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1. IHosicHUTEAbHAA 3AIIUCKA

Jlannas paboyasi mporpaMma 1o MaTeMaTuke pa3padoTaHa Ha OCHOBE:

e 3akoHa «O0 o6pazoBanuu B Poccuiickoit @eneparum» Ne 273-¢3 ot 29.12.2012 1.

e @enepaibHOIO0  TOCYJApCTBEHHOIO  00pa3oBaTelbHOrO  CTaHgapra  oOILIEero
obOpasoBanus u Hayku Poccuiickoit deneparuu ot 17 nexadps 2010 Ne 1897

® OCHOBHOW 00pa3oBaTeNbHON MPOTPAMMBI OCHOBHOTO 001mIero obpazoBanuss MbBOY
«I'umnazus Ne 11y

e «(DyHIaMEHTAILHOTO sJIpa CoAepKaHus 00111ero 00pa3oBaHus;

e TpeOOBaHMWI K pe3ylbTaTaM OCBOEHHS OCHOBHOW OOpa3oBaTEIbHOW MPOrpaMMBI
OCHOBHOTO  oOmiero  oOpas3oBaHus,  mOpeiacTaBieHHbIXx B DenepanbHoM
rocyJJapCTBEHHOM 00pa30BaTEIHHOM CTaHAPTE OCHOBHOTO 00IIero 00pa3oBaHus;

® [IPUMEPHOI MPOTrpaMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHUs IO MATEMATHKE;

® TporpaMMbl pa3BUTHS H (QOPMHUPOBAHUS YHHBEPCATbHBIX YUYEOHBIX JEHCTBUA,
KOTOpBIC

obecrnieunBarOT HOPMUPOBAHUE POCCUNUCKOMN TPAKIAHCKON UAECHTUYHOCTH, OBJIaICHUE

KITIOYEBBIMH ~ KOMIIETEHIIUSIMU, COCTaBJISIONIMMH  OCHOBY JUJII  CaMOpa3BUTUS U
HENPEPHIBHOTO

00pa3oBaHus;

e yueOHoro miana MBOY «I'nmuazust Ne 11»

e ABTOpckoi mporpammbl Martematuka. COOpHMK pabouux mporpamm. 5-6 Kiacchl:
ydyebHOe mocobue it oOiieoOpa3oBaTeNbHBIX — opranu3anuii./coct. T.A.
bypmuctposa. — 5 u3zn., - M.: IIpocsemenue, 2016

Jlannas mporpamMmma siBisieTcss paboueld mporpaMMmor mo mnpeamery «Martematuka» B 5
KJj1acce 0a30BOT0 YpOBHH.

Pabouast mporpamma peanusyercs no yueOHuky: Bunenkun H.S. Martematuka. 5 kmacc:
y4eOHUK JJIs1 ydanuxcsi obmieoopazoBatenbHbix yupexaenuii / H. 5. Bunenkun, B.M. XKoxos,
A.C. Yecnokos, C.H1. IBapubypa. — M. Muemosuna, 2019.

[{enb 0OydeHMs MaTeMaTUKe B 00I1Ie00pa30BaTEIHbHON IIKOJIE ONPEISIeTCsS €€ POJIbI0 B
pa3BUTUM OOILECTBA B IIEJIOM U B Pa3BUTUU MHTEJUIEKTA, (POPMUPOBAHUU JIUUYHOCTU KaXJIOTO
yenoBeka. be3 6a30Boil MaTeMaTH4ecKo MOArOTOBKM HEBO3MOXKHO JOCTUYb BBHICOKOI'O YPOBHS
oOpa3oBaHMs, TaKk Kak Bc€ OOJbllIe CIEUHUATBHOCTEH CBSA3aHO C HENOCPEICTBEHHBIM
OPUMEHEHUEM MAaTE€MaTUKU (PKOHOMHKA, OW3HEC, (UHAHCHI, (PU3MKa, XUMHUA, TEXHUKA,
uHpOpMaTHKa, OMOJIOTHS, TICUXOJIOTHS U MHOTHE NipyTrHe). ClenoBaTeNbHO, PACHIUPAETCS KPYT
IIKOJIFHUKOB JJI1 KOTOPBIX MaTeMaTHKa CTAaHOBUTCS MPO(GECCHOHATBHO 3HAYUMBIM MTPEIMETOM.
MaremaTtuke TPHUHAUICKUT BEAyNIasi pojib B (POPMUPOBAHUU aNTOPUTMHUYECKOTO MBIIIJICHHUS,
BOCIIUTAHUSA YMEHHUsS JIEHCTBOBATh MO 3aJaHHBIM ajJrOpUTMaM M KOHCTPYHpOBaTh HOBHIC. B
XOJle pemIeHus] 3aJad — OCHOBHOW Y4eOHOW MAeSITeNbHOCTH Ha YpOKax MaTEeMaTHKU —
Pa3BUBAIOTCS TBOpYECKAs U MPUKJIAAHAS CTOPOHBI MbIILIEHUs. Mcronb3oBaHue B MaTeMaTHKe
HapsAy C €CTECTBEHHBIM HECKOJbKMX MAaTEMAaTUUYECKUX SI3bIKOB J1a€T BO3MOXKHOCTh Pa3BUBATh Y
oOy4Jaronmxcsi TOYHYI0, IKOHOMHUYHYIO M HWH()DOPMATUBHYIO YCTHYIO U NMUCBMEHHYIO DPEUb,
yMEHHUE O0TOMpaTh Hanbosee MOAXOASIINE SI3bIKOBBIE cpeicTBa. MaTemaTuiueckoe o0pa3oBaHue
BHOCUT CBOM BKJIaa B (opMHUpOBaHUE OOIIEH KyJbTypbl dYenoBeka. TakuM o00pazom,
3HAYMMOCTh MaTeMaTH4YEeCKOW MOATOTOBKUA B OO0IIEM 00pa30BaHUM COBPEMEHHOI'O YeJOBEKa
MOBJIMSIA HA ONIpeieNieHre eI 00ydYeHHus MaTeMaTHKe B LIKOJIE.

II. OOmas xapakTepUCTHKA NpeaAMeTa



Marematrka UrpaeT BaxXHy0 pojib B GOPMHUPOBAHUH Y IIKOJbHUKOB YMEHHUS YUUTHCSI.

OOyueHne MaTeMaTHKe 3aKJIaJbIBACT OCHOBBI JJisi (popMUpOBaHUS MPUEMOB YMCTBECHHOU
JeSTeTLHOCTH: IKOJLHUKH YyUaTCsl MPOBOIUTH aHAIIN3, CPABHEHHE, KITACCU(PUKAINIO 00BEKTOB,
YCTAHABIIMBATh NPUYUHHO-CIICICTBEHHBIE CBSI3M, 3aKOHOMEPHOCTH, BBICTPAUBATh JIOTMYECKUE
IIETIOYKU paccykneHuii. V3ydas mMaTeMaTuKy, OHU YCBAaWBAIOT OIpEAesIEHHbIE 0000IIEHHBIC
3HAHUST M CHOCOOBI JIEWCTBHI. YHHBEpPCATbHBIE MaTEMaTHYECKHUE CIOCOOBI TIO3HAHUS
CIIOCOOCTBYIOT II€JIOCTHOMY BOCIIPUSITUIO MHpPA, TO3BOJISIIOT BBICTPAWBATh MOJIETH €T0
OTIETBHBIX TMPOIIECCOB W SBJICHHWA, a TaKXKe SBIAIOTCS OCHOBOM (hOpMHUPOBAHUS
YHUBEPCAJIbHBIX YUYEOHBIX JEeUCTBHI. YHUBEpcalibHble yueOHblE IEHCTBUA O00ECIEUMBAIOT
YCBOCHHME TIPEAMETHBIX 3HAHUW M HWHTEUIEKTyaJbHOE pPa3BUTHUE YYaIlUXCsA, (POPMHUPYIOT
CITIOCOOHOCTH K CaMOCTOSITEIbHOMY TTOMCKY M YCBOSHHUIO HOBOM MH(OpMAIIMU, HOBBIX 3HAHUH U
CIocOoOOB JIEUCTBUIA, YTO COCTABIISET OCHOBY YMEHUS YUUTHCS.

eap wu3yyeHHMsi: OBJAJCHUE CHUCTEMOM MATEMATUYECKUX 3HAHUHM M  YMCHUMU,
HEOOXOJIUMBIX JIJISI TPUMEHEHUS B TMPAKTUYECKOU JEATEIbHOCTH, HW3YUYECHHS CMEXHBIX
JTUCITUTUINH, TIPOJIOJDKEHUST 00pa30BaHMs; BHIPA0OTKAa YMEHUN BBIMIOJIHATh YCTHO M MUCHbMEHHO
apupMeTHYeCKue JEUCTBHUS HAJ YHCIAMH, TEPEBOJUTh MPAKTHUYECKUE 3aJladyd Ha SI3bIK
MaTEeMaTHUKH; MOATOTOBKA OOYYAIOIIMXCS K M3YYCHHIO CHCTEMAaTUYECKHX KYpPCOB aireOpnl U
T€OMETPHUH.

B xone uszyueHus Kypca ydallMecs pa3BUBAIOT HAaBBIKM BBIUYHCICHUWA C HATYypAJIbHBIMU
YUCJIAMH, OBJIQJICBAIOT HABBIKAMU JCUCTBUI C OOBIKHOBEHHBIMU M JIECATUYHBIMHU JPOOSMH,
MOJIy4YaloT HauyallbHbIe MpECcTaBiIeHUS 00 HUCIOJIb30BaHUU OYKB JJIsi 3alMCH BBIPAKEHUU H
CBOMCTB apuU(PMETUUYECKUX JACHUCTBUM, COCTaBICHUM YpPaBHEHUN, MPOJOJDKAIOT 3HAKOMCTBO C
F€OMETPUYECKUMU MOHATUSIMU, MPUOOPETAIOT HABBIKK MOCTPOCHUSI TE€OMETPUUYECKUX (PUTYp U
W3MEPEHUS T€OMETPUUECKUX BEIIMYMH.

YCcBOGHHBIE 3HAHUS W CIOCOOBI JEUCTBUI HEOOXOMWMBI HE TOJBKO IS JaTbHEHIIETO
YCIIEIIHOTO M3YYECHUSI MATEMaTUKW W APYTHX IIKOJbHBIX NWCUWIUIMH, HO W JJISl PELICHUS
MHOTHX MPAKTHYECKHUX 3a]1a4 BO B3POCIION KU3HH.

[Iporpamma omnpexaensier psx 3agay, pelICHUWE KOTOPBIX HANPAaBICHO Ha JIOCTHXKEHUE
OCHOBHBIX II€JIei OCHOBHOTO OOIIIEr0 MaTEMaTUYECKOro 00pa30BaHMUS:

e OopMupOBaTH DBJIEMEHTHl CAMOCTOSTEIBHOW HWHTEJUIEKTYAJIbHOM JIESITEIIbHOCTH Ha
OCHOBE OBJIQJICHHS] MAaTEMaTUYECKMMH METOJAaMH [O3HAHMS OKPY’KaloIllero Mupa (yMeHUus
yCTaHaBJINBaTh,  ONHUCHIBATh,  MOJEIUPOBATH U  OOBSACHITH  KOJMYECTBEHHBIE U
MPOCTPAHCTBEHHBIE OTHOIIEHUS);

e Pa3BUBaTh OCHOBBI JIOTUYECKOTO, 3HAKOBO-CUMBOJMYECKOTO W aITOPUTMHUYECKOTO
MBIIUICHUS, TIPOCTPAHCTBEHHOTO BOOOPAKEHUS; MAaTEMAaTUUECKOW PEUH; YMEHHS BECTU TOUCK
uHpopManu u paboTaTth ¢ HEWl;

e Pa3BuBaTh MO3HABATEIbHBIE CIIOCOOHOCTH;

e BoCnuThIBATH CTPEMIICHUE K PACIIMPEHUIO MATEMATUYECKUX 3HAHUM;

¢CriocoOCTBOBATh WHTEIUICKTYALHOMY pPa3BHUTHIO, (POPMUpOBATH KadyeCTBa JUMIHOCTH,
HEOOXO/IUMbIEC YETIOBEKY JIJIsl MOJTHOIIEHHOM KU3HU B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIC
MATEMATUYECKON JIESITEIbHOCTU: SICHOCTU W TOYHOCTH MBICIIH, WHTYHUIMH, JIOTHYECKOTO
MBIILJIEHUS, TPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTHU K MPEOI0TICHUIO TPYIHOCTEH;

e BocnuThIBaTh KyJbTYpPy JMYHOCTH, OTHOLIEHHE K MaTeMAaTUKE KaKk K YacTh
00111e4eI0BeUeCKON KyJIbTYphl, UTpaIoIeil 0COO0YI0 poiib B OOLIECTBEHHOM Pa3BUTHUHU.

Pemenve Ha3BaHHBIX 3a7a4 00ECIEUYUT OCO3HAHHME IIKOJbHUKAMHU YHUBEPCAJIbLHOCTH
MaTeMaTUYECKUX CIOCOOOB TIO3HAHUS MHUPA, YCBOCHHUE MATEMATHYECKUX 3HAHWM, CBs3eH



MaTE€MaTUKH C OKPYKAKOUIEH JEHUCTBUTEIBHOCTBIO U C APYTMMH IIKOJbHBIMH MPEAMETAMH, a
TaKXe JMYHOCTHYI0 3aMHTEPECOBAHHOCTD B PACIIMPEHUH MATEMAaTUUYECKUX 3HAHUM.

OO0mmii Kypc MaTeMaTHUKH SIBISCTCS KypCOM HWHTETPUPOBAHHBIM: B HEM O0OBEIUHEH
apuMeTHyecKuit, reOMETPUUECKHI U anredpandecKuil MaTepuall.

Coneprkanue 00ydeHHUs TIPEICTABICHO B porpaMMe pasaenamu: «Uucnaa u BEIYUCICHUS,
«BpIpakenns U ux mpeoOpa3oBaHUS», «YPAaBHCHHS M HEpaBeHCTBa», «leomerpuyeckue
burypsl u ux cBoiicTBa. MzMepeHrne reoMeTpuIECKUX BETUIHH.

[Iporpamma mpemycmMaTpuBaeT NalbHEUITYI0 pabOTy C BeMWMYMHAMH (JJIMHA, TUIOMIAIb,
Macca, BMECTUMOCTb, BpeMs) U HX HM3MEPEHHUEM, C E€AUHULIAMH H3MEPEHHUS OJHOPOIHBIX
BEJIMYMH U COOTHOIICHUSMH MEXITY HUMH.

be3 0a3oBoil MareMaTM4YeCKOW TMOJATOTOBKA HEBO3MOXKHA IIOCTAHOBKA OOpa3oBaHUs
COBPEMEHHOT0 uejioBeKa. B 1ikose MaTeMaThka CIy>KUT OCHOBHBIM 3JIEMEHTOM JISl U3yUEHUS
CMEKHBIX JUCITUTLIINH.

B mnociemkosbHOM JKU3HU pealbHOW HEOOXOJAMMOCTBIO B HAlld JHU CTaHOBUTCS
HETpepbIBHOE 00pa3oBaHUe, 4YTO TpeOyeT MNOJHOIEHHOW 0a30BOM 00111e00pa3oBaTeNbHON
MIOATOTOBKH, B TOM YHCIIE W MareMmaTudeckoi. Bce Oounble crneruaibHOCTEH, TPEOYIOIHX
BBICOKOTO YPOBHSI 00pa3oBaHMsSl CBA3aHO C HEMOCPEACTBEHHBIM NMPUMEHEHHEM MaTeMaTHKU
(7xoHOMUKaA, Ou3HEec, GUHAHCHI, (PU3KKaA, XUMUS, TEXHUKA, HHPopMaTHKa, OMoJIoTus U T.1.). B
5 kJjaccax MEXIIPEAMETHBIC CBSA3M PEaJU3yIOTCS Yepe3 COINIACOBAHHOCTh B (POPMHUPOBAHUU
o0IIuX MOHATUN (CKOPOCTh, BPEMsi, MAcIITa0, 3aKOH, (PYHKIMOHAIbHAS 3aBUCUMOCTb U JIp.),
KOTOPBIE CIIOCOOCTBYIOT TOHUMAHUIO IITKOJIbHUKAMHU 1IETIOCTHOW KapTUHBI MUDPA.

[Iporpammoii npeycCMOTPEHO LieJICHANpPaBICHHOE (POPMUPOBAHUE COBOKYITHOCTH YMEHUMN
pabortath ¢ uHpopmanuend. Itu ymeHus: (HOpMHUPYIOTCS Kak Ha ypoKax, TaKk U BO BHEYPOUHOM
NEeATEeIbHOCTH — Ha (aKyJIbTAaTUBHBIX M KPYKKOBBIX 3aHATHSAX. OCBOEHUE COAepKaHUs Kypca
CBSI3aHO HE TOJBKO C MOMCKOM, 00pabOTKOM, Mpe/cTaBiICHUEM HOBOW HH(MOpMalUKM, HO U C
co3gaHueM WH(MOPMAIIMOHHBIX OOBEKTOB: CTEHra3eT, KHHI, CIPaBOYHUKOB. HoBbie
MH(POpPMAIMOHHBIE OOBEKTHI CO3JAIOTCSI B OCHOBHOM B paMKaX MPOEKTHON NESITEIbHOCTH.
[IpoekTHass MEATETHHOCTh ITO3BOJISICT 3aKPENUTh, PACHIMPUTh M yTIyOWTHh TOJyYCHHBIE HA
ypoKax 3HaHUs, CO3Ja€T YCIOBUA MJii TBOPYECKOTO pa3BUTHS JAeTel, (OopMUpPOBaAHUS
MO3UTHUBHOM CaMOOLIEHKH, HABBIKOB COBMECTHOM JIEATEIBHOCTH C B3POCIBIMU U CBEPCTHUKAMH,
YMEHHUM COTpyAHUYATh JAPYr C JAPYroM, COBMECTHO IUUIJAHUPOBAaTh CBOM JIEWCTBUA H
peann30BbIBATh IJIaHbI, BECTU MTOMCK U CUCTEMATU3UPOBATh HYKHYIO HH(GOPMAIIHIO.

[IpeameTHOE cofiepkaHKe MPOrpaMMbl HAMIPABIIEHO Ha MOCJeI0BaTENbHOE (DOPMUPOBAHKE
U OTpabOTKy  yHHMBEpPCAJIbHBIX  Y4YEOHBIX  JEUCTBUHM, pa3BUTHE  JIOTUYECKOTO U
AITOPUTMHUYECKOTO MBIIICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUSI U MAaTEMAaTUYECKON PeUH.

3HaHWEe W TOHMMAaHUE MaTEMAaTUYECKUX OTHOIIEHUH M B3aMMO3aBUCHUMOCTEH MEXIy
pa3IMYHBIMH OOBEKTaMU (COOTHOIIEHUE IEJIOTO U YaCTH, HNPONOPIUOHATIBHBIE 3aBUCHUMOCTH
BEJIMYMH, B3aWMHOE PACIOJIOKEeHHE OOBEKTOB B MPOCTPAHCTBE W Jp.), UX O00OOIICHHWE U
pacrpoCTpaHEHHUE Ha PACHIMPEHHYI0 OO0JacTh MPUJIOKEHUN BBICTYHAIOT KaK CpPEACTBO
MO3HAHUS 3aKOHOMEPHOCTEH, MPOUCXOMSIINX B MPUPOJEC U B OOMIECTBE. DTO CTUMYIUPYET
pa3BUTHE MO3HABATEIHLHOTO UHTEPECA IIKOJIBHUKOB, CTPEMJIEHUE K TOCTOSSHHOMY PaCUIUPEHUIO
3HaHUN, COBEPIIEHCTBOBAHWIO OCBOEHHBIX CIIOCOOOB JIEHCTBUIA.

N3yueHne wmaTeMaTUKH CHOCOOCTBYET pa3BUTHIO AJITOPUTMHUYECKOTO  MBILIUICHHUS.
[Iporpamma mnpemycmaTpuBaeT (OpMUPOBAHUE YMEHUM JEUCTBOBATH IO MPEIJIOKEHHOMY
JITOPUTMY, CaMOCTOSATEIIBHO COCTaBJIATh IUIAH JCHCTBUM W CIE0BaThb €My IpPU pElICHUU
y4eOHBIX U MPAKTUUYECKUX 3aJlay, OCYLIECTBIATh MOUCK HYKHOW MHGOPMAIIUU, JOTOJHSIThH €10
peliaeMyro 3ajauy, JieJaTh NPUKUIKY U OIIEHUBATh PEaIbHOCTh MPEAINO0JIaraeMoro pe3yJibrara.



B mporecce ocBoeHHsT MPOrpaMMHOr0 Marepualia IIKOJIBHUKH 3HAKOMSTCS C S3BIKOM
MaTeMaTUKH, OCBAaMBAIOT HEKOTOPhIE MAaTEeMaTUYECKHE TEPMHUHBI, Y4yaTcs BBICKA3bIBATh
CY>XJICHUSI C UCIIOJIb30BaHUEM MAaTeMaTHYECKUX TEPMHUHOB M IMOHATHI, 33/1aBaTh BOIMPOCHI MO
XOJly BBITIOJHEHUS 3aJaHi, OOOCHOBHIBATH MPABWILHOCTH BBHITIOJIHCHHBIX JICHCTBHM,
XapaKTepU30BaTh PE3yJIbTaThl CBOETO YUEOHOTO TPYy/a U CBOU JOCTHIKEHUS B U3YUECHUU ITOTO
npeaMera.

OBnajiecHHe MaTeMaTUYECKUM SI3bIKOM, YCBOEHHUE AJITOPUTMOB BBIMOJHEHUS JIEUCTBUU,
YMEHHSI CTPOUTH IUIaHBl PEMICHUS PA3IMYHBIX 3a]a4 U MPOTHO3UPOBATH PE3YyJIbTAT SBIISIIOTCS
OCHOBOW isi (OpPMHpPOBAaHUS YMEHHUH pacCyX/aTb, OOOCHOBBIBATH CBOIO TOYKY 3pPEHUS,
apTYMEHTHUPOBAaHHO  MOJTBEPKJIAaThb WM  OMpOBEpPrarh  UCTUHHOCTh  BBICKA3aHHOIO
npeanosnoxkenus. OCBOEHHE MAaTEMAaTHUYECKOTO COACPKaHUs CO3AaET YCIOBUS JJIsl TTOBBIIIEHUS
JIOTUYECKOMN KYJBTYPhl U COBEPIICHCTBOBAHUSI KOMMYHUKATUBHOM ESTEIBHOCTH YUAIIUXCS.

Copnepxanue TMPOTrpaMMbl MPEIOCTABISACT 3HAYUTEIbHBIE BO3MOXKHOCTH [IJIsi Pa3BUTHUS
yMeHHMI paboTath B mape wid B rpymme. dopMupoBaHuio yMEHHI pacnpeAessTh poJid U
00s13aHHOCTH, COTPYAHUYATh U COTJIACOBBIBATH CBOU JICUCTBUS C JICUCTBUSIMH OJIHOKJIACCHUKOB,
OIICHHUBATh COOCTBEHHBIC JICHCTBUS U ICUCTBUS OTJICIbHBIX YUYCHUKOB (TIap, TPYIIT) B OOJIBIION
CTEIICHH CTIOCOOCTBYET COJIepKaHNe, CBA3aHHOE C ITOMCKOM 1 cOOpoM MH(POPMAIIUH.

[Iporpamma opueHTHpOBaHA Ha (OPMHUPOBAHHE YMEHHUW HCIIOJIB30BaTh ITOJTYUYCHHBIC
3HAHUS JJIi CAaMOCTOSITEJIbHOTO MOMCKAa HOBBIX 3HAHWH, JJIsl PELICHMs 3aJia4d, BO3HUKAIOIIKUX B
MpollecCe Pa3IUYHBIX BHUAOB JACATECIBHOCTH, B TOM 4YHCJI€ U B XOJI€ H3YYCHHUS JAPYTUX
[IKOJBHBIX JUCIIHUILIMH.

MaremaTu4ecKue 3HAHUSI 5 MPEJCTaBICHUS 0 YHCIax, BEJINYHHAX,
reoMeTpudeckux (urypax jexar B OCHOBE (OPMUPOBAHUS 0OIIEH KapTUHBI MUpPA U MO3HAHUS
3aKOHOB €ro pa3BuTUs. VIMEHHO 3TH 3HAHUS W MPEACTaBICHUSI HEOOXOIUMBI JIJIsl 1IEJIOCTHOTO
BOCTIpUSITUSL OOBEKTOB U SIBJICHUM MPUPOJbI, MHOTOYUCIEHHBIX MaMSITHUKOB KYJBTYPHI,
COKPOBHUII[ UCKYCCTBA.

OOyueHne MIKOJBPHUKOB MaTeMaTHKEe Ha OCHOBE JTaHHOW MPOTPaMMBI CIIOCOOCTBYET
Pa3BUTHUIO U COBEPIICHCTBOBAHMIO OCHOBHBIX [I03HABATENbHBIX MPOIECCOB (BKJIOYAs
BOOOpa)XXEHUE W MBIIUICHUE, MaMATh M peub). JleTn HaydaTcs HE TOJIBKO CaMOCTOSTEIHHO
peliaTh IMOCTABJICHHBIC 3aJlaud MaTeMaTUYeCKUMHU CIOcO0aMU, HO M OIMCHIBATh Ha SI3bIKE
MaTeMaTUKH BBITIOJIHEHHBIC JCHCTBUS W WX PE3yJIbTaThl, IUIAHUPOBATh, KOHTPOJIUPOBATH U
OLIEHHMBATh CIIOCOOBI JIEMCTBUM M CaMU JEHCTBUS, A€JIaTh BBIBOJBI U 000OIIEHUS, TOKA3bIBATh
X TMpaBWIbHOCTh. OCBOCHHE Kypca OOECIeUHMBAacT pPa3BUTHE TBOPUYECKUX CIOCOOHOCTEH,
dbopMuUpyeT HHTEpEeC K MaTeMaTUUYECKUM 3HAaHUSAM M TOTPEOHOCTh B UX paCHIUPEHUU,
CIIOCOOCTBYET MPOJIBUKEHUIO YUAIIUXCS B O3HAHUM OKPYKAIOIIETO MUPA.

Conepxkanue Kypca UMEET KOHIIEHTPUYECKOE CTPOCHHUE, OTPAKAIOIIIEE MOCIE0BATEILHOE
pacmmpenne oOjacTu uwucen. Takas CTPYKTypa TO3BOJSIET COOMIONAaTh HEOOXOIUMYIO
MMOCTENICHHOCTh B HAPACTaHWM CIIOKHOCTH y4eOHOTO MaTepualia, co3JaéT XOPOIIUE YCIOBUS
st yriryosieHust (popMuUpyeMbIX 3HaHUM, OTPaOOTKM yMEHWUW W HABBIKOB, JIJIS YBEIIMYCHUS
CTENEHU CaMOCTOSITEIBHOCTA (TIPM OCBOCHUM HOBBIX 3HAHUMW, MPOBEIACHUH OOOOIICHMUIA,
(bopMyIMpPOBaHUH BBIBOJIOB), JIJIsi TOCTOSTHHOTO COBEPIIICHCTBOBAHUST YHUBEPCAIBHBIX YUCOHBIX
JIECTBUM.

CtpykTypa cofepkaHus OIpeeNsseT TaKyl IOCJIEA0BaTEIbHOCTh M3Yy4YEHHUS Y4eOHOTO
Marepuala, koTopas oOecriedrBaeT HE TOJBKO (POPMHUPOBAHUE OCO3HAHHBIX M IMPOYHBIX, BO
MHOTHX CITy4asiX JOBEIEHHBIX JO aBTOMAaTHU3Ma HABBIKOB BBIYMCIECHUM, HO W JIOCTYITHOE HJIsi
MJIAIINX [IKOJBHUKOB 0000IIeHHEe Yy4eOHOTO Marepualia, TOHUMaHWE OOUIUX MPHUHIUIIOB U
3aKOHOB, JISKAIIUX B OCHOBE M3y4aeMbIX MaTEMaTUUYE€CKUX (haKTOB, OCOZHAHUE CBS3EH MEXKIY
paccMaTpuBaeMbIiMU siBlieHUsIMU. COMMKEHHOE BO BPEMEHH HW3YUYCHHE CBS3aHHBIX MEXIY



coOOl TOHATUM, JEeUCTBUM, 3amad Ja€T BO3MOXHOCTh COIOCTaBJISITh, CPaBHUBATH,
IPOTUBOMOCTABIIATh HMX B Yy4eOHOM TIpoIlecCe, BBISBJIATH CXOJCTBA M pa3jIudusi B
paccMaTpuBaeMbIX (pakTax.

III. Omnucanue MecTa Kypca MATEeMATHKHU B y4e0HOM ILIaHe

B coorBercTBUM ¢ y4eOHBIM IIJTAHOM OCHOBHOTO 0OIIero oOpa3oBaHUS B Kypce
MaTeMaTUKH BBIJIECISIOTCS JIBa dTana — 5-6 Kiacchl U 7-9 Kilacchl, y KaKJ0r0 U3 KOTOPBIX CBOU
camocToaTenbHble (QyHKIMu. B 5-6 Kiaccax wu3ydaeTrcs WHTETPUPOBAHHBIN TMpeaMeT
«Matematukay, B 7-9 kitaccax — JiBa npeaMera « Anredpa» u «I'eomeTpus».

CootBerctBeHHO aeictByomeMy B MBOY «I'umuaszust Ne 11» yyebHOMy 1utany pabouast
nporpamma npeaycMaTpuBaeT CIAEAYIOIIMA BapuaHT OpraHu3aluy npouecca oOydeHus B 5-X
Kjaccax: 0a30BbIi ypoBeHb 00yueHus: B 00beme 175 vacoB, B HeAeno — 5 yacoB. B Tom yucie
14 KOHTPOJBHBIX padOT, BKJIFOYasi UTOTOBYIO KOHTPOJIBHYIO padoTy.

Ot16op matepuana oOydeHHUs OCYIIECTBISICTCS Ha OCHOBE CJICAYIOMIMX JTUJAKTHYECKUX
MPUHLNIOB: CHUCTEMAaTU3allMM 3HAHUW, IMOJYYEHHBIX YYallUMHUCS B HAuyallbHOW IIKOJIE;
COOTBETCTBUE 00s53aTEIbHOMY MHMHHUMYMY COJE€p)KaHHs 0Opa3oBaHUS B OCHOBHOW WIKOJIE;
YCUJICHHE OOIIEKYJbTYPHOU HAIMpaBICHHOCTH MaTepuaia; y4eT ICHUXO0JIOTO-TeJaroruaecKux
OCOOEHHOCTEH, aKTyaJIbHBIX JUIsI 3TOrO0 BO3pacTa; CO3JaHWE YCJIOBHM Jii TIOHMMaHHUS U
OCO3HaHHMSI BOCIPUHUMAEMOT0 MaTepurara.

IV. .JII/I‘IHOCTH])Ie, ME€Ta MPEAMETHBLIC H MPEAMETHLIC PE3YJIbTAThLI OCBOCHHUS KypcCa
MaTEeMaTHKH

[Iporpamma obecniedynBaeT NOCTUKEHHE OOYYaIOIIUMUCS CIAEAYIONUX JUYHOCTHBIX, METa
MPEJIMETHBIX U MPEIMETHBIX PE3yJIbTATOB.

JINYHOCTHBIE Pe3yabTAThI

e UYyscTBO ropaoctu 3a cBoro Poauny, poccuiickuii Hapod U uctopuro Pocecnu;

e (Oco3HaHME POJM CBOEH CTpaHbl B MHUPOBOM Pa3BUTHHU, YBAXKUTEIbHOE OTHOIICHHE K
CEMEHHBIM IIEHHOCTSIM, 0€pPEKHOE OTHOIICHHUE K OKPYKAIOMIEMY MUDY.

e [lenocTHOE BOCTIpUATHE OKPYKAIOWIETO MUPA.

e Pa3Buryro MOTHBALMIO Y4YE€OHOW JEATETLHOCTH M JIMYHOCTHOIO CMBbICIA YYECHUS,
3aMHTEPECOBAHHOCTh B MPUOOPETEHUH M PACIIMPEHUM 3HAHMM M CIOCOOOB JCHCTBUH,
TBOPYECKHUI NMOAXO K BBIIIOJHEHUIO 33/1aHUI.

e PeduiekcuBHYIO0 CaMOOTICHKY, YMEHHUE aHATU3UPOBATH CBOU JICHCTBUS U YIIPABIISATH UMHU.

e HaBpIKM COTPYJTHUYECTBA CO B3POCIBIMU U CBEPCTHUKAMM.

e VYCTaHOBKY Ha 3/I0pOBbIM 00pa3 KW3HH, HAIMYKWE MOTHUBAIIMM K TBOPUECKOMY TPYyay, K
pabote Ha pe3ynbTar.

MeTanpeameTHble pe3yJbTaThl

Pecynamuenvie YY/I:

o CaMOCTOSITENIBHO  OOHapydicusams W (POPMYJIHPOBATH  YUEOHYIO
pooJeMy, OTIpeNeNsaTh elb YUeOHOH AeITeTbHOCTH, BEIOUPATh TEMY MPOCKTA,
o 8bl08UcaMb ~ BEPCUU  pelIeHusT  mpoOiembl,  oco3HaBaTh (U

WHTEPIPETUPOBATh B CIydae HEOOXOAMMOCTH) KOHEYHBIA PEe3yabTaT, BIOUpATh CPEICTBA
JOCTHXKEHUS LIEU U3 MPEIJIOKEHHBIX, a TAK)KE UCKATh KX CAMOCTOATEIBHO;



o cocmagnams (AHANBUAYATHLHO WIHM B TPYIIIE) TJIaH PEIICHUS TIPOOIeMbI
(BBIMIOJIHEHUS TPOEKTA);

o pabotas TO TUIaHY, c@epsAmb CBOW JCHUCTBUA C LEIbI0 U, MPHU
HEOOXOMMMOCTH, WCIPABIATh OMMOKH CAaMOCTOSTEIHHO (B TOM YHCIIE U KOPPEKTUPOBATH
IJ1aH);

o B JAMaJOre C YUYUTEIEM COBEPUIeHCMB08aAMb  CaMOCTOATEIHHO
BbIpaOOTaHHBIE KPUTEPUU OIICHKHU.

IHlo3naeamenvnuvie YY/I:

®  QHANU3UPOBAMDb, CPABHUBAMD, K1ACCUPUYUPOB8amb U 0000wamb HAKTHI U SBICHUS;

® ocywecmeniams CpaBHEHHE, KIIACCU(PUKALIUIO, CAMOCTOSITENILHO BbIOMpPAasi OCHOBAHUS U
KPUTEPUH I YKa3aHHBIX JIOTHUECKUX OIlepaluii;

® cmpoumsb JOTUYECKM OOOCHOBAHHOE pAacCy)KJEHHUE, BKJIOYAIOIIEE YCTAHOBJICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBSI3EH;

® co30asamb MaTEMaTUYECKUE MOJICIIH;

® COCTaBIATh TE3UCHI, pA3JIUYHBIE BHUJABl IJIAHOB (IPOCTBIX, CJIOXKHBIX M T.IL).
[IpeoOpazoBbiBaTh MH(GOPMALIMIO U3 OAHOTO BUAA B APYroH (Tabauily B TEKCT, JUarpaMMmy U
mp.);

® gbLIYUMBIEAMb BCE YPOBHU TEKCTOBOM MH(pOPMAIIUU.

® yuemsb onpedensimb BO3MOXHBIE HCTOYHUKUA HEOOXOAMMBIX CBEICHHM, MPOU3BOAUTH
MOMCK MH(POPMAILIMH, aHATU3UPOBATh U OLICHUBATH €€ IOCTOBEPHOCTb.

o NOHUMAs MO3ULIMIO APYTOTO YeJIOBEKA, pasiuyams B €ro peuu: MHEHUE
(TOuKy 3peHus), JAO0Ka3aTelbCTBO (aprymeHThl), (¢akrTbl; rumnore3bl. Jus  3Toro
CaMOCTOSITEJIbHO HCIIONb30BaTh pa3iW4HbIe BUIbl YTCHUs (M3ydaroliee, MPOCMOTPOBOE,
03HAKOMMTEJIbHOE, TOMCKOBOE), MPUEMBI CITyLIAHUS.

® yuemb UCNONb306amMb KOMIIBIOTEPHBIE M KOMMYHHUKAllMOHHBIE TEXHOJOTMU Kak
MHCTPYMEHT JUIsl TOCTHKEHUSI CBOUX IIeJIEH.

Kommynuxkamuenvie YY/I:

o CaMOCTOSITEIIEHO Op2aHU308b18amb YI€OHOE B3aUMOJICHCTBHE B TPYIIIIE
(ompenenaTh o0IIHe 1eIH, JOTOBAPUBATLCS APYT C IPYTOM U T.11.);

o OTCTauBasi CBOIO TOUKY 3PEHUS, nPUBOOUMb apeyMeHmbl, TIOATBEPKaast
ux (hakTamu;

o B JIUCKYCCHUU yMenb 6blOBUHYMb KOHTPAPTYMEHTHIL;

° YUYUTBHCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JOCTOMHCTBOM
npu3Hasams OMMOOYHOCTh CBOETO MHEHHSI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

o MTOHUMasl IO3UIIUIO APYTOTO, pA3IuUYams B €ro pedu: MHEHHUE (TOUKY
3pEHMS), 10Ka3aTeIbCTBO (APTYMEHTHI), (DAKThI; TUTIOTE3bI, AKCUOMBI, TEOPHUU;

° YMemb B3TISIHYTh Ha CUTYaIMIO C HHOU TO3UIIUH U 00208APUBAMbCSL C

JIOABMH NMHBIX HOSHHHﬁ.

IIpeaMeTHbIE pe3yabTAThI
e lcnonb3oBaHue MPUOOPETEHHBIX MATEMATUUECKUX 3HAHUM JIJIsl ONUCAHUSI U OOBICHEHