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1. MOSACHUTEJIbHAS 3ATINCKA

[Mlporpamma  pa3paboTana  Ha  OCHOBe  (hefepallbHOTO  TOCYJAPCTBEHHOTO
00pa3oBaTeNbHOI0 CTaHIapTa OCHOBHOIO 001Iero oopa3zoBanus (npukaz Munoopuayku PD No
1897 or «17» pexabps 2010 r1.). ABTOp paboueir mnporpammel: CuBkoBa Bukropus

BsuecnaBoBHa.
Ha n3y4enue nucuumiuHel B yaeOHOM miaHe orBoauTcst 360 4acos.
Knacc 5 6 HUTOI'O
Koi-Bo yacos B rog 180 180 360

B paboueit mporpamme menu W TpeOOBaHHMS K pe3ylbTaraM OOydeHHsS MaTeMaThuKe B
OCHOBHOM HIKOJIe KOHKPETH3UPOBAHBI IPUMEHHUTENBHO K 3Tamy 5-6 kiaccoB. Maremaruyeckoe
o0pa3oBaHUe UTPAET BAXHYIO POJIb, KaK B IPAKTUYECKOM, TaK M B TyXOBHOM >KU3HU 0OOIIECTBA.
[IpakTHyeckas CTOpoHa MaTeMaTHYECKOTO 00pa3oBaHus CBsi3aHa ¢ (popMHUpPOBaHUEM CHOCOOOB
ACATCIIBHOCTH, AYXOBHAad — C HMHTCIUICKTYAJIbHBIM PAa3BUTUCM YCJIIOBCKA, q)OpMI/IpOBaHI/IeM
Xapakrepa 1 o0I1ei KyIbTypBbl.

[IpakTHyeckass MOJE3HOCTh MAaTEMAaTHKU OOYCIOBJEHA TE€M, YTO €€ MPEeJMETOM SIBIISIOTCS
(GyHIaMEeHTalbHBIE ~ CTPYKTYphl ~ PEAIBHOIO  MHpa:  I[POCTPAHCTBEHHBIE  (GOPMBI U
KOJIMYECTBEHHBIC OTHOLIEHUSI — OT MPOCTEUIINX, YCBAUBAEMbIX B HEIIOCPEACTBEHHOM OIIBITE,
JI0 JTOCTaTOYHO CJIOXKHBIX, HEOOXOAMMBIX ISl Pa3BUTHUSI HAYYHBIX U TEXHOJOTMYECKHUX HJICH.
Ka)KIlOMy YCJIOBCKY B CBOCH IKHM3HH IMPUXOAUTCA BBIIIOJIHATL pPacC YCTbl, HAXOJAUTH B
CIpaBOYHUKAX HYKHbIE (OpPMyabl W TPUMEHATh HUX, BIAJCTh MPAKTUYCCKUMH NPUEMAMHU
TE€OMETPHUECKIX M3MEPEHHH M MOCTPOSHHH, YNTaTh WH(POPMALUIO, MPEACTABICHHYIO B BHJIE
TabyuL, AuarpamMM, rpa@uKoB, MOHUMAaThb BEPOATHOCTHBIM XapakTep CllydyallHbl COOBITUH,
COCTAaBJISITH AJITOPUTMBI U JIP.

B mikose MaremaTuka CIy)KHUT OMOPHBIM MPEIMETOM ISl U3YYEHHsI CMEKHBIX TUCLUTLINH.
Bcé OGompiie cnenmanbHOCTEW, Ile HEOOXOIMM BBICOKHH YpPOBEHb OOpa3OBaHHs, CBS3aHO C
HEMOCPEACTBEHHbIM TNPUMEHEHHEM MAaTeMaTHUKU: SKOHOMHKA, Ou3Hec, (uHaHCHI, (U3MKa,
XUMUS, TeXHUKa, nHPOpMaTuKa, Ouosoruu, u np. PeanbHOl HEOOXOJAMMOCTHIO B HAIK JTHHU
ABJIIETCS ~ HENpepbIBHOE  oOpa3oBaHue, 4yTO  TpeOyeT  MOJHOLIEHHOHM  0a30BOM
00111€00pa30BaTEeNIbHON MOATOTOBKH, B TOM YHCJI€ U MAaTEMaTUYECKOH.

B mpouecce mKoapHOW MaTeMaTHYECKOW AEATEIbHOCTH MPOUCXOAMUT OBJIAJICHHE TaKUMHU
MBICIIUTEIbHBIMUA OTEepalMsIMU, KaK MHAYKUIUS U JAedyKUus, o0O0OIleHHe M KOHKpeTH3alus,
aHaJ3 M CUHTE3, KJIacCU(pUKAIM U CUCTeMaTH3alus, abcTparupoBanue u aHanorus. OObeKThl
MaTeMaTHYECKUX YMO3AKJIIOUEHUH M TpaBWJIa UX KOHCTPYMPOBAHUS BCKPBIBAIOT MEXaHU3M
JOTMYECKUX IOCTPOEHHM, BbIpabaThIBalOT yMeHUsS (opMynupoBaTb, OOOCHOBBIBATH U
JOKa3bIBaTh CYXICHHA, TEM CaMbIM pPAa3BUBAIOT JIOTMYECKOC MBIIIJIICHHUEC. Marematuke
NPUHAUICKUT BeAyllast posib B (OPMUPOBAHUU AJITOPUTMHUUECKOIO MBILJIEHHS], B BOCIUTAaHUU
YMEHUH JIeHCTBOBATH 110 3aJIaHHOMY aJITOPUTMY, KOHCTPYHMPOBAaTh HOBBIE alrOpUTMBL. B xoxe
pelIeHns 3a7ad — OCHOBHOW y4eOHOMW JEATEIFHOCTH Ha YPOKAaX MAaTeMaTHKH — Pa3BHBAIOTCS
TBOPYECKasd U MPUKJIaaHasA CTOPOHBI MBILIJICHUS.

OOyueHne mMaTeMaTHKe JaeT BO3MOXXHOCTh Pa3BUBATh y YYALIMXCS TOYHYIO, SKOHOMHYIO U
UHPOPMATUBHYIO Peuyb, YMEHUE OTOMpaTh Haubojee MOAXOMASIIME S3BIKOBBIE (B YAaCTHOCTH,
CHUMBOJIMUYECKHE, TpaQuecKue) CpecTBa.

MaremaTnueckoe 00pa3oBaHME BHOCHT CBOIl BKJaa B (OpMHpOBaHUE OOIIEH KyJIbTYpHI
YCJIOBCKaA. HGO6XOJII/IMI)IM KOMITIOHCHTOM KYJbTYPBI B COBPEMCHHOM TOJIKOBAHUHU SABJIACTCA
o0I1ee 3HAKOMCTBO C METOJIaMH TMO3HAHHS JCWCTBUTEIBHOCTH, MPEICTABICHNE O MPEIMeTe H
METOAC MATEMATHUKH, OTIUYHAX MaATEMATHYCCKOI'0O METOAa OT METOAOB CCTCCTBCHHBIX U




TYMaHUTapHbIX HAayK, 00 OCOOEHHOCTAX NMPUMEHEHHS MaTeMaTHKU JUIsl PElIeHHs] Hay4HBIX W
MPUKJIAJHBIX 33/1a4.

Hcropust pa3BUTHS MaTEMaTHYECKOTO 3HAHUA JA€T BO3MOYKHOCTh IOINOJIHUTH 3amac
HMCTOPUKO-HAYYHBIX 3HAHUU IIKOJHbHUKOB. 3HAKOMCTBO C OCHOBHBIMH HMCTOPUYECKHUMH BEXaMHU
BO3HUKHOBEHHUSI U Pa3BUTUSI MATEMATUUYECKON HAYyKH, C UCTOPUEH BETMKUX OTKPBITUN, UMEHAMU
JIOJICH, TBOPHBIIUX HAYyKy, BXOAWT B HMHTEUICKTYaJbHBI Oarak KaKIOro KyJIbTYpPHOTO
4eJI0BEKa.

N3ydyenne maTeMaTukud CIOCOOCTBYET ACTETHMYECKOMY BOCIIHMTAHHIO YeJIOBEKa,
MIOHUMAHUIO  KpacoTbl M  H3SIIECTBA MATEMATUYECKUX  PACCYKICHUH, BOCHPUATHIO
reoMerpuueckux (opm, ycBoeHuro ujeu cummerpun. B dDeneparbHOM TOCYIapCTBEHHOM
oOpa3oBaTtenbHOM cranaapte u IlpumepHoil mporpaMMe OCHOBHOTO 00IIero o0pa3oBaHUS
chopMynUpOBaHbl IETU OOYYCHHS MaTeMaTUKe B OCHOBHOW IIKOJIE M TpeOOBaHUS K
pe3ysbTaTaM OCBOCHHSI COJICPIKaHUSI Kypca. DTH IeJIeBbIE YCTAHOBKU HOCAT OOIIMK XapakTep U
3a/1al0T HANpPaBIEHHOCTh OOy4YEHUs] MaTeMaTHKEe B OCHOBHOW IIKOJIE B IeJoM. B maHHOM
pabouel mporpaMMe OHM KOHKPETH3WPOBAaHbI MPUMEHHUTENIBHO K 3Tamy 5-6 KJIacCoB C y4eTOM
BO3PACTHBIX BO3MOKHOCTEH ydalIuxcsl.

Kypc 5-6 kiaccoB siBisieTCSi HEMOCPEICTBEHHBIM MPOAOKEHUEM Kypca MaTEeMaTHKU
HAYaJIbHOM IIKOJIBI, CHCTEMATH3UPYET, 0000IIaeT U pa3BUBACT MMOTYYCHHbBIC TaM 3HAHHUS.

B kauecTBe NPUOPUTETHBIX BBIABUTAIOTCA CIACAYIOIIHNE LIEIIU:

MOJIBEJICHUE YYaIlIUXCsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTEeMATHKU W OKPYXAIOMIero MUpA, MOHUMAHWI0 MAaTEMATHKU KaK 9acTh OOIIeH KyIbTYpbl
YeJI0BEYECTBA,

pa3BUTHE IIO3HABATEIPHOW AKTHBHOCTH; (OPMHPOBAHHE  MBICIUTEIBHBIX
OTIepallHii, SBIAIOMIMXCSA OCHOBOW HMHTEIUICKTYAIbHOM IESTEIBHOCTH, Pa3BUTHE JOTUYECKOTO
MBIIUICHUS, AITOPUTMUYECKOTO MBIIIICHHS; (JOPMUPOBAHUE YMEHHUS TOUHO BBIPA3UTh MBICIIb;
pa3BUTHE UHTEpeca K MaTeMaTHKe, MaTEMaTHUECKUX CIIOCOOHOCTE; hopMupoBaHue 3HAHUN U
YMEHHH, HEOOXOIUMBIX JIJISl H3yYEHUSI KYypCOB MaTeMaTUKH 7—9 KIAcCOB, CMEXKHBIX
JUCHUIUIMH, TPUMEHEHHS] B IIOBCEIHEBHOMW XKU3HH.

B nanHo#i paboueit mporpamme Kypc 5-6 KIJIacCOB MPEACTaBICH Kak apupMeTHKO-
TEOMETPUUYECKHI C BKIIOUEHHUEM 3JIEMEHTOB anreOpsl. KpoMe Toro, Kk HEeMy OTHECEHO Hayajo
W3Yy4YeHUs BEPOSATHOCTHO-CTATHUCTHUYECKON JIMHUHU, a TaKKe 3JeMEHTOB pasnaena «Jlormka u
MHO’KECTBa», BO3MOXHOCTb 4ero mnpeaycMorpeHa [IpuMepHoil mporpaMMod mo MaTeMaTHKe
I 5-9 xiaccos.

Copmepxanne pasnena «ApupMmeTHKa» CIYyKUT 0a30d JUis HajdbHEHIero W3y4eHHs
MaTEeMAaTUKH M CMEXKHBIX MPEAMETOB, CIOCOOCTBYET pa3BUTHIO JIOTUYECKOTO MBIILICHUS
yuammxcs, (GOpPMUPOBAHUIO yYMEHHUS TMOJB30BaThCSA alTOPUTMAMH, a TakKe MPUOOPETEHUIO
MPaKTUYECKNX HABBIKOB, HEOOXOJAMMBIX B TOBCEIHEBHOM ku3HU. [Ipu n3yuenun apudMeTuxku
dbopMHUpPOBaHHE TEOPETUUCCKUX 3HAHHWI COUYETAETCS C PA3BUTHUEM BBIYMCIUTEIBHONW KYJIbTYPHI,
KOTOpasi aKTyaJbHa W MPU HAIWYUU BBIYUCIUTEIIBHOW TEXHUKH, B YAaCTHOCTH, C OOy4eHUEM
MPOCTEUIIUM TIpUEMaM MPUKHUIKKA W OICHKU PE3yJbTaTOM BBIUYMCICHUHN. PazBuTre MOHATHS O
YHUCJIE CBA3AHO C M3YYEHHWEM pallMOHAJIBHBIX YHCEJ: HATYypaJbHBIX YHCEN, OOBIKHOBEHHBIX H
JNECATHUYHBIX TpOOei, MONOKUTEIBHBIX M OTPUIIATENbHBIX uncel. [lapaniensHo Ha TOCTYITHOM
JUISL yYalUXcsl JaHHOTO BO3pacTa ypOBHE B Kypce MPEACTABICHA HAyYHasl UIesl — pacUIupeHne
MOHSTHUS YUCIIA.

B 3agaun wusyueHust paszzpena «l'eomeTpus» BXOOUT pPa3BUTUE T'€OMETPUUYECKUX
MPEACTABICHUN  y4Jaluxcsi, OOpa3HOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHHUS,



M300pa3uTEIbHBIX YMEHHUI. DTOT 3Tall U3YYCHHUS TE€OMETPUHU OCYIIECTBIIACTCSA B 5-6 Kilaccax Ha
HaTJISAHO-TIPAKTUYECKOM YPOBHE, MPU 3TOM OOJIbIIasi pOJib OTBOJUTCS OMbBITY, SKCIIEPUMEHTY.
VYuyamuecss 3HAKOMATCA C TE€OMETpUYecKUMHU (urypamu u 0a30BBIMH KOH(MUTYpalHsIMH,
OBJIaZICBAIOT HCKOTOPBIMU HpI/IéMaMI/I IMMOCTPOCHUA, OTKPBIBAIOT HUX CBOI>'ICTB3,, MNPUMCHAIOT 3TU
CBOMCTBA IIpU pCHICHUHN 3a/1a4 KOHCTPYKTUBHOI'O Y BBIYUCIUTCIILBHOTO XapaKTepa.

W3yuenue pasgena «AnreOpa» B OCHOBHOM WIKOJIE IIPENIIOJIaraeT, IPEXIE BCEro,
oBiajieHue (OpMAIBHBIM aNmapaToM OYKBEHHOTO HCUUCIEHUS. OTO
MaTepuain 0osee BBICOKOTO, HEXeNu apudmeTrka ypoBHs abctpakuuu. Ero mzydyenue periaer
LEJBIN Psijl 331a4 METOI0JIOTMYECKOT0, MUPOBO33PEHUYECKOr0, THYHOCTHOTO XapaKkTepa, HO B TO
ke BpeMs TpeOyeT OnpeesieHHOro0 YpOBHSI MHTEIUIEKTyalbHOro pa3Butus. [loaTomMy B Kypce
5—6 KJIacCOB MpEACTaBJIEHbl TOJILKO HauajbHble, 0a30Bble aireOpanyeckue MOHATUS, U OH
UTPaeT pojib CBOETO POJia MOCTHKA MEXIY apU(pMETHKOH MU anreOpoil, Ha3HauUeHHE KOTOPOTO
MOYKHO 00pa3HO OMHUCATh TAK: OT YUCEN K OyKBaMm.

