemycss HE0OXOIUMO BBUICHHTHh W3 IUIACTHIIMHA

MOACIN IIapa, DUJINHAPA, I(Y6a OTHn MOJICJIM TTIOMOTAar0T IIPU U3YYCHUU CEUYCHUIM

200



IPOCTPAHCTBEHHBIX Tell. [Ipu u3yueHuM pa3BepTKH Kyba U i1 OBJIAJCHUS
HABbIKAMHU OIEPUPOBAHUS MBICJICHHBIMU 0O0pa3amMH ydaluecsl JOJDKHBI HMETb
HECKOJIBKO (UTyp, U3 KOTOPBIX CBEPHYTh KYO MOXHO M U3 KOTOPBIX KyO CBEpHYTh
Henb3d. OHM M3roTaBIIMBAIOT MX CAMOCTOATENBHO 0 JaHHBIM MM pa3BepTKaM U
pucyHkam. ITomMuMoO 3TOro ydaiuecss pemarT U COOCTBEHHO KOHCTPYKTHBHBIE
3aJa4M, I7I€ UM HYXKHO, ONMPAsCh Ha MBICICHHBIH 00pa3 MOJEIUPYEMOIO Tela,
BBIIETTUTH OCOOCHHOCTH KOHCTPYKIIMH, 33JaTh CAMOCTOSITENIbHO WJIHM ONPEACIUTh
€ro pasMepbl, U3rOTOBUTH Pa3BEPTKy, HANpUMEp HU3rOTOBUTh M3 KapToHa KyO
00beMoM 1 M3 MM MOJENb TPEYTONBLHON MMPAMUIBI M3 TPYOOUEK I KOKTEMIS

(coemuHUTH TPYOOUKH MOKHO, TIPOJICB BHYTPh HUTh HJIK TOHKYIO ITPOBOJIOKY ).

* Paspesanue u cKiaovigaHue @ueyp CIYKAT Pa3BUTHIO U YIIIYOJICHUIO
MPEACTABICHUM O TEOMETPUYECKUX (QUrypax, OOHAPYKEHHIO CYIIECTBYIOIIUX
MEXJy HUMH CBsa3ed. Tak, KBagpaT MOXHO pa3pe3arb Ha JBa PaBHBIX
NPSIMOYTOJIbHUKA (10 OCU CUMMETPUM, TIEPIIEHIUKYIISIPHON CTOpOHAM KBaJpara),
Ha J[Ba PaBHBIX MPSMOYTOJBHBIX PaBHOOEIPEHHBIX TPEYrOJIbHUKA (IO OJHOM

):[I/IaFOHaJ'H/I), Ha 4YCTBIPC paBHBIX KBaApaTa 1 T. II.

Ipumep 7. Bo3bMmuTe KBajgpaT U pa3pexpTe ero mo auaroHansaM. CroxuTe

U3 MOTYYUBLIUXCS QUTYP IPSIMOYTOJIbHUK.

HGHHOCTB IMOJTYYCHHBIX HABBIKOB 3aKJIIOYACTCA B TOM, 4YTO B I[EU'IBHGIZIHCM
paspe3aHuc MU AOCTPpAUMBAHHC HCIIOJIB3YCTCA B Kad4CCTBC IIPHCMaA: HA OCHOBC
HCﬁCTBHﬁ o TMCpPCKpaMBaAHHWIO MOXHO HaXOAWTh ILIOHIaAb TPCYTOJIbHUKA,
COCTAaBJICHUC ITAPKCTOB M3 PABHBIX TPCYIOJbHHUKOB IIO3BOJIACT «YBHUACTH», YTO

CyMMa YTJ0oB TpeyrojbHuka paBHa 180° u mp.

Ipumep 8. BripexxbTe U3 nucrta Oymaru TPEyroJbHUK M TEPEKPOUTE €T0

B NIPAMOYTOJIbHUK. YeMy paBHa IJIOIIA/b TPEYTOJIbHUKA?

[Tone3no wucHonb30BaTh B YYEOHBIX LEISAX XOPOILIO M3BECTHYIO HIPY-

roJIOBOJIOMKY «Tanrpam».
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JeucrBust MU3MepeHUust

JIeHicTBUS N3MEPEHUS COCTOST U3 ONEPALIMN 10 U3MEPEHUIO TEOMETPUUECKUX
BEJIMYMH U YCBOCHHIO ATAJIOHOB JIJIUHBI, IIJIOLIA/I1, 00beMa U TPaJyCHOM MepHI yIa.
Hcnonp3yloTest OHM B XOJI€ YIIPaKHEHUH, TPEOYIOIIUX :

— BBIITOJIHEHUS U3MEPEHNN C IIOMOLIBIO UHCTPYMEHTOB;

— BbIOOpA U peoOpa30oBaHMsl €AUHUL] U3MEPEHUS;

— U3MEPEHUS BEJIMYMHBI HA IJ1a3;

— COIIOCTABJICHUS BEJIMYMH HETIOCPEICTBEHHO BOCIIPUHUMAEMBIX OOBEKTOB;

— BBINIOJIHCHUS BEIYMCIICHUM IrCOMCTPHUICCKHX BCJIMYMH.

* OBnafeHUE NPAKMUYECKUMU U3MepeHusMU BKIOYaeT B ce0s OCO3HAHME
caMoro  Impolecca  U3MEpPEHUs, 3HAHUE  YCTPOMCTBA  HCIIOJIB3YEMOIO
U3MEPUTEIBLHOIO MHCTPYMEHTA, €ro MIKaJIbl, YMEHUE UM I10JIb30BaThCs. M3mepenue
JUIMHBl OTPE3Ka 3HAKOMO YYallMMCs W3 HA4YaJIbHOM IIKOJIBI, IO3TOMY 37€Ch
HEOOXOJMMO, BO-IIEPBBIX, YTOYHUTH, HACKOJIBKO OCO3HAaHHO Yy4alluecs €ro
BBIIIOJIHAOT, BO-BTOPBIX, PACIIUPUTH KPYT IPUMEHEHU, HAIIPUMED, 1JIsI U3MEPEHUSA
JUIMHBI JIOMAHOW, NPOMU3BOJIBHOW KPUBOW, PACCTOSHHMS MEXIAY IBYMS TOYKAMH,
OT TOYKM [J0 MNPSIMOH, MEXAY JABYMs IAPAJUICIBHBIMU IPAMBIMHA. MOXKHO
MOTOBOPUTH U 00 M3MEPEHUM PACCTOSHUS OT TOUKHM 110 (urypsl. Hy u, koHedHo,
IOJIE3HBl ITPAKTHUYECKUE H3MEPEHHUs, KOTOPhIE MOXHO BBINOJHIATH B KJIACCE:
IIOIIPOCUTE YYAILMXCSl U3MEPUTH JUIMHY U LIUPUHY CTOJIA, BBICOTY CTYJIA, pa3Mephl
JIBEpHU, HAWTH PACCTOSHHE MEXAY ABYMs CTOJAMH, IIMPUHY MNPOXOAA MEXKIY
psogaMu W 1np. AHaJIOTWYHBIE 3aJaHHASI MOXHO BBINOJHUTH M TPU H3YYEHUU
wionaad. Bce 53T0 ecTecTBEHHBIM 00pa3oM TOAXOAUT [UIsl OpraHU3aluu
MPaKTUYECKUX PaOOT, 1711 UCIIOJIB30BAHUS IPYNIIOBBIX (hOpM pabOThI, KOTOPHIE TaK

HPaBSTCS yYaIIUMCSI.

IMpumep 9. Io pucyHky onpenenurte IIUHY OTpe3ka AB.
Ae e B

! |} | | ! ' |
| 2 3 1 5 6 T 8 U W'¥ 1213 14145

202



IIpy BBINOJHEHHMHM HTOrO 3aJaHUSA ydyalluecs JOJDKHBl BBIABUTb W
copMynupoBaTh NpoOIeMy, HaTH TyTh BbIXOAa M3 MPOOJIEMHON CHUTYyalluH,
KOTOpasi BEIPAXKAEeTCsl B TOM, YTO TPEOYETCsl HANTH JUTMHY OTpe3Ka, Hauajao KOTOPOTro
HE COBNAJCT C HAYajJoM OTCYETa. Y CIICIIHOE BBIIOJHEHUE 3TOT0 U aHAJIOTMYHBIX
3aJlaHAl OTPa)KaeT CHOCOOHOCTh HAWTH BBIXOJ W3 HECTAHJAPTHOW CHUTYalluH,
TOBOPUT O IOHUMAHUU CYTH IPOLECCA U3MEPEHUS.

B omimune OoT mM3MEpeHus IUIMHBI OTPE3Ka, M3MEPEHUE BEIUYMHBI yria —
HOBBIM BUA u3MepeHuil. [lomMo4yp ywyanmmmcs MM OBIAAECTh NPU3BAaHbI 3aJaHUS,

KOTOPLBIC BBIIIOJIHAIOTCA Ha I/1306pa)KeHI/I$IX TPaHCIIOPTHUPA.
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Puc. 20

B HuX yyamuMcs He Halo I U3MEPEHUs yIila NPUKIAAbIBaTh TPAHCIIOPTUD,
3TO yXe HM300pakeHO Ha pucyHke. HeoOXOAMMO BBIMOJIHHUTH TOJBKO TY YacTh
JEWCTBUM, KOTOpAasi BKIIOYAET ONPEIEIICHUE BEJIMYMHBI yIria no mkaine. [Ipu stom
OHM IIPUBBIKAIOT K IIPABWJIBHOMY PACIOJOXKEHUIO TPAHCIIOPTUPA, UX BHUMAHMHE
(buKcUpyeTcs Ha TOM, KaKOH IIKaJIoW y100HO MOJIb30BaThCA.

IlepBble MOCTpOEHHMs yrila 3aJaHHOW TPagyCHOM MEpbl TaKXKe ITOJIE3HO
OCYILECTBISITh HA PUCYHKAX, TJI€ JaHO M300pakeHHEe TPAaHCIIOPTUPA U MPOBEIEHA
OJIHA U3 CTOPOH yTJIa.

[lenecooOpa3Ho UCHIOIB30BAaTh B KAYECTBE U3MEPUTEIBHOTO HHCTPYMEHTA U
UPKYJIb — JJI OTKJIQJBIBAHUS PaBHBIX OTPE3KOB HIJIM HAXOXKJIEHUS ONpkaniieit

TOYKH IIPSMOM.

*  OBiaseHnE MPAKTUICCKUMU U3MEPEHUSIMU HEBO3MOXKHO 0€3 3HAHUS eOUHUY

usmeperus. Pemenue m000N MpPaKTUUECKOW 3a/laud BKIIFOYAET BHIOOP €AMHUIL
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HU3MCPCHUA WJIN Hp€O6paBOBaHI/I€ 3aJaHHBIX. I[OCTaTOIIHO, YTOOBI YaamuucecAa
X0pouio 3HaJIu COOTHOLICHUSA MCKIAY JIMHECHHBIMH MCTPUUCCKUMHU BCIMYMHAMU U

Ha UX OCHOBC OCYHICCTBJLAIN Hp606p330BaHI/IC CAMHUII II0IaaI U o0Bema.

Ipumep 10. B kakux eauHHIIAX H3MEPSIOT: a) PACCTOSIHHME OT JoMa
710 LIKOJIBI; O) UTMHY OTpe3a TKaHH MPH MOKYIKE; B) pACCTOSHHUE MEXy TOPOIaMHu;

I') IJI0IIA b KBAPTUPHI?

Ipumep 11. Kakne uzmepenns HaJgo0 MPOBECTH, YTOOBI ONPEAEIUTh, KAKyIO
IIPUMEPHO ILIOIIA/Ib 3aHUMAET TEPPUTOPUS Balllel IKOJbI? CpaBHUTE 3TH TUIOIIAN

c 1 cotkoii u 1 rekTapom.

Hayuutbcst  oco3HanHo, HedopMaabHO MNpPeoOpa3oBBIBATH  EIUHUIIBI
HM3MEPEHUS MOYKHO TOJIKO TOT/a, KOT/1a 3TH MPeoOpa30BaHMs cCHavyaIa BHIMOJIHCHBI
MPAKTUYECKA. MOXKHO TIPEIJI0KUTh YYalllMMCSl HauepTUTh KBaJpaT CO CTOPOHOU
1 1M u ompenenuTh €ro IUIoIIa b B KBaIPATHBIX JCHUMETPAX; 3aTeM Pa3OUTh €ro
Ha KBQ/IpaThl CO CTOPOHOM 1 CM M MOJICUUTATh YUCIIO KBaApaToB. OHU MOJyYaT, 4TO
IJIONaab KBajpara paBHa | am? wm 100 cm?. OTcrona u CIEIyEeT 3aBUCUMOCTD
MEXy KBaJpaTHBIM JCIIUMETPOM U KBaJpaTHbIM caHTUMETpoM. OcCO3HaHHBIC
JIEUCTBUS TIOCTEIIEHHO MEPEXOASIT BO BHYTPEHHMH IJIaH, HO B MaMATH OCTAIOTCS U

MOTYT OBITh TOBTOPEHBI IPU HEOOXOAUMOCTH.

u OI[H&KO HCJIb3d HAYUUTBLCA OUYeHUueanb ceomenipudecKue sejludurnvl Ha 2ids,

€CJIM He OBIJIO OITBITAa COITOCTABJICHUS BEJIMYHH BOCIIPUHUMACMBIX 00BEKTOB.

IIpumep 12. HazoBute OoTpe3ku B MOpsAKE Bo3pacTaHus ux aauH. Kakue

U3 3TUX OTPE3KOB MOKHO 3aKPbITh KPYyrom?
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= [Ipu pemieHuu 3a1a4 Ha 6bIUUCTICHUE 2EOMEMPUYECKUX 6€TUYUH BBIIEIIAIOTCS
TPH acleKkTa: 3HaHHE MOHATHUSA, BIaJeHNe (OPMaTbHBIMUA PABUJIAMU BBIUYUCICHUS
U IPUMEHEHHME CBOMCTBA ANAUTUBHOCTH MAaTEMaTUYECKUX BEJIIMYMH, COCTOsILEE
B TOM, YTO 3HAU€HUE BEJIMYMHBI, NPUCYLIEE IIEJIOMYy OOBEKTY, PAaBHO CyMMe
3HAYEHUH BEJIMYMH, COOTBETCTBYIOIIMUX €0 YACTIM.
C noHATHEM IUIOMIANM Yy4YallMecs YK€ 3HakoMbl. HoOBBIM mOHATHEM
JUId ydamuxces 5—6-X KJaccoB  sBNsEeTCs MOHATHE oObeMma. LlenecooOpazHo
NEPBOHAYAIIEHO T€OMETPUUECKUE BETUUMHBI HAXOIUTh B a0CTPAKTHBIX €AUHULAX —
BBECTU IMOHATHS €IMHUIBI JUIMHBI, KBaJPATHON €IMHUIIbI, KyOUYEeCKON €IUHUIIBI.
@urypsl pa30OMBarOTCS Ha KBAAPAaThl, IUIOMIAJAN KOTOPBIX MPUHATHI 32 1 KB. €., a

YKC 3aTCM OCYHICCTBIEACTCA MEPEXO0J K MECTPUICCKHUM CAWMHHULIAM.

Ipumep 13. Hapucyiite ¢urypy Toil e I1UIomaau, 4ro u Qurypa,

n300paxxE€HHAasi Ha PUCYHKE.

HeoOxoaumo  y4yuThIBaTh, UYTO HEONPABAAHHO  OBICTPBIA  NIEpexon
K hopmManbHOMY MpaBuUiy (BBIYUCICHHE IUIOIIAAU MPSMOYTOJbHUKA, 00beMa
napajiesienunena) MpUBOJAUT YacTO K €ro OTPbIBY OT YCBOEHHOTO MOHATHUS U
3aTPyAHSIET NMPAKTUYECKOE MPUMEHEHUE. DTOT MEePEXOJHbIN dTal TOJKEH ObITh
o0ecrneueH aJieKBaTHBIM CO/IEPKAHUEM.

Hanpumep, Takumu 3aaHusgMu:

IIpumep 14. Haueptute B TeTpaau ONpsIMOYTOJIBHUK CO CTOPOHamMu 6 CM U
8 cMm. PazbeiiTe mpssMOYTOIBLHUK HAa KBAaJpaThl CO CTOPOHOU | CM M ONpEJeuTe €ro

IUIOINAb.
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Yuutens npeiaraeT ydyamuMcs 3aKpacuTh OJHMH M3 KBAaJPAaTOB IUIOLIAIbIO
1 cm2 BakHO, 9TOOBI ydaIIMecs CYUTAIM KBaJpaThl CHAYaIa OJHOTO PAAa, a 3aTeM
CUMTAJIM YHUCIIO PSIIOB. YUHUTENb €UIe pa3 oOpaliaeT BHUMaHUE yJaluxcs Ha TO, YTO
YUCJIO KBAApPATOB B DSy PAaBHO YHMCIOBOMY 3HAYEHHUIO JJIMHBI OJHOM CTOPOHBI
IPSAMOYTOJIBHUKA, 4 YHMCIO PANOB — APYrou cTopoHsl. M 3mecs He mpuxomutcs
paccuuThIBaTh Ha TO, YTO IOHATHE IUIOIIAJAW M YMEHHME BBIYMCIATH IUIOIIAJb
OpsIMOYTOJIbHUKA YK€ copMHpOBaHBl B HAYaJbHOM IIKOJE. JTO OOBEKTUBHO
TPYIHBIN MaTEpHAIL.

[Tone3Ho ucnojb30BaTh CUTyall" 3aTPYIHCHUA, HpO6JIeMHI>I€.

Hpumep 15. Onpenenure miomaab NpIMOYroJbHUKA, 3aJTUTOTO KPACKOM.

[Ipr BBITOMHEHWH OTOTO YHNPAKHEHUS Yy4alIHECS HE MOTYT IIPOCTO
nepecyuTaTh KBaJpaThl, TAK KaK 4acTh U3 HUX HE BHUAHA. TakuM o0pa3oM, UM

HGO6XOI[I/IMO BBIYUCIIUTD KOJIMYICCTBO KBAJApPaTOB C IIOMOIIBIO YMHOKCHU .

IIpumep 16. IloctpoiiTe Ha HEIMHOBAHHOW Oymare MpPSIMOYTOJIbHUK,

BBITTOJIHUTC HGO6XOI[I/IMBIC HU3MCPCHUA U BBIYHUCIINUTC €TI0 INIOIIAAb.

Bpsn a1 1uHBL CTOPOH MOCTPOEHHOTO NPSIMOYTOJIbHUKA OYAYT BbIPAKATHCS
«XOPOUIUMU» — KPYTIBIMU — YUCIaMH, YIOOHBIMH JJIS BHITIOJHEHUSI BHIYUCICHUH.
Ckopee Bcero, B pe3yJIbTaTe BHIIOJTHEHHBIX U3MEPEHNUN yYaIIUecs MOaydaT YTO-TO
BpoA€E 5 cM 3 MM, 3HAYNT, UM IPUAETCS BBIPAXKATh JJIUHBI CTOPOH B MUJUIUMETPAX,
a 3aTeM HaXOJUTb IPOU3BEIAECHNE IBY3HAYHBIX YUCEIL.
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IIpumep 17. Ilo u3BECTHBIM JAHHBIM MPAMOYTOJIBHUKA, MPEICTABICHHBIM

B TaOJIMIIE, HAMIUTE HEIOCTAIOIIHE.

Jlnuna Hlupuna Inowaow Ilepumemp
1 5cM 3cM *RE oM? koM
2 8 MM R VM 40 Mm? R MM
3 10 m FAX FAx 40 m

[Tocne Toro Kak mMpaBWJIO YCBOCHO, MOJE3HO PEIIATh HE TOJBKO MPSIMBIC
3a/1aud, HO M OOpaTHBIC — IO 3aJaHHOM ILIOIIAJM M CTOPOHE MPSMOYTOJbHHUKA
HAXOJUTh JPYTYIOD €r0 CTOPOHY. A TaKke€ OJHOBPEMEHHO HAXOJWUTh MEPUMETP U
IJIOIIA/1b, — U3BECTHO, YTO 00YYAIOIIUECs YaCTO IMyTAOT 3TH MTOHSATHS.

BaxHpli MOHATHUHHBIM BONPOC — CBOWCTBO AQAAUTHUBHOCTH IUIOIIAJA
(0OBbemMa) — XOTA B SIBHOM BUJE M HE 00CYKIAETCs, HO IIMPOKO HUCIIONb3YETCS:

a) TIPY BBIYMCIICHUH BEJTUYUH (DUTYP, COCTABICHHBIX U3 MIPSAMOYTOJLHHUKOB;

0) Mpu BBIYMCICHUM BEIUYUH TEJ, COCTABICHHBIX U3 MapajlIeNICIUIECI0B.

IIpumep 18. Onpenenurte miomanb GUrypsl.

4 cm 4 cm

3cm 3cm

6cm

: 6 cm
|
I

10 cm 10 cm
[Ipu pemeHnn dTOW 3agaumM  1€JI€COOOPA3HO TOABECTH  YUAIIUXCS
K OCO3HAHHUIO JIBYX CIIOCOOOB PEIICHHUS: MEPBbIA — MyTeM pa3pe3aHusi UCXOAHOU
burypsl Ha [Ba MPSIMOYIOJbHHMKA, BTOPOH — TMYyTEM €€ JIOCTpauBaHUs

JI0 IPSIMOYTOJIbHUKA.
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IMpumep 19. 13 xyObukoB ¢ pedpoM 2 cM CIOXIWIN Tapauienenunea. Yemy

paBeH ero o0bEM?

[Ipu perreHnn 3TOM M aHAJIOTHYHBIX 3a7a4 CIEAyeT OOCYINUTh JIBa PEIICHUS:
1) onpenensIFoTC  M3MEpPEHUsl  MMapajUielienuIiea W NPUMEHSICTCS  IPaBHIIO
BBIYUCJIEHUS O0ObeMa Mapajuiefienunena; 2) BBIUUCISIETCS 00bEM OJHOTO KyOa,
MOJACYUTHIBAETCS YHCIIO0 KyOOB M IPUMEHSETCS CBOMCTBO aJITUTUBHOCTH.

3aBepiias pasroBOp O JICUCTBUAX, COCTAaBISAIONIMX TI€OMETPUUYSCKYIO
JeATEILHOCTh, CIAEAYeT CKa3aTh O TOM, YTO OTHECCHHWE TOW WM WHOW 3aaadu
K ONPEICIICHHON TpymIe SBISICTCS JOCTaTOYHO YCIOBHBIM. [loHSATHO, 49TO e€e
BBITIOJTHEHHE TOJIBKO B PEJIKUX CIydasiX OCHOBAHO, HAIPUMED, TOJIBKO Ha JICHCTBUIX
BOCIIPUATHS, Yallle OHO TpeOyeT COBMECTHOM pabOThl BOCIIPUSTHS, BOOOPaKECHUS U
MBIIIJICHUS U, COOTBETCTBEHHO, BBITIOJHECHUS PA3TUIHBIX JCHCTBHUI.

MBI yxe NpUBOAWIINA MPUMEPHI TAKUX 3aJaHUN, PACCMOTPUM €11€ OJHO.

Ipumep 20. CkoabK0 IPSIMOYTOJILHUKOB Ha PUCYHKE?

a) 6)

YcrentHoMy BBITIOJTHEHHIO TOTO 3a/IaHHsI CIIOCOOCTBYIOT:

a) METOJl YNOPSAOYEHHOTO Tniepedopa, CBOISALIMHCA B JAHHOM Cllydae
K MTOCJIEIOBATEIbHOMY ~ TIepebopy  BCeX  MPSMOYTOJIBHUKOB,  COCTOSIIIMX
U3 «MaJCHBKHUX» MPSIMOYTOJILHUKOB U UX KOMOMHAITUH;

0) BooOpaxeHue, MO3BOJISIIOIIEe CO3/1aTh HEOOXOAUMBIE 00pasbl U J0Ka3aTh
OTCYTCTBUE MPSIMOYTOJILHUKOB, CJIOKEHHBIX u3 Tpex MaJICHbKUX

MpAMOYT'OJIbHUKOB,
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B) IPOLIECC BOCHPHUATHSA, MAAOIMIMNA BO3MOKHOCTH Ha OCHOBE 0O0Opa3oB,
CO3/IaHHBIX BOOOpa)KEHUEM, BBIACIUTH M3 JaHHOM KOH(Urypanuu Bce

MMpAMOYTOJIBHUKHU, COCTABJICHHBIC U3 1, 2 1 4 «MaJICHBKUX IMPpAMOYTOJIBHUKOB.

2.5.5. Opranmnzanusi GopMHPOBAHMSA JIOTHYECKOT0 U MPOCTPAHCTBEHHOI 0

MBIIJICHUSA IIPH U3YYCHUH HATJISIAHOH r¢eOMETpUH

K O0CHOBHBIM pe3ysibTaTaMm 0Oy4eHHsI MaTEMaTUKE B OCHOBHOM IIKOJIE TAKXKE
OTHOCSITCSI CIIOCOOHOCTh K PACCYXJIEHUI0O M YMEHHUE IOJb30BaThCS METOAAMHU
JIOKA3aTeJIbCTB U IMTOCTPOEHUS LEMOYKH JIOTHYECKH BEPHBIX YTBEPKICHUN.

YMeHusT BEpHO M CTPOro pacCyXkAaTh, BbIABUIATh TMIIOTE3bI, JOKA3bIBAThH
OTHOILIEHUSI W  YTBEPXKIEHUS HEOOXOAUMBI HE TOJBKO TPU  PEIIECHUU
MaTE€MaTUYECKHX 3314, HO U B €CTECTBEHHBIX HayKax, Harpumep (PU3UKe U XUMUU.
be3 BepHbIX pacCyKIEHUI HE BBINOJHUIIL aHAIU3 JIUTEPATYPHOTO MTPOU3BEACHUS,
HE HalMIIEenlb COYMHEHHE WM 3CCE II0 PYCCKOMY S3BIKYy, HCTOPHUH WIH
OOLIECTBO3HAHUIO. MaTremMaTU4YecKue TMOHATUS, HampuMmep, KOppEeKTHas H
HEKOPpEKTHAas 3a7aur, METObl PEIICHUs] HEKOPPEKTHBIX 3a/lay, IpaBUJIbHAS UTpa
UCIOJIB3YIOTCS B MHpOopMaTHKe. Takxke MaTeMaTHKa — OTpaKeHHE MPUPOIbI BO BCEX
€€ aCMeKTax, TaK Kak B IPUPOJE HET 00JaCTH, KOTOPYIO HEJb3s ObLIO Obl M3yYaTh U
MOJICJINPOBAaTh, HMCIOJIb3Yysd MaTemMaTHdeckue cpeacrBa. Kpome 3toro, ymenue
paccyJaTh TpeOyeTrcs BO MHOIMX pEajbHBIX JKU3HEHHBIX CHUTyalUsiX, HauMHas
C yOexkIeHusI COOECeHUKOB, TMOKYIMOK B Mara3MHe W 3aKaH4YuBas pPEIICHUEM
CJIO’KHBIX TEXHUUYECKUX U OM3Hec-3ajau.

HecmoTpss Ha Oonbiiyl0 mMOTpeOHOCT CHPOPMUPOBAHHOCTH  JIOTHKH,
BKJIFOYAIOLIEH CIIOCOOHOCTh K PAacCyXJICHHUIO, YMEHHE MOJIb30BATHCS METOJIaMU
JI0KA3aTeNIbCTB, YMEHHE MOCTPOEHUS IIEMOYKH JOTUYECKH BEPHBIX YTBEPXKICHUI,
JIOM B peajbHOM >KM3HU YacTO COBEPUIAIOT Jormyeckue omuoOku. B mpaxTtuke
oOyueHus: MaTeMaTHKe, OCOOCHHO MpU TPATAUIUOHHOM MOJXOJE K OpraHU3aIiH
oOy4eHHMsI, ydYalllMecsl YacTO BCTPEYAlOTCsl BIEPBbIE CO CTPOroOM JIOTUKOM

JIOKa3aTeNIbCTBA TOJIBKO B Kypce reoMeTpun 7-To kiacca. [Ipu atom dopmupoBanue
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YMEHUHN JIOTUYECKH MBICIUTH MIPOUCXOIUT IAPAJUIEIBHO C HM3YYEHHEM HOBOTO
MaTepuaina, JUIsi BOCHPHUATHS KOTOpOro B 5—6-x Kiaccax 0a3a Hepeako Ha
JIOCTaTOYHOM ypoBHE He c@opmupoBaHa. [loaToMy Hapsgy ¢ ¢opMupoBaHHEM
YMEHHUM BBINIOJHEHUSI OCHOBHBIX JEHCTBUI C T€OMETPUUECKUMHU OOBEKTAMU MpPHU
W3YYCHUW HATJSIHOM TeoMeTpun B S5—6-X Kiaccax JOJDKHO (OPMHPOBATHCS
JIOTUYECKOE U MPOCTPAHCTBEHHOE MBILUICHHE.

Bceraer Bompoc: «Kak oprann3oBaTh IPOLIECC U3YUYEHHs] T€OMETPUHA B 5-M
KJIacCe, CIIOCOOCTBYIOIINN PA3BUTHIO JIOTUKU U IPOCTPAHCTBEHHOTO MBILIUIEHUA?»

C nepBeix ypokoB mno Tteme «HarmsamHas reomerpus» B 5-M  Kiacce
HEOOXOJMMO OpraHU30BaTh IMpolecC O0y4YeHUs TakK, YTOObl MpU HU3YUECHUH
MaTepuaia, BBINOJIHEHUHM 3aJaHuil y ydammxcs (OPMHUPOBAIUCH YMEHMS
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIIJIEHUS, YTOOBI IPOUCXOINUIIO 3HAKOMCTBO
C HMHTEPECHbIM MaTepHaiOM, MOTHUBHPYIOUIUM Ha JajbHEWIIEe M3y4YEeHHE
r€OMETPUH, B TOM YHUCIIE YTIITyOJIEHHOTO YPOBHSI, HAUMHas ¢ 7-ro kiacca. Hanpumep,
IIPY W3YyYECHUH HAIJISAHOM T€OMETPUM B 5-M KJlacce Ha ypOKax MOXKHO ITPOBECTH
MIPOCKTHO-UCCIISIOBATEIILCKYIO paboTy mo ob6obmeHHor Teme «IIpocTpaHcTBO U
dopMa», OpPHUEHTUPOBAHHYI0 Ha pa3BUTUE JIOTUKM M MPOCTPAHCTBEHHOTO
MbllIeHUs. PaboTa BKIIIOYAeT LMK ASKCIIEPUMEHTOB, KBECThI U KEHChI, KOTOpHIE
IIPOBOJATCA CHUCTEMAaTHYHO B TEUYEHUE H3y4YeHUs TeMbl. HemocperncTBeHHOe

IIPOBEJEHUE pabOThI Oa3upyeTCs Ha NEATENBHOCTHOM MOAXOIE.

IIpuMep opraHu3anvu NPOEKTHO-UCCIEA0BATEIbCKON Pad0ThI

«IIpocTpancTBo U popmay

B Hauasne pa®oTbl yuyuTelb OpPraHU3yeT HCCIENOBAHUE, HAINPABICHHOE
Ha (OPMUPOBAHUE TOHUMAHUS CYIIECTBOBAHMS MHOTOOOpPa3Usi T€OMETPUUYECKUX
dbopm, BOCTIpUATHS pa3HBIX (OPM, MPOCTPAHCTBEHHOTO MpEACTaBICHUsI QUTYp U
[IEpBOHAYAJIBHBIX YMEHUW IIOCTPOCHMUS JIOTMYECKOM LEIOYKU YTBEPKIACHUMN.
VYyamuecs: cpaBHUBAIOT (POPMBI PEAMETOB OKPYIKAIOIIETO MUPA U OCYILIECTBISIOT
MOMCK aHAJIOTUYHBIX (POPM reoMeTpruUecKux QUryp, Harpumep, HUIMHAPA, 111apa,
MIAPAMHJIBI.
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Puc. 21

VYyampecs noJ pyKOBOJACTBOM YUWTENS ONHUCBHIBAIOT ITPOLIECC CPABHEHUS
00BEKTOB Yepe3 MOCTPOEHUE JIOTMUECKUX YTBEp)KIEHH. B mpouecce cpaBHEeHUs U
aHaJM3a Mepel HUMHU OTKPBIBAETCSl aHAJOTHsI U B3aMMOCBSI3b ()OpM MPUPOIHBIX U
PYKOTBOPHBIX OOBEKTOB, TEOMETPUYECKUX (UTyp. 3aTeM OHU 000OLIAIOT MOHSTUS U
Ha CBOEM YPOBHE U3YyYEHHUs BBIABISIOT OTPAaHUYEHUsS U BO3MOXKHOCTb MX JCIICHUS
HaTrpynmnbl.  BwiOupas  mpusHak — A€NeHWS ~ HAa  TPYMIbI,  COCTABISIOT
KJ1accu(DUKAIMOHHBIE CXEMBI, HAIPUMEP BO3MOXKHOCThH JICIICHUS] TUPAMUJI HA TPYIIIBI
B 3aBHCHMOCTH OT KOJIMYECTBA BEPUIMH (UTYpPHI, ABISIOMICHCS OCHOBAHUEM.

[Ipu u3yyeHun teMel «M3mepenue OnuHbl OompesKa, mMempudecKue eouHUybl
usmepenusi  Onunbly  (HOPMUPOBAHUE  JIOTMYECKOTO  MBIIUIEHUS  IPOUCXOIUT
napauielbHO ¢ (OPMHPOBAHMEM YMEHUW BBINOJIHEHUST PAOOTHI C EIUHHUIIAMU
U3MEepeHrsl. MOTHBALIMIO YYAIUXCS M aKTUBU3ALUIO UX PA0OTHI YUUTENb OPraHU3yeT
yepe3 3HAKOMCTBO YHYALIMXCS C M3MEPUTENbHBIMH NpUOOpamMH, KOTOPHIE UM HE
3HAaKOMBI, HAIIPUMEP, ACTPOJIIONI0, MAJIKY, PEUCIINHY, IITAaHT€HIIUPKY b, MUKPOMETP.
VYuutens, UCMONB3Ysl UCTOPUYECKUN MaTepuan 00 3THX W3MEPUTENbHBIX MPUOOpax,
3HAKOMMT YYaILMXCsl C UX UCITIOJIb30BAHUEM B IIPAKTUYECKOU AEATEIILHOCTH,, HAIIPUMED
acTpoyisiOMsi B pa3Hble BeKa HCIIOJIB30BaJlaCh KaK Yachl, JAJbHOMEp, HABUraTop,
CUeTHasl MalllMHa, CIIPABOYHUK KOOPJIMHAT, aTjiac TPUTOHOMETPUUYECKUX (DYHKIIHH.
C NOMOIIBIO IITAHTEHUUPKYJIS BBITOJHAIOT BBICOKOTOYHBIE U3MEPEHNS HAPYKHBIX U

BHYTPEHHUX JIMHEWHBIX Pa3MEpoB, a Takxke rryouH orBepctuit. llITanreHmpkynb —
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OMH W3 CaMbIX PACHpPOCTPAHEHHBIX MPUOOPOB HM3MEpPEHUs Oiarojmaps MpPOCTON
KOHCTPYKIIMH, YI00CTBY B 00OpallleHuU 1 OBICTPOTE B padoTe.

3areM yudWTeldb OPTraHU3yeT NPOBEIACHHE OSKCIEPUMEHTA, PE3YIbTaTOM
KOTOPOTO SIBJIAETCS MOJEbh MPOCTpaHCTBA. B mporecce skcriepumMeHTa ydamuecs
BCIIOMUHAIOT  B3aUMOCBS3b  (OpPM  PA3IUYHBIX  OOBEKTOB, CPABHHUBAIOT
PacCMOTPEHHBIE WHCTPYMEHTBI C HW3MEPHUTEIbHBIMU WHCTPYMEHTAMU  JIJTMHBI
OTPE3KOB, KOTOPBIC HUCIIONB3YIOTCSA B Kypc€ MaTEMAaTUKH, BBISBISIOT YI00CTBO UX
UCIONIb30BaHus. Jlasiee yduTens TMpeasiaracT y4alluMcCs TMOTBITaThCs HU3MEPHUTh

TOYKY, OTPC30K, KBaApaT U KY6

Touka OTpesok [— Ksagpar Kyb ?

() /
Puc. 22

anmnem Imoa pPYKOBOACTBOM VYUUTCIIA BBIIBHI'AIOT THUIIOTC3Y, YTO

reoMeTpudeckue (Urypbl MOTyT MMETh WU HE MMETh M3MEpPEHHUs. 3aTeM OHH
MOCJIEIOBATEIHLHO MPOU3BOIIT M3MEPEHMsI TOYKH, OTpe3Ka, KBajapara M Kyba u
CTPOSIT MOJENb NPOCTPAHCTBA, TEM CaMbIM MPAKTUYECKH MOJATBEPHKIAS

BBIJIBUHYTYIO TUIOTE3Yy O HAIMYUU U3MEpPEHUil y Guryp.

Mopaenb NnpocTpaHCcTBa

Hynb OpHo [Ba Tpu
n3mepeHui nsmepeHue Nl v3mepeHus N nsmepeHums
[ OnvHa o o WnpwuHa I:I BbicoTa @
4
Touka OTpesok KBagpat Ky6
Y
OpgHomepHoe AByxmepHoe TpexmepHoe
NPOCTPAHCTBO NPOCTPAHCTBO NPOCTPAHCTBO
>

YCNoXKHEHME reOMETPUYECKUX PUryp

Puc. 23
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[Ipoananu3upoBaB MOJIYYMBIIYIOCS MOJENb, ydammecs (HOpMYyIUPYIOT
BBIBOJI, YTO YCJOXXHEHHE T'€OMETPUUECKUX (PUTYyp MPOUCXOIUT OIHOBPEMEHHO
C YBEJIMYCHHUEM YHCIIa U3MEPEHUH.

Ha mnocnemyiommx ypokax yduTellb MOXET MPOJOJDKHTH MPOEKTHO-
HCCIIEI0BATENBCKYIO paboTy, UCIIONIb3YS, HAIIPUMEp, KBECT W KEHC-TEXHOJIOTHIO.
[losToMy ¢ menbio QOpPMHPOBAHUS U PA3BUTHA YMEHUH JIOTHYECKOTO U
IPOCTPAHCTBEHHOTO MBIIUICHUSI KOHCTPYUPYETCS CUCTEMa 3a/laHuil, BO-TIEPBBIX,
oObenuHeHHBIX o0mel Temol «lIpoctpanctBo u  (Gopma», BO-BTOPHIX,
OPUEHTHPOBAHHBIX HA MCIOJb30BAHUE IPOCTPAHCTBEHHOTO MBIIUICHUS U
IOCTPOEHHUE JIOTUYECKU BEPHOM LIENOYKH YTBEPKICHUMN NPHU BBIITOJIHEHUY 3a/1aHUH,
B-TPEThUX, OPHUEHTUPOBAHHBIX HA MaTeMAaTHYECKWE U peajbHbIC >KU3HCHHBIC
CUTYalluH, B KOTOPBIX MOTYT OKa3aThCsl IIKOJIbHUKH.

PaccMoTpuM mpuMepsl CKOHCTPYHMPOBAHHBIX 3a/laHUM, KaX10€ U3 KOTOPBIX

HMCCT CBOU MCTOJJUYCCKHUC U XaAPAKTCPUCTHUICCKHC 0COOEHHOCTH.

3ananue «Kyouk Pyonkay.

Tpu Opata coOpanuch MPOBECTH MEKAY COOOM
COpEBHOBaHME O coOupaHuio KyOuka PyOuka, HO He
CMOTJIM, TaK KaK WX MJIAJIIasi CECTPEHKA y KaXJIO0ro

KyOMKa BBIHYJIa HEKOTOpHIE JAeTalid. MajgbuuKy Periviv

OTPEMOHTHPOBAaTh  KYOUKH, noaoOpas NeTaIN
K OCTaBIIUMCS 4acTsIM. Y HUX HE MOJYYUIIOCh ATO CAENaTh, TaK KaK KaXKJIbIi U3 HUX
Opan getanu Hayraja. [lomorn ManpunkaM ONpeAeNUTh, KAKUX JETalIe He XBaTaeT
y KaXA0ro KyOuka, n300paK€HHbIX MU Ha PUCYHKaX.

3amanne «KyOuk PyOuka» HampaBieHO HE TOJIBKO Ha BBITIOJHEHUE
yYalMMHUCS JTEUCTBUM JIOTUUECKOTO MBIIIUICHUS: aHaJIU3 OOBEKTOB, BHIBEIICHUE
CJIEJICTBUI U3 yCIIOBHUS, BHIIBUKEHUE TUIIOTE3 U TOCTPOEHUE LEMOUYKH JIOTHUECKUX
paccyXJeHui, HO Tak)Ke W Ha (POpMUpOBAHHE MATEMATUYECKOTO BOCIPHUSTHS U
MIPOCTPAHCTBEHHOTO MBIIIICHUS, YTO BKIIOYACT MBICICHHOE BOCTPHUATHE (POPMBI
Ky0a, (QopMHupoBaHHE IETOCTHOTO 00pa3za TreoOMETPUYECKOro  OOBEKTa,

JIOCTpavBaHKE TPEACTABICHHBIX (puryp mo menoro kyba. Kpome storo, 3amada
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CBs3aHa C peaJlbHOM MKU3HEHHOW CHUTyalMeill, B KOTOpoW uepe3 TpeOoBaHHE
ydaliyecss CTAHOBSTCS HE TMPOCTO YYACTHHUKAMHM CHUTYyallud, a SBISIOTCA
MOMOIIHUKAMHU TIPU  BBINIOJIHEHUU KOJJIEKTUBHOW JIESITEIbBHOCTH C TepPOSMHU
CUTYaIllH, YTO CIIOCOOCTBYET (hOPMHUPOBAHUIO (DYHKIIMOHATILHON MaTeMaTUYECKON
TPaMOTHOCTH, YMEHUIO CONEPEKUBAThH APYTUM U OKA3bIBATh MOMOIIIb.

VYyutenb B Hauaje BBIMOJIHEHUS ITOTO 3aJaHUsl OPraHU3yeT (PPOHTAJILHOE
OoOCyXXJIeHHE€ TeOMETpPHUYEeCKMX (OpM  OCTaBIIMXCS  YacTeil, PYKOBOIUT
JEATETLHOCTHIO YYAIIUXCS B TPOIECCE aHaau3a W CPaBHEHUS ATUX (GopM, HX

AOCTPauBaHHUA 1O LICIIOTO KY63

[ 7 7 /S 7 Y 4 7
i—’fr—-—l-_'—llf y £ -‘V’{Liﬁ Y 7
E / 12 /

-l 1
Py
74
a) 0) 6) 2)
Puc. 24

Heiicmeus  obyuarowuxca. 1llkonsHukn B mpouecce (POHTAIBLHOTO
OOCYXKIeHHs, OPTaHM30BAaHHOTO YYUTEJIEM, aHAJIM3UPYIOT OCTaBIIMECS YacTH
KyOMKOB, N300pakeHHbIE Ha PUCYHKE, U BBISBIISAIOT, UYTO HA PUCYHKE MTPEICTABICHbI
yacTh KyOukoB pasmepoM 4 Ha 4, KOHCTPYUPYIOT IEJIOCTHBIM 00pa3
r€OMETPUYECKOTO 00bEeKTa — KyO — MOJIeTI COOpaHHOTO KyOuKa. 3aTeM CpaBHUBAIOT
OCTaBIIMECS YacTH C MOJENBI0 IEJIOr0 KyOMKa W BBISBISIOT, Kakux JeTaiei
HE XBaTaer.

[Ton pykoBOACTBOM yuuTens ydamquecss (UKCUPYIOT CBOM PACCYXKACHUS,
CTpOsI IIETIOYKY JIOTUYECKUX yTBepKIaeHu. Kaxxnoe yTBepkaeHne cooTBETCTBYET

CTPYKTYpE: YCIOBHE, BEIBOJ, 0OOCHOBAHUE.

TaK KaK .ccocevenereee) TO weveeereee (cenneeenes)
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B 3aBucumoctd OT YpoBHS CQOPMHUPOBAHHOCTH YMEHHS 3alUCBIBAHUSA
JOTUYECKOM  LENOYKM  PACCYKACHUM  ydalluecss WM  3alMCBhIBAIOT €€
CaMOCTOSITENIbHO, @ TIOTOM CPaBHMUBAIOT C 00pa3lioM, WK pabOTaIOT C 3TAJIOHAMU
3aMKCH YTBEPKACHUM.

OTMeTuM, YTO MpHU BBINOJHEHWU 3TOTO 3aJaHUs YYallHECs 3aluChIBAIOT
paccyXJeHHs B CJIOBECHOH (opMe, T. €. HE UCIIOJIb3YSl CUMBOJIbHYIO 3aIIUCh.

LIpumep paccyscoenutl yyauwuxcsi:

1) Tak kak Ha PUCYHKaX a U 6 BEpXHss IpaHb 0€3 MOBPEKACHUI, TO pa3mep
1esnoro Kyouka 4x4.

2) Tak kak menblii KyOWK pasmepoM 4x4 (myHKT 1), TO CKOHCTpyHpyeM
Mozedb KyOuka ©0€3 TOBpPEXICHWM, paclojioO)KUB €ro I[BETHbIE IpaHu
COOTBETCTBEHHO I[BETaM OCTABIIMXCS YacTel (PUCYHOK &).

3) Tak kak Ha PUCYHKAX a U O TIOBPEXKICHBI MEePEIHss U OOKOBBIC TPaHH, a
Ha PUCYHKE 6 — BEpXHSS [IpaHb, TO HENOCTAIOIIME YacTH HMEIOT IBETa,
COOTBETCTBYIOILIME 3TUM I'paHsIM KyOHKa.

[TapauienpHO € MOCTPOCHUEM LEMOYKH YTBEPKICHUM ydalecs BhIIOIHAOT
IPAKTHUECKYIO NIEATEIbHOCTh — JOCTPaMBAIOT YacTH KyOMKOB J0 LIE€JIOro Kyoa,
BBITIOJIHSASI MTOCTPOEHUsI Ha Oymare, 4To CIocoOCTBYeT (POPMHUPOBAHUIO YMEHUI

N300paKEHUS TEOMETPUUECKUX 00BEKTOB Ha Oymare.

3ananue «baOdymIKMHBI BHYKI.

K 6abymke Ha neHb pokIeHus mpuexainun BHykH. OHa
OPUTOTOBWJIA JIJII HUX MHOTO BKYCHBIX YTOIICHMH: HCIIEKJIa £
OoJsbiIoN OJIMH U KapaBaid. baOyiika moaymana u ckaszania, 4To
OHa TpeMs pa3pe3aMu pa3JeauT OJIMH Ha CTOJBKO YacTew,
CKOJIbKO Yy HEE BHYKOB, a KapaBail IIpu TpEX paspesax

pa3pekeTcss Tak, 4TO M OHa OyneT ¢ HUM nuTh 4dail. Kakoe

4%
HauOoJIbIIEe KOJIMYECTBO BHYKOB MPUEXANI0 K 0a0yIIKE HA ICHD et &

poxaeHus?

215



3ananue «baOymikuHbl BHYKW», aHalIorMyHO 3anaHuto «Kyouk PyOukar,
CBA3aHO C JKM3HEHHOW CHTyalHEW, COOTBETCTBYIOUIEHM COLMAJIBHOMY OIIBITY
ISITUKJIACCHUKOB. 1Ipy BBINOJHEHUMM OTOro 3aJaHMsl YYalluecs BCTPEYaroTCs
Cc IpyrumMu  QopmMamMu  peanbHbIX OOBEKTOB M  COOTBETCTBYIOIIMX UM
TeOMETPUUECKUX (UTYp, YTO COOTBETCTBYET NPHUHILHUITY MHOT0o00pazus Gopm
reOMETPUUYECKUX OOBEKTOB. YUUTENb PYKOBOJIUT UCCIEI0BAaHUEM, OPTraHU30BbIBas
HAOMIOJICHNE Yy4YaluXcsd, W MOJCIMPOBAHUEM KOHQPUTYpALUU, AaKIECHTHPYS
BHUMaHHUE Yy4Yalluxcs Ha Lejnol ¢urype wim ee dacTax. s opraHusauuu
UCCJIEIOBAHMSI yUUTENb MOXKET IPEJIOKUTH yUalIUMCsl OyMaXKHbIE€ KPYTH — MOJIEIN
0onbIIOro ONIMHA.

Heticmeus obyuarowuxcs. B mpoliecce BBINOJIHEHMs 3aaHusl ydalluecs
abCTparupyroTcss OT pealbHOM CHUTyallMd U padoTalOT C T'E€OMETPUYECKUMU
O00OBEKTaMH: KPYTrOM M IIAPOBBIM CETMEHTOM, XOTS 3TO MOHSITHE €Ill€ HE 3HAKOMO
uM. [Ipu pponTansHOM paboTe yyamuecs CpaBHUBAIOT FEOMETPUUECKHE OOBEKTHI U
BBISIBIISIIOT, YTO KPYT SIBJSIETCS TUIOCKOW (pUTypoH, a yacTh mapa — 00beMHOM.

3areM yuuTeNnb OpraHu3yeT rpynmnoByro padoty. IlepBas rpynna yyammxcs
UCCIIEyeT BO3MOJKHBIE BapHaHThl «pa3pe3aHusy» Kpyra Ha dyacth. Paboras
¢ OyMa)XHbIMHM KpyraMy, OHU BBIOJIHAIOT «pa3pe3aHuey OJMHa Ha YacTH, POBOAS
npsiMble M U3MEHS HMX PacIoJIOKEHHWE Ha IUIOCKOCTH, (UKCUPYS MOJIOKEHHUE
npsMOl 1BETOM, WM B OyKBaJIbHOM CMBbICIE, pa3pe3as OyMaxHbIM Kpyr

HOXHHIIaMU (pHc. 25, a—2).

I
N

n= n=>5 n=6 n n=6

Puc. 25

BTOpaSI rpymomna ydamunuxcsa MBICICHHO HW3MCHACT IIOJIOKCHUC IIPSAMBIX

Ha IIJIOCKOCTH HJIM, CKJIaJbIBas 6YMa)KHBIC KpyTru, aHaJIUu3UpYCET IIOJTYYCHHBLIC
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pe3ynbTaThl U BBIIBUIAeT TMIIOTE3Yy, YTO IIPU PAa3pe3aHuu Kpyra Bce TpU paspesa
MOTYT MPOXOAUTH YePEe3 OJHY TOUKY (pHC. 240), Toraa NoayduTcs 6 yacTteil, Kak u
B BapuaHte 6. TakuMm 00pa3oMm, 3Ta TpyIa y4yalluxcs HaXOAWT MyTh PEIICHUs,
OTJIMYHBIN OT IMyTH pelIeHUs MepBoi rpymisl. Jlanee OyaeT 10CTaTOYHO CMECTHUTh
OJIHY TIPSIMYIO TaK, 4TO OHA HE OyJeT MPOXOJIUThH Yepe3 TOUKY MEepPECcCeueHus AByX
npsiMbiXx. O0e Tpynmbl GUKCUPYIOT PACCYX ACHUA U KOJIMYECTBO TMOTYUHBIIUXCS
yacTen.

3aTeM y4HTeab OPraHU3YET MCCIEAOBAHUE IIAPOBOIO CErMEHTA. Y Yaluecs
BBIJIBUTAIOT THUIIOTE3Y, YTO C IIOMOLIBIO TOPU3OHTAIIBHOIO pa3pesa MOJydaeTcs ABe

9aCTH, OIHY U3 KOTOPBIX MOKHO paCCMATPHUBATh KdK aHAJIOT KpyTa.

Puc. 26

VYyammecs: GUKCUpPYIOT pacCy>kKI€HUs U KOJTUYECTBO MOJYYMBILINXCS YacTe,
CPaBHUBAIOT PE3yJbTAThl U COOTHOCAT MX C PEATbHOW CHUTyalMEW, ONHCAHHOU
B 3aj1a4e, U hopmynupyrom bl600: K 6adyIIKe rmpuexaino / BHYKOB.

[Tocne BbIMONHEHMS 3aaHUsl HEOOXOJUMO OOpaTUTh BHUMAHUE YYalIUXCs
HAaTO, YTO B IIPOLIECCE BBINOJHEHUS 3aJaHus HE TOJBKO JaH OTBET
Ha MOCTABJICHHBIA BONPOC, HO U MOATBEPKAEHBI c0oBa 0a0yIIKK O TpeX paszpesax
OnuHa W KapaBas, U clieJaTh aKIEeHT Ha TOM, YTO TUIIOTE3bl, BbIIBUHYTHIC B XOJ€

penieHus 3a7a4, TPEOYIOT MOATBEPKICHUS UITH OTIPOBEPIKECHHUS.

3ananne «Ilapanenenuneny.

Jan napamnenenunes ABCDA;B1C1D;.

N3BectHb! niuHb! ero pédep: AA;=8cm, AD =4 cm, AB =6 cm.
1) Onpenenure IauHBI Bcex pEOEp ATOTO Mapasieienumnea.

2) KakoBsl pa3mepsl rpaneid ADD1A;, ABB;A;, ABCD?
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IIpu pemenun 3ana4, aHaJOTMYHBIX 3a1aHuio «llapamnenenunen», yaurens
OpraHu3yeT  JEeATEIbHOCTh  y4YalllUXCsl,  HANPABICHHYHD  HE  TOJIBKO
Ha HETOCPEICTBEHHOE BBIMOJIHEHNE TPeOOBaHMI, HO U Ha (pOopMHUpOBaHHE YMEHUN
paboTel ¢ uHOpMAIMEW M TPEACTaBICHUs ee B apyrod Qopme, Hampumep
CHUMBOJILHOM. YUYHUTENb CO3/]aeT MPOOJIEMHYIO CUTYAIUIO, CTaBs MEpe]l yUaluMHUCs
y4eOHO-TI03HABATEIbHYIO 337]a4y: COCTABUTh CXEMY ITOMCKa IIyTH PELICHUS 3aJa4H.

Hevucmesuss  obyuarowuxca. Ilon pPyKOBOACTBOM YUMTENSl  ydalluecs
aHAIM3UPYIOT TEKCT 3aJauM, BBIACISS YCIOBHUE M TPEOOBAHHWE, BBIABIISIIOT, YTO
OCHOBHOW TIe€OMETpUYECKOW (UTYpOil, O KOTOPOM HAET peub, SBISETCS
napajulejienunesn. 3aTeM OHHM MBICIEHHO BOCHPOM3BOAAT o0Opa3 Qurypsl W,
BBITOJIHSASA rpapuueckue AeMCTBUsI, CXEMAaTUYECKU U300pakatoT Mapajuiesenune.
[Tocne »TOoro ywammuecs 3amUCBIBAIOT YCJIOBHE M TpeOOBaHME 3aJaud
Ha CUMBOJIBHOM SI3BIKE.

3aTeM y4UUTeNlb OpraHu3yeT PPOHTAIBHYIO padOoTy yUalluxcs B HAalIPaBICHUH
KOHKPETH3AIMU CBOICTB Napalielenune1a, BIBEICHUs CIEACTBUN U3 YCIOBHUS U
TpeOoBanus 3adaud. Jlasee moa PyKOBOJACTBOM YYUTENS ydaliuecs, 0a3upysch
Ha pe3yJsibTatax (PPOHTAIBHON padOThl, BEIOUPAIOT GOpMYy IPEICTABICHUS CXEMBbI

IMOHCKa PCUHICHUA 3aa491 U COCTABJIAIOT CXCMY ITOUCKA PCIICHUA 3aa4u.

Cxema noucka peweHus 3a0a4u

ABCDA{B.C,D, - S G
NPAMOYrONbHbINM Napannenenunes, A N b,
* * V i "-\d_
AAI AD AB C : %
* Y * b I ‘
BB4, CCy, DDy BC, A,D,, B;C; DC, AB,, D,C; = a n
Puc. 27

Ilocne cocraBieHMs CXEMBbl ydalluecs peEIIaroT 3a4adyy M 3aIllUChIBAKOT
peLIeHHE.

OTMeTnM, YTO MpHU PELUICHUH 3TOM W aHAJOTUYHBIX 337a4 YYHUTENb TOJBKO
HaYMHAEeT mpouecc (GpopmMupoBaHus y ydamuxcs 5—6-X KJIaCCOB YMEHHs 3allucCu
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IIENIOYKH JIOTUYECKHUX YTBEPIKICHWH HAa CHMBOJBHOM SI3BIKE M UX OOOCHOBAHUSI.
B mpakTuke 00y4eHHsS CHCTEMaTHYEeCKOMY KypCy TEeOMETPHUH YacTo ydalluecs
«CBOPAYUBAIOTY 3aMMHCh, 00BEIUHSS 3aITUCh HECKOJIBKUX YTBEPKACHHUM, YTO MOKET
MPUBECTH K HEBEPHOMY IIOCTPOCHUIO IICTIOYKH JIOTHUECKUX YTBEPKICHUH.
[TpuBenem (hparMeHT 3aIUCH PEIICHUS.

k m 1) Tak xak ABCDA;B:CiD; — mnpsMOyroibHBINH Tapauieaeune]I
(mo ycioBuo) u AA; — BepTukambHOe pedpo, To AA; = BB; = CC; = DD,

(110 CBOMCTBY IPSMOYTOJIBHOTO HapajlIEIECINIIENA).

Kk 1. 2) Tak kak ADD1A; — nepeausisi rpans napawienenuneaa 1 AA; = 8 cum,
AD =4 cm (1o ycioBuio), To 8 cM X 4 cMm — pa3mepsl rpanu ADD1A;.

[Ipu BeinmonHeHnu 3aaanus «[lapamnenenuneny B sBHOM BUAE HOPMUPYIOTCS
U UCIIOJIB3YIOTCS TIpeAMETHBIC 3HaHUS W yMeHHs. CIienralbHO OpraHW30BaHHAS
JeATEeILHOCTh HampaBlicHa Ha (opMUpOBaHWE M TPUMEHEHHE MO3HABATEIBHBIX
VYV, a UMEHHO: J02uueckux Oeucmeuli — XapaKTepu3oBaTh T'€OMETPUUECKUN
00BEKT Yepe3 KOHKPETHU3AIUIO €r0 CBOWCTB, BHIBOAUTH CIEACTBUS M3 YCIOBHUS H
TpeOOBaHUs 3a/1auu, BHIOUPATh CIIOCOO pelieHus yueOHoM 3a1aun (TIpeicTaBIeHUe
CXEMbl TIOMCKA PEIIEHUS); UCCIe008aAMENbCKUX Oelicmeuli — CaMOCTOSITEIIbHO
COCTaBJISITh IUJIAaH PEIICHUs 3aJauu; paboma ¢ uHngopmayuei — BHIOOP (HOPMBI
npeacTaBiieHuss THPOpMaIlUY, IpeIcTaBlieHne nHOopMaIuu B pa3Hbix Gopmax.

Takum oOpa3om, mnpuMep OpraHU3aIU TPOESKTHO-UCCIEIOBATEIbCKOM
pabotel «lIpoctpancTBo M QopMa» 0TOOpa)kaeT MUIAKTHUYECKHE OCOOCHHOCTH
u3ydeHus: B 5-M kiacce Tembl «HarnsgHasi reomeTpus», XapaKTepU3YIOLIUEecs
BO3MO>KHOCTBIO CPEJICTBAMU TEMBI:

— ¢hopMHPOBATh y TATUKIACCHUKOB YMEHHs JIOTUYECKOTO, B TOM YHCIIEC
MOJIB30BAThCSA METOJAaMHU JIOKA3aTeIbCTB M IMOCTPOSHUS IICTIOYKH JIOTHYCCKH
BEPHBIX YTBEPKICHUM, U IPOCTPAHCTBEHHOTO MBIIIIJICHUS;

— ¢opMupoBaTh (YHKIMOHATBHYID MaTEeMaTHYECKYI0 TPaMOTHOCTH IIPH
M3YYEHUU T'€OMETPUUECKON COCTABIISIFOIIECH MAaTEMATUKHY;

— OpraHu3anyell  CHUCTEMaTHYEeCKOTO, HEMPEPHIBHOTO  (HOPMHUPOBAHUS
JIOTUYECKOTO u MIPOCTPAHCTBEHHOTO MBIIIICHUS, G yHKIIMOHATBEHOM

MaTEMaTH4YECKOW IPaMOTHOCTH.
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2.5.6. TemaTnueckue NpakTuyeckue padoTbl NPH U3yYEeHUH TEMbI

«Harnsagnas reoMmeTpus»

N3yyeHne HarisgaHOM TE€OMETPUM HAIMPABICHO B IEPBYKD OUYEpEdb
Ha pa3BUTHE  OOpPa3HOr0  MBIIUIEHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHUs,
dbopMUpOBaHHE JIOTMYECKOTO MbIUIeHUs. bombimas poins B HM3yYEeHUH TEMBI
OTBOJUTCS IPAKTUYECKOM IEATEIIbHOCTH, OIBITY, SKCIEPUMEHTY, MOJIETUPOBAHMUIO.
Oco00EeHHOCTHIO MIPOBEICHUS MIPOEKTHO-UCCIIEI0BATENbCKOM paboTHI
1o 06061meHHo Teme «IIpocTpancTBo U Hopma», OpUEHTUPOBAHHON Ha Pa3BUTHE
JIOTUKM M MPOCTPAHCTBEHHOI'O MBINUICHHUS, SBIISIETCS CHUCTEMATUYHOCTb, T. €.
BO3BpalllCHUE K 3TOW paboTe 10 Mepe U3yUEHUs TEMBI.

[IpumepHoii paboueii mporpaMMoi IpeayCMOTPEHO POBEICHUE TEMATHUECKUX
npakTuueckux padort: «lloctpoenue y3opa u3 okpyxxHocrei»; «llocrpoenue yriony;
«IlocTpoeHune npsMOyToJIbHHUKA C 3aJaHHBIMH CTOPOHAMH Ha HEJIMHOBAHHOMN Oymare»;
«Pa3BepTtka KkyOa». B pamkax a3tux pabor oOyyaroummecs —3HaKOMSTCS
C FEOMETPUYECKUMHU (PUTypaMH Ha TUIOCKOCTHU U B IIPOCTPAHCTBE, C UX MPOCTEUILINMU
KOH(QUTypalusIMH, ydarcs U300paxaTh UX Ha HEIMHOBAHHOM W KIETYaTOM Oymare,
paccMaTpuBalOT MX MPOCTEHMIIME CBOMCTBA, MOJAEIUPYIOT (DUTYpPbI, HCIOIb3YS

paznnyHble Matepuaisl. [IpuBeneM npuMepsl NpaKTUYECKUX padoT.

PABOTA 1.

ITocTpoeHue y3opa u3 OKPYKHOCTEH

Mecmo 6 uzyuenuu memoi: paszaen «JIMHUM Ha TIOCKOCTH.

Llenv pabomwi: (GOpMUPOBAaHHE HABBIKOB IOCTPOCHHUS OKPYKHOCTU;
IIPUMEHCHUE CBOMCTB OKPY)KHOCTH; BBICTPAMBAaHUE AJITOPUTMA JCHUCTBUU
10 MOCTPOCHHUIO y30pa; (HOPMUPOBAHKE TBOPUECKOTO BOOOPAKEHHUSI.

3aoauu:

1) bopMupoBaTh YMEHUE BBISBICHHS MPOSBICHUS OKPY)KHOCTH KaK OOIIeH
MOJIEIN B 00BbEKTaX OKPYKArOUIEH MPUPOJIbI U ObITA JIFOACH;

2) GopMHPOBaTh yYMEHHUE TPYIITUPOBKA OOBEKTOB HAa OCHOBE BBISBICHHS

OOLIMX CBOWMCTB Y T€OMETPUUECKUX DUTYD;
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3) chopmMupoBaTh YMECHHS BBIABICHHS OKDPY)KHOCTH KaK JJIEMCHTA
r€OMETPUYECKOIO PUCYHKA;

4) HayunTh W300pakaTh OKPYKHOCTH C TOMOIIBIO IEPEHOCa OCHOBHBIX
KOHCTPYKTUBHBIX 3JIEMEHTOB;

5) IOCTPOHTH y30pbI M3 OKPYKHOCTEH OT PYKH, UCHOJB3YS MHUPKYIb WA
nporpammy GeoGebra, u cocTaBUTh IPEANMUCAHIUS TOCTPOSHHSI HEKOTOPBIX Y30POB;

6) cOCTaBUTh TMpPEANUCAHWE JUIsI TOCTPOCHHS OKPYKHOCTH OT pPYKH

Ha KJIeT4aTon Oymare pajanycom 5 eIUHUIl U3MEPCHHUS.

3aganme 1. Paccmorpute pucyHkd. YeM TOX0XH peandbHble OOBEKTHI

Oprmammeﬁ IIPUPOIHI, OnITa J'IIOI[GI\/'I nin HMX J3JICMCHTBI Ha HX I/I306pa)KeHI/I$I

Ha tiockoctu? Kakas reomerpuyeckast purypa o0beIMHIET BCE PUCYHKU?
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3aganme 2. BcnoMHuTe, Kakue TUHUU, TeOMETpUYecKrue GUrypsl Bbl 3HAETE.
PaccMoTtpuTe reoMmerpuueckre GUryphl Ha MIIOCKOCTH, N300paKEHHBIC HA PUCYHKE.
HaiimuTe obrue cBOMCTBA Y HECKOIBKHUX (DUTYP.

1) Pactipenenmute GuUrypbl, OpHEHTUPYSACH Ha 3TO CBOWCTBO HA TPYIIIIHL.

2) Pacnipenenute purypsl Ha ABE TPYIIIIHL.

A /O
\ o

N é/\ | )
Kpueas JlomaHaA lpamas Jlyy Ompe3oK  OKpyr#HOCMb

Pexomenoayuu onn yuumens. Tlpu BeINOMHEHWUW TI. 2 3afaHUS y4aIuecs
CaMOCTOSATEILHO MPEAJIararoT JABE TPYIIIBI TSl pacupeneieHus Guryp, Harpumep:
3aMKHyTas W HE3aMKHyTas JMHHUS WIA TiepBas Tpynmna — mnpsMas u (urypa,
COCTOSIILIAs U3 YaCTEN NMPSIMOM, a BTOPAsi — KpUBAs JIMHUA U OKPYKHOCTb. Y UUTEIIb

AKIOCHTUPYCT BHUMAHUC YICHUKOB Ha OKPYKHOCTHU.

3aganme 3. Paccmotpure Qurypsl, nuzo0OpaxéHHble Ha pUCYHKe. Boigenure

OKPYKHOCTH KaK 3JICMCHT rcOMCTPHUICCKOTIO PUCYHKA.

Pexomenoayuu ons yuumens. Yuutenb MNpejiaraeT PUCYHKH, KOTOPBIE
COCTOST W3 OAHUX OKPYKHOCTEH, WA OpPHAMEHTBI, B KOTOPBIX OKPYKHOCTH
SBJISIFOTCSI KOHCTPYKTUBHBIMHU 3JIeMeHTaMu. OOydaronIuecs BoIACISIIOT OKPY>KHOCTH

N UX JJICMCHTHI HA Y30P€ MBICJICHHO MJIM IBCTOM.
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Ha Bb160Op yyamumcst MOKHO IPEJIOAKUTh: CaMble POCTHIE Y30pbl WK OoJiee
CIIOKHBIC; Ha KiIeT4aTod Oymare WiM Ha HEJIMHOBAHHOW; COCTOSIIHE TOJIbKO
U3 OKPY’KHOCTEH WJIM BKJIIOYAIOLIME M YAaCTH OKPYKHOCTHU; COJEpIKAIIME TOJIBKO
OKpPY>KHOCTH WJIU U Ipyrue QUrypbl, HaII[pUMep, KBaJpaT, OTPE3KU U T. I1.; IBETHBIE
WM YepHo-Oenble. Hike mprBeeHbl mpuMepsl pa3HOOOPa3HBIX Y30POB Pa3IUUHbIX

110 CJIOXHOCTH BOCITPOMU3BCIACHHUA.

y‘laH_II/IMCH MOXHO IMPCAJIOKUTb CaMOCTOATCIBHO BOCIIPOU3BECTH BaﬂaHHHﬁ

Y30pP, MOKHO «OCTaBHUTb» HAa PHUCYHKE HCKOTOPLIC ITOJCKA3KHU, KOTOPLIC IMTOMOTI'YT
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YqaluMcCs IMPaBUJIIBHO «IIPOYUTATD» I/I306pa)K€HHe H COCTAaBUTL aJII'OPHTM €TI0

BOCIIPOU3BCACHUSA, MOKHO 3a1aTh ITOCJICAOBATCIIbBHOCTD ITIOCTPOCHUA.
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3ananme 4. Hapucyiite OKpyXKHOCTb OT PYKH.

VYyamumecss MBICIEHHO IPEACTABISAIOT OKPYKHOCTh 33JaHHOTO pajahyca U

M300paxaroT €€ OT PYKU Ha KJIETYaTOW WJIM HEJIMHOBAaHHOU Oymare.
3ananue S. Hapucylite y30p U3 OKpyKHOCTEN.

VYyanmecs: MbICTIEHHO MPECTABISIOT Y30p U U300paKaIOT €To.

Pexomenoayuu ons yuumens. llpu BbIMoONHEHUW 3anaHus 4 ydamuecs
CHavaJsia 1300pa)katoT OT PYKH OKPY>KHOCTh 33IaHHOTO paanyca. 3aTeM ydariuecs
10 11a0JIOHY TTPOBEPSIOT TOYHOCTH OCTpoeHUs. [lociie 3Toro yuntens opraHu3yeT
JEATENIbHOCTh ~ YYallluXCsl, HalpaBJIEHHYIO Ha COCTaBJICHUE MPEANUCaHUs
MOCTPOCHUSI OKPYXXKHOCTH OT PYKHM Ha KJIET4aTol Oymare pajaumycoM 5 eauHHII
WU3MEPEHUs, HAPUMED 5 CM UJIU KJIETOYEK.

[Ipy BBIMOTHEHUM 3aJaHUA O YUYUTEIb OPraHU3yeT MOCTPOCHHE Y30pPOB

13 OKPYKHOCTEW B 3aBUCHUMOCTH OT YPOBHSI M3y4yeHHs TeMbl. Hampumep, MOXKHO
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OpPraHU30BaTh JICATEIBHOCTh YYAIUXCs 1O MOCTPOCHHUIO Y30POB M3 OKPY)KHOCTH
OT PYKH, C TIOMOIIBIO IHMPKYJIS WM HCIOib3ys nporpammy GeoGebra. Kpome
3TOTO0, YYHUTEIb MOXET MNPEHJIOKHUTh YYAUUMCS TOTOBOE MPEANUCAHHE
JUIs U300paKeHUsI HEKOTOPBIX y30pOB, Hampumep y3opa «lIBeTOk KXU3HW», WIIH
PYKOBOAWTH JICATCIBHOCTHIO, JlaBas 3aJaHus ydammMmcs. Ecim  ydammecs
IPY TIOCTPOCHUU Y30pa HE KMCIIOJIb30BAIIM TOTOBOE MPEANMMCAHUE, TO B MPOIECCe

IMOCTPOCHHUA Yy30pa WUJIH IMOCJIC OHH 3allMCBIBAIOT IMOCJICA0BATCIbHOCTD ITIOCTPOCHHA.

Ipennucanue 1Jisi BbIYePUYMBAHNUS OKPYKHOCTH
Ha KJIeTYaToil Oymare OT pyKH

1) [TocTaBUTH MEPBYIO TOUYKY B y3J1€

KJICTKH.

2) [TocTaBUTh BTOPYIO TOUKY,
OTCTYIUB OT MIEPBOU TOUKU TPU

KJICTKH BIIPAaBO 1 OAHY KJICTKY BHHU3.

3) ITocTaBUTh TPETHIO TOUKY,

OTCTYIUB OT BTOPOU TOYKH MO OJHOU

KJICTKC BIIPpAaBO M BHU3.

4) TTocTaBUTh YETBEPTYIO TOUKY,
OTCTYNIUB OT TPEThEN TOUKHU OJIHY —

KJIETKY BIIPABO U TPH KJIETKU BHHU3. ‘ \

5) ITpoBecTH IIABHYIO JTMHHIO YEPE3 \

IMOJIYUYCHHBIC YCTBIPC TOYKHU

(mOJlyYniIn 4eTBEPTh OKPY>KHOCTH).

6) OToOpa3uTh MOTYyUUBIITYIOCS
YETBEPTh OKPY)KHOCTH OTHOCHUTEIILHO

TOPU30HTAIIBHON U BEPTUKAIBHOU

PSAMBIX.
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IIpeanucanue a5 nocrpoeHus y3opa «L{BeTok KU3HU»

U3 OKPYKHOCTEH

1) BeiOpath pamuyc OKpy>KHOCTH ¥ HE U3MEHSTh €r0 IPU IOCTPOCHUH Y30Da.
2) HauepTuTh OKpY>KHOCTH BEIOPAHHBIM PaInyCOM C IIOMOIIBIO IIUPKYJISL.

3) [lepectaBuTh I1MPKYJIb B JIFOOYI0 TOYKY OKPY)KHOCTH W HapUCOBATh

OKPY>KHOCTb.

4) IlepecTaBUTh HOXKY IHPKYJIs B TOYKY IE€PECEYCHUS OKPYKHOCTEH W

HAaYCPTUTDb OKPYKHOCTDb C ICHTPOM B TOYKC IICPCCCUCHU .

5) IToBTOpHTS 11. 4. YeTHIpe pa3a.
2) 3) 4) 5) @
PABOTA 2.

IHocTpoenue yriios

Mecmo 6 uzyuenuu memoi: paszaen «JIMHUM Ha TIOCKOCTH.

Llenv pabomwi: (QOpMUpPOBaAHME HABBIKOB TMOCTPOCHMS Yria; OCBOEHUE
TEPMUHOJIOTHH, CBSI3aHHOM C yIJlaMH, Kiaccu(ukauuu yrioB; (HOpMHpPOBaHUE
MCCJIEI0BATENBCKUX YMEHUHM U JIOTUYECKOTO MBIIITIEHUS.

3aoauu:

1) bopMupoBaTh YMEHUSI CPAaBHEHHS U aHAJIN3a TEOMETPHUECKUX OOBEKTOB,
BBISIBJICHUSI UX CYIIECTBEHHBIX MPHU3HAKOB MpH (HOPMYIHPOBAHUM OTpPEACICHUS
MOHSTHUS «YT'OJD» U COCTABIIEHUU CXEMbI 3TOTO OHSTHS;

2) GOopMHPOBATH MOHATHUS «YTOJ» U «OUCCEKTpHUCA YTIIay» MPHU MOCTPOCHHU
yria U OUCCEKTPUCHI 3TOTO YIJIa, UCIIONb3YsI OPUTaMUu;

3) pa3BUBaTh yMEHUE PACIIO3HABATH YTOJI KaK TEOMETPUICCKYIO QUTYDY;

4) pa3BuBaTh yMeHHE M300pakaTh HAa HEJIMHOBAHHOW M KJIETYaTOW Oymare
MPSAMOM, OCTPBIN, TYION, pA3BEPHYTHIN YIJIbI,
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5) popMupoBaTE yMEHHE COCTABJICHUS MPEANMCAHMA HAa TpUMEpe
MpEeANUCaHNs TOCTPOSHUSI U U3MEPEHHUS yriia MIPU MOMOIIM TPAHCTIOPTHUPA.
6) popMHpPOBaTh YMECHHE BBISBJICHUS YIJIOB B Pa3jIMYHBIX KOHCTPYKIHUSAX,

B T. 4. PCAJIbHBIX 00BEKTAaX.

3ananue 1.

1) Paccmorpute ¢urypsl, u300pakéHHBIC Ha PHUCYHKE, UM BBIIBUTE
CYIIIECTBCHHBIC U HECYIIIECTBCHHBIC CBOMCTBA (hUTYD.

2) Ha ocHOBaHWMM BBISBJICHHOTO CYIIECTBCHHOTO CBOMCTBA pacrpeieinTe
(burypsl Ha TPYIIIHL.

3) ChopmynupyiiTe onpeaeieHne MOHATHS «yToJ», 00beIuHstomee (GUTYPHI
B PYIIIY, UCIIOJIb3Ys CBOMCTBO-TIPU3HAK.

4) CoctaBbTe CXEMY OIPEIEICHUS TIOHSATHS «yTOJI».

3aganue 2.
[TocTpoiiTe yribl MPOU3BOJbHONW BEIUYMHBI M UX OMCCEKTPHCHI, UCIIOJIb3YS

OpHTaMH.

3aganue 3.

IToctpoiite yrabr 45°, 90°, 135°, 180°, ucnob3ysi OpUTaMHu.

3ananmue 4.
N300pa3ute Ha HETMHOBAHHOM M KJIETYATOM OyMare npsiMoi, OCTPBIH, TYTIOMH,
Pa3BEPHYTHIM YIJIbl, OPHEHTUPYSACh HA BBISBICHHOE CBOMCTBO-NIPU3HAK U

c(hOopMYJIMPOBAHHOE OTPEICIICHUE IOHITHS «YTOJ.

3aganmue 5.
CocraBbTe MNpeaNucaHue TMOCTPOCHUS W HU3MEPEHHUsl yria Mpu TMOMOIIU

TPAHCIIOPTHUPA.

3aganue 6.
BreisiBUTE yTiibl B pa3iMYHBIX KOHCTPYKIMSX U3 TE€OMETPUUECKUX (PUTYp U

B PEATbHBIX OOBEKTAX OKPYKAIOIIEH CPEIbI.
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Pexomenoayuu ona yyumena. J{ns opraHu3alviy JESTEIBHOCTH y4YalllUXCS
Ipy BBIMIOJIHEHUM 3ajaHuss 1 yuuTens cocTaBisieT Habop (uUryp, KOTOpbIe

COOTBCTCTBYIOT IIOHATHUIO «YI'OJD» U HC COOTBCTCTBYIOT.

Habop 06beKToB gna popmynmnpoBaHua onpeaeneHUa NOHATUA KYron»

VYyamumecs: cpaBHUBAIOT OOBEKTHI U BBIABIISIOT, YTO TOJIBKO HAa PUCYHKAX 4, 2,
e, 3 purypa COCTOUT U3 JIBYX JIy4el, BBIXOJAIIUX U3 OJHON TOUKHU. [loaTOMY OHU

9TH O0BEKTHI OTHOCST K MIEPBOI TPyIIIE, a BCE OCTAIbHbIE — KO BTOPOM TpyTIIIE.

fpynna 1l Fpynna 2
6 B
3
a X
\/
Puc. 31

ITocne storo ywammecs (OpPMYJIHPYIOT ONpPEAEICHUE IMOHATUSA «yroi» M
COCTABIISIIOT CXEMY OIPEEIICHUS TOHSTHS, KOTOPas B 00Y4EHNH BBIMOIHAET (QYHKIUIO
KapTOYKHU-TIAMATKM IPU PEIICHUM 3aJa4 Ha II€PBOM YPOBHE WM TNOATOTOBKU
K IPOMEXYTOYHOMY WJIM HWTOrOBOMY OLICHMBAaHUIO C(OPMUPOBAHHOCTU 3HAHWN

0 TeMe, Harpumep, B (hopMe 3a4eTa, CaMOCTOSITEIILHON HITH KOHTPOJIBHOM paboThI.

Yroa
— JIBa JIy4a n
. B A
— BBIXOJIAT U3 OJHOM TOUKHU
Obo3uauenue. LABC wiv 2B C
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[Tpu MOATOTOBKE K OpTaHU3AlNU ACSITEILHOCTH YUaIUXCs TIPH BBHITIOJTHEHUH
3aaHuil 2 1 3 MOXHO HCITOJIB30BaTh JIUTEPATYPY (CM. CIIMCOK HHTEPHET-PECYPCOB
B KOHIIE 1. 2.5.6 1 CHUCOK JIUTEPATYPHI).

B pamkax 3amanuii 4 1 5 ydamuecs CHadaja ¢ Oropon Ha CXeMy OIpEAEIICHUS
MOHSATUSL M300paXKAIOT pa3HbIe YTl 0 aHAJOTHH C YIJIaMH, TOJYYCHHBIMU
C TIOMOIIBIO OpUTaMHM, Ha HEJIMHOBaHHOW Oymare, B mporpamme GeoGebra. 3arem
YUUTENb OPTaHU3YET «M3MEPEHHE» YIJIOB Ha PHCYHKE: YYalluecs aHAIU3HPYIOT
PHCYHOK W BBISBISIFOT IPABIJIBHOE TOJOKCHUE TPAHCIIOPTHPA TPU H3MEPEHHU

BEJIUYMHBI YTIIOB — TOYKA SHA TPAHCIIOPTUPE U TMOJI0KEeHHe yuert SA u B.
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Yuurtenb akIEHTUPYET BHUMAaHUE yYAIIMXCS Ha JIBE IIKaJbl, B3AUMOCBSA3b
MEXK]y PaCIOJIO0KEHUEM TPAHCHOPTHPA MO OTHOIICHUIO K YIiy, KOTOPBIM HAalo
IIOCTPOUTH, U U3MEPSIEMOMY YIIy M MCHOJIb3yeMOU mKanou. [locae atoro yuurens
OpraHM3yeT IMIOCTPOCHUE YyIJa 3aJaHHOM BEJIWYMHBI, CHAadajla MCIOJb3Ys
N300paKEeHHUE TPAHCTIOPTHPA C OTMEUYECHHOW TOUKOW SH MPOBEICHHBIMHU JTydaMu SA
u 3B, a 3atem 0T nyya, H300paKEHHOTO HAa HEJTMHOBAHHOM M KJIeTYaToi Oymare.

[Tocne 3Tol paboOThl yyalyecs: COCTaBISIOT MPEeANUCcCaHue AJi MOCTPOCHUS

yTJIa 3aJaHHOM BEJIMYMHBI U U3MEPEHUS IPATYCHOM MEPHI yTriia TPAaHCIIOPTUPOM.

MpepgnucaHue pna usmepeHUa BeAUUYUHbDI yrna
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1) CoBMECTHTh BEpPIIMHY yIJIa ¢ TOYKOH SHaA TpaHCHIOPTHPE.

2) COBMECTHUTb OJIHY U3 CTOPOH YTJIa C JIY4OM @ WK b, BBIXOSIINX U3 TOYKH S
3) BeIIBUTB TpajlyCHYIO MEpy yria:

— €CJIM CTOPOHA yTJjia COBNAAAET C JIYYOM d, TO MCIOJIb3Ysl BHEIIHIOK IIKATY;

— €CJIKM CTOPOHA yrJia COBITaACT C JIYHOM b, TO HUCIIOJIB3YS BHYTPCHHIOIO IIIKAJTY.

Brimonnenune 3amaHus 6 OpUEHTHPOBAHO HA HCCIEAOBATEIBCKYIO PaloTYy,
HalpaBICHHYI0 HA  BBIABICHHWE VYIJOB B  PAa3IWYHBIX  KOHCTPYKIHAX
U3 TEOMETPUUECKUX (QUIYyp U B pealbHbIX OOBEKTaX OKpYKaIoLIEH Cpembl,
HampuUMep, Ha 4YepTeXkax WM PUCYHKaX JCKajgaropa B METPO, KPBIMK JA0Ma,
JecTHULIBI B foMme. [Ipu 3TOM Hago OTMETUTH, YTO YIroj, OOpa30BaHHBIN 3THMHU
peallbHbIMM  OOBEKTaMHM, B YAaCTHOCTHM C TOPHU30HTOM, HMEET OO0JbILIOEe
DKCIUTyaTallMOHHOE 3HayeHue. Hampumep, mox yrmom B 30° K TOpPU3OHTY
HAKJIOHEHBbI BCE ACKANATOPhl B HAUICHl CTpaHe, a Yroj MeXAy HOJICTPONUIBLHON
HOTOW JIBYCKAaTHOM KpBIIIM JOMa M TOPU30HTOM cocTaBiAT 45°-53°. Ortu
KOHCTPYKTHUBHBIE 0COOEHHOCTH 00BEKTOB 00ECIEYMBAIOT UX 0€30IMacHOe U yA00HOe
UCIIOJIb30BaHUE JIIOJIbMHU.

PABOTA 3.
IMocTpoeHne NpsiMOYroJIbHUKA € 32IaHHBIMH CTOPOHAMM

Ha HeJIMHOBAHHOM Oymare

Mecmo 6 uzyuenuu memoi: pazaen « MHOTOYTrOJIbHUKNY.

Llenv pabomwvi: (popmMupoBaHHE HABBIKOB IMOCTPOCHUS MPSMOYTOJIBHUKA
Ha HEJIMHOBaHHOW Oymare; (OpMUpPOBAaHHUE MCCIIEAOBATEIBCKUX YMEHUH U
JIOTUYECKOTO MBITIIICHUSI.

3aoauu:

1) popmupoBaTh yMEHHE MPOSBICHHS IOHATHS «IPAMOYTOJBHHK» Yepes
BBISIBJICHHE (POPMBI B KOHCTPYKIIUSX W3 TE€OMETPUUYECKUX (DUTYp U B PEATHHBIX

00BbEKTaX;
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2) opMHpPOBAaTh  yYMECHHE  BBISBICHUS  CYIMICCTBCHHBIX  IMPH3HAKOB
TCOMETPUYECKNX (UTYp TPH COCTABICHWHW CXEMBl OIPEACICHUS] TOHSATHUS
«MPSIMOYTOJIBHUKY;

3) chopmMHpoBaTE yMEHHE TOCTPOCHUS NPSIMOYTOJbHHKA C 3aJaHHBIMH
CTOPOHAMH, UCIOJIb3Ysl JIMHEHKY U OpUTaMU;

4) chopMHpOBaTh yMEHHE IOCTPOCHUS MPSIMOYIOJbHHKA C 3aJaHHBIMH
CTOPOHAaMHU Ha HETMHOBAHHOM Oymare;

5) coCTaBUTh TPEIANHMCAHUEC TOCTPOCHUS TPSMOYTOJIBHUKA C 3aJaHHBIMU

CTOpOHAMH Ha HEJIMHOBAHHOU 6YM21FC.

3aganmue 1.
PaccmoTpuTe pUCYHKHM W BBIJICIIUTE TE€OMETPUUECKHE (PUTYPHI, U3 KOTOPBIX

COCTOST OOBEKTHI.

3aganue 2.

1) Paccmotpute Qurypbl, u300pakEHHbIE HAa pPUCYHKE, W BBIIBUTE
CYILLECTBEHHbBIE U HECYILIECTBEHHbBIE CBOMCTBA (DUTYP.

2) Ha ocHOBaHHMH BBISBICHHOTO CYIIIECTBCHHOTO CBOWCTBA paclpeeiiUTe
(buUrypbl Ha TPYIIIHL.

3) Chopmynupyiite ONpENICIICHNE MOHATHUS «IPSIMOYTOJIBHUKY,
o0benuHAmoIIee GUTypsl B TPYIIIY, UCIIONb3Yys CBOMCTBO-TIPU3HAK.

4) CoctaBbTe CXEMY OIPEIEICHUS TIOHATHS «IIPSIMOYTOJBHUK.

3ananue 3.

[TocTpoiite mpsIMOYTONBHUK 33JaHHBIX Pa3MEPOB, UCIIOJIB3YSI OPUTAMHU.

1) [MocTpoiiTe MPSIMOYTOIBHHUK MPOU3BOJIBHOM (POPMBI, UCTIOIB3YsT OPUTAMHU.
2) BoisiBHTE, HCITOJIB3YSI OPUTaMH, KaKue 0COOEHHOCTH (GUTyphl HAI0 YYECTh

IIPU MOCTPOCHUH, YTOOBI MOCTPOUTH MPSIMOYTOIBHUK 3aJaHHBIX Pa3MEPOB.

3axanue 4.
CocraBbTe MpeINUCcCaHnue VIS MOCTPOCHUS NPSIMOYTOJIbHUKA

Ha HEJIMHOBAHHOW Oymare ¢ MOMOILBIO TPAHCIIOPTUPA/YTOJIbHUKA U TUHEHKH.
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1) IMocTpoiiTe MPAMOYTONBHHK C 3aJaHHBIMH pa3MepaMH Ha HEITHHOBAHHOMN
Oymare ¢ TOMOIIbIO TPAHCTIOPTUPA/YTONbHUKA U THHEHKH.

2) O0001IKTE BHIMOJIHEHHYIO IEITeIbHOCTb.

3) CocTaBpTe MpeANHMCaHue IS MOCTPOCHHS MPAMOYTOJIbHHKA 3aJaHHBIX

pa3MepoB.

Pexomenoayuu ona yyumena. J{ns opraHu3aliy JAESITEIBHOCTH y4YalllUXCS
IpU BBIMOJIHEHUH 3afaHusi 1 yduTedb COCTaBIIAET HAOOp OOBEKTOB, KOTOPHIE
coJiepKaT TMPSMOYTOJIbHUK KaK T€OMETPUYECKYI0 (GUTYpy WM UMEIT (Gopmy
NPSIMOYTOJIbHUKA, HAlpUMeEp pealbHble OOBEKThI: KHUTA, Yachl M aKBApUYyM
IpsIMOYTOJIbHOM (hOpMBI, OaCCEiTH, TOM — B CTUJIE Xail-TeK.

3amanue 2 HampaBieHO Ha (POpMUPOBAHHE YMEHHsS BBISBISATH HaJIMUUE
MPU3HAKOB (CBOMCTB), MPHUCYIIMX TMPSAMOYTOJbHUKY, VY pa3HbIX GuUryp.
dopMUpOBaHUE 3TOI0 YMEHUS IPOUCXOJUT B €EAUHCTBE C POPMUPOBAHUEM YMEHHUS
IPYNIIUPOBKU 00BEKTOB, CTPYKTYPUPOBaHUS HUHPOPMAIIMK Ha OCHOBAHUHW HATUYHS
WJIM OTCYTCTBUS KAKUX-JTMOO CYIIECTBEHHBIX TPU3HAKOB.

Habop 06beKToB gnsa popmynmnpoBaHua onpeaeneHus NOHATUA
«NPAMOYro/IbHUK»

4(X/e AT

B omHy w3 rpynn ydammecss OTHECIM BCE YETBIPEXYTOJBHUKH, KOTOPBIE

Ha CIEQYIOLIEM IIare rpyniupyroT €€ B IBE IPYIILL: PAMOYTOJIbHUKHA U APYTrUe
YeTBIPEXYTOJIbHUKU. Y YUTEIIb PEAiaraeT yyaluuMcs BIOpaTh CIOCO0 pe3ynbTaToB
IPYNIUPOBKH, YTO CHOCOOCTBYET (OPMHPOBAHUIO YMEHUS MPEICTaBICHUS

uHdopMaIuu pasHbIMU criocoOamu. Hampumep, ydammecss HE TOJIBKO 3aIvcaiu
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6YKBI>I 0, 3, Jl, KOTOPBIC COOTBCTCTBYIOT IIPAMOYIOJIbHHKAM, HO M COCTABWUJIH

CXEMY.

3

@B/e/
7
&

~J

: [« ]

Puc. 34

PC3y.]'II::TaTOM ACATCIIbHOCTH YUAIIUXCA B paMKaXx 3aldHUA 2 ABIAETCI CXEeMa

OIIPCACICHUA ITOHATHUA «IIPAMOYTOJIBHHUK.

IIpsiMOyroJbHUK
— BBIITYKJIBIM YETHIPEXYTOJIBHUK n a
(4 BepiuHbBL, 4 CTOPOHBI, 4 yTia) 5 - =©
— IPOTUBOIIOJIOKHBIE CTOPOHBI paBHbBDY U u i b
— BCE YIJIbI NIPSIMbIE A a D

Ob6osnauenue. ABCD

B pamkax 3amanuii 3 u 4 ydamuecsi CTpOSIT IPSIMOYTOJBHUK C TOMOIIBIO
opuramu, yrojbHUKAa W JIMHEHKA Ha HEIMHOBaHHOW Oymare. CHadana MOKHO
MPEIOKUTH TOCTPOUTH MTPSMOYTOJILHUK MPOU3BOJILHBIX Pa3MEPOB, a MOTOM 337aTh
BOIPOC: «A Kak OCTPOUTH MPSAMOYTOJIbHUK 3aJJaHHBIX pa3MepoB?» 3aTeM yUuTelb

OpraHU30BBIBAET IPYMIOBYIO PAOOTY MO pa3pelICHUIO ATOW CUTYaIlUH.

233



Ilocne 3TOro y4urenb OPraHU30BBIBACT IIOCTPOCHHUE IIPSAMOYTOJIbHUKA
3aIaHHBIX Pa3MEPOB IO JBYM CMEXHBIM CTOPOHAM. Tak Kak y IATUKIACCHUKOB €I
He c(OPMHUPOBAHBI B IOJHON MEpEe YMEHHUS CaMOCTOSITENBHOIO PEIICHUs 3a/1ad
Ha [IOCTPOCHUE, TO YYUTEIb PYKOBOAUT JAEATEIBHOCTBIO YYallMXCsA Ha KaXKIOM
JTare  peumieHus — 3a4a4M, 3aJaBas  HABOMIIME  BONPOCHI,  OKa3bIBas
KOHCYJIbTAllUOHHYIO TIOMOIlb, Ipejiaras oOpa3lbl BBIIOJHEHUS JEWCTBUH,

npeanucanus u T. 1. [IpuBenem npumep.
IIpumep.
Hanst otpesku MN u PK. TToctpouts npsmoyroiasauk ABCD, nyminbl cTOpoH

Kotoporo paBHbl orpe3skam MN u PK.

B a C
b b
= D
A a
Puc. 35

Paccyocoenus yuawuxcs.

Ha smane ananuza 3a0auu ydammecs U300paxaroT 3CKU3 MPSMOYTOJIbHUKA
OT PYKM WM BBIJIEISAIOT LBETOM CTOPOHBI, KOTOpbIE M3BECTHBI. Ha sTOom sTtame
y4aluecss CYMTAIOT NPSAMOYTOJIbHUK IOCTPOCHHBIM WM MINYT IYTh IIOCTPOCHUS.
VYyanmecs BCIOMUHAIOT, 4YTO YMEIOT CTPOUTH NMPSMOM yToJ1, paBHbIN 90°, 1, Tak Kak
BCE YTJIbl IPSIMOYTOJIBHUKA MPSAMBIE, IPEIArat0T CHayasa MOCTPOUTH ITPSMOU YT OJI,
BEpILIMHA KOTOPOro OyJeT BepIIMHON A MpsSMOYToJIbHUKA; 3aTEM Ha CTOPOHAX yria
HalTH pacCIoJIOKEHUE JIBYX TOYEK, KOTOpbIe OYIyT ABYMSI IPYTMMH BEpIIMHAMU
Bu D npsmoyronpHuka. Takum oOpa3zom OyneT HaWIEHO DPACIONOKEHHE Tpex
BepiinH. [locne 3Toro ocraercss HaWTH TOJIBKO pacmojiokeHue BepunHbl C
NpPSAMOYTOJIbHUKA, 4YTO  MOXHO  CHAENaTb  TaKXKE C  HUCIOJIb30BaHUEM
TPAHCTIOPTUPA/YyrOJbHUKA, @ MOXHO YCIOXHUTh 3aJady M MPEAJIOKUTH
UCIIOJIb30BaTh ISl MOMCKa MoJioKeHHus] BepiinHbl C 1upkyib. [lonesHo y4yuTh
y4aIuXxcs UCIOIb30BaTh HUPKYJIb Uil U3MEPEHUS U IIOCTPOCHUS PABHBIX OTPE3KOB.

234



Ha »smane nocmpoenuss ucKOMOW  GUTypbl  IMIKOJBHUKH  CTPOSIT
NPSIMOYTOJIbHUK IO 33JJaHHBIM JIBYM CMEXHBIM CTOpPOHAaM B COOTBETCTBUU
C HaWJIEHHBIM ITyTeM (X0JI0M, MOCIEA0BATEILHOCTHIO ICUCTBUIM ) TOCTPOCHHUS.

3aTeM yuwaniuecss 000OIIAIOT BBIMOJHEHHYIO JEATEIBHOCTh U COCTAaBIISIOT

NpcAINnCanrc IMOCTPOCHUA MPAMOYTOJIbHUKA C 3aIdaHHBIMU CTOPOHAMM.

IIpeanucanue 1Jisi IOCTPOEHUS MPAMOYTOJbHUKA MO CMEKHBIM CTOPOHAM
C HCMOJIb30BAHNEM TPAHCIIOPTHPA/YTOJbHUKA U JIMHEHKH
1) [MoctpouTs yrou, rpamycHas Mepa koroporo pasHa 90°.

2) Ha cropoHax yria oT BEpIIHHBI yTJIa OTJIOKHUTh C TIOMOIIBIO TMHEWKH OTPE3KH,

JJIMHBI KOTOPBIX PAaBHLI JJIMHAM JIBYX 3d/IaHHBIX OTPC3KOB.

3) [oBTopuTh . 1-2 a8 ABYX HaMICHHBIX BEPIIMH MPSAMOYrojibHUKa. Todka
MEPECEUYCHHs] CTOPOH [JBYX TMpSAMBIX YIJIOB — YETBEPTAas BepIIMHA

IIPpAMOYTOJIbHHKA.

HOHy‘-IHJ'II/I HWCKOMBIMN IIPAMOYTOJIBHHUK I10 IBYM 3aJdHHBIM CTOPOHAM.

IIpeanucanue 1Ji MOCTPOEHUS NMPSIMOYT0JbHUKA 110 CMEKHBIM CTOPOHAM
€ HCIOJIb30BAHMEM LHHMPKYJISA U JTUHEHKH

1) I[ToctpouTh yroi, rpaaycHas Mepa koroporo pasHa 90°,

2) Ha cropoHax yria oT BEpIIMHBI yTiia OTJIOXKHUTH C MOMOIIBIO ITUPKYJIST OTPE3KH,

AJIMHBI KOTOPBIX PaBHBI JJIMHAM JIBYX 3aJJdHHBIX OTPC3KOB.

3) [TocTpouTh AYTYy OKPYKHOCTH C IIEHTPOM B TOYKE, KOTOpas JIC)KHUT HA OJTHOU
CTOPOHE yIJIa, U PAaAUyCOM, PaBHBIM OTPE3KYy, OTIIO)KEHHOMY Ha JPYyrou

CTOPOHE yIJIA.
4) IToBTOPHUTH M. 3 JIJIsI TOYKH, KOTOPAst JICKUT Ha IPYroi CTOPOHE yrJa.
5) OTMETUTh TOUYKY MEPECEUCHHUS YT OKPYKHOCTEH, IIOCTPOCHHBIX B MIL. 3 U 4.

6) CoeqMHUTh TOYKH, JISXKAIUE HA CTOPOHAX YIJIA, C TOYKOW MEPECEYCHUsS YT

OKPY’KHOCTEM.

HOJ’Iy‘-II/IJII/I WCKOMBIMN IMPpsAMOYTOJIBHUK 110 ABYM 3a/ITaHHBIM CTOPOHAM.
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[lenecooOpa3Ho mocie MNpoBeleHUs JTa0OpaTOPHON paldOThl MPEHSIOKUTD
yYalMMcsi B KadecTBe JOMAIHEW CaMOCTOSITEIbHOM paldoThl TMOCTPOUTH
NPSIMOYTOJIbHUK, 3aj[aB JJIMHBI JIByX OTPE3KOB, OPUEHTUPYACH HA IMOJTYYEHHBIC
MpeANUCaHMUS.

PABOTA 4.

Pa3BepTka kyda

Mecmo 6 uzyuenuu memol: pazaen «Tena u purypsl B mpocTpaHCTBEY.

Llenv pabomoelr: popMHUpOBAHUE MPENCTABICHUN O KyOe, €ro moBEPXHOCTH,
CBOMCTBax Ky0a; (opMUpOBaHKHE BOOOPaKEHUSI U MPOCTPAHCTBEHHOTO MBIILICHHS
MIPU IOCTPOCHUH MOJIeNIU Ky0a ¢ MOMOIIBIO Pa3BEPTKHU.

3aoauu:

1) pa3BuBaTh BOCHPHITHE IOHATHH, CBS3aHHBIX C TeJaMH W (Qurypamu
B MIPOCTPAHCTBE;

2) pa3BUBaTh IPOCTPAHCTBEHHOEC BOOOPAKECHUE IIPH KOHCTPYHPOBAHHH
pa3BEpPTOK Ky0a;

3) CKOHCTPYHpPOBaTh pa3BepTKy KyOa U coOpaTh U3 Hee MOoJIeb Ky0a.

3aganmue 1.

[Tourpaem B KyOUKH.

3ananue 2.

Uro Takoe pa3BépTka?

3aganue 3.

CxonbKO pa3BEPTOK y KyOa?

1) [MpoBeaute 3xciepuMeHT «Pa3BEpTkU KyOay.

2) OtBeThTe Ha Bompoc: «CKOJIBKO pa3BEPTOK y Kyda?»
3) Haiigute nndopmarnio o pa3BépTkax Kyoa.

4) O6001IUTE PE3yIBTATHI IKCIICPUMEHTA.
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3ananmue 4.

Mopensb kyo0a.

1) BriOepute Buj pa3BEPTKU KyOa M HAYEPTHUTE €€.

2) IIpoBepbTe MPaBUIHLHOCTD IMMOCTPOCHHS Pa3BEPTKH KyOa, CKOHCTPYHPOBAB

MOJIeNb KyOa.

Pexomenoayuu ons yuumens. B pamkax 3amanuidi 1 v 2 yuurtenb JOKEH
MOTHUBUPOBATh MATUKIACCHUKOB K BBIMIOJHEHHUIO MPaKTHUYECKO paboThl. Tak kak
IIKOJIFHUKAaM YK€ 3HAKOMO TMOHSATHE Ky0a M3 JIeTCTBA, HAYAJIbHOM IIKOJBI, TO
co3/1aTh MPOOJIEMHYIO CUTYyallMI0 MOKHO, HalpuMep, 4Yepe3 Urpy B KyOHKH,
IPEJIOKUB IIKOJIBHUKAM PEIINTh 3a7a4uH, 32 OCHOBY KOTOPBIX B3AThI M3BECTHBIC
3aJ]a4M-TOJIOBOJIOMKH IO IMaykKa U MyXy M Ipo paspe3anue kyba. Ha stom srane
NPAKTHUECKONH paboThl MOXHO MPOJEMOHCTPHPOBATh BHUAEO «Pa3BepTkay,
NpECTaBICHHOE Ha caiiTe «MareMaTH4ecKue 3TIOAbD, U3 KOTOPOTO IIKOJIHHUKU
Y3HAIOT, YTO TaKO€ pa3BepTKa MHOTOIPAaHHUKA, KaK 3a7aTh YCJIOBUS CKIECHKH U
MO>KHO JIM M3 JTATHHCKOTO KPecTa, KOTOPBIA SBISETCS pa3BEPTKON KyOa, MOIyIUTh
Apyryto Qurypy.

3amanve 3 HaMpaBJICHO HA MOMCK MH(POpPMAIMU O YHCIE Pa3BepTOK Kyoa.
VYuutens opraHu3yer HUCCIEIOBATENIbCKYI0 JEATENbHOCTh YUYEHUKOB, TOCTaBUB
nepes HUMU y4eOHO-TI03HaBaTEeNbHYIO 33/1a4y: BBISCHUTD, MOXHO JIA pa3pe3ath Ky0
no pebpaMm Tak, YTOOBI pa3BEpPTKaMU TMOKPHITh (3aMOJHHUTH) TUIOCKOCTh
0e3 MpOMmyCKOB. Y4yamuecs BBIJBUTAIOT THUIOTE3Bl O BO3MOKHOCTH IOJIHOTO
3allOJIHEHUSI TJIOCKOCTH M O KOJHMYECTBE pa3BEpTOK KyOa. 3aTeM BBIIOJHSIOT
OKCIIEPUMEHT: TPEACTABIIAIOT, KAK MOXKHO pa3pe3aTrh Kyd 1o pedpam, MBICICHHO
3aIOJIHAIOT MJIOCKOCTh pa3BepTKaMM; M300pa)kaloT 3aloJHEHHE Ha JIncTe Oymard,
pHUCys pa3IMyHble BapUaHTHI; pabOTalOT ¢ OyMaKHBIMU KyOMKaMu, pa3pe3as ux u
3aMoJHAS TUIOCKOCTh. [Ipu 0000IIeHNnH pe3ynbTaToB SKCHEPUMEHTa YUHUTEhb

neMoHcTpupyet Buneo «Kyoucrckuit mapker» (caiit «MaremaTndeckue STIObD»),

B KOTOPOM TIPEJICTABICHBI BCE OJMHHAAINATH CIIOCOOOB PEOEPHOTrO pazpe3aHus
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Ky0a, 4TO MOJTBEPAUT WM OMPOBEPIHET THUIIOTE3Yy YYaIIUXCS O KOJUYECTBE
pa3BepTOK KyOa.

3ananue 4 HanpaBlieHO Ha KOHCTPYUPOBAaHUE MOJIETH KyOa M3 pa3BEpPTKH.
Yd4eHuKH, y3HaB, YTO CYIIECTBYET OJMHHAIIATH CIOCOOOB peOepHOTO pa3pe3aHus
Ky0a, M3rOTaBIIUBAIOT PA3BEPTKY, a 3aTEM KOHCTPYUPYIOT MOJIETh Ky0a.

Baxno mpu sTomM oOpamiate BHUMaHHE Yy4alluXcsi Ha caM  IPOILECC
CBOpAuYMBaHMs, HA TO, KAKUE TPAaHU OKA3aJIMCh MPOTHUBOMOJIOKHBIMU, & KaKue —
COCEIHUMH, KaKU€ OTPE3KH U TOYKH COBMECTHIIUCH. [1071€3H0 CHAOAUTh yyalmxcs
U TeMU Urypamu, KOTOpble He MOTyT ObITh pa3BepTKaMH, AaTb UM BO3MOXKHOCTb
NONBITaTbCS OOHAPYKUTh 3TO MPAKTUYECKUM IMYTEM U CAMOCTOSITENBHO HAWTU
npuuuHy. IlproOperss Takol 3HAYUTENBHBIA OIBIT CBOPAYMBAHUS Pa3BEPTOK,
JanbHEHIINE YIPAKHEHHS yYallluecs CMOTYT YK€ BBINOJHATH MBICIEHHO JHOO
BCIIOMUHAs, KaK OHM CBOPAYMBAJIA JAHHYIO pPa3BEpTKy, €CIU OHAa HM YXkKe
BCTpeyanach, JMO0 MO aHAJIOTMH C 3TUM, €CJIM BCTPEYAIOTCS C HEW BIIEPBBIE.
B moboMm cnydyae B JadbHEWIIEM YUMTENb JOJDKEH IMOACTPaxOBbIBaTh TEX
yYalMXCs, KOTOPBIM IOKa 3TO CHAENaTh TPYIHO, NaTh MM PAa3BEPTKY B PYKH,
BEPHYTHCS K MPAKTHUECKOMY CHOCO0Y pelleHHs MpeasiokeHHon 3anayun. [lepexon
OT IPAKTUYECKOTO PEIIEHNUS K MBICJIIEHHOMY JTOJKEH OCYLIECTBIISATHCS IIOCTEIICHHO,

C YYCTOM MHAWBHUAYAJIBHOTO PA3BUTHUA yHaIIUXCA.
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IToaBenem urorn

1. OCHOBHOM 1IENbI0 M3Y4YEHUSI TEOMETPUM Ha JIOCUCTEMATHYECKOM 3Tare
SBJISIETCS CO3JIaHKE IIUPOKOTO Kpyra MpeACTaBIeHUM 0 TEOMETPUUECKUX 00BEKTaX,
WX CBOMCTBAaX M OCHOBHBIX (paKTaX T'€OMETPUM, PA3BUTHE IMPOCTPAHCTBEHHOTO
BOOOpAXKEHUSI, TEOMETPUUYECKOM 30pKOCTM W  HABBIKOB  MOJEIMPOBAHUS
T€OMETPUIECKUX OOBEKTOB.

B 5-6-x wimaccax ydJamuiicsi AOHKEH HAKOMUTh 3HAYMTEIBHBIN 3armac
IrCOMETPUYECKUX 3HAHUU B BUJE (PAKTOB, MOHATHH, CBOMCTB, CIIOCOOOB JICUCTBUI
C TEOMETPUUECKUMH 00BEKTaMH, KOTOpbIe B 7—9-X Kiaccax OH OyJeT IPUBOIUTH
B CUCTEMY, BBICTPANBATh B TEOPHIO, OCHOBAHHYIO HA aKCMOMAaTUYECKOM METOJIe U
JNeNyKIuu. Peann3oBaTh 3Ty I11€JIb BO3MOXKHO B XOJ€ M3YYEHUS HATJISIHOU
F€OMETPHH.

2. OTO0p comepkaHus U METOJUKA €T0 M3yUYCHUS JOJKHBI OBITh aJICKBaTHBI
BO3PACTHBIM IICUXOJOTHUECKUM OCOOCHHOCTSAM ydamuxcs 5—6-X kiaccoB. Henb3s
3a0bIBaTh U O HEMPEPHIBHOCTU T€OMETPUUECKOTO 00pa3oBaHusl, 0 FEOMETPUUYECKON
1enecoodpa3sHocTu 1 3HaUMMOCTH. CojiepKaHue pacipeeseTcs 1Mo IBYM JTUHUSIM:
reoMeTpudeckue (GUrypsl U MX CBOWCTBA; M3MEPCHHE I€OMETPUUYCCKUX BEIWYHH.
Jlorukol M3NOKEHUs COAECPKAHUS SIBJISACTCS COUETAaHHE WHAYKTUBHOTO IMOJXO0JA,
OCHOBAaHHOT'O Ha MPUOOPETEHHOM OIBITE, M DJIEMEHTOB ACAYKIIMHU. B OCHOBe
W3YUYEHHUS] COJIEPNKAHUS JICKUT HAIJISAHO-IMIUPUYECKUM MeTon mo3HaHus. OH
BKJIIOYaeT B ce0s BHU3yalbHOE M TMPAKTHYCCKOE H3YYECHHE T'C€OMETPHUUYCCKHUX
00BEKTOB, MPEJICTABICHHBIX B IIPEAMETHOM M I'paduueCKOM BHJIE, a TAK)KE B BUJIC
MBICJIEHHBIX 00pa30B. [ JTaBHBIM K€ KPUTEPUEM YCBOCHHS COJECPKAHUS SIBIISICTCS

YMEHHE — YMEHHUE TOCTPOUTH QUTyYpY, ONKCATh €€ CBOMCTBA U T. II.
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HPUJIOKEHUSA

Ilpunoscenue 1. llpumepsnl 32124, HCHOJIb3YeMbIX MPU U3YYEHUH TeMbI
«HaTtypaJibHble YHCJI2) /1JI51 OPTaHU3ALNH Npouecca popMupoBaHUsA

(GyHKIHOHAJIBLHOI MaTeMaTHYeCKOl IPAMOTHOCTH

IMpumep 1.

Kpocceopo no mamemamucke. 5-it knacc. «/[enenue namypanvhplx yucen»

e

I-l

1o copuzonmanu:

2.777 : 111 =...72

4. Yucno, Ha KOTOPOE ACTUTH HEIb3.

7. Kakoe uucno siBisieTcsi B BbIpaxkeHuu aeaumoe 12 : 4 = 37
8. Uucino, Ha KOTOPOE JEIIST.

9. Yncmo, KOTOPOE WHOT/IA TIOJTY9aeTCsl TIPU JCTICHHH.

10. Yucno, KoTopoe IeIsT.

11.3:3=...2

12. JlelicTBre, 00paTHOE YMHOXKEHHUIO.

Ilo eepmukanu:

1. Kakoe yucio ABiseTcs B BRIPAXXEHUU YaCTHBIM 63 : 7 = 9?
3. Kakoe uncno siBisieTcst B BeipakeHuu nenutenem 24 . 8 = 3?
5. MHoOro3HauHbIe Yyuciia y1o0Hee JeUTh B ... .

6. PesynbTaT nenenus.
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Ilpocmoe uucno

Ipumep 2.

/B

(&

enukuil pycckuii matrematuk Iladuyruit JIbBoBHu UeObimeEB qokaszan, 4t
MEK]y JTI0OBIM HAaTYpaJbHBIM YKCIOM N (KpoMe 1) U yIBOGHHBIM — 211 BCETa
HaxOJMUTCs, IO MEHbIIIEH Mepe, 0IHO MpocToe uncio. Hanpumep, mexay 2 u 4
HaxoAuTCcs pocToe uucio 3. [IpoBepsTe 3TO CBOMCTBO AJIsl BCEX HATYpPabHBIX
yucen ot 3 1o 20.

~

(0}

/

Pemenue 3amaun ynoOHO oOpMHUTH B BHJI€ TAOJIHIIBI, B KOTOPOil B MEpBOU

cTpoke OyayT uncia ot 3 no 20, BO BTOpOM — YJBOEHHOE YHCIIO, a B TPETheH —

IIpOCTOC HYHCJI0, HaAXOAAIICCCIA

MEXIy HHMH, KOTOPOE YyYaIIHECS TPUBOIST

CaMOCTOSITEIILHO. MOKHO NPpCIOKUTb YUAIIUMCA BBIIIHNCATh BCC IIPOCTHIC YHCIIa,

KOTOPBIE HAXOATCS MEXAY YyuciIoM n (kpome 1) u 2n.

n 2|13(4(5|6|7|8|9|10|11|12(13|14|15|16|17|18| 19| 20
2n 416|8[10|12|14|16|18| 20|22 |24 |26|28|30|32|34|36| 38|40
[Ipocteie uncna, | 3
PAacIOIOKEHHBIE 5|5
HATYDAJIBHBIM 117 (1111|1111
13113 |13 | 13| 13| 13
YHCJIOM U
17 |17 | 17 | 17 | 17 | 17 | 17 | 17
YIBOEHHBIM
19|119(19(19|19|19|19| 19| 19
23|123|23(23|23|23|23|23|23
2912912929 | 29 | 29
31131313131
37| 37
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IIpumep 3.

Meoeeow koana

Manenpknii Koana CheaeT JUCThS C OJHOIO 3BKaJUOTOBOro aepena 3a 10
4acoB, a Kbl U3 €ro poJaUTENeH eCT BABOE ObIcTpee. 3a CKOJILKO BPEMEHU
3TO CEMENCTBO 0OBECT BCE JIUCThS C OJHOTO PBKAIUITOBOIO JiepeBa’?

3anuim PEIICHUC 110 I[GﬁCTBPISIM C ITIOSICHCHHUSIMU U OTBET.

Cxema noucka peuernus 3a0ayu

MaineHsKHit Mama ITana
MCIOBCKOHOK KoaJia MAaJIECHBKOTI'O MEABEXKOHKA MaJICHBKOT'O MCABCXKOHKA

Paccyscoenus yuawuxcs

Tak kaK KaKIbIi U3 pOAUTEIICH MaJICHHKOT0 MEIBS)KOHKA KoaJa 3a 1 9ac ecT
BJIBOE OBICTpee, TO BMeCTe 3a | 4Yac OHM CBhEASAT B 5 pa3 OoJIbIIEC JINCTHEB
3BKAJMNTOBOIO JiepeBa. Ciie10BaTeIbHO, BMECTE UM TTOHAO0UTCS B 5 pa3 MEHBIIIC
BpeMeHH, T. €. 10 : 5=2 ().

Omeem: 3a 2 yaca.
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Ipumep 4.
Mukpoo6

B 6Ganky moman 1 mukpo6, u vepe3 20 mMuHyT OaHka Obula HamoOJHEHA
MUKpOOaMu, MpUUEM H3BECTHO, YTO KOJUYECTBO MHUKPOOOB E€KEMUHYTHO
yABauMBaJIOCh. 3a CKOJbKO MHUHYT OaHka Oblla HamoJHEHAa MHUKpPOOaMH
HaITOJIOBUHY? 3alMIlN CBOU PACCYKIEHUS U OTBET.

Cxema noucka peulernu 3a0ayu

SATEH Yepea
i !
Ha EIH Hepes Uepes M ‘ep&z 8 s
MOMEHT EDEMEHH [ | MEEYTY || 2 MEHYTEH (... == - MHEYT i
1 MuEpOD 2 mukpoba 4 MuEpOOa Hﬁﬁz;l:l;lm el
MHEPOOOE
L

F- ..-..l_'ﬁ

Paccyscoenus yuawuxcs

1) Tak kak Kaxayl0 MHUHYTY KOJIHMYECTBO MHKPOOOB Yy/IBaMBAETCs, TO U
B TE€UCHHE MOCIIEHE MUHYTHI KOJIMYECTBO YBEINIMIOCH BABOE.

2) Tak kak yepe3 20 MUHYT OaHKa MOJHOCTHIO ObLJIa HATIOJIHEHa MUKpOOamu,
TO B TeueHue 20-i1 MUHYTHI X KOJIMYECTBO CTaJO B JiBa pa3a Oosblie (0aHka cTana
MOJTHOCTHIO HAIOJIHEHA), CIIEI0BATENIbHO, 3a TIepBbie 19 MUHYT OaHKa HAIOJTHUIACH
HaIOJIOBHUHY.

Omeem: yepe3 19 MuHYT.
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IIpumep S.

Mempononumen

MOCKOBCKHI METPOIIOIUTEH OTKPBIT C IIECTH yTpa 10 Yacy HouH. B HacTosee
BpeMsi caMasi MEJIJICHHAsi CKOPOCTh JBMKEHMSI IcKanaropa — /5 cm/c. CKOJIBKO
KWJIOMETPOB B JIEHb IPOOETaeT Kax/as CTyNeHbKa dcKajaTopa?

Paccycoenus yuawuxcs

1) Tak kak 3cKajgaTOp JABMXKETCS C IIECTH yTpa 0 4acy HOUH, TO BPEMs €ro
nBroxeHud 19 gacos = 193600 = 68400 c.
2) 756840000 = 5130000 (cm) = 51300 (M) =51 kM 300 Mm.

[TpenytokuTh yJammMcsl BBITIOTHUTh OKPYTJICHHE W HAWTH TPHOIMKCHHOE
YHUCJIO KUJIOMETPOB (TpUMEPHO 51 Km).

Omeem: 51 xkm.
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IIpumep 6.

Bpeouwie eviopocoi

@K JIETKOBOTO aBTOMOOMJISI BMEIIAET OKOJIO 56 1 OeH3WHA, WK TTOUTH 42 h
no macce. [lng ero ucmnonp3oBaHus MoTpeOyeTcst MO Macce MouTu B 4 pasza
00JIbIIIE KUCIOpOAa.

[Tpu skcmmyatanuu aBToMoOmiIs pacxos TormauBa — 10 1 Ha 100 kM.

ABTOJIFOOUTEIH PEITUII TIepe] MyTEIIECTBUEM Ha paccTossHuE 1680 KM K MOPIO
CpPaBHUTh TMOTPEOJICHUE KHUCIOpOAa M BBIOPOCHI AMOKCHIA YTriepoja
3a MOe3/Ky, eciu pacxoy 6enzuna 10 1 Ha 100 kM u npu notpedaeHuun 14 i1
OeH3MHa BBHIOPOC JAUOKCHA YIJIEpOAa COCTaBIAECT 9 Kr, U PEIIUTh, KAaKUM
TPAHCIIOPTOM OH TMOeAEeT B myreuiecTBue. IloMoruTe myTemeCTBEHHUKY

QIHOJ’IHI/ITB paC‘{éTBI. /

Pewenue.

1) 42+4 = 168 kr kucjaopoja chemacT 1 0ak OeH3MHA

2) 100 kM — 101, 0 10 KM — 1 11

3) 1680:10 = 168 11 HaO B OJIHY CTOPOHY

4) 168:56 = 3 Gaka OCH3MHA B OJIHY CTOPOHY

5) 32 = 6 GakoB OeH3MHA 32 BCIO MOE3KY (Ty1a U 00OPaTHO)

6) 168+6 = 1008 Kr KKCIIOpO/ia ChECT aBTOMOOMJIB 3a BCIO MOE3/KY

7) 1008:14 = 72 — B 72 pa3 Ooblie MOHAT00UTCS OCH3MHA

8) 9¢72= 648 Kr — TUOKCH A yIIIepoa.

CrnenosarenbHo, 1008 kr xuciopojia chbeCT aBTOMOOWIIb 32 BCIO TOE3/KY,
BBIOPOCHI JUOKCHJIA YIJIEpOJia COCTABIT 648 Kr.

Kpome nuokcuma yriepoma aBTOMOOWIIb BBIOPACHIBAET B BO3IYX OKCHIBI

a30Ta, yrieBOIOPOIBI U JIp.
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IIpumep 7.

My3bikanvHwlii pedyc

ExeroqHo B MEXIyHapOIHBIA JIEHb 4YHWCIA 7T B IIKOJE MPOXOAUT
MaTeMaTUYECKHUI MTpa3aHuK. B 3ToM roay pedsraM mpeaioxKuiIn pa3raaarh
MY3bIKaJTBHBIN pedyc.

Pemmute pedyc, 3aMeHMB HOTHI HH(PpaMu TakK, YTOOBI BCE YKa3aHHbBIC
apumeTnyecKkue ACUCTBUA MO TOPU3OHTAIN U BEPTUKAIN BBHINOIHSIUCE,
a TMOJTy4YCHHbIE Pe3yIbTaThl ObLIA BEPHBIMHU.

e . _=_#.§Lﬁ:‘

Q DQ
l oo
|
P
|
tﬁ;‘x

.

- || —_—
-+

=

Pexomenoayuu u noockasku 6 ciyuae 3ampyouHenuil

1) Kaxxi0if HOTE COOTBETCTBYET Ompe/esieHHas mudpa — oHa ¥ Ta XKe IS
OJIHOM M TOM € HOThI B JIOOO OKTaBe W B JIFOOOM KIIIOUYE — CKPUIIUYHOM WITU

0acoBOM.

2) YuursiBarotcst 6emoiu (D), muess (#) u 0ekapsi (1), Tak Kak OCHOBHBIX HOT
B OKTaBE CEMb, a IU(PP JTECATH.

3) MoxHo nepeBecTr pedyc B Oosiee y1o0HY0 (IPUBBIYHYIO) IS YYAIIAXCSI

dbopmy — OyKBEeHHOE 0003HAUYCHHE.

Pewenue.

AB B - BT O=11P5B A 5 28 - 2 03 =325
. + _ + _
E B - K = 3 b 1 2 6 = 7 2
U U+ BT K = B A ] 4 4 + 2 0 9 = 2 5 3

Ecth u APYIruc¢ BapUAHTBI, IMO3TOMY MOJKHO IIPCIOKHNUTL ydallIUMCs HX

HAWUTH.
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IIpumep 8.

Ocmpoeé Bpanzens

B Ceeprom JlenoBurom okeane mexay Boctouno-CuOupckum Mopem u
YyKOTCKMM MOpPEM PACIIOIOKEH POCCUMCKUN OCTPOB BpaHresns, KOTOpbIi
Ha3BaH B Y€CTh POCCUICKOTO MOPENJIABATENS U TOCYIAPCTBEHHOTO AESITENS
XIX Beka ®epnunanpa IlerpoBuua Bpanrens. OCTpoB HaxoAWTCS
Ha rpanuue 3amnajaHoro u Bocrounoro nomymapuii u pasaensercsa 180-m
MEpUIMAaHOM Ha JBE IMOYTHM paBHble 4acTh. OTAENEH OT MaTepuka
(ceBepHoe mobepexxkbe UykoTku) mposiMBoM JIoHTa, MIMPUHOW B CamMoO
y3koi 4vactu okoso 140 km. [lmomane ocTpoBa  COCTaBIISIET
MPUOIU3UTEIIBHO CEMb C MTOJIOBUHOM THICAY KBaJPATHBIX KUJIOMETPOB.

O cylecTBOBaHMM 3TOTO OCTPOBA PYCCKUM MEPBONPOXOJUAM ObLIO
M3BECTHO enlé ¢ cepeannbl X VII Beka 1o pacckazaM KOPEHHOTO HACEIICHUS
YyKOoTKH M amsACKMHCKUX 3CcKknMocoB. He mo3zxe 1707 roma pycckui
nepBornpoxoaen Mean JIbBOB BIlepBbIE HAHEC OCTPOB HA KapTy. OCEHBIO
1911 roma poccuiickas ruaporpaguueckas OSKCHEAUIUsS Ha CyJIHE
«Baiirau» BbICaguiack Ha OCTpoBEe BpaHrens u mNogHsila Ha HEM
poccuiickuii ¢uar. B 1926 rogy Obula ocHOBaHa TMOJISIpHAS CTaHIIMS,
KOTOPOM PyKOBOJWII ucciienoBarens [, . Yirakos.

Bonpoc 1. CkoNbKO J€T NMpOLUIO ¢ MOMEHTa, = O
KOTJla HAHECIM OCTPOB BpaHrens Ha KapTy, | v, . o &

O MOMEHTa BOJAPYKEHUs PpOCCHHCKOro duiara e

Ha OCTpOBE? & 02 NI
Bonpoc 2. B xakoM Beke Ha 0CcTpoBe ObLTa OCHOBAHA MOJIAPHAsI CTAHIIUSA ?

a) XVII  6) XIX B) XX 1) XXI
Bonpoc 3. Yto menblie: mnomanb ropoga Mockssl B npenenax MKA/I wiu

IJI0IIa/Ib OCTpOBa BpaHresnst 1 Ha CKOJIBKO?

Bonpoc 4. Yxaxute, B Hauaje Kakoro Beka OCTpoB BpaHresns OKOHYaTEIbHO

cTaJl mpuHajyiexaTh Poccun u nouemy?
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Ilpunoscenue 2. Ilpumepbl TeM U MATEPUAJIOB IJIsi KOHCTPYUPOBaHUSA Keiica

IIpumep 1.

Mocmut

MocT — [OpOXHOE€ COOpYKEHHE, BO3BEACHHOE HaJ KAaKUM-JTHMOO
MPENSATCTBUEM, HAalpUMEp, 4Yepe3 BOJOEM, oBpar. MocT, BO3BEIEHHBIN
4yepe3 JOpOry WM KEJIE3HOJOPOXKHBIE IyTH, Ha3bIBAIOT IyTEIPOBOJIOM,
yepe3 OBpar WIM YIIEIbe — BUAAYKOM. MoCT SBISETCS OIHUM
U3 JPEBHENIINX UHKEHEPHBIX N300pETEHNUI YEJI0OBEUYECTBA.

PeanbHo M cocunTaTh BCE MOCTHI, PaclofiokeHHbIe B caMoM [letepOypre
U €ro npuropojiax? 1o 0YeHb CIOKHO.

OOmass NOpOTSHKEHHOCTh BCEX BOJOTOKOB Ha Tepputopun CaHKT-
[TerepOypra gocturaer 282 KM, a UX BOJIHAsI MOBEPXHOCTh COCTAaBIISICT
0K0JI0 7% BCel miomaau ropoja. B ropoae u ero npuropoaax MHOTO peK
U KAaHAJIOB, TOJBKO B 4epre ropoma 94 pek, pykaBOB, NPOTOKOB H
20 MCKYCCTBEHHBIX KaHAJOB OOIIEH MPOTKEHHOCTHIO CBbIIIE 160 KM.

Yepes kaxaplid, 1axe O4eHb HEOONBIION, pyyell MEPEKMHYTO MHOXKECTBO
MoctoB. K npumepy, B [letepOypre u mpuropojiax HaCUUTHIBAETCS OKOJIO
800 MoctoB, 6oiee 300 mM3 HUX PaACIOJIOKEHBI HAa TEPPUTOPUHM TOpOJa.
Tpunuate MmoctoB IlerepOypra oXpaHstOTCs TOCYAAPCTBOM, IPEICTABIISIOT
HUCTOPUYECKYIO [IEHHOCTb.

JBopuosiii MocT B Cankt-IletepOypre, 1916 r.

23 nexabps 2016 r. camomy nomynsgpHoMy Mocty [lerepOypra ucnonumiocs 100 mer.
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Ipumep 2.
Mempo

Korga mpoexkTupoBaiu 3sckanarop,
Jaxe moa0op MaTepuasnoB Uil POJUKOB
ObLT OYEHb BAXXKHOM WU TPYJIHOM 3ajayeil.
MOCKOBCKHII ~ METPOIOJMTEH  OTKPBIT
MPUMEPHO C WIECTH yTpa JI0 4Yacy HOYH,

T. €. bosipie 19 yacoB — OoJiblie 68 ThICAY

ceKyHZl B JieHb. CaMasi MeJJIeHHas CKOpPOCTb JKCILTyaTallud 3CKajaTopa ceiuac
0,75 m/c, 3HAYWT, CTyNeHbKAa MpoOeraeT KaKIbli JeHb Oonbine 50 KUIOMETpOB.
N Tak 06e3 ycramu, JOeHb 3a JHEM, B roa Oosee 18 ThicAY KUIOMETPOB!
[IpencraBnsieTe, KakOB JAOJKEH OBITh MaTepuall, YTOObI POJUKU O€3 PErysipHBIX
PEMOHTOB M 3aMEH MOIJIM BBIIEPKUBATH TOCTOSHHO EAYIIMX HA CTYyMEHbKax
naccakupoB. M 3TO TOJNIBKO OAHA J€Tajdb M OJMH BOIPOC, KOTOPBIM MPUILIOCH
pemaTb COBETCKUM MHXEHEpaM, a TAKUX BOIPOCOB OBLJIN THICSYU.

BoT Tak mpuMepHO BBIMJISAUT CXeMa
sckanaropa. Eciu mocMmoTpers cOOKy, TO
BUJTHO, 9TO UMEHHO B3aUMHOE
pacrojoXeH!ue  HampapBiSIOUMX  PENbC
OONBIIMX W MaJCHBKUX  POJIMKOB

o0ecrieynBacT OCHOBHOE CBOMCTBO

ACKajaTopa: B BEPXHEHM YaCTU <OKUBOWU
JIECTHULIBI», IO KOTOPOH €IyT MACCaXKUPBHI,
CTYIIEHM BCErja rOPU30HTAIbHBI. B HM)KHEH K€ 4acTW CTYIIEHH BO3BpAIArOTCS

BBCPX IapalJICIIbHO HAIIPABJIIAIOIINM, HC 3aHNMasa MECTAa B TYHHCIIC.

Yumamov nonnocmoero: I'mybuna 3amoxxenust / OTonbl // Marematudeckue

stronsl. — URL https://etudes.ru/etudes/underground.
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Ilpunoscenue 3. llpumepsnl 3a1aHuii 1J151 OPraHU3ANNH NTPpoLecca popMUpPoOBaHUS M BbISIBJICHNUS] YPOBHS

chopMUPOBAHHOCTH (PYHKIHMOHAIBLHON MaTEeMAaTHYeCKOH IPAMOTHOCTH B S5-M KJacce

[MaremaTtnueckasi rpaMOTHOCTh. MeTonyecKre pekoMernaannu, 5—9 xiaccsl, 2021 r.]

IIpumep 1.

I'puOHas oxota

I i s I PHEHAH OXOTA
gz 13
Cesiny Prusooaiay (nisa, SMoME B0UL 1| CuEj npinipess S8 GEryoT nyTeRm i
flpemmmime mewcn il v aonmar, | raecimsat, Hy soknaneg, i opss olIESani & ns [EHEHONsTE, Py npeanin. om
DROTEMUAEMAMIT  CAPATET Tanorwwere AONWCE | OTEETE, IOE PACHDOoEE DEHENOHET, CEmiTen  ipaHaan socrase Proakoss
ML VOV NI TN PN NECTHC EOpHHm ann Tpuifoa. Chsa nopyaeem ceoell | 2pemuedi apuepn
Hafe mocsiomperi. uTo npeaereetes o [limpuere.
Pyoakond  wymnaw 4 paodkee eopannan  olne Hana suafpans nonpasinosecs ofl copusicn o cooTaaing Tafmnny.
macrTisacs tad 15 gnipom, Eagno  gamestion  gyieie
Pyeakupn?
2t
Annorame SHEINeY BRENLWTHUE, SOMGEOE MONTESET y 5 --.1@
KITATAY METIVALTIIE KON TIAWTT K1waell Prcarissy. KupasTepecTies ; ?! — .?'l{....::"
S (<
: 24 5552
Baecrmmocis |
O, 1 2 . B . 2
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http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/04_%D0%93%D1%80%D0%B8%D0%B1%D0%BD%D0%B0%D1%8F%20%D0%BE%D1%85%D0%BE%D1%82%D0%B0_%D1%82%D0%B5%D0%BA%D1%81%D1%82.pdf

I'pudnan oxora
3ananne 2/3

Hpr}ui{mm?me Mexcm «Fpuﬁﬁaa OXOMax, P&E’HG_TG.M‘EHHHIT CHpaea. Januuume
CEOU OMBEem Ha SNPOC & gude wueIa.

Henonesyiite undopmalivio M3 TekcTa, paclolokeHHOIo clpasa, 4ToObl
olpele/liTh, CKo/lbKo IpHOOB (B rpamMax ) cobpai nana.

Fanuume ceoOll OMEem & suoe YuCid.

rpaMmMoB

I'PHBHAS OXOTA

P}'CHKDBI:I CXOJH/IIH B Jec 3a J'PHEE!MH. a4 3dTeM B3BECHIIH

coOpaHHkle rpHDEL
Mapuna oGpariia BHHMaHHE, 4TO YHCIOBBRIE JHAUYEHHH Macc

rpubos  o0pasyior NocieloBarellbHOCTL, B KOTOpoil  Kaxas
clleqylolllas Macca, Ha4MHas co Bropoii, Gonblle npejslaylleil Ha
O/IHY M TY e BeIHYHHY.

Mapuua cobpana mensiie Beex rpubos — 750 r, mama cobpana
2 kr 250 r, Kocra cobpan Goaswe seex — 5 kr 250 r. [lana cobpan
Honsuie rpubos, YeM Mama.

Croneko rpubos cobpan nana?

Mapuna cobpana Menblie Beex rpubon 750 r
Mama cobpana 2xr250r
Kocrs cobpan Doabiie seex 5kr250r
[ana cobpan Honklie rpubos, 4eM MaMa.
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I'puiinan oxora
3ananue 3/3

Hpouumaiime mexcm  «of pubnas oxomar, pacnotoxcexnwiit cnpasa. i
Omeema Ha SONPOC ONLMEMBIE HVHCHBIE GAPUAHMBE OMEEMA.

Cpean cobpannbix cembéil PycakoBeix rpubos okasanock 2 kr 650 r 6enkix
rpubos, Kotopsle peiieHo OsuI0 3acymuTe. [locie ouucrku delkix rpubon
Bechl nokazanm 2 kr 150r. Bepuo M. 4ro #3 oddllleHHBIX puboB
HONY4YHTCH MEHbBLIE MOJOBHHEL KHIIOIPaMMa CyXHX?

Ommemsme gce BEPHBIE BAPUTHMB IMEEN.

O Bepro. ObnacHenne: 2150 : 5 =430 (r), 430 r <500 r.
O Hepepro. ObbsacHenne: 2650 : 5= 530 (r), 530 > 500 r.

[ Bepuo. O6bacuenue: Cywar ouniennbie rpuGb, NATas 4acTs
OUHIIEHHRIX rpnboe coctasiseT 430 rpaMMoB, 5TO MEHBILE [TOIOBHHE
KHJIOI PaMMa.

[0 Hesepuo. O6bscuenue: [aras yacts rpubos coctanmser 530 rpammon,
910 BoJibIle NONOBHHE! KHJIOrpaMMa.

[ Hesepuo. O6bacuenne: 2650 — 2150 = 500 r. 370 He MeHbLIIE NOIOBHHE]
KHJIOIpaMMa.

I'PUBHAA OXOTA

I'pudnl B ocHOBHOM cocToAT U3 Bo/ikl M3sectHo, 4To npu cyike
OUHIIECHHEIX IPHOOB OCTAETCA JIHIIb [ATas YacTh HX MACCHL

259



MATEMATHUYECKAA 'PAMOTHOCTh (5 kaace)
XapaxTepucTHER J3annil 1 CHCTeMa onennBanng

FATAHNE 1. TPHEHAS OXOTA, (1 63 35 MO MA 5 005 0 A6

XAPAKTEPHCTHEH 3AAAHHA:

0 oy LUk kN 5AACTL GUeH I SO HEIHOCTE I A3 HE

Kompererm nocynan olas s tLenkn; paccviciith

Komrreser: mnmiLii

Voo cOGKHAC T HHIKHI

WPOpMAT TTRETH MUHNE © HECROTRKIME EPATEISMH STHETAMH

(e GuesRs: 1oafupars JAEHLE 198 OT8eTa Ha BONPOC, PESTERIETE PETyIIETEE &
RGN B | U Co e |:.1|:|a.-az||u:]

Muscumanernll o | Gann

TR IS R

[FFRE L 08 pasinae Kpany e
1 Janvcaing Bepios THCIoa0e paselicTne D + 5 -6 + 2 = 13, charaeanie aoryT OLITL
MEIHCOH L IR0 OPRILES
Ll Jpyroe napiaiimid I OTHET 0TCYTCTYeT.

FAJAHNE X I'PHBHAH OXOTA (I u3 ) MaIT MA 5 015 02 Ab

HAPAKTEPHCTHEM 3ATAHWA:

0 g s AT LT M R T8 €T SR BERCRCELE | Rl i O TH

KoMunerenTHocTsnn i AaeTh MEenks: PaccyHEiITh

Korreser; mrpsi

Y powsein COrEIeCT; cpeani

opmat OTBCTA: JUIBHHE ¢ KPULTKIM OTSCT0N

(MnexT OUEWEN: VCTIHARTAEATE NOCACACBATCARHOCTE IHASCHEN RCANEHM {uacchki),
TPAREAG, B0 EOTOPOsY DE COCTAIEHR, ON0TRETH 0810 RITeibir T

Minscn sk Gaur T Gains

U neTendn e R e

Baan Coaepacnisime K e
1 Fanucane ynero 3750 HITH 3 7540,
1 Janscano ypexo [500 HITH 1 500 { cmar pocaeaopamens o).

JIpyiee BapRamTRs W OTHST OTCYTCTHVET,

FAJAHHIE 3 I'PHEHAR OXOTAL (3 wy ) Ml MA S DIE 03 AL

KAPAKTEPHCTHEH TALAHWH:

o Conepaareibing olanc T ouenin Koliisccibo
#  KosMmercHTuect i haacTs CUCHENR DPEMOHATE
s Koureser: obiecrsetnicii
= Wponens COMGERBCTH: cpei
s APOpMAT GTRETH; MAMIHE © BHEOPOM HECHOILERE DEPHEY OTHSTOR
 (WLesT oOenkE: REORTL IO eI, BRRPAEIone I cooTRETC TR © NpEkrineckol
cHTyaich, BEhipaTs TpaRnIsLHME OTRETE © ob hEcicHRe
= Mawcosaensidl Gaaa: I Gauea
e TR s I b
Eaan Cogepesminmge Epa repan
1 Orsetinig otmerst: | { Bepro, O6taciemme: 21 80:5= 430 (r), 430 r < 300 ) 3
(Bepso, OiingcsoHme: CyuiaT osHueHHEE rpelik, natad 4acTh oSHINEEHLX Fpaiio
cochaniged 4300 rpasivci, o Maiikine ToI0RIEL EEAorpasida] i ke Ipyrie,
| Crrsiestice oaue Asboll 151 LAy Repikx CTBSTOR 1 BHELKGH 1Py,
0 Odpyrde sapiadTes AN OTBET OTCVICTENET.
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IIpumep 2.

3eJIeHBIN KY3HEUHK

JenFuaii Ky ps
Jaapane 1/ 3

Hloovwmaime mesem @ Tedni mneanes, POCiaIrEse s T,
18 o REIRG MO BONDO0 ORLWERTbITE HY BCHLT SRR DIREETHI.

Cantian seiduoro Kvimedi: ook T a1y, Cloflko opaisepio
NISHHOE KyIHeHIkl BecHoil cMoryT 208patkcs 20 noBepxHOCTH?

Chrusiemiame Aiil GEpH st ST ORSeIE.

O 70
O a3

O
)

TEAEHBIH KYIHEUHEK

Jleanian  UHTEPECYETCRE AHEHR
kyuesaneon,. Ui colupaer  suopmaiinn o
OREICTH OO TIHER, FLINEHAL
(EEHSAHME, OHTOHER, ocobeHHOCTER
ntome e, o sunr on yasan, wio & casoro
PECIHpOCTPAHEHHOND B HAallcH cTpake EyaHoHHEl —
ICNEHOMT — JAPOKINCTCR B [MoMBS, HE ravhike npasepro boenl. He kiaagn
KM, BOTOPYID COMKD TARIAMHIBACT OCCHEI, OABARCTCH it [0BHpoeTes 10
MOBECPHHOCTH OPHMCRHS JOCETEN 92CTh THTMEOK, LN paisMopon oeodrs
5 mm, (apa W3 ocoBCHHOCTER BIPOCANrD KVIHEYHED — ATHHHNG, 00
CPOEHEHNN . £ PRIMEPOM TEIE, NPLEOK. Feadnsll KVIHCIHE  MOkeT
HEPRIHYTE Ha paceTomtne, & 20 pas Dpestinomes SRy ero Tend.
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Jenénntii KyIHeUHK
Janauue 2/ 3

HPG‘!HMHI}IHE mexch «IerEnniil KVIHEULK 2, PHCH'R.'IGJH'EHHI:H} cnpaed.
Janoaxume 8 H‘Jﬂ'[i?i-ﬁff nponyilfeHHs e oaHHBE,

Jleonu1 peunn npeicTaBUTs HHPOPMALIHIO O 3ENEHOM KYIHEUYHKE B
Tabiuie.

Janoanume nponycku & madauye.

Kyineuuk senénniii

XapakTepHCTHKA Cpennee 3HaueHHe
JUinHa IMUHHKH KyIHeYHKa HPH PoskIeHHH MM
Jnuna Tena B3pocioro KyiHeunka 28 MM
Jlmna npeokka MM
CkopocThk nonéra 30 m/mun

JEJIEHBIH KY3HEUHK

JleoHH]I HMHTEpECYETCH  KH3IHBIO
kyaseunkos. Ou cobupaer uudopmanuio ob
obnactd  OOMTAHMHA,  YCIOBHAX
NPOMHBAHMA, IMTAHHH, OcoOEHHOCTHX
nosejeHns. M3 kHHr OH y3HaL, 49TO KH3HB CAMOIO
pacipocTpaH€HHOrO B Hallell cTpaHe Ky3He4uMka —
3e/IEHOI0 — 3apPOAIaeTCH B [o4Be, Ha riyOuHe npumepHo 6 eM. H13 knanku
AHLL, KOTOPYIO CaMKa 3aKk/1a/IbiBaeT OCEHbIO, NodABnsercs u Jobupaercs 1o
MOBEPXHOCTH NPHMEPHO [lecHTad YacTh AHYHHOK, Kaklas pasMepoM oKo/lo
5 smm. Opna w3 ocobeHHocTel B3pocioro Ky3HedMka — [UIMHHBIH, no
CpaBHEHMIO € pa3MepoM Tela, UPbKOK. 3ei€HblH Ky3HEUMK MOMET
NpEIrHYTE Ha paccroanue, B 20 pa3s npesslilatoliee JIHHY €ro Tejla,
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Jeniubiii KyIHEUHK
Jagauue 3/ 3

”PGHHmﬂI:‘m:E" mexcm «3eréupifi KYIHEUUK W, FJCHD‘.TG.JK'EHHHEL{ ChRaed.

Ommemwvine H_'I-"-}R"Hb{!:' sdpuanm omeemd, a 3amem OfBACHUME CEOT
CHIEET.

B sypuantHoii cratke Jleonn npoynTan o HallleCTBHH CAPAHYH Ha
nosne nogconteynnka. B crarse BbuU10 YkazaHo, 4TO CKOpPOCTh MoNETa

capanyu coctasuna 12 km/u.

Bepto nu, 4ro ckopoctb nonéTa capaH4H ObLla MeHbllle cpeiHei
CKOpOCTH NOAETa KyiHeunka?

O Bepho
O Hesepuo

Oongcuume ceoli omeem.

JEJIEHBIN KY3HEUHNK

Jleonnsu MHTepecyeTcH  HHIHEIO
Ky3Heuukop. On cobupaer nudopMmalHio 00
obnacTH obHTaHuA,
NPO#MBAHHA, NHTAHHA, OCODEHHOCTIX
NOBEASHHS.

Jleonua pewnn npecrasuTs HHOpPMalNIO O
3en€HOM KyiHeuHKe B Tabiuue.

Kyaneunk zenéuntii

YCloBHAX ~——

Cpenuee
XapakrepHcTHKA S
3HaAUEeHHE
JUtiHa Tena B3pocioro Ky3sHeyHka 28 MM
CropocTh nonéra 30 m/mMuH
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3l

MATEMATHYHECKAH I'PAMOTHOCT b (5 aace)
XAPAKTePHCTHRA JAXARNH 01 CHCTEMA 0UennBIT NS

THE 1L AR IEHBIF KY SHEQIE (1w 30 Mabl MA 5 024 01_A6

KAPAKTEPHCTHER 34 LA HWH;

Cosepaane  Laad e 00HKH EoyecTEs

IKovneremraoe s ol e e HPEHMEHR TR

Kosreker: uaywi

¥ pUBCHE CIOGHEC TH: HHIXR

fropMar of BeTa: JA0AHNE ¢ BEfopos CENTD BUPECTO OTBITA

m’l-l.']:l OUFEEET FEELC TR HOUTHD SO EE, BRI IHE T ,J,EELTIIII (= FF ) l'_lf'Flﬂ.'II-II.I-IMH
HCIAAH

Mascen sk Gaias |

IBC TN LT B

G o HEE K Wi
1 CFrueuee oTHET SETRETHIE (T)
i Apyrodi oTReT U OTBET oToy TeTRYET.
IAJAHNE 2, IEAEHBIN KYTHEYHE (2 w1 31 Ml MA S 024 02 Ak

XAPAETEPHCTHER 3ATAHIL:

Cogepaareingd (IarTh ONCHEH! EWEEEITED

Komperenrmocywas o v ouesnsin; npHMeisTh

Kosmerer: ofimnecrneHinkfi

YpuBens enosanec T cpeamil

Dopaar orsevi: JA0KHHE ¢ HECKOILKHMIE KPaTENME 0THCTaMIL

(N LERT ORCHKAS NCPEBOTNTE CORHINLE LIRE L, BI0THATS AeiCTIOE ¢ BTG RN
AL

Vimecr il e 2

C1Be AL (bLlE LB HEEEE
B Cugepacanne kpaiepny
1 Bancane B peyok B TaOIHILS N8 Secnas 5w (e npa poesciesn) w360 wae

| AUTIER DK ).

B¢|:|Hl.'l BIIFCERED B IDOMNYCEN B TATINGE CGIHD HE RCEN, 0 BTOOC YHEAD O e
OTEYICTRYET, QiET] YHIMHED HEDCTH0E "TIEa0,

1]

Opvradl o1eer I OTEET OFCYTCTERT.

AAJANNE 3. AEAEALI KYIHEYHE (3w 3) M MA 5 024 03 A6

XARMA

KTEFHCTHEH 34 JJAHHA-

Coaepaareabnss 06AcTh GUENKRIHIMSHSHNE 1| MBRCHMOCT I

KosnerarmiacTian e fnenki: opsy o,

Konrerersmay-aedl

YpoBEE L CI0EIHCT HBEIC0E I

QrpuaT CTEETRKOMILICKCHOE S T0ENE ¢ Bapfapos oTEaTa 1 o0 LACEHHS

M'I-EIIH DOENR N CPALEIHATE CROIOCTEH, DLIPGASEHIGEIE 0 DR RN £ UNINLEE., JEePERIMH Th
EHIHLE CROpOCTH

Masccnsaanneaii faa: 2

C WeTesH tIeH e RARITH

L e Kparepi

F]

Orrspeel otaet oHeneplios W Apapeies ofbacielie, KoTopoe ein AOTIBEpHINEST,
Hampirssep, Cuopocts. capmsone: 12 wete= 120000 6 safwoon = 2 svsmo =
i si'mmn (eyvswesni ). WITH Cropocrs coparan = JHEE si/vioe Gomhie croposTi
gyvangunma — 30 mimne, Econ orner «Hepcpiion e oTmMedcH, WO 00 GNEAVET HI
UpHEEIH TG BIPHOED 0T LASHEHHY, To DO He CHHEHCTEH.

1 eyl aimer "'I'IlEI-IET!d-EhI. RTRILITE M o LR IJE LATHEHHE LIETRIHDE, HO 0 NES HET
MCHOPFRIL VT Se i .
L] Jipesrodl oTBET HAN 4TRET OTCYTCTHYET, REAKMAE Sy 0, Boria orveset RepHhkIE

CFTEHE T o Rt ERS AR H.U'E'E-HEHEII 188 OOV T TIY T B IEEIS .
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Hayunoe uzoanue

MATEMATHUKA.
PEAJIN3ALINA TPEBOBAHNUN ®I'OC
OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

MeTtoaudeckoe nocodue Uit yUuTess

[Ton penakuueit JI. O. PocnoBoii

101000, r. Mocksa, yi. )KykoBckoro, 1.16
IenTp penakimonHo-u3aarenbckon aesreapnoctd PI'6HY NCPO PAO
Ten. +7(495)621-33-74
info@instrao.ru
https.//instrao.ru
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