N3yuenune pasnpena «BeposATHOCT M CTAaTHCTUKA» BHOCUT CYLIECTBEHHBIM BKJIaJ B
OCO3HAHHUEC yYalllUMHUCA MNPUKIAJHOIO0 M MHMPAKTUYCCKOrO 3HAYCHHUA MATCMATUKH. B 3agadyu ero
U3YYEHUS BXOAUT (POPMHPOBAHUE YMEHHUS BOCIPHUHMMATh W KPUTHUECKU aHAIW3MPOBATH
uHGbOpMaIHIO, MPEACTABICHHYIO B Pa3lMYHBIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapakTep
MHOTUX PEaJbHBIX 3aBUCHMOCTEH, OLICHUBATh BEPOSTHOCTh HACTYIUIEHUS cOObITHS. OCHOBHOE
coJlep’KaHue ITOro paszzena OoTHeceHo K 7-9 kiaccam. J{ns kypca 5—6 KIacCOB BbIIETICHBI
CIeIyIoIIKe BOMPOCHl: (hopMHUpOBaHHE YMEHUH paboTaTh ¢ mHpOpMaluel, IpeaCTaBICHHON B
dopMe TabmMIl ¥ IUArpamMM, MEPBOHAYAIBHBIX 3HAHWW O mMpuéMax cOopa W MpeACTaBICHUS
uH(OpPMaIINH, IEPBOE 3HAKOMCTBO ¢ KOMOMHATOPUKOH, peleHne KOMOMHATOPHBIX 3a/1a4.

BBGI[GHI/IG B KypC SJICMCHTApPHBIX TCOPETUKO-MHOKCCTBCHHBIX HOHATHHU u
COOTBETCTBYIOILIE CHUMBOJIMKM  CIIOCOOCTBYET OOOTalleHHIO MAaTeMAaTUYECKOro  sI3bIKa
[IKOJIbHUKOB, (OPMHUPOBAHUIO YMEHHS TOYHO U CXaTo (QOPMYyIUPOBATH MaTeMaTHYECKHE
MPEJIOKEHUS, TOMOTaeT OOOOIICHUIO U CUCTEMATH3AIMH 3HAHHA.

B conepxanue ocHoBHOTro o0Imiero oOpa3oBaHUs, MPerycMOTpeHHOro I[IpumepHbIMU
nporpaMMaMu MO MaTreMatuke g 5—9 KjaccoB, BKIIOYEH Takxke pasfen «MaremaTuka B
HUCTOPUYECKOM pa3BUTUU». Ero anemMeHThI MmpeicTaBieHbl U B COACPKaHUU Kypca 5-6 Ki1accoB.
Hasznadenue aToro marepuaiia COCTOUT B CO3/JaHUUA TYMaHUTAPHOTO, KYJIbTYPHO-HCTOPUIECKOTO
¢dboHa P paCCMOTPEHHUH MPOOJIIEMATUKHA OCHOBHOTO COJIEPIKAHMS

IINTAHUPYEMBIE PE3YJIbTATBI

K BaxneimuM pesynbraraM oOydeHUs MaTeMaTuke B 5-6 kiaccax MpH MpenojaBaHUM IO
MaremMaTuKy OTHOCATCS CJIEIYIOIIHE:

* B IUYHOCMHOM HAIIPABIICHUU:

1) 3HAKOMCTBO C (pakTaMH, WLTIOCTPUPYIOIIMMHU Ba)KHBIC 3Talbl Pa3BUTHS MAaTEMaTHKU
(u300peTeHne AeCITUYHON HyMepaluu, OOBIKHOBEHHBIX APOOEH, NeCATUIHBIX IpOoOei;
IPOMCXOXKAECHUE T€OMETPUH U3 MPAKTHUECKUX MOTPeOHOCTEH Jroieit);

2)  crmocoOHOCTh K SMOIMOHAIBHOMY BOCIPHATHIO MXOOBEKTOB, PACCYKACHUH, peIIeHUI
3a/1a4, pacCMaTpUBAEMBIX TIPOOIIEM;

3) yMeHHE CTPOUTHh peyYeBble KOHCTPYKIHMH (YCTHBIE M MUCHMEHHBIC) C HCIOJIB30BAaHHEM
WU3y4EeHHOH TEPMHHOJIOTHM W CHMBOJIMKH, TIOHHUMATh CMBICT TTOCTABIICHHOW 3a/laud,
OCYIIECTBIISITh TIEPEBOJ] C ECTECTBEHHOTO S3bIKa HA MaTEMATUIECKHI U HA000pOT;

* B .MemanpeoMemHoM HAIPaBICHUU:



1) yMcHHME IUTAHHPOBATh CBOIO EATEIBHOCTh MPH PCIICHHHM YYECOHBIX MaTEMaTHUYECKHX
3aJ1a4, BUJCTh PA3JIMIHBIC CTPATETHHU PEIICHHMS 3a/1a4, OCO3HAHHO BEIOMPATh CIIOCOO PEIICHMS;

2) ymeHwe paboraTh ¢ Yy4eOHBIM MaTeMaTHYeCKUM TEKCTOM (HAaXOIWTh OTBETHI Ha
MOCTaBIICHHBIC BOTIPOCHI, BBIJICISITh CMBICIIOBBIC (DPArMEHTHI H TIP. );

3) yMeHHe MPOBOIUTH HECIIOKHBIC JOKA3aTEIbHBIC PACCYXICHHS, OMUPAsACh HA HU3yUYCHHBIC
OTpesicNieHus], CBOMCTBA, TNPU3HAKH; PACIIO3HABATH BEPHBIC M HEBEPHBIC YTBEPKICHHUS,
WUTIOCTPUPOBATh TPUMEpPAMH H3y4YeHHBbIC TOHITHS H (DAKTBI, OMpPOBEPraTh C IMOMOIIBIO
KOHTPIIPUMEPOB HEBEPHBIC YTBEPIKICHUS;

4) yMeHHE EWCTBOBATH B COOTBETCTBHHM C MPEIIOKCHHBIM alrOPUTMOM, COCTaBIIATH
HECJIOKHBIC AJITOPUTMBI BEIYMCIICHHI U TTOCTPOCHUI;

5) mnpuMeHeHHE TPUEMOB CAMOKOHTPOJIS PH PEIICHUH YUEOHBIX 3a/1ay;

6) yMeHHE BUICTh MATEMAaTHYECKYIO 3a/1a4y B HECJOKHBIX TPAKTHYCCKUX CUTYaIUIX;

B npeomMemHoM HallPaBIICHUH

1) BiageHue 0a30BBIM MOHATUIHBIM aIIAPATOM 10 OCHOBHBIM pa3jieiiaM COJICPIKaHMs,

2) BiIaJcHWE HABbIKAMH BBIYHCICHHN C HATYpaJIbHBIMH YHCIIAMH, OOBIKHOBCHHBIMH U
JECATHIHBIME JIPOOSMHU, IMOJOKUTESILHBIMHA U OTPUIATSILHBIMHA YUCIIAMU;

3) yMeHue pemiath TEKCTOBBIC 337a4d apU(PMETHISCKUM CIOCOOOM, MCIONb3Ys pa3InvHbIC
CTpATETHUH U CIIOCOOBI PACCYKICHUS;

4) ycBOeHHE Ha HAIVIAAHOM YPOBHE 3HAHHMH O CBOMCTBAX IUIOCKUX M MPOCTPAHCTBEHHBIX
buryp; npuoOpeTeHre HaBBIKOB UX U300PAKEHHUS, YMEHUE
UCIIOJIb30BaTh TEOMETPUUICCKUH S3BIK IS OMMMCAHUS IPEIMETOB OKPYIKAIOIIETO MHPA;

5) mnpuoOpeTeHHE ONbITa H3MEPEHHS JUIMH OTPE3KOB, BEIUYMH YIJIOB, BBIYHCIICHUS
oniaiel 1 00bEMOB; MOHUMAHKE UICH U3MEPEHUS JJINH, TUIOIACH, 00bEMOB;

6) 3HAaKOMCTBO C WHAEAMH paBeHCTBa (UTYp, CHUMMETPUH; YMEHHE paclo3HaBaThb U
n300pakaTh paBHbIC 1 CAMMETPHYHBIC (PUTYPBI;

7) yMeHHe MPOBOMTH HECIOXHBIC MPAKTHYECKUE PAcUYEThl (BKIFOUYAIOIINE BHIYUCICHHS C
MPOLIEHTaMH, BHITIOTHEHIE HEOOXOIUMBIX U3MEPEHH, UCTIONB30BaHNE PUKHUIKH U OIICHKH );

8) wucmonp3oBaHWe OYKB ISl 3alKMCH  OONIMX YTBEPXICHHH , (HOpMYyIN, BbhIpaKCHUH,
YpaBHCHUI; yMEHHE OIIEPUPOBATH TIOHATHEM «OYKBEHHOE BBIPAKCHHUE», OCYIICCTBIIATH
DJIEMEHTAPHYIO JACSITEILHOCTD, CBI3aHHYIO C TIOHATHEM «YPaBHCHHEY;

9) 3HAKOMCTBO C HJIeeii KOOPJMHAT Ha MPSAMOM U Ha IUIOCKOCTH; BITOJHEHHUE CTaHaPTHBIX
MPOIEAYp Ha KOOPAMHATHON TUIOCKOCTH;

10)moHMMaHue ¥ HCIONb30BaHWE WHGOpPMAIUK, MpEeACTaBIeHHOW B ¢dopMe TaOIUIlbL,
CTONOUYATOM WM KPYTOBOI IMarpaMMel;

11)ymenue pemarb mpocTeiine KOMOWHATOPHBIE 3aJayd  MepebopoM  BO3MOMKHBIX
BapHAHTOB.

Apugpmemuxa
Harypansable unciua. Jlpobu

Yuenux nayuumcs:

*  TOHMMAaTh OCOOEHHOCTH JIECATUYHON CUCTEMBI CUMCIICHHUS,;

* T[OHMMAaThb M HCIOJIB30BATh TEPMUHBI W CHMBOJIBL, CBSI3aHHBIE C TOHSATHEM
CTENEHM YMCIIA; BBIYMCIATH 3HAUEHUS BBIPAKECHWUM, COIEP)KALIUX CTENEHb C
HaTypaJIbHbIM I10Ka3aTeleM;

*  IPUMEHSTH NOHATHS, CBSI3aHHBIE C IETMMOCTBIO HaTypaJIbHbBIX YUCEIL;

*  OIEpUPOBATH TOHATHEM OOBIKHOBEHHOH JpOoOM, BBIMIOJHATH BBIYMCICHHUS C
OOBIKHOBEHHBIMU APOOSIMU;



*  ONepHpOBaTh TOHATHEM JECATUYHOW JpOOH, BBIIONHATH BBIYUCICHHUS C
TECATHYHBIMH APOOSIMH;
*  IIOHUMAaTh M UCIIOJIB30BATh PA3JIMYHBIEC CIIOCOOBI MPEICTABICHHS TPOOHBIX YHCEN;
MEPEXOJIUTh OT OJHOHN (HDOPMBI 3alMKMCH YUCEN K IPYrod, BHIOWpAs IMOIXOMISIIYIO
JUI KOHKPETHOTO citydasi popmy;
® ONCprUpOBaTh NOHATUAMHN OTHOUICHUA U IIPOLICHTA,
*  peuiath TEKCTOBBIC 321241 apHU(PMETHYECKHM CIIOCOOOM;
*  IPUMEHATH BHIYUCIUTEIbHBIE YMEHUS B IPAKTUYECKUX CUTYAIHAX, B TOM YHCIIE
TpeOYIOIMX BBIOOPA HYKHBIX JAHHBIX WM TOUCKA HEAOCTAIOIINX.
Yuenux nonyyum 603moxcHocms:
*  NIPOBOJUTH HECIOXKHBIE IOKA3aTEIbHBIC PACCyKICHHS,;
*  HCCIJIC/IOBATh YKMCJIOBBIC 3aKOHOMEPHOCTH U YCTaHABIMBATH CBOWMCTBA YHCEN Ha OCHOBE
HaOJIIOICHU S, TPOBEJICHUS YUCIIOBOTO IKCIIEPUMEHTA;
. NPUMEHSThH Pa3HO0Opa3HbIe MPUEMBI PAMOHAIN3AIMH BEIYMCICHUN.
PaumonajbHble YuCaa

Yuenux nayuumcs:

*  pacno3HaBaTh Pa3JIMYHbIEC BUBI YUCEI: HATYPAIBbHOE, OJOKHUTEIbHOE, OTPULIATEIBHOE,
IpoOHoe, 11e10e, palioOHaIbHOE; TPABUIIBHO YHIOTPEOJIATh U MCII0JIb30BaTh TEPMUHBI U
CHUMBOJIbI, CBA3aHHBIE C PALlMOHAIILHBIMU YHCIIaMU;

*  OTMEYaTh HAKOOPAMHATHOM MNPSIMON TOYKM, COOTBETCTBYIOIIME 33JaHHBIM YHUCIIAM;
OIpeAEIATh KOOPAUHATY OTMEUEHHOMN TOUKH;

*  CpaBHUBATh pallOHAJIbHbIE YUCIIA;

*  BBINOJIHATH BHIYUCIICHUS C MTOJIOKUTEIbHBIMU M OTPULATEIbHBIMU YHCIAMH.

Yuenux nonyuum 6ozmooicnocmo:

*  BBINOJIHAThH BBIYMCIIECHUS C PAMOHAIBHBIMU YHCJIAMH, COYETasl YCTHbIE U MHCbMEHHbIE
npuEMBI BEIYUCICHUH, TIPUMEHSISI TPH HEOOXO0IUMOCTH KaJIbKYJISATOP;

*  HCIOJIB30BaTh MPUEMBI, PALIMOHAIUZUPYIOLINE BBIUNCIICHHUS;

*  KOHTPOJHMPOBATH BBIYUCIIEHHS, BEIOMPAst MOIXOASIIHNM U CUTyalluK CIOCo0.

H3mepenusi, npulJIMKeHUsl, OLIEHKH

Yuenux nayyumcs:

° OKPYIJIATH HATYPAJIBHBIC YUCJIa 1 JECCATUYHBIC I[pO6I/I;

° pa6OTaTB C CAMHUIaMHU U3MEPCHU BEJINYHH,

*  HMHTEPIPETUPOBATH OTBET 3a/layl B COOTBETCTBHM C MOCTABIECHHBIM BOIIPOCOM.
Vuenux noaysum 603MOINCHOCNIb.

* WCIIONIb30BaTh B XOJI€ pEIIeHUs 3aJay IPEACTaBICHUS, CBS3aHHBIE C

npUOTKEHHBIMU 3HAYCHUSIMU BEJIUYHH.
Anzeopa Anredpandeckue BbIpaKeHHUsl.

YpagHenus

Yuenuk nayuumcs:
*  UCHOJb30BaTh OYKBBI s 3amucH OOUIMX YTBEpXKIACHHM (Hampumep, CBOMCTB
apuQMeTHUYECKUX IeUCTBUMN, CBOWCTB HYJIS IPU YMHOXKEHHUH ), IPaBUII, POPMYI;
*  OHepupoBaTh MOHATHEM «OYKBEHHOE BBIPAKEHHEY;
*  OCYILECTBIATH DJIEMEHTAPHYIO 1E€ATEIBHOCTD, CBA3aHHYIO C IOHATUEM «ypaBHEHUEY;
*  BBINOJHATH CTaHJAPTHBIE MPOLEAYPHl HA KOOPAMHATHOW IUIOCKOCTHU: CTPOMTH TOYKH IO
3alaHHbIM KOOpJMHATaM, HaXOJUTh KOOPINHAThl OTMEYEHHBIX TOYEK.
Yuenux nonyuum eozmoorcnocms.



* TMpUOOPECTH HAaYaIbHBIM OMBIT PaObOTHI ¢ (pOpMysIaMH: BBHIYUCIATH MO GOpMysnaM, B TOM
YHCIIe HCIONBb3YEMbIM B pealbHOW MPAKTUKE;, COCTaBIATH (DOPMYINIBI MO YCIOBHUSAM,
3aJJaHHBIM 33/1a4€i UITN YEPTEKOM;

¢ HOCpeBOAUTHL YCJIOBHUA TCKCTOBBIX 3alad Ha alr 66paI/I‘~I€CKPlf/'I A3BIK, COCTaBJIATH
COOTBETCTBYIOIIIEE YPABHEHUE;

¢ IIOBHAKOMHUTBECA C I/meeﬁ KOoopauHaT, ¢ IpuMCpaMu HCIIOJIb30BAHHA KOOpAUHAT B
peanbHON KU3HU.

Bepoamnocms u cmamucmuka
OnucarejabHasi CTATUCTHKA

Yuenux nayyumca:

paborath ¢ uHpOpMaNUeH, MPEACTABICHHOW B QopMe TaONHIlbl, CTOJIOYATOM WIIH
KpYTOBOM JUarpaMMBl.
pemarhb mpocTenire KOMOMHATOPHBIE 331a4u TIepeOOpOM BO3MOYKHBIX BAPHAHTOB
Yuenux nomyuum eozmoorcnocme:
NOHATh, YTO OJHY H Ty € HWHPOPMAIHMIO MOXXHO NPEIACTaBUTh B pa3HOU
dopme (B Buae TadnMII WIM JUarpamm), M BbIOpaTh A €€ UHTEpIpeTaluu
OoJiee HarJIAIHOE MPEICTABIICHHE.
T'eomempusn
HarasiiHas reoMerpus

Yuenux Hayvyumcs.

pacno3HaBaThb Ha 4YepTEKax, PUCYHKAX, B OKPYKAIOLUIEM MHUpPE IJIOCKUE T€OMETPHUUECKHE
¢uryper, KoHpurypauuu GuUryp, ONHCHIBATH UX, HCHOJB3Yyd TE€OMETPUUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, OTUCHIBATh CBOMCTBA (QUTYD;

pacmo3HaBaThb Ha YEpPTEKax, PUCYHKAX, B OKPYKAIOIEM MHPE HPOCTPAHCTBEHHbIE
reoMeTpuueckue (GUrypsl, ONUCHIBATh HUX, HCIOJB3Ysl I€OMETPUYECKYI TEPMHHOJIOTHIO,
OIKCBIBAaTh CBOMCTBA (UIYp; paclo3HaBaTh pa3BEPTKM KyOa, mapasiesenumnesia, MUpaMuibl,
LWIMH]pA U KOHYCA;

u300pakaTb TeoMeTpuuyeckue (Uryppl M KOH(UIYpalMd C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U OT PYKH, HAa HEIMHOBAaHHOMU U KJeTyaToi Oymare;



COILEPKAHHUE YYEBHOI'O ITPEJIMETA
Apudpmernka
Harypaabuble yuciaa. Hatypanbasiii psana. JlecaTuunas cuctema cuuciieHus. ApudmeTuaeckue
JIeMCTBUS C HATYpaJbHBIMHU ynciamMu. CBONCTBA apupMeTHIECKUX NEHCTBUN.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEJIEM.

Yucnossle BBIpaXKEHUS, 3HAUEHHUE YHUCIOBOTO BbIpakeHUs. [10psnoK AeUCTBUN B YHMCIIOBBIX
BBIPKEHUSX, UCIIOJIb30BaHHE CKOOOK. Pelenne TeKCTOBBIX 3a/1a4 apu(pMETHIECKUM CIIOCOOOM.

Henutenu u kpatHbele. CBOMCTBA M NMPU3HAKU AeIUMOCTU. [IpocThle M cocTaBHbIE yuCha.
Pa3noxenune HaTypaabHOTO YKCIIa Ha IPOCThIE MHOXKUTEINU. JlelIeHne ¢ OCTaTKOM.
poou. OObikHOBeHHas ApoOb. OcHOBHOE CBOMCTBO japoOu. CpaBHEHHE OOBIKHOBEHHBIX
npobeil. Apudmerndeckue AEUCTBUA C OOBIKHOBEHHBIMHM JpoOsMu. HaxoxieHue yacTu OT
LIEJIOT0 U LIEJIOTO 110 €0 YACTH.

Hecartuunas npo6b. CpaBHEHHE JECATUYHBIX JpoOel. Apudmerndyeckue IEHCTBHS C
NeCATUYHBIMH po0simu. [IpencraBienue AecATUYHON ApOOH B BHIE OOBIKHOBEHHOW IpoOu u
OOBIKHOBEHHOM B BUJIE JIECATUYHOM.

[IpoleHThI; HaXOKAEHUE MPOLEHTA OT BEITUYMHBI U BEJIMYUHBI 110 €€ NPoeHTY. OTHOLIEHUE;
BBIPKEHHE OTHOIICHUS B IPOLICHTAX.

Pemenne  TeKCTOBBIX  3amay apuQMeTUYECKUM crocobom. PanuonanbHble
yncia.llonoxuTenbHble 1 OTpULATENbHBIE YUCHA, MOAYJIb Ynciaa. MHOXKECTBO LIEbIX YHCEIL.
MHOECTBO pallOHATIBHBIX YHCEIT; PALIMOHAIILHOE YMCIIO KaK OTHOIIEHHE M/N, rae m — 1enoe
YUCo, T — HaTypaiabHOoe. CpaBHEHHE paAllMOHAIBHBIX 4Yuceld. Apu(pMETHYECKUE EUCTBHS C
panuoHaIbHBIMU yKciaMu. CBOMCTBa apUPMETHUECKUX AEUCTBUM.

KoopannaTHas npsiMasi; 1300paXeHHe YMCeNl TOYKaMH KOOPAMHATHOHN mpsiMoid. M3mepenus,
npUOIMKEHUS, OLIEHKU. EMUHUIBI n3MepeHus AJuHBL, Iulomaan, o0bémMa, Macchl, BPEMEHH,
ckopoctd.  IlpubmmxkéHHoe  3HaueHHe  BenuuMHbL. OKpyIJIEHHWE HATypalbHBIX YHUCEN U
necaTu4HbIX ApoOeil. [Ipukuka 1 orleHKa pe3ynbTaToOB BHIUMCIEHUIN. DIIeMEeHThI anreopsl
Hcnonb3oBanue OykB s 00O3HAu€HWs] 4YMCeN, JUIsl 3alUCH CBOMCTB apuU(METHUECKUX
neiictBuil. bykBeHHble BbIpaxkeHus. UnciaoBoe 3HaueHHe OYKBEHHOTO BbIpaxkeHus. JlomycTuMele
3HaueHusl OYKB B BHIPAJKEHUU.

VYpaBHeHUe; KopeHb ypaBHeHUs. HaxoxieHre HEU3BECTHBIX KOMIIOHEHTOB apU(PMETHUECKUX
nerictBuid. [Ipumepsl permeHnst TEKCTOBBIX 3a7a4 C MOMOILBIO YPaBHEHUH.

JlexapToBBI KOOPAMHATEI HA IUNIOCKOCTH. [locTpoeHre Toukn MKoOpAUHATAM,

OIpeZieIEHNE KOOPAUHAT TOUKU Ha INIOCKOCTH. OnucarebHAas CTAaTHCTHKA.
KomOnnaTopuka

[TpencraBiaeHne faHHBIX B BUJE TaOIUL], TUArPAMM.

Pemienne koMOMHATOPHBIX 3a7a4 nepedopom BapuaHToB. Harnsanas
reoMeTpus

Harnsgnele npencraBieHus o (urypax Ha IUIOCKOCTH: MpsiMasi, OTPE3OK, JIyd, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYXKHOCTb, KPYT. UeThIpeXyrolbHUK, MPSMOYTOJIBHUK, KBaJpar.
TpeyronbHMK, BUIBl TPEYrodbHUKOB. [IpaBuiibHBIE MHOrOyrojbHuUKU. M300paxkeHue
reoMeTpuueckux Guryp. BzaumHoe pacrosioskeHue AByX MPsIMBIX, IBYX OKPYKHOCTEH, mpsiMoi
U OKPY>KHOCTH.

JlninHa otpeska, jsomaHoi. Ilepumerp MHOroyrojipHUKa. ENUHUIBI M3MEPEHHS AJIMHBL
W3mepenne InuHbl 0Tpe3Ka, IOCTPOCHUE OTPE3Ka 3aJaHHOM JJINHBIL.

Bunst yrnos. I'pagycHas mepa yrima. M3mepeHwe UM IOCTPOCHHME YIVIOB C ITOMOILBIO
TpaHcnopTupa. buccekrpuca yria.



[TonsTre muomaau GUrypsl; €IUHULBI U3MepeHus Imomaau. [lnomanb npsMOyroabHUKA,
kBaapara. [IpubmmkéaHoe u3Mepenue miomanau GUryp Ha kiaerdatoi Oymare. PaBHoBenukue
burypsl.

Harnsigaele npeacraBiieHrs 0 IPOCTPAaHCTBEHHBIX QUrypax: Ky0, mapajuiesnenumnes, npusma,
nupamua, map, chepa, konyc, mumHAp. M300pakenue npocTpancTBEHHBIX (Guryp. [Ipumepst
ceyeHuii.  Muororpannuku.  IIpaBuibHble ~ MHOrorpanHuku.  IIpumepsl  pa3BEépTok
MHOTOTPAaHHHUKOB, IWIMHApPA W KoHyca. [lonstne o0bEma; eauHHIBl 00béMa. OOBEM
IPSMOYTOJIBHOTO Mapajuiesenunena, Kyoa.

[Tonusitue o paBenctBe ¢uryp. LlenTpanbHas, oceBasi U 3epKalbHasi CHMMETPUH.
N3o00pakeHrne CUMMETPUYHBIX UTYD.

MartemaTuKa B HCTOPHYECKOM Pa3BUTHH.

Hctopusi QopmMupoBaHus MOHATUS 4YHWCIA: HATypalbHbIE 4YHUCHA, JApOOU, HEIOCTaTOYHBIX
palMOHAIBHBIX YHCEN I TEOMETPUUYECKUX HM3MEPEHUH,uppaldoHaibHble yucia. CTapuHHbBIE
cucrtembl 3amucu uucen. Jpoou B BaBunone, Erunte, Pume. OTKpbITHE AECATUYHBIX TPOOCH.
Crapunnbsie cuctembiMep. [lecsituunbie apobu u MeTpuueckas cuctema Mmep. [losBienue
OTpULATENbHBIX yKcen U Hys. JI. Marauukuii. JI. Diinep.

S kaace

Ne Pa3zgen KoandecTBo yacoB
1. [ToBTOpEeHME 7
2. Jlnanm 9
3. HatypaiibHble uncna 12
4. JlercTBUA ¢ HaTypalbHBIMUA YUCIIAMU 21
5. Hcnonb3oBanre CBOMCTB AEUCTBUM MPU BHIYUCICHUSIX 10
6. VYTIBl 1 MHOTOYTOJIBHUKH 9
7. JlenmuMocTh gucen 16
8. TpeyroabHUKHN U 4ETBIPEXYTOJIbHUKU 10
9. |Apobu 19
10. |HeiicTBus ¢ npobsmu 35
11. |MHororpaHHuKu 11
12. |Tabauups! U 1uarpaMMel 10
13. |IloBTOpEHUE U UTOTOBBIN KOHTPOJIb 11

Hroro 180

6 xiacc

1. |lloBTopenue 5)
2. JpoOu ¥ mpoTeHTHI 16
3. [IpsiMbIe Ha MIJIOCKOCTH U B IPOCTPAHCTBE 7
4. Jecsatuanbie 1poou 9




5. JIefcTBHS C IECATHYHBIME IPOOSMU 27
g : OKpyXHOCTb 9
7. OTHOLIEHUS ¥ IPOLEHTHI 17
Beipaxxenus. @opmyisl. Y paBHEHHUS 17
9. Cummerpust 8
10. |Llensic yncaa 13
11. |PauunonanpHble ynca 17
12.  |MHOroyroiabHUKH U MHOTOTPAHHUKH 9
13. |MmuoxectBa. KomOuHaTopuka 8
14. |IloBTOpeHme 6 Kiacca 18
Hroro 180




TEMATHYECKOE ILTAHUPOBAHME C OIPEJIEJEHUEM OCHOBHBIX BUJIOB YYEBHOMAEATEJIBHOCTH

5 KJace
Paznen |n/T |[Copep:xaHue MmaTepmuasa Yacpl | XapaKkTepuCTHKAa OCHOBHBIX BHM/JI0B /1eSITeJILHOCTH
VYeHUKA
1. IloBTOpEHME. 7 |YMerb mepenaBaTh COJEp)KaHUE B CXKAaTOM (pa3BEpPHYTOM) BUJE;
5 |CONOCTABIATH U oTOMpaTh MH(POPMALUIO, MOTYYEHHYIO U3 Pa3HBIX
1-5  |Hosropenne UCTOYHUKOB (CIpaBOYHMKH, MHTEpHET); nenaTh MNPEeAIroyIoKEeHUe
BXo/IHAst KOHTPOITBHAS paboTa 1 |00 uHbopmammu, KOTOpas Hy>KHaA s PELICHUS IPEeIMETHOM
< v v o
2 = v yuebHo#l 3amauu. OGopMIIATE MBICTH B YCTHOW M IMHUCHMEHHOM
= AHanu3 BXOJHOW KOHTPOJIbHON pabOThI 1 .
2 peuu C Y4eTOM pEYEBBIX CHUTyallUi; yMETb IpPU HEOOXOIUMOCTU
= OTCTauBaTh TOYKY 3pEHMs, apryMEHTUpYs €€, IOATBEpKIas
fé* (dakTamu; yMeTh MOHUMATh TOYKY 3PEHHSI IPYrOTo, CIYyIIaTh APYT
Jpyra; yMeTb B3IJISHYTb Ha CHUTYyalMl0 C WHOM MO3ULUU U
JIOTOBOPUTHCS C JIFOJABMHU HMHBIX MO3ULUHI; YMETh CIylIaTh IPYIHX,
MIPUHATH IPYTYIO0 TOUKY 3pEHHS, U3MEHUTH CBOIO TOUKY 3PEHHS.
2. JIunumn 9 |Pacno3HaBaTh Ha IpeaMeTax, H300paXEHUSX, B OKPYXKaroIEeM
8-9 Pa3H006pa3Hblit MUp JTHHHA 2 |MHpe pa3iIdyHbBIE JIMHUW, IUIOCKHE U IPOCTPAHCTBEHHBIE,;
m
- pacmo3HaBaThb Ha yepTexax M PHUCYHKAax 3aMKHYTble U
S 10-11 (TIpsimast. Yactu npsimoii. JlomaHast 2
= HE3aMKHYThl€  JIMHMM, CaMO  I[iepecekaromuecss U 0e3
5 12-13 | dnuHa TuHUU 2 .. .
S E camMollepeceuyeHui; ONMChIBaTh U  XapaKTepuU30BaTh JIMHUU;
O = -
é = 14-15 OKpy>HOCTB 2 n300pakaTh pa3iMyHble JIMHUM; KOHCTPYHUPOBATh aJIrOPUTM
™ ) )
< » " " MOCTPOEHUSI IMHUM, N300pa’keHHON Ha KJIeT4aToi Oymare, CTpOUTh
" o 16 O0630pHBII ypok mo Teme "JInann 1 Y ) P y > CTp
== [0 AJrOPUTMY; PAclO3HaThb Ha YEPTE)KaxX, PUCYHKAX M MOJIEIAX
qg 5 MPSMYIO, YaCTH IPSIMOM, JIOMaHy0; IPUBOJUTE NIPUMEPHI aHAJIOTOB
0]
S £ yacTell MpsMOM B OKPYXKAIOIIEM MHpE; MOJEIUPOBATH MPSIMYIO,
~ ) v
= §* JIOMaHYI0; y3HaBaTh CBOMCTBA MPSAMOIi; U300paXkaTh MPAMYIO, JIyd,
<
T = OTPE30K, JIOMAaHYyI0 OT PYKH U C HCIOJb30BAaHUEM JIMHEUKH;
= .
= U3MEpATh JUIMHBI OTPE3KOB C IOMOIIBI0 JIMHEHKU; CpaBHUBATh
<
T JUIMHBI OTPE3KOB C IIOMOILIBIO IUPKYJs, Ha IJa3, BBINOJIHUB
U3MEpPEHUs; CTPOUTb OTPE3KU 3aJaHHOM JJIMHBI C IIOMOIIBIO
JVHEWKY; y3HABaTh 3aBUCUMOCTU MEXKIY €IMHULAMU METPUUECKON




CHCTEMBI Mep, BbIpAXXaTh OJHU €AMHUIIBI Yepe3 APYrHe; HaXOqUTh
OIMOKM IpU IepexoAe OT OJHMX EIUHMI] HU3MEPEHUs [UIMH K
ApYTUM; HaXOIUTh JUIMHBI JIOMAHBIX; HAXOIUThb [UIMHY KpPUBOH
JMHAW ~ paclo3HaBaTh Ha  4YepTekax, pPUCYHKax,
OKPY>KHOCTb M KpYT; IPUBOAUTH MPUMEPBI OKPY>KHOCTU U Kpyra B
OKPYXKaIOIIEM MHUPE; U300pakaTh OKPYKHOCTb 3aJJaHHOTO paauyca
c MOMOILBIO LUPKYJIIS;

BOCIIpOU3BCACHUA PUCYHKOB U3

MOJIEIAX

KOHCTPYHUPOBATh ANrOpUTM

Opr>KHOCT€I>i; CTpOUTb IIO
AITOPUTMY; OCYIICCTBIIATE CAMOKOHTPOJIb, IIPOBEPASA COOTBETCTBUC
IIOJIYYCHHOT'O I/1306p8.)KeHI/I$I 3aAaHHOMY PHUCYHKY; I/I306pa)KaTL
OKPY’KHOCTH  IIO HCII0JIBb30BaTh

OIIMCaHHIO, TCPMHUHOJIOTHUIO,

CBSI3aHHYIO C OKPY’KHOCTBIO; y3HaBaTh CBOWCTBA OKPYKHOCTH.

Apudmernka. nemMeHTHI anredpbl. OnucaTenbHas CTATUCTHKA.

KomMOuHaropuka. MaTemaTuka B HCTOPUYECKOM Pa3BUTHH

3. HatypaJibHble yucia. 12
17-18 |Kak 3anuchIBatOT ¥ YUTAIOT YKCIIA 2
19-21 |Harypansbnslii psan. CpaBHEHNE HaTypaJIbHBIX YUCEI 3
22-23 |OkpyriieHHe HaTypaJIbHBIX YHCEIl 2
24-26 |KoMmOuHaTOpHBIC 3a1a4H 3
27 O0630pHbIit ypok 1o TeMe "HarypanbHble uncna" 1
28 KonTponbnas pabota Ne 2 mo teme "HarypanbpHbie uncna" 1
4. JleiicTBHSl ¢ HATYPAJIbLHBIMH YHCJIAMH 21
29 AHanu3 KOHTpoJbHOM paboTsl Ne 2 o Teme «Hatypanehbie | 1
yrcnay. ClokeHre U BBIYUTaHHE

30-31 |CrnoxeHre U BEIUUTAHUE

32-35 |YMHOXEHME U eJIEHne 4
36-39 |[lopsinok nelicTBUIl B BBIUUCIEHUAX 4
40-42 |Ctemes unciia 3
43-47 |3agaun Ha IBUIKEHUE 4

UYuTath ¥ 3alMCHIBATH OOJIBIIINE HATYPAJIbHbIE YKMCIIA; UCTIONb30BATh JJISI
3aricH OOJIBIINX YHCEIT COKPAIICHHUS: ThIC., MJIH., MJIP/L.; IPECTABIITH
Yyciia BUJE CYMMBbl PaspsiIHbIX ClaraéMblX; MEPEXOIUTh OT OAHHX
©MHUL] M3MEpPEeHHUs BEMYMH K JPYrUM; HAXOAMTh OLIMOKM NpH
nepexoie OT OJHMX €IMHMIl H3MEpeHHs K JApYyruM; 4YWUTaTh |
3alMChIBATh HETO3ULIMOHHOM  CHCTEME

qyucila B CUHCJICHUS,

ONMCBHIBATH  CBOWMCTBA  HATypaJbHOIO  psAJNA;CPaBHHUBATh U
yYOnopsaao4UrMBaTh HATypPaJIbHBIC 4YHUCIIA, BCIMYHUHBI (I[J'II/IHy, Maccy,
BpeMﬂ), BBIPAKCHHBIC B pa3HbIX CAWHHUIAX HW3MCPCHHA, YCPTHUTH
KOOPZIMHATHYIO TPSAMYIO; N300paKaTh YiCIa TOYKaMH Ha KOOPMHATHOM
NpsIMOM; HAXOJWTh KOOPJMHATy OTMEUEHHOW TOUKH; HCCIIeIOBaTh
YUCIIOBBIE 3aKOHOMEPHOCTH; YCTaHABIMBATH HAa OCHOBE JAHHOM
uH(opMaIUH, coJieprKaIleil YMCIIO ¢ HYJISIMH Ha KOHILIE, KaKoe 3HaYeHHe
OHO BBIp@KaeT: TOUYHOE WM NPHOIKEHHOE; OKPYIJIATH HaTypaslbHbIC
Yyciaa 1O CMBICTY;, pellaTh KOMOMHATOpHBIE 33/1adyd C TIOMOILBIO
nepedopa BCEX BO3MOXKHBIX BAPUAHTOB (KOMOMHAIMI 4HMCEN, CIIOB,
MPEIMETOB U JIP.); MOJIETMPOBATh XOJ] PEIICHNS C TIOMOIIBIO PHCYHKA,
JiepeBa BO3MOXKHBIX BapHAHTOB; MPHMEHSTH TIPABIIO OKPYIJICHHS
HATYpPaIbHBIX YMCENT; y9aCTBOBATh B OOCYKICHUH BO3MOXHBIX OIIMOOK

B XOC U pE3YJIbTATC BBIITOJIHCHU A SaﬂaHI/IfI Ha OKPYTJICHHUEC YHCCII.




TPAaHCIOPTHPA; pellaTh 3a/laud Ha HAXOXJIEHUE I'paIyCHOW Mephl

48-49 |O630pHBIE ypoku 10 Teme "JleiicTBUS ¢ HaTypaJIbHBIMU 2
50 KonTponbnas padorta Ne 3 o teme "/leiicTBus c 1
HATypaJbHBIMU YUCIIaMH"
S S. UcnoJsib30BaHHe CBOMCTB AeHCTBHUI NPU BLIYHCICHUAX 10 |3anmuchiBaTHL C  [OMOLIBIO OyKB  IMEPEMECTUTEIBHOE U
T m o
'_Q o o .
5 g |51  |Anams kontponsHoit paboter Ne 3 mo Teme "[leticTaus ¢ 1 |CoteTAaTCNBHOC  CBOMCTBA  CIOXCHWSA W yMHOXCHU,
= ) .
5 = HaTYpaIbHBIME YrcIaMu”. CBOJCTBA CIOKEHHUS K (¢hopmysmpoBaTh npaBuiia npeodpazoBaHUS YUCIOBBIX BbIPAKEHUI
= 2 52 CBoiiCcTBa CIOKEHUS ¥ YMHOKEHHS 1 |Ha OCHOBE CBOHCTB CJOXEHHUS M YMHOXXEHHUS; MCIIOJIb30BaTh
© § E = CBOWCTBA JAEHCTBMM JUIsl TPYNIUPOBKM CJIara€éMblX B CyMME€ U
— S &£ |53-55 |PacnpenenurenbHoe CBONCTBO 3 .
A y = MHO>KUTEJEH B MPOU3BEICHUH; AHAJTU3UPOBATH M PACCYKAaTh B
O a0} o
o E g 56-58 |Pemenne 3anaq 3 |Xome WcCleMOBAHMS UMCIOBBIX 3aKOHOMEPHOCTEH; O0OCYXKIaTh
SH="
© % Z |59 O0630pHEIT ypok 1o TeMe "V cronb30BaHne CBONCTB 1 |[BO3MOXKHOCTb BBIMHCICHHA Iiomann [IpsAMOYTOJIbHUKA,
3 =
EZ 3 neticTrutt g RuaucTenuax” COCTaBJIEHHOIO M3  JIByX  IpSIMOYIOJbHUKOB,  pPa3HbIMU
" v
S g Z (60 Konrposnbnas pabora Ne 4 o teme "Hcrnonb3oanne 1 |cnocobamu;3anuceiBaTh pacupeaenuTeNnbHOe CBOMCTBO
(0] o o v 9 (9] "
S~ =] CBOUCTB ICUCTBUH NIPH BBITHCIICHUAX YMHOXXEHHUSI OTHOCHTEIBHO CJOXEHHUS C IOMOILBIO OYKB;
. O
g g = (¢opmy.1MpoBaTh U NPUMEHATHb I[PABWIO BbIHECEHHUsS OOLIEro
S
= B MHOJKUTENS 32 CKOOKM M BBIIOJHATH OOpaTHOE NMpeoOpazoBaHME;
[P]
_a E y4acTBOBaTh B OOCYXJEHMM BO3MOXKHBIX OIIMOOK B IIETIOYKE
8 5 peo0pa30BaHts; AaHAJIU3MPOBATH U OCMBICJAMBATH TEKCT 33JauH,
< nepedoDMVINDOBATL U3BJIEKATH XOITUM
a 6. Yribl 1 MHOTOYTOJILHUKH 9 |Pacnmo3HaBaTh Ha 4YepTexax, pPUCYHKaX M MOJENSIX YIVIbI,
LQE $ |61 AHaIU3 KOHTPOIBHOM paboTsr Ne 4 110 Teme pacno3HaBaThb MpPSMOM, pa3BepHYTHIN, OCTPHIHA, TYHNOW Yrodi;
= é "Mcnonb30BaHie CBOWCTB ACHCTBUIA TIPH BBIYHCICHUSIX. M300paXarh yrJbl OT PYKH M C HCTONB30BAHMEM HEPTEKHBIX
g ; "Kak 0603HAYAIOT H CDABHUBAIOT VIIEL MHCTPYMEHTOB Ha HEJIMHOBAaHHOM W  KJjeTyaTto Oywmare,
g 5 62 Kak 0003HauaroT u CpaBHUBAIOT YTJIbI 1 |moapeampoBaTh U3 OymMaru M JIpyrux MaTepualioB; pacno3HABaTh,
L 5 MoJe1u ;
2B 63-65 |V3MepeHne yIiioB 3 01eIMPOBATH OUCCEKTPHCY YIJia; Ppacmo3HaBaTh Ha YepTexkax,
. A PUCYHKAaX, M MOJEISIX MpsIMbIE, OCTpBIE, TYNbIE U Pa3BEPHYTHIE
S ¢ |66-67 MHOrOYroJbHUKH 2
iz .
= = yIibl; H3MEPATHh C TOMOIIBIO TPAHCIOPTHpPAa U CpPaBHUBATh
2 E BEJIMYHHBI YIJIOB;CTPOMTH YIJIbl 3alaHHOM BEJIMYMHBI C TOMOLIBIO
e 68 O0630pHbIi ypok 110 TeMe "YTIIbl 1 MHOTOYTOJIbHUKH" 1
a
<

YTJIOB; paclio3HaBaTh MHOTOYTOJbHUKM Ha 4YEpPTekKax, PUCYHKaX;




CBOWCTBAa TPEYrOJIbHUKOB IIyTEM OJKCIEPUMEHTa, HaOII0IeHNUs,

69 Kontponbnas padorta Ne 5 o reme "Yruibl u 1 |HaxoIWTh MX AHAJOTMYHO B OKPYXKAIOLIEM MHUPE; MOIECIMPOBATH
MHOTOYT'OJIbHUKH" MHOTOYIOJIbHUKH, HCIIONIb3Yys Oymary, TMpOBOJIOKY U Ap.;
n300pakaTh Ha HEJIMHOBAHHOMW W KJIET4aToOl Oymare u3MepsiTh
7. JenumocTb ynce 16 |®opMynHpoOBaTh ONPEACICHUS MOHATUN «IEIHUTENbY» U «KPaTHOE»
< . o .
= yyclia, YHOoTpeOJsATh MX B pe4H; HAXOJIUTh HAMOOJBLIMKI 0O0uIuit
2 5 |70 AHanm3 KOHTPOJIbHOHM paboTsl Ne 5 o Teme "YTibl u 1 » YHOTp pet, 2 m
5 = " JeNuTeNnb W HauMeHblllee oOmiee KpaTHOE JABYX  YHCET;
2 £ MHOTOYTOJbHUKHU". [lenuTenu u KpaTHbIe
E = HCNOJIB30BATh  COOTBETCTBYIOUIME  OOO3HAUEHHUS;  pellaTh
(AR
© ; 71-72 |enutenu u kpatnbie 5 |TEKCTOBbIE  3aJ@4d,  CBS3aHHBIE C  JICJIMMOCTBIO  YHMCEI,
im: e (opMyIHpOBATH OIpENEeNeHUs] MPOCTOTO W COCTAaBHOTO YHCIA;
5 3 NPUBOAUTH MPUMEPHI MPOCTBIX U COCTABHBIX YHCEJ; BBITIOIHATH
e £ |73-75 |IIpocThie U COCTaBHBIE YHCIIA 3
s 2 pasjoKeHUEe 4Yuclia Ha MPOCThIE MHOXKUTEIH, HMCHOJIb30BATH
o
= 5 76-77 |[lenmuMOCTb CyMMBI U IIPOM3BE/ICHUS 2 MaTEeMaTHYeCKyl0 TEPMHHOJOTHIO;HAXOAUTh IMPOCThIE YHCIIA
©C =
. m BOCIOJIb30BABIIUCH «peHIeTOM JpaTocheHa» Mo MPeAsioKeHHOMY
2 < |78-80 |[Ipu3Haku qenuMOCTH 3
S 2 IUIaHy; MCMOJb30BaTh TaONMIy TMPOCTHIX YHCEN; MPOBOIAUTH
]
5 & |81-83 |[enenue ¢ octaTkoM 3 |HeC/IOKHbIE UCCIIEN0BAHUS, ONUPAACH HA YUCIIOBBIE DKCIIEPUMEHTHI
= .
5 % (B TOM 4McIIE C TOMOIIBIO KOMITBIOTEPA); POPMYIUPOBATH CBOICTBA
= = |84 O0630pHBII ypok mo TeMe "JlemumocTs yncen" 1 |AeNIMMOCTH CyMMbI M HIPOM3BENEHHUS; NOKA3bIBaTh YTBEPIKICHUS,
z o oOparasich K COOTBETCTBYIOIINM OpPMYJTHPOBKaM;
= £ (85 Konrtponsnas padora Ne 6 o teme "/lenumocts uncen" 1 P Yio (opytip ’
Q) ) KOHCTPYMPOBAaTh MaTEMaTUYECKHE YTBEPXKICHHUS C TOMOIIBIO
E CE CBSI3KH «ECJH..., TO...», MCHOJb30BATh TEPMUH «KOHTPIPUMEPY;
q; = ONMpoBepraTh YTBEPXKJIEHUE OOIIEro xapakTepa ¢ IOMOIIbIO
& z KOHTpIpuMepa;popMyIupoBaTh MPU3HAKH JEIUMOCTH Ha 2, Ha 5,
<% ~ Ha 10, Ha 3, Ha 9; NMPUBOAMTHL NIPUMEPHI YHUCET AEIALIUXCS U HE
NeNAlMXcsl Ha Kakoe-TM0O W3 yKa3aHHBIX 4YHCeN, J1aBaTh
. |8. TpeyroibHUKHM U 4YeThIPEXYroJbHUKH 10 |Pacmo3HaBaTh TPEYrOJbHHUKH HA YEPTEKAX U PUCYHKAX; MPUBOIUTH
<
K g ” .
: ‘é E 486 AHanu3 KOHTPOJIbHOM paboTsl Ne 6 o Teme "JlenuMocTh 1 |mpuMepsl aHAIOrOB 3TUX (UTYp B OKpPYXKAIOLIEM MUPE; U300paxarh
2 = 9 E yricen". TpeyroJIbHUKHU U UX BHUJIBI TPEYTONbHUKKA OT PYKH M C HCIOJNH30BAHHEM UYEPTEHKHBIX
D
< > o
§ °E’ = 287 TpeyronbHUKH ¥ UX BUIbI 1 |MHCTpYMEHTOB, Ha HEJIMHOBAHHONW W KjeTyaTod Oymare;
E g ' E MOJIETTUPOBaTh, HCHONB3ys OyMary, MpOBOJOKY; HCCIEI0BATh
D < 488-89 |IIpsiMoyronbHUKH 2




90-91

PaBencTBo ¢uryp

92-93

[Inomans npsMOYyrojbHUKA

94

O0630pHbIi1 ypok 110 TeMe "TpeyroapbHUKH 1
YEThIPEXYrOJbHUKN"

95

Kontposbnast padora Ne 7 mo teme "TpeyronbHuku u
YEThIPEXYTrOJIbHUKHU"

U3MEpEHUs, MOJAEIMPOBAHUSA, B TOM 4YHCIE, C HCIOJIb30BaHUEM
KOMIIbIOTEpA; M3MEpATh JJIUHBl CTOPOH, BEJIMYMHBI  YIJIOB
TPEYroJbHUKOB; KJIACCU(QUUUPOBATh TPEYrOJIbHUKH 110 YIJIaM,
CTOpOHAM; paclO3HaBaTh PABHOOEIPEHHBIC M PaBHOCTOPOHHHE
TPEYTOJIbHUKHU; HCIIOJIb30BATh TEPMUHOJIOTHIO, CBSI3aHHYIO C
TPEYroJIbHUKaMH;  BBIABUraTb  TUIOTE3bl O  CBOWCTBAx
paBHOOEPEHHBIX U PaBHOCTOPOHHUX TPEYrOJIbHUKOB,
00OCHOBBIBaTb HX; OOBACHATH Ha IpUMeEpax, OINpOBeprarb ¢
MIOMOILbI0  KOHTPIPUMEPOB  YTBEPXKAEHUS O  CBOMCTBax
TPEYroJbHUKOB; HAXOAUTh EPUMETP TPEYroJIbHUKOB, B TOM YHCIIE,
BBINOJIHAS HEOOXOUMbIE NU3MEPEHUs; KOHCTPYHPOBATh OPHAMEHTHI
U MapKeThl, n300paxasi UX OT PyKH, C IIOMOILbIO UHCTPYMEHTOB U
KOMIIBIOTEPHBIX MPOTrpamMM, pacro3HaBaTh MPSIMOYIOJbHUKU Ha
yeprexax M PUCYHKaX, IPUBOAUTH IPUMEPHl  aHAJIOTOB
NpSIMOYTOJIBHUKOB B OKpYXamImeMmM Mupe; (HopMymupoBarhb
OIIpeEICHUS IIPSIMOYTOJIbHUKA, KBaJIpaTa, n300paxkaTh
NPSIMOYTOJIBHUKM OT PYKH Ha HEJIMHOBAHHOM M KiieTyaToi Oymare,
CTPOUTh, MCIOJIb3Ysl UYEPTEKHBIE HHCTPYMEHTHI, IO 3aJaHHBIM
JUIMHAM CTOPOH; MOJIEJIMPOBATh, UCMONb3Yysl OyMary, MpoBOJIOKY H
np. CpaBHUBaTh CBOMCTBA KBajJpaTa U HPSIMOYTOJIbHMKA OOIIEro
BUJA; BBIIBUraTb THUIOTE3bl O CBOMCTBAX NPSIMOYTOJbHUKA,
000CHOBBIBaTh UX; OOBSACHATH Ha IPUMEPAX.

9. Ipoomn

19

96

AHain3 KOHTPOJIbHOHM paboThl Ne 7 o Teme
"TpeyroabHUKH U YeThIpeXyroiabHUKH". Jlomu u apodu

97-
102

Homu u npodu

103-
106

OcHOBHOE CBOKCTBO ApoOu

107-
110

CpaBHeHue npobeit

MopenupoBaTh B rpadudeckoil, mpeaMeTHoi Gpopme 1ou u 1podu;
OIIEpUpPOBaTh MAaTEMAaTUYECKUMHU CHUMBOJIAMM; HA3bIBAaTh YMCIIUTEID
U 3HaAMEHaTellb  OOBIKHOBEHHOH  JIpoOH, OOBSCHATH  UX
COJIepKATeNbHbIM  CMBICT; OTMeuYaTb JpoOM TOYKaMH  Ha
KOOpDAMHATHOM  MNpsAMOM;  HAXOAMTb  KOOpPAMHATHI  TOYEK,
OTMEUYEHHBIX Ha KOOPJIMHATHOW MpsIMON; pemaTrb TEKCTOBbIE
3a/1a4¥ C OTIOPOW HA CMBICH MOHATHUS APOOU;IPUMEHSITh ApoOu 1is
BBIPKEHUS €UHUI] U3MEPEHMsI JJIMHBI, MacChl, BpeMEHHU B Ooiee
KPYIHBIX €IMHUILAX;(POpMYIMPOBATE OCHOBHOE CBOMCTBO ApOOH U




111-
112

Hatypanbnble uncna u apodu

113

O0630pHBI ypok 1o Teme "[poou”

114

KonTponbnas padorta Ne 8 mo teme "[poou"

3aNMCBIBATh €r0 C IOMOIIBI0 OYKB; MOJEJINPOBATh B rpadMuecKoi
(dopMe U ¢ TOMOILBIO KOOPAXHATHOHN NPSAMON OTHOILLIEHHE PABEHCTB
npo0elt; IPUMEHATh OCHOBHOE CBOMCTBO P00 K MpeoOpa30BaHUIO
npoOeli; HaxoAMTb OMMOKA TpPH COKpAalIeHUH Jpolelt wuim
NIPUBEACHUN HUX K HOBOMY 3HaMEHAaTENl0 U OOBACHATH MUX;
AHAJIM3MPOBATh  YKCJOBBIE  IIOCJIEIOBATEIbHOCTH,  WICHAMU
KOTOPBIX  SIBISIOTCS ~ JpoOW,  HAXOAUTh  NpaBWiIa  HUX
KOHCTPYMPOBAHUS;AHAJTU3UPOBATh UHUCIIOBBIE 3aKOHOMEPHOCTH,
CBSI3aHHBbIE C OOBIKHOBEHHBIMU JpOOSIMU; HPHUMEHATH JpoOU U
OCHOBHOE CBOMCTBO JIpoOM IpPU BBIPAKEHUM EIUHUL] U3MEPEHHS
BEJIMYMH B 0ojiee KPYIMHBIX €JMHMIAX; MOJEIMPOBATH C TOMOIIBIO
KOOPJAMHATHOW NPSIMOM OTHOILIEHHUS «OOJIBIIE», «MEHBIIE» s
OOBIKHOBEHHBIX  JApOOEH; CpaBHMBaTh JpoOM C  paBHBIMHU
3HAMEHATESIMM; NPUMEHSTh pa3JIUYHbIE IPUEMbl CpPaBHEHUS
npo0ei ¢ pasHBIMH 3HAMEHATENIIMH; HaXOJUTh CIIOCOOBI PEIICHHS
3aJa4, CBA3aHHBIX C YHOPS/IOYMBAHHUEM M CpaBHEHHEM Jpo0eii;
MOJIEIUpOBaTh B rpaduyeckoil M mpeaMeTHoH  ¢opme
CYIIECTBOBAaHME YAaCTHOI'O JUISl JIFOOBIX JIBYX HAaTypalbHbIX YHCEIT;
ONEpUPOBATH CUMBOJBHBIMH (OpMaMU: 3alMChIBaTh pe3yabTar
JIeJIEHNs] HaTypajbHBIX 4YHUCEJI B BHJAE JpoOH, TNPEACTABIAThH
HaTypaJbHblE  4YMcla  OOBIKHOBEHHBIMU  JIpOOSIMH;  pellaTh
TEKCTOBBIE 33J]a4l, CBA3aHHbIE C JIEJICHUEM HATypaJIbHBIX YHCEN, B
TOM YHCIIE, 33]]a4l U3 PEaIbHOM MPaKTUKH.

10. deiicTBHus ¢ ApOOSIMHU

35

115

Amnanu3 KOHTpoJbHOM paboTsl Ne 8 o Teme "/Ipodu".
CrnosxeHue U BeIYUTaHHUE Jpobeit

116-
121

CrnosxeHue U BeIYUTaHHUE Jpobeit

122-
127

CoXeHHE U BRIYMTAHHE CMEIIaHHBIX I[pO6CI>i

128-

YMHOXeEHHE ApooOeit

MogaenupoBaTh CIOXEHHE W BBIYUTaHHE JApPOOEH C IMOMOIIBIO
peambHBIX OOBEKTOB, PHCYHKOB, CXeM; (OopMylupoBaTh H
3aMUCBIBaTh C MOMOIIBI0 OYKB MpaBWiIa CIOXKEHHUS U BBIYUTAHHS
npo0elt ¢ OJJMHAKOBBIMU 3HaMEHATEISIMU; BBITIOJIHATH CIOXKEHUE U
BBIUMTAHHE JIPOOEH ¢ OJJMHAKOBBIMU M C Pa3HBIMH 3HAMEHATENSIMH,
HCIOJIb3YSl HaBBIKM MpeoOpa3oBaHus ApoOei; JOMOIHATH APoOb 10
I; mnOpuUMeHATh CBOWCTBA CIOXKEHUS Uil paldOHAIA3ALUN
BBIUMCIICHUH; pelaTh TEKCTOBBIE 3a/lauM, COJAEpIKallue JIPOOHBIE
JaHHbIe; OOBSACHATH MPHEM BBIACICHHUSA LEJIOM YacTu U3




132

133- |Hdenenue npobeit

138

139- |HaxosxaeHue 4acTH 1IeJIOTO U LEJIO0ro M0 €ro YacTh

142

143- |3amaum Ha COBMECTHYIO paboTy

146

147- |O630pHBIEC YPOKH 110 TEME

148

149 |KonuTtpoabHas padora Ne 9 o treme "JleticTBus ¢ npodsmu”

HEMpPaBWIbHON IpOoOH, MPEACTaBICHUs] CMEIIAHHON poOU B BUIE
HEMpPaBUIbHOI; BBINOJIHSTD COOTBETCTBYIOIIHE 3aIucy;
KOMMEHTUPOBAaTh XOJI BBIYMCIICHHUS; HCIOJIb30BaTh IPHEMbI
MPOBEPKH  pe3ysbTaTa BBIYUCICHHS, HWCCIEAOBAaTh YHCIOBbIC
3aKOHOMEPHOCTH; (POPMYTUPOBATH U 3aMUCHIBATH C TIOMOIIBIO OYKB
MPAaBUJIO YMHOXKEHHUS JpoOei; BBHIMOIHATH YMHOXEHHE Ipo0ei,
YMHOXKEHHE JApOoOM Ha HATypalbHOE YHCIO W Ha CMEIIaHHYIO
JpOOb;BBIUUCIISTh 3HAUEHUSI YHCIIOBBIX BBIPAKEHUN, COJAEPKAIINX
npoOu; MPUMEHSTh CBONCTBA YMHOXEHHUS IJIsl pallMOHAIN3alUuU
BBIUMCIICHUH; TMPOBOJUTH HECIOXKHBIE MCCIEIOBAHUS; pEIIaTh
TEKCTOBBIE  3aJaud, cojepxamue JApoOHbIe  BBIPAKCHUS;
dbopMyIIIpoBaTh W 3alHCHIBATH C IOMOIIBI0 OYKB CBOWCTBO
B3aMMHO OOpPAaTHBIX APOOEH, TPaBUiIO JAEJECHUS APOOECii; BBHITOIHATh
NeJIeHne po0eii, JeNeHre Ha HaTypaJbHOE YUCIIO W HAa 00O0pOT,
JelieHre JpoO0M Ha CMEIIaHHYI0 JApoO0b W HA00OpOT; pemiaTh
TEKCTOBbIE 3ajauu, coJiepKalue JpoOHBIE JIaHHBIE;
HWHTEPIPETUPOBATH OTBET 33J]a4l B COOTBETCTBUU C MOCTABICHHBIM
BONpPOCOM; (OPMYIHPOBATh U 3allUCBIBaTh C IOMOLIbIO OYKB
CBOWCTBO B3aMMHO OOpaTHBIX ApoOel, MpaBUJIO JENEHUs Ipooeii;
BBITIOJIHATE JIeJICHUE JpoOeH, neneHue apoOu Ha HaTypajJbHOE
YUCIIO U HAoOOpOT, JeleHHE JpoOM Ha CMEIIaHHYI Jpo0b U
HAao0OpOT;  MCHONB30BaTh  MPUEMBI  TPOBEPKH  pe3ylibTara
BBIUMCIICHUS; BBINIOJNHATh pa3HbIe JCWCTBUS C JPOOSIMH TIPH
BBIUMCIICHUM 3HAYEHUS BBIPAKEHHS, COJEPIKAIIEro HECKOJIBKO
JeCcTBUH; pelarh TEKCTOBBIE 3a7auyd, COAEp)Kallue IpoOHbIe
JaHHbIe, WHTEPIPETUPOBATh OTBET 3a7auyd B COOTBETCTBHU C
MOCTaBJIEHHBIM BONPOCOM; MOJEIHPOBATh YCIOBHE TEKCTOBOM
3aJaud  C TIOMOIIbI0 PHCYHKA;CTPOUTH JIOTHUECKYIO IETMOYKY
paccyXIeHHI; yCTaHaBIIMBATh COOTBETCTBHE MEXTY
MaTeMaTHYeCKUM BBIPQKEHHEM M €r0 TEKCTOBBIM OIHCAaHUEM;
pemarh 3aJayd Ha HAXOXKICHHE 4YacTH LIEJOro M IENOoro Mo €ero
YacTHU, OMHUPAsACh HAa CMBICA MOHATUS JApoOHU, JHOO0 HCHONB3YS




o0t mpueM (yYMHOXKEHHE WM JeJIEHHE Ha COOTBETCTBYIOUIYIO
npoOb); pemiath 3aJaud Ha COBMECTHYIO paboTy; HCHOJIb30BaTh
MIpUEM pelIeHHs 3a7]au Ha COBMECTHYIO pabOTy JJisl pelieHus 3a/1a4
Ha JIBUYKEHUE.

11. MHoOrorpaHHuK#u 11
150 |AHnanu3 KoHTpoJbHOM paboTel Ne 9 o Teme "JleiicTBust ¢ 1
npobsimu". I'eoMeTpruiecKre Teaa U uX H300pakeHHe

151 |['eomeTpuyeckue Tena U X U300pakeHHe 1
152- |[Tapamienenunen u mupaMua 3
154

155- |O06Bem mapasienenurnea 2
156

157- |Pa3Beptku 2
158

159 |O630pHbI ypok 110 TeMe "MHororpaHHuku" 1
160 |KouTtpomapHas padota Ne 10 mo teme "MHuororpanHuku" 1

Pacnio3naBath Ha uepTekax, PUCYHKAX, B OKpYXKarolUeM MHUPE
MHOT'OTPaHHUKH; YUTaTh MIPOCKIIMOHHBIC U300paXeHUs
MIPOCTPAHCTBEHHBIX TEJI: PACIO3HABATh BUJIUMBIE U HEBUIAMMBIC
pebpa, TpaHHM, BEpIIUHBI, KOMUPOBATh  MHOTOIPAHHUKH,
n300pakeHHbIe ~ HA  KjeTyaToi ~ Oymare;  OCYIIECTBISATH
CaMOKOHTPOJIb;  MOJEIUPOBAaTH  MHOTOTPAaHHHUKH,  HCHOJb3Ys
Oymary, IUIaCTUJIMH, IPOBOJIOKY M JAp.; HCCIEN0BaTh CBOICTBa
MHOTOTPaHHUKOB,  HUCHOJIb3ys ~ SKCIEPUMEHT,  HaOII0JCHUE,
M3MEPEHHUE, MOJACIIUPOBAHNE, OMUCHIBATh UX CBOWCTBA, UCIOJIB3Ys
COOTBETCTBYIOIIYIO TEPMHUHOJIOTHIO; CPaBHHUBATh MHOTOTPAHHUKH
M0 YUCIY W B3aUMHOMY pacIOJIOKEHHUIO IpaHel, péOep, BEpIIUH;
pacno3HaBaTh Ha 4YEPTEKaxX, PUCYHKAX, B OKpPYXKalOLIEM MHUPE
napajieJIenune] ¥ NUpaMHuay; Ha3blBaTh NMHPAMUJIbI; KOIUPOBATh
napajuiefienuneabl U MUPaMUIbI, U300paKEHHBIE Ha KIIETYaTOU
Oymare;  MOAENUpPOBaTh, MCHOJB3Yys  Oymary, IJIaCTHJIUH,
MIPOBOJIOKY M JIp; OIpPENEesTh B3aMMHOE PaCIOJIOXKEHUE TpaHew,
pédep, BeplIMH  MapajUiesienuIena; HaXOAUTb  H3MEPEHHUs
napajulefienuinesaa; HccaeA0oBaTh CBOWCTBA Mapaiiesienunesa |
MUPAMHJIbI, HCIONB3ysd JKCIEPUMEHT, HaOIoJleHue, U3MEpeHHeE,
MoOJIeTTUpOBaHue; (HOpPMyIUpPOBATh YTBEPXKIEHUS O  CBOMCTBax
napajieJenumnesa, MNUPaMUIbl, ONPOBEPraTb YTBEPKIEHUS C
MOMOIIIbI0 KOHTPIPUMEPOB; MOJEIUPOBATh IMapauIeNENUIeIbl U3
€IMHUYHBIX KyOOB, TOJCYMTHIBATH YHUCIO KyOOB; BBIYHUCIATH
00BEMBI  MapajuieNienuIeoB, KyOOB IO COOTBETCTBYIOIIUM
npaBujiaM W (opmysiaM; MOJECIHPOBATh €IWHUIBI H3MEPECHUS
00béMa; BBIpaXaTh OJHH CAWHUIIBI HM3MEpeHHs 00bEéMa uepes
Jpyrue; BEIOUpaTh eIUHUIBI U3MepeHHsl 00bEMa B 3aBUCUMOCTH OT
CUTYAllH; BBINOJHATh MPAKTHUKE OPUEHTUPOBAHHBIC 3aJaHUs Ha




HaXO0XJICHHUEC 00BEMOB O6’beKTOB;peH_IaTI> 3aJa4Yud Ha HaXO0XJICHHC

00BEMOB napasuieJIenune10B; BBIUUCTISTh 00BEMBI
MHOTOTPAaHHUKOB,  COCTaBJICHHBIX M3  MapajuleJeHUIe/IOB;
pacmo3HaBaTh pa3BEPTKU KyOa, Mapajuielienunena,  MHpPaMUbL;

n300paxkaTh pa3BEPTKU KyOa Ha KJETUaToi Oymare; MOJEIMpPOBaTh
napasuiesIeuIe 1, MUpaMuIy U3 pa3BEPTOK; UCCIICIOBATh Pa3BEPTKH
YJacTew,

Ky0a, OCOOCHHOCTH pACIOJIOKCHUS OTHCIBHBIX €

HCIIOJIb3YA OKCIICPUMCHT, Ha6J'IIOI[CHI/Ie, HU3MCPCHUC,
MOACIIUPOBAHUEC; HMCIIOJIB30BATH KOMIIBIOTCPHOC MOACIMPOBAHUC U
OKCIICPUMCHT MJIsI HU3YYUCHUS CBOJCTB paSBépTOK, OIIMCBhIBATh HX

CBOMCTBA.

12. Ta6aunbl 1 1TMarpaMmbl 10 |3HaKOMHUTBCSA C Pa3IUYHBIMUA BHUJAMHU TaOJHI]; aHAJIU3UPOBATH
TOTOBBIE TAONUIIBI; CPaBHUBATh MEXIY COOOW IMpeaCTaBICHHBIC B
161  |Anamm3s kouTposbHOH pabotel Ne 10 1o Teme "lefictaus ¢ 1 |tabnummax naHmble U3 peanbHON NPAKTHKHM; 3aIONHATH MPOCTBIC
apo0sivu’". YTeHue u COCTaBICHUE TAOIHIL TaOJIUIIBI, UCCIIEIYsI MHCTPYKIIMIO; 3HAKOMUTBCS ¢ TAKUMH BHJIAMU
162- |Yrenue 1 cOCTaBICHHE TAOIHII 2 |nmarpamm, Kak CTONGUATEIC H KPYTOBBIC, aHATH3UPOBATH IOTOBHIC
163 JMarpaMMbl; CpaBHUBaTb MEXIy COOOH TpeAcTaBIeHHbIE Ha
164- |Yrenue ¥ MOCTPOCHHE AHArPAMM 2 |numarpaMMax JaHHBIE, XapaKTEpPU3YIOIIME HEKOTOPOE PpealbHOe
165 SIBJICHUE WJIHM TIPOLIECC, CTPOUTH B HECIOXKHBIX CIy4asx MpPOCTHIE
166- |Ompoc 06mECTBEHHOr0 MHEHHS 2 |cTonGuaThle gMArpaMMBbl, Cleqys oOpasily; 3HAKOMHUTBCS C
167 npUMepaMi  Ompoca OOIIECTBEHHOTO MHEHUS M IPOCTEHIIMME
168 |OO030pHBI ypOK IO TeMe 2 |cmocobamMu TpEACTAaBICHHS JAHHBIX; MPOBOJMTh HECIOXHBIC
UCCIIeIOBAaHMsT OOIIECTBEHHOI'O MHEHHS, CBS3aHHBIE C JKHU3HbBIO
169  |Kontpombras pabora Ne 11 no teme "Tabmmner 1 1 |mkomsl, BHEMIKONBHBIME 3aHATHAMY; (POPMYIHPOBATb BOMPOCHL
JarpaMmBbI” BBITIOIHATE COOp MHPOPMAILMH, TIPEACTABIATE €€ B BUJIE TAOIMIBI U
CTOJIOYATON JHAarpaMMBbl.
13. IloBTOpEHUE 11 |YmeTh mepenaBaTh COJEp)KaHHE B CKAaTOM (pa3BEpHYTOM) BUJIE;
170 |Ananu3 koHTposibHOU paboThl Ne 11 no Teme "Tabmuim! u 1 |COMOCTABIsITh W OTOMpPATh MH(MOPMALUIO, MOTYYCHHYIO U3 Pa3HBIX
suarpaMMe”. FITOroBOe MOBTOpEHHE HUCTOYHUKOB (CIpaBOYHMKHM, WHTepHeT); nenath MHpearnoioKeHue
171 |Vtorosoe mosTopennue 1 |00 uHDOpMaiuK, KOTOpas HyKHA I DCIICHHS IMPEAMETHO
yuebHoil 3amaun. OGopMIIATH MBICTH B YCTHOW M MHUCHMEHHOM
172 |MHOroyroibHUKH 1




173 |Pemenue 3amau 1 |peuu c y4eTOM pEYEeBBIX CHUTYyallMil; yMETh MPU HEOOXOAUMOCTH
174 |lapamwienerumen i mupamiia 1 |OTCTamBaTh TOYKY 3PCHHS, APryMEHTHPYs €€, MOATBep:Kas
(akTaMy; yMeTh IOHUMATh TOYKY 3PEHUSl JPYTroro, CIyllaTh Ipyr
VYron kak reomeTpuyeckas purypa .
175 p buryp 1 Ipyra; yMeTh B3TJISHYTh Ha CHTYallMl0 C WHOW TMO3WIHUUA U
176 |Ilopsimok ACCTBHIA B BBIYUCICHUSX 1 |moroBopuThCS € JIOABMH WHBIX MMO3HUIIUN; YMETh CIyIIaTh APYTUX,
177 |Pasnoobpasubiit Mup aummit 1 |HPHHSTB APYTYIO TOUKY 3PCHHUSI, H3MCHUTD CBOIO TOUKY 3PCHUSL.
178 |HMroroBast KOHTpOJIbHAS paboTa 1
179 |AHanu3 UTOroBOM KOHTPOJIbHOM paOOThI 1
180 |OOGoO6maromHMii ypok 1o Kypcy ajireOpsl 5 Kiracca 1
6 xnacc
1. IloBTOpEHME 5 |YMerp nepemaBaTh coaepaHUE B CKATOM (pa3BEpPHYTOM) BHJIE;
1 TlosToperne «TpeyroTbHUKH 1 1X BIJIBL. 1 |COmOCTaBIATE M OTOMpATH nHGOPMAIINIO, TTOTYYCHHYIO M3 Pa3HBIX
- HUCTOYHUKOB (CIpaBOYHMKM, MHTepHET); nenarb NpearoioKeHue
2 IlosTopenne «Cpaprenue Apobeit.» 1106 uH(pOpMallMK, KOTOpas HYKHA [UIsl DPELIeHUs MPEeIMETHOM
3 [ToBTOpenue «CiaoxeHNe 1 BHIYUTAHUE CMEIIaHHBIX 1 |yueOHoii 3agaun.OdOpMISTH MBICIH B YCTHON U TMHCbMEHHOM peun
4 [ToBTOpenne «HaxoxneHue 4acTu Lesoro U Lejaoro mo ero 1 |C YHCTOM pEYEBBIX CHTYalluif; yMeTh NpH HE0GXoauMOCTH
= OTCTauBaTh TOYKY 3pEHHs, apryMEHTUPYsS ee, TOJATBepKIaas
5 BxoaHoi KOHTPOJIb 1 . y 3P B py ’ JITBEPAL
2. IpoOu ¥ NpoOLEeHTHI 16 |(MopnenupoBath B  rpaduyeckod W mOpeaMeTHOH  dopme
OOBIKHOBEHHBIE IpOOM (B TOM 4YMCIIE C MOMOIIBI0 KOMIBIOTEPA).
—
é [Ipeo6pa3oBbIBaTh, CPAaBHUBATH U YIOPSAIOUYMBATH OOBIKHOBEHHBIE
o npobu. CooTHOCUTH ApPOOHBIE YHCIAa C TOYKAMH KOOPAWHATHOM
= npsmoii. [IpoBOIUTH HECIOXKHBIE WCCIEAOBAHUS, CBSI3aHHBIC C
3
= OTHONIICHUSMU  «OONBIIE» U  «MEHBIIE» MEXKIY JIpOOsSMHU.
2 6,7 Yo MBI 3HaEM O ApOOAX 2 |BbIMONHATD BBIMHCICHHS C IpOOSMH. VICIONB30BaTh APOGHYHO
o]
= 5 (89 BbIuncieHus ¢ ApoGsMu 2 |4epTy Kak 3HaK JeJleHHs IpU 3allMCH HOBOIO BHJA JIPOOHOro
S B BBIpXKEHUS («MHOTOATa)KHas» ApoOb). [IpuMeHsTh pa3nuuHbIe
2 & |10-12 |OcHoOBHBIC 3aJ1a49¥ HA JPOOH 3 . .
= CHOCOOBI BBIUMCIICHHUS 3HAYCHWUH TaKWX BBIPAKCHHM, BBITIOIHATH
@] )
zZ = |13-17 |YTo TaKoe mpOLEHT 5 |mpeoOpa3soBaHHE «MHOTOJTAXHBIX» IpoOei. Pemars 3amaunm Ha
S
=
% é 18,19 |Cron6uaThic i KpYTOBbIE AUATPAMMbI 5 |COBMECTHYIO paboTy. AHAJIM3UPOBATH YMCIIOBbIC 3aKOHOMEPHOCTH,




20 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUI 1 |cBs3aHHBIE C apU(DMETHUUYECKUMHU JEHCTBUSIMH C OOBIKHOBCHHBIMH
21 KonTposbHas pabota Nel «JIpo6H 1 MPOLEHTH 1 |ApoOsmMu, JOKashiBaTh B HECIOXKHBIX CIIy4asX BbIABICHHbBIE
cBoiicTBa.PemaTh OCHOBHBIE 33aJjaul Ha APOOU, MPUMEHSTH pPa3HbIE
3. IIpsiMble HA MJIOCKOCTH U B MPOCTPAHCTBE 7 |Pacmo3naBarh cilydan B3aMMHOTO PACHOJOXKEHHS ABYX MPAMBIX.
22,23 |Tlepeceraromiecs Ipambie 5 Pacrio3naBaTh BEepTHKAIBHBIE M CMEXHBIC yriibl. HaXoAWTh YTIIIbI,
o0Opa3oBaHHBIC JIBYMS MEPECEKAIUMUCS TPIMbIMU. M300paxaTh
24,25 |IlapannenbHbie MPSMbIE 2 |1oBe repeceKaronmecs psiIMBIE, CTPOUTH MPSAMYIO,
26 PaCCTOSIHITG 1 |MCPUCHINKYIAPHYIO NaHHOM. BBIIBHraTh IMIIOTE3bI O CBOHCTBAX
CMEXHBIX YIJIOB, OOOCHOBBIBaTh UX. Pacmo3HaBate cinyyau
27 OGo0menne u CHCTEeMATH3AIMS 3HAHHMI 1 |BsamMHOro pacronoxeHus IBYX NpSAMBIX HA IUIOCKOCTH H B
MPOCTPAHCTBE, PACIIO3HABATh B MHOTOYT'OJIbHHKAX IapajliebHbIE
28 Kontponbnas padorta No2«IIpsimble Ha MIIOCKOCTH U B 1
cTopoHbl. M300pakarh JBe mapajieibHBIE TMPSMbIC, CTPOUTH
MPOCTPAHCTBEY. NpsIMyI0, TMapajuIeNIbHYI0 JaHHOM, C TOMOINBIO UYEPTEKHBIX
WHCTPYMEHTOB. AHaIM3UpOBaThH croco6 MOCTPOEHUS
napajuleNbHbIX ~ MPSMBIX, IOIIATOBO  3aJaHHBIA  PUCYHKAMH,
BBITIONHATh  MOCTpoeHHs. DOopMyIHpoOBaTh  YTBEPKICHUS O
B3aIMHOM PacTONIOXKEHUH JIBYX MPSIMBIX, CBOMCTBax
napajuieNbHbIX MPAMBIX.M3MepsaTh paccTosiHHE MEXKIy IBYMs
TOYKAMH, OT TOYKH [0 TPAMOM, MEXKIY ABYMs MapajielIbHBIMU
NPSIMBIMH, OT TOYKH [0 TUIOCKOCTH. CTpouUTh TMapajuieIbHbIe
npsMbIe € 3aJaHHBIM PACCTOSIHHMEM MeEXAy HuMU. CTpouTh
4. lecATUYHBbIE IPOOH 9 |3amuceiBaTh W 4YMTaTh JeciATHUHbIe JpoOu. IlpenctaBmsTh
29-31 |Kakue ApoGH Ha3bIBAIOT AECATHIHBIMH 3 |AeCATHYHbBIC ApOOH B BHJE OOBIKHOBEHHBIX U HaoOopoT. Haxomuts
JeCSITUYHBIC TIPUOIMKEHHSI OOBIKHOBEHHBIX apobeii. CpaBHUBATh U
32,33  |IlepeBost OOBIKHOBEHHOM IPOOH B NECATHYHYIO 2 |yNOpsAmOYMBATG NCCATHYHBIC OPOOH. BBINONHATH — CIIOXKEHHE,
34,35 |CpaBHEeHHE ECATUYHBIX OpoOeit 2 |BBIUMTAaHWE M OKPYIVICHHE JIECATHYHBIX npobei. lcmomb3oBaTh
36 OGOBIIGHIE 1 CHCTeMATHIALIS 1 |PKBUBAICHTHBIE  IPE/ICTABICHHS JOPOOHBIX YHCEN TPH HX
CPaBHCHHH, IPH BBIYHUCICHUSAX. CTPOUTH JIOTHUECKYIO IIETIOUKY.
37 KonTponbnas padota Ne3«JlecsiTuunbie qpoou». 1
5. JdeiicTBuS ¢ JeCAITUYHBIMH JPOOSIMHU 27 |KoHcTpyHnpoBaTh anropuTMbl CIOXKEHUS U BBIYUTAHUS AECATUYHBIX




38-42

Clio)keHHUe ¥ BBIYUTAHUE JECATUYHBIX IpoOei

43-45

YMHOXKEHUE U JIeNIeHue aecsaTuaHou npobu Ha 10, 100,

46-52

YMHOXKEHHUE TECATUIHBIX IPOOCi

53-60

Jlenenue necATUIHBIX IpoOeit

61,62

OKpyrJIeHHEe JeCATUYHBIX Ipo0ei

63

O00011IeHNE U CUCTEMATH3AIUS
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64

Kontpoinbhas pabora Ned«/lericTBHsI ¢ TeCATUYHBIMU
TPOOSTMU)

npobeif; WLTIOCTPUPOBATh UX MpUMEpaMU. BBIYHCIATE CyMMBI U
Pa3HOCTH JACCATUYHBIX JpoOeil. BhUMCIATH 3HAYEHUS CyMM U
pa3HOCTEH, KOMIIOHEHTaMH KOTOPBIX SBIISIOTCS OOBIKHOBEHHAs
apoOb W jJecATUYHas, OOCyXIas TpuU ITOM, Kakas ¢opma
IIPE/ICTABICHMSI YKCE]l BO3MOXKHA U LiejgecooOpa3Ha. BhIomHATh
OIICHKY W TPUKUIKY CYMMBI JECATUYHBIX Apobel. Pemars
TEKCTOBBIE 3aJaud, NPEAIOJararmlue CI0KEHUE M BbIUMTAHUE
JEeCSITUUHBIX apobeil. McciaenoBaTh 3aKOHOMEPHOCTh B U3MEHEHUU
MOJIOKEHUS 3amsIiTOd B JECATHYHON ApoOM TpH YMHOXKEHUU U
nenenun e€ Ha 10, 100, 000 u 1.1 DopmynupoBaTh IpaBuia
YMHOXEHHS U AeNeHus aecaTuanoil npoou Ha 10, 100, 1000 u T.x1.
[IpuMeHsITh YMHOXKEHHUE U JICJIEHUE IECATUYHON JpoOU Ha CTENeHb
yucia 10 s mepexona oT OAHUX €IUHUIL U3MEPEHUS K IPYTHM.
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Apudmernka. JneMeHTsl anreopel. OnucarenpHast

cratuctuka. HauansHas TCOMCTpUA

6. OxpyxHOCTH

65,66

[IpsimMast 1 OKpYKHOCTB

67,68

JIBe OKpY>KHOCTH Ha MJIIOCKOCTH

69,70

[TocTpoenune TpeyrojibHUKA

Pacno3naBaTh pasiauuyHblE Clly4ad B3aWMHOTO PaclOJIOXKEHUS
NpsIMON U OKPY)KHOCTH, M300pa)kaThb MX C IOMOILBIO YEPTENKHBIX
MHCTPYMEHTOB. MccaenoBaTs CBOMCTBA B3aMMHOI'O PAaCIOIOKEHUS
NpsIMOMl M OKPY>KHOCTH, MCIIONIb3Ysl SKCIIEPUMEHT, HaOJro/eHue,
U3MEpPEHUE, MOJEIMPOBAaHUE, B TOM UHUCJIE KOMIIBIOTEPHOE
MozxenupoBanue.  CTpOUTh  KacaT€IBHYHD K  OKPYXKHOCTH.
AHanu3upoBarh Ccroco0 MOCTPOEHUS KacaTelbHOW K OKPYKHOCTH,
MOIIarOBO  3aJjaHHBI  PUCYHKaMH, BBIIOJHATh IOCTPOEHHUS.
Koncrpyuposars aIrOPUTM MMOCTPOCHUS M300pakeHH,
CoJiepKalluX KOH(UIypaluio «KacaTelbHass K OKpPYKHOCTH,
CTPOMTh 1O auroput™My. PopMyIupOBaTh YTBEPKIEHUS O
B3aMMHOM pPAaclOJIOKEHUU NPSIMON U OKpYyX)HOCTU. Pacno3HaBaTh
pa3IUyYHbIE CIy4au B3aUMHOTO PACIIOJIOKEHMS JBYX OKPYKHOCTEH,
n300pakaTh UX C MOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH.
Ctpouth TOYKY, paBHOYAAJEHHYIO OT KOHLIOB  OTpe3Ka.
HccnenoBaTe CBOWCTBA B3aMMHOIO PACHOJIOKEHHUS MPSAMOM U
OKPY’KHOCTH, MCHOJb3YsI SKCHEPUMEHT, HaOJI0JeHHE, U3MEpPEHUE,
MOJEIUPOBAaHUE, B TOM YHCJIE KOMIBIOTEPHOE MOZCIUPOBAHMUE.




71

Kpyrnsie Tena

72

OO0001EHUE U CUCTEMATU3ALIUS

73

Konrtponbnas padora NoS«OKpyKHOCTBY.

KoHnctpyuposatsb JITOPUTM HOCTPOCHMSI U300pakeHUH,
COJEpXKALIMX [JB€ OKPYKHOCTH, KacaloollUecs BHEIIHUM U
BHYTPEHHUM 00pa3oM, CTpoUTh 10 anroputMmy. dopmynaupoBarb
YTBEPXKICHHUSI O B3aMMHOM DAacIOJIOKEHUH JBYX OKPYXHOCTEM.
Pacnio3naBate mWIMHAP, KOHYC, mIap, M300pakaTb MX OT PYKH,
MO/JICIIMPOBATh, UCHOJB3Yysl Oymary, IUIaCTHIIMH, MPOBOJIOKY U Ap.
HccnenoBath CBOMCTBA KPYIVIBIX TEJ, MCIOJIB3Ys 3KCIEPUMEHT,
HaOIloZieHne, M3MEpeHHe, MOJEIUpOBaHME, B TOM  4YHCIE
KOMIIBIOTEpHOE ~ MozenupoBaHue. OnucelBaTb HUX  CBOWCTBA.
PaccmarpuBare mnpocteiiine KoMOMHAUMW Tel: KyO M Iap,
LWIMHAP M map, Ky0 W IWIMHAp, NHpaMuja M3 ILApOB.
PaccmarpuBare npocreiinue cedeHus KpYIUIBIX Tell, MOJy4acMble
HyTCM npeaMETHOro HWJIM  KOMIIBIOTCPHOI0O  MOACIUMPOBAHUA,
onpeAesaTh ux BuA. Pacno3HaBarh pa3BEPTKH KOHYca, HHIMHAPA,
MOJEIMPOBATh KOHYC ¥ HWJIMHIP U3 Pa3BEPTOK.

7. OTHO

HICHHME U ITPOUECHTLI

74,75

Yto Takoe OTHOIIICHHUE

76-78

OrtHonrenne BeauunH. Macirrad

79-80

[IpoteHTHI U AECATUIHBIC APOOH

81-84

«['maBHasy 3agaua Ha MMPOLCHTHI

85-88

BI)Ipa)KeHI/Ie OTHOIIICHUS B IMPOLCHTAX

89

O0001eHne U cUCTEMAaTU3ALINS 3HAHUI.
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OOBsACHATh, YTO  TMOKa3blBae€T OTHOLICHME JBYX  YHCEll,
UCIOJIb30BATh U MOHUMATh CTaHIAPTHBIE 000POTHI PEYH CO CIOBOM
«OTHOLIEHHEY. CocraBnarth OTHOILIEHUS, OOBSICHATH
COJIEp/KaTENbHBI  CMBICII COCTABJIEHHOIO OTHOIIEHHA. Pemath
3a/layM Ha JeJIeHUe YKCell U BeJIMYUH B JAHHOM OTHOILIEHUU, B TOM
qHCclie 33/1a4 NpaKkTuYeckoro xapakrepa. OObICHATh, KaK HAXOMST
OTHOIIEHHE OJAHOMMEHHBIX U Pa3HOMMEHHBIX BEIUYHMH, HAXOJUTh
OTHONIEHUsS BenuuuH. lccrmenoBath B3aMMOCBS3b OTHOIIEHUMN
CTOPOH KBaJpaToB, UX IEPUMETPOB M IUIoUmanei; aiauH pedep




90 KoutponsHaasa padora Ne6«OTHOIIEHNS U IPOLIEHTHD) 1 |kyOoB, mioanei rpaneil 1 00bEMOB. OOBICHATD, YTO MOKA3LIBAET
b b
8. Buipa:xxenus, popmyJibl, ypaBHEeHH S 17 Macmtad (kKapThl, IJ1aHa, 4YepTeka, Mozenu). Pemars 3amauun
MpaKkTU4Yeckoro xapakrepa Ha Macmtald. CrpouTs GuUrypsl B
) 291’92 O MaTeMaTHIECKOM A3HIKE 2 3aJaHHOM Maciitade. BeipakaTh MpOLEHTHI JAECATHYHONU APOObIO,
< o
3 = 93,94 |ByKBeHHbIE BHIPAKEHHUS U YUCIIOBBIE T10ICTAHOBKH 2 |BBIIOJHATH OOPAaTHYIO OMNEpaIMi0 — IMEPEXOIUTh OT JECATUYHON
T S U K 0O HTaM. XapaKTepU30BaThb U BEJIWYHUHBI
2 2 §95-97 |Cocrapienne hopMmy:1 1 BeIYHCICHHE 110 hopMyIiam 3 Apod POUCHTAM. ApaKTepH30Ba Ao el ;
3 s UCIOJIb3YSl DKBHUBAJIEHTHBIE NPEJICTABICHUS 3aJaHHOM J0Ju C
=)
9 s ;98’99 @opmya JIMHbL OKPYKHOCTH, ILIOIANH KPYTa i 0ObeMa 2 MOMOIIBI0 OpoOM ¥ MPOLEHTOB. Permarh 3agauu MpakTHUECKOTO
<
= < {100-  |Yro Takoe ypaBHEHHUE 6 |coaep)kaHUS HAa HAXOXKJIEHHE HECKOJIbKMX MPOIEHTOB BEIUYHHBI,
= . danc
o = = Ha  yBEJIMYEHUE MEHBIICHHE) BEJIUYHUHBI Ha  HECKOJBKO
= A {106 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 y ¥ ) .
g MPOLIEHTOB, Ha HAXOXJECHHUE BEJIMYMHBI MO €€ MpoIeHTy. Pemars
—
j—i’* 5 :‘107 KonTtpossHas padora Ne7 «Bripaxenus. DOpmytbl. 1 |samaum ¢ peanbHBIME JAHHBIMH HA BBIYHCICHHE IIPOLCHTOB
S 9. CummeTpus 8 |Pacno3HaBarh miIOCKHMEe (GUTYpBI, CUMMETPHUYHBIE OTHOCHTEIHHO
o v
2 (108,10 [Ocesas cummerpis 5 |mpaMoii.Beipesats  aBe GUTYpBl, CUMMETPUYHBIE OTHOCHTEIHHO
.2 9 npsmoi, w3 Oymaru.Ctpouts Qurypy (OTpe3ok, JOMaHYIO,
=
= 2 110,11 |Ock cummerpun durypsr 2 |TpeyroyIbHUK, TPSMOYTIOJbHUK, OKpPY)KHOCTb), CHUMMETPUYHYIO
I ~ .
O O [ JAHHOM OTHOCHUTENBHO TPSIMOM, € TIOMOIIBI HHCTPYMEHTOB
= = 112,11 |lleHTpaibHAasi CHMMETPHS 2 P ’ pyM .
S = | n300paxaTh oT pykH. [[poBOAUTH MPSAMYIO, OTHOCHTETHFHO KOTOPOU
~ < o
= = 114 O6o61enne i CHCTeMAaTH3aIHs 3HAHHiT 1 |mBe ¢urypsl cummerpuuHbl. KOHCTpYMpPOBaTH OpHAMEHTBI U
=S .
= S 1115 KoHntpoubHas pa6ora Ne8«CuMMeTpHs» 1 |MapKeTbl, HCIOJB3ys CBOMCTBO CHMMETPHM, B TOM YHCIE C
é g : MIOMOUIBI0 KOMITBIOTEPHBIX IporpamMM. PopMyaupoBaTh CBONCTBA
T S g IBYX (UTYDP, CAMMETPUYHBIX OTHOCUTENBHO TpsiMoii. MccienoBarh
110. eable yucaa 13 |IIpuBoAUTH MpUMEPHI UCTIOIB30BAHUS B )KU3HU MOJOKUTEIBHBIX U
<
z £ {11611 |Kakne Tncia Ha3bBalOTCs HEBIMH 5 |OTPHMUATENBHBIX  9HCEN  (TEMIepaTypa, — BBIMIPHIII-IPOMIPILL,
= & 1= BBIIIIE-HUKE YPOBHSI MOps U Mp). ONuChIBaTh MHOMXECTBO LIEJIBIX
0 £ f
z g E118,11 CpaBHeHHe LeNbIX HHCel 2 YHCeII. OOBACHATS, KaKue NN (E YHUCa  Ha3bIBAIOT
5 L§ 1120,12 |CrooxeHHE LENbIX YUCEI 2 |IPOTHBOMOJOXXHBIMU. 3alMUCHIBATh YHCJIO, IPOTHUBOIIOIOXKHOE
. q
S S 4 HHOM MTOMOIIIBIO 3HAKA «MHHYC»- YTI Th 3aIUCH THIIA -
= 122,12 |BbIunTaHHE LEMbIX THCEN 2 |AGHHOMY, C IIOMOIIBIO 3HAKA «MHHYC» Ynpomiatk 3amme a
5 g (+3), -(-3). ConocraByaTh CBOWCTBA psiia HATYPAJIbHBIX YUCEN U
g g -
-§~ & 5124 ¥ MEOIKGHIC H ACTICHHE LISTEX SHCCT 3 psana uensix yncen. CpaBHHBATh U YNOPSAJOYMBATH LENBIE YUCIA.
O RS > o .
5 5 3127 O06o01IeHre U cucTeMaTU3alus 3HaHUH 1 |M300paxarh 1enble YHCla TOYKAMH HAa KOOPIWHATHOW MPSMOIA.
=~




CHOCOOBI TOCTPOCHHUS MAPAIIIEIIOIPAMMOB 110 33JaHHBIM PUCYHKaM.

128 KonTponbnas pabota Ne9 "Llenbie yucna" 1 |HMcnonb3oBaTh KOOPJMHATHYIO MPSIMYIO KaK HATJIAIHYIO ONOPY IPH
pelleHny 3a7ady Ha cpaBHEHHE weiblx unceld. OOBACHATH Ha
puMepax, Kak HaXOAsIT CyMMY JBYX LIEJbIX YMCel. 3amuchbiBaTh C
11. PanmonanbHble Yucia 17 |IIpumeHATH B pe4d TEPMUHOJIOTHIO, CBA3aHHYIO C PALMOHAIBHBIMU
a m |129- Kaxkue unciia Ha3pIBalOTCS pallMOHAIBHBIMU 3 |4ucnamm;  pacro3HAaBATh  HATYPAIbHBIE,  LEJBIE, JPOOHBIE,
S S |leoa .
= [IOJIOKUTEIbHBIE,  OTPHULIATEIbHBIE  YHCJA;  XapaKTepU30BaTh
£ = 4132,13 |CpaBHeHue panoHaibHbIX ykcell. Moayib yncia 2 ’ P ’ DAKTEp
5 8 ia MHO>KECTBO pallMOHaJbHBIX YHceNl. M300paxkaTh paloHaIbHbIE
- = - o .
4 8 g134 CroxxeHHe U BBIYUTAHUE PALMOHATIBHBIX YHCEIT 3 |umcma TouKamMM KOOpAMHATHON mpsMON. MoxenHpoBaTh ¢
o0 < fees o o
g = 1137-  |YMHOXCHHeE U felieHHe PALHOHAIBHBIX 9HCEI 3 |MOMOLIbI0 KOOPIMHATHOM MNpsIMOM OTHOIIEHHS «OonblIe» U
o] i dann
< «MEHBIIIEY TUIs paroHaIbHBIX qrcer. CpaBHuBath
(5) = 1140- Koopaunartst 4
o & L. MIOJIOXKUTEIIBHOE YHUCIO U Hylb, OTPULATEIBHOE YHUCIO U HYJIb,
o' i »
g E 1146 O6o0meHNe 1 CHCTeMATH3ALHs 3HAHNH 1 |nonoxurenbHOE M OTPHLATENHHOE UHCIA, 1BA OTPHIATEIbHBIX
= oo o
2 5 {147 Kontponbnas padora Nel( «ParnroHanbHbIe yncIay 1 |uucna. IIpuMeHSATh ¥ TOHUMATh T€OMETPUUYECKUN CMBICIT MOHSATUS
gz MOAYJIL 4HCIa, HAXOAUTh MOJYJIb pPALMOHAIBHOIO YHUCIA.
a.
< ~ CpaBHuBaTh ¥ YNOpSAOYMBATH  palMOHAJbHBIE  YHCHA.
dopmynupoBaTh MpaBuUia CIOKEHHUS ABYX YHMCET OJHOTO 3HAaKa,
12. MHOTOyroJIbHUKH U MHOTOTPAHHUKH 9 |Pacno3HaBaTh Ha uepTeXKax, PUCYHKAX, B OKPYKAIOIIEM MHpE
X
E " napaienorpaMmBbl. N306paxarh napauieIorpaMmbl c
= S UCIOJb30BAHUEM UEPTEXHBIX HHCTPYMEHTOB. MoaenupoBaThb
S
_Es = napajuiesiorpaMmbl, UCIONb3ysl Oymary, MJIacTUIIUH, IPOBOJIOKY U
H- o§ ap. HecnepoBate M OnuMChIBaTH CBOMCTBA NapajljiesiorpaMmma,
¥a)
S ‘2" HCIOJIB3YS AKCIIEPUMEHT, Ha0JII0/IeHNE, U3MepeHue,
0]
% 3 MojenupoBaHue. Vcrnonbp30BaTh KOMIIBIOTEPHOE MOJAEIUPOBAHUE U
= § 148,14 |Hapamrenorpamm 2 |9KCIIepUMEHT JuId HW3y4YeHHs CBOMCTB  MapasuiesorpaMMOB.
=
=0 dopmMyIHpoBaTh HOBBIBAThH MpoBeprarhb MTOMOIITh
°:) $ 4148,14 |[IpaBuiibHBIE MHOTOYTOJbHUKH 2 OPMYIHPOBATD,  060CHO > © vp oBep ¢ TOMOMIPIO
5 = i KOHTPIPUMEPOB YTBEPXKJIEHUS O CBONCTBAaX Mapajuiejorpamma.
5 'S o
O Z 1150,15 |Ilnomanm 2 |CpaBHMBaThH CBOICTBA IIAPAILIETIOTPAMMOB DPA3IUUYHBIX BHJIOB:
g b: 1152 [Tpu3ma 1 |pomba, KBajpaTa, NpPAMOYrOJbHMKA. BpIIBHraTe TIHIIOTE3BI O
5 = ¢ — CBOMCTBaxX MapajuIeIOrpaMMOB Pa3IUYHbIX BHJIOB, OOBSICHATH HX.
s £ 4153 O00011IeHNE U CUCTEMATU3ALUS 3HAHUN 1
B2 i Koncrpynposats
5 S 4154 KonTponbnas padota Nel 1 «MHOTroyroibHUKHN U 1
[T
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M 13. Muo:xecTrBa. KomOunaropuka 8 |IlpuBoauTh HpPHUMEpPHl KOHEYHBIX U OECKOHEYHBIX MHOKECTB.

% 155,15 |TloHATHE MHOXKECTBA > |Crpourts pequuHe KOHCTPYKLUU C MCIIOIb30BAaHUEM TEOPETUKO-

g 157 (ST —— 5 MHO)KECTBEHHOM TEPMHUHOJOTMM U CHUMBOJIMKH; IE€PEBOJIUTH

% < |- ' pall a YTBEPXKACHUSI C MATEMaTUYECKOIO s3blKa Ha PYCCKUI M HA0OOPOT.

= = |159-  |PemeHne KOMOMHATOPHBIX 3a1a4 3 |®opmynupoBaTb  OINpEAEICHUE  IOAMHOXECTBA  HEKOTOPOIO

- rre ” MHOXecCTBa.  MIuIrocTpupoBaTth  INOHATHE  IIOAMHOXKECTBA  C

E« é 102 Oobmerite i cHeTeMaTIALIA SHAIH ! MOMOIIIbI0  KPYTOB 321ﬂ§pa.06cy>1<,uaTb COOTHi[IJ_IeHI/Ie MEXIY
e =

5 2 OCHOBHBIMM  YHCJIOBBIMH  MHOJKECTBaMH.  3allUChIBaTb  Ha

S § CHUMBOJINYECKOM S3BIKE COOTHOLICHMSI MEXKIY MHOMKECTBAMU U

Z 2 IIPUBOJUTL IIPUMEPBI DPA3JIMYHBIX BapHMAaHTOB HUX II€pEeBOJa Ha

b:; g pycckuil A3bIk. MccnenoBaTh BOIPOC O 4YHCIE IIOJMHOKECTB

= = KOHEYHOI'0 MHO>K€ECTBA. dopmyaupoBaTh OIpEEIIEHUs

°;9 0o0BbEIMHEHNS U TEepecedyeHUus MHOKeCTB. MiumrocTpupoBaTh 3TU

“g* MOHATHSL C TMOMOIIBI0 KpyroB Oiinepa. Mcnonbs3oBaTh cxembl B

f& KAauecTBE HAIJISIIHOM OCHOBBI JUIsl pa30MEeHUs] MHOXECTBa Ha

14. IloBTOpEeHune 18 |IIpeoOpa3oBbIBaTh, CpaBHUBATh U YHOPSIOUYMBATH OOBIKHOBEHHBIE

163 TlosToperue Pellente 3aa4 Ha APOOH 1 MPOLEHTBL. 1 npobu. CooTHOCUTH APOOHBIE YHCIAa C TOYKAMH KOOPAWHATHOM

npsMoi. [IpoBOOUTH HECIIOKHBIE MCCIEAOBAHUSA, CBS3aHHBIE C

164 [ToBTOpenue Pemenne 3anau no teme: «JlecaTuunbie 1 OTHOIIEHUSAMH  «OOMBIIEY W «MEHBIIE» MEKIY POOIMHU.

165 IToBropenue Pemenne 3anau o reme: «/lencraus ¢ 1 |BpImonHATH BbIYMCIEHUS C JpoOsmu. Mcnonb3oBarh JpoOHYIO

JECATUYHBIMU IPOOSIMUY 4YepTy KakK 3HaK JEeJeHHs MpU 3allMCh HOBOIO BHJA JAPOOHOTO

166 IoBTOpenue Pemmenne 3a1a4 o TeMe «OTHOMICHHSA U 1 |Bolpaxennms. Pacrno3HaBaTh BEPTHKATbHBIE M CMEXHEIE YIJIBI.

167 IToBTOpeHue Pemenne ynpaxxHeHUH 10 TEME: 1 |Haxommte yraer, 00pasoBaHHBIC JBYMsS —MEPECEKAOLIMMHCS

«BoIpaskenns, GopMyJIbl, ypaBHEHHU npsMbiMU. M300paxarh [1Be IepeceKaromuecs MpsMble, CTPOUTH

168 IToBTOpenne Pemenue 3anau no teme: «PammoHanbHbIe 1 |Opsmyro, NEpIEHAUKYISPHYIO JaHHOW. IIpeacraBiars aecsaTuyHble

169 ToBToperye Pemenne saxad 1 IpoOu B BUjie OOBIKHOBEHHBIX U Hao0opoT. HaxoauTe aecsaTUUHBIE

npuOIMKeHUs  OOBIKHOBEHHBIX  jApoOed.  CpaBHUBaTh |

170 «MHOTOYTONBHUKY 1 MHOTOTPaHHHKH) 1 yIOPSAJ0YUBATE  JIECATUYHbIE JpoOW. BBINOJIHATE  ClOXKEHHE,

171 KoHnTtposnbHas pabota mo matepuary 6 kiacca 1 |BBIYMTAHHWE W OKPYTJIEHUE JACCATUYHBIX JpoOeil.Pemars TekcToBbIC

o y————— g |33/1aui, TPENTONaraioliye CIOXKEHHe W BHITHTAHUE JIECATHIHBIX
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HtoroBast KOHTpoJIbHAs paboTa

npob6eii. MccrnenoBarh 3aKOHOMEPHOCTh B M3MEHEHUU MOJIOKEHUS
3amsTod B JIECATUYHON TPOOM MPU YMHOXKEHUHU U JeJIeHuU e€ Ha
10, 100, 000 m T.n. CTpouTh KacaTeJbHYIO K OKPYKHOCTH.
Amnanu3upoBaTth croco0 MOCTPOEHUs KacaTeIbHONW K OKPY)KHOCTH,
[IOIIArOBO  3aJaHHBIA  PUCYHKaMH, BBIIOJHATH I[IOCTPOCHMUS.
Koncrpyuposars aJrOPUTM MIOCTPOCHUSA HU300paKeHUH,
CoZepKalINX KOHQUTYpaIMIO «KacaTelbHash K OKPYKHOCTH»,
cTpouTh 10 anroputMy. CoOCTaBISATH OTHOILICHHS, OOBSACHATH
COJIEpKATENIbHBIA CMBICII COCTaBJICHHOI'O OTHOLIEHUsA. Pemarh
3a/1a4d Ha JEJICHUE YMCeJl U BEJIUYUH B JAHHOM OTHOLLUEHUHU, B TOM
YUCIEe 3a/auyd IPAKTUYECKOro Xapakrepa.Pacrno3HaBaTe miockue
(GuUryphl, CHMMETPUYHBIE OTHOCHTEIBHO MpsiMoil. DopMynrpoBaTh
CBOWCTBA JBYX (UTYp, CHMMETPHUYHBIX OTHOCHUTEIBHO MPSIMOIA.
HccnenoBath cBoiicTBa (UTYp, CHMMETPUYHBIX OTHOCHTEIHHO
IIJIOCKOCTH, HCIIONB3YS JKCIIEPUMEHT, Ha0JII0/IeHuE,
MozenupoBanue. OnucbiBaTh UX cBoKCTBAa.ONUCHIBATH MHOXKECTBO
nenbix  yucen. OOBSACHATh, KaKHe I[elble 4YHCIa Ha3bIBalOT
IIPOTUBOIOJIOKHBIMH.  3allUChIBaTh YHUCIO, MPOTHBOIOJIOXKHOE
JAHHOMY, C TIOMOILbIO 3HaKa «MHUHYC»- YTPOILIATh 3allUCU THUMA -
(+3), -(-3). ComocraBiaTh CBOMCTBA psijia HATYPaIbHBIX YHCEN H
psana uensix yncen. CpaBHHBATh U YNOPSAJOYMBATH LENbIE YHCIA.
N300paxaTh 1eble Yrcia TOYKaMy Ha KOOPIMHATHOM MPSIMO.




OIIMCAHHUE YYEBHO-METOAUYECKOI'O n MATEPHUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUA

OcHoBHas JInTepaTypa

Maremaruka. Apudmernka. ['eomerpus. 5 kiacce : yueOHHK JUisi 001Ie00pa30BaTeIbHBIX
opranmzaruii / E. A. Bynumosuu, I'. B. Jlopodees, C. b. Cysoposa [u ap.]. — 11l-e m3a. —
Mockaa : I[Ipocsemenue, 2021. — 223 ¢. — (Cdepsi). — TekcT : HEMOCPEICTBEHHBIN.

Marematuka. Apudmernka. ['eomerpusa. 3agadyHuk. S5 KiIacc : Y4YEOHHK JUIs
obmeobpazoBaTenbHbIx opranu3anuii / E. A. byaumosuy, JI. B. Ky3nenosa, C. C. MuHnaesa [u
ap.]. — 12-e usn. — MockBa : IlpocBemenne, 2021. — 110 c. — (Cdeps). — Texkct :
HEIOCPEICTBCHHBIN.

Maremaruka. Apudmeruka. ['eomerpust. 6 kiacc : yueOHUK s 0011e00pa3oBaTEIbHBIX
opranuzamuii / E. A. bynumoswuy, JI. B. Ky3nenosa, C. C. Munaesa [u ap.]. — 9-e u31. — Mocksa
: [IpocBemienue, 2021. — 240 c. — (Cdepsl). — Tekcr : HenmocpeACTBEHHBIH.

Martematuka. Apudmeruka. ['eomerpusa. 3amaunuk. 6 Kimacc : YyU4eOHHK JJs
obmieoOpaszoBarenbHbix opranuzauuii / E. A. byaumosuy, JI. B. Ky3nenona, C. C. Munaesa [u
ap.]. — 12-e m3a. — MockBa : Ilpocemenne, 2021. — 128 c. — (Cdepsr). — Tekct :
HEIIOCPEICTBEHHBIMN.

JlomoJiHUTeIbHAS JIMTEpaTypa

Harnsmaas mMaremarvka : HHTEpaKTHBHOE ydeOHoe mocobue . 5 kimace / pen. bokosa U.
M. — Bepcus 5.0. — [Mocksa] : Dx3ameH-Meaua, [2019]. — 1024 M6. — (Harnsanas mkosna). —
DJeKTpOHHas NporpaMMa (BU3yaslbHasi). DJIEKTPOHHbIE JaHHbIE : AJIEKTPOHHBIE.

babaeBa, d. A. Dkcmpecc-TecThl O MaTeMaTUKe AJIS YYalIUXcs 5 KiaccoB : ydeOHoOe
nocobue : [12+] / @. A. babaeBa. — HoBocubupck : HoBocuOupckuii rocynapcTBEHHBIN
TexHuueckud yHusepcurer, 2010. — 64 c. — Pexum pgoctyma: 1o TMOJIUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=228577 (nata obpamenus: 24.07.2021). —
ISBN 978-5-7782-1381-4. — TekcT : 2IEKTPOHHBIH.

baspun, M. M. Marematuka. 5-11 kjaccel: KpaTKuM CIPAaBOYHUK IIKOJIBHUKA :
cupaBouynuk / U. W. baBpun. — Mocksa : ®usmariaut, 2017. — 180 c. : un. — Pexxum gocryna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=485171 (nara obparenus:
24.07.2021). — ISBN 978-5-9221-1744-9. — TeKCT : 31€KTPOHHBIIA.

Harnsnnas matemaTHka : MHTepakTUBHOE yueOHoe mocobue. 6 kiacc / pen. bokosa U.
M. — Bepcus 5.0. — [Mocksa] : Ox3amen-Menua, [2019]. — 1024 M6. — (Harnsnnas mkona). —
DJeKTpOHHAs porpaMMa (BU3yallbHast). DJICKTPOHHBIE JAaHHBIC : DIIEKTPOHHEIE.

baspun, M. M. Marematuka. 5-11 kjaccel: KpaTKui CIPAaBOYHUK UIKOJIbHUKA :
cinpaBouyHuk / U. . baBpun. — Mocksa : ®usmarnut, 2017. — 180 c. : un. — Pexxum noctyna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=485171 (nara oGpamicHwus:
24.07.2021). — ISBN 978-5-9221-1744-9. — TekcT : 21€KTPOHHBIH.

HNHuTepHer - pecypcbl
1) ®denepanbHbIif MHCTHTYT NeIarornyeckux nmepenuithttp://fipi.r-u/
2) Caiit untepneT - nogyuepxkku YMK «Chepoi» http://www.spheres.ru/mathematics
3) DHIMKIONCIUS I JIeTei http://the800.info/yentsiklopediya-dlya-detey-
matematika
4) DHIUKIONEINS o


https://biblioclub.ru/index.php?page=book&id=228577
https://biblioclub.ru/index.php?page=book&id=485171
https://biblioclub.ru/index.php?page=book&id=485171
http://fipi.r-u/
http://www.spheres.ru/mathematics
http://the800.info/yentsiklopediya-dlya-detey-
http://the800.info/yentsiklopediya-dlya-detey-

MaTeMaTHKe
http://www.krugosvet.ru/enc/naukaitehnika/matematika/MATEMATIKA.html
5) CrpaBouHUK o MaTeMaTHKe IS

mkopHUKOB http://www.resolventa.ru/demo/demomath.htm
6) Maremaruka oH-nanuhttp ://uchit.rastu.ru
7) [Tencoser, maTtemaruka http://pedsovet.su/load/135
8) Yuunrensckuii mopran. Maremaruka http://www.uchportal.ru/load/28
9) Ypoku 1o maremartuke, anreope, reomerpun http://www.uroki.net/docmat.htm
10) S uay Ha ypoK MaTeMaTHKH (METOAMYECKHE Pa3pabOTKH).- PexuM mocTyma: WWW,
festival. 1 september.ruE nunas xosutekins 00pa3oBaTeIbHBIX PECYpPCOB. - PexxuM gocrtymna:
http://school-collection.edu.ru/
11) ®denepalibHBIN IIEHTP HHPOPMAIIMOHHO - 00pa30BaTEIILHBIX PECYPCOB . - PexxuM mocrymna:
http://fcior.edu.ru/

MarepuanbHO-TEXHHUECKOE 00eCIICUCHHE

YueOHass JUCUUIUIMHA M3y4aeTcss B KaOMHETE MaTeMaTHKH W WHQOPMATHUKH.
Ob6opynoBaHue: ydeOHas MeOenb (CTOJBI YYEHHYECKHE, CTYJbsl), HHTEpaKTUBHAs JOCKa,
KOMITBIOTEPBI, HATJISITHBIC MMOCOOUsS, TECTOBBIC 33aJaHHs JUIsl CAMOTIOATOTOBKH U CAaMOKOHTPOJIS
3HaHUN 00y4YarOIIUXCSl.
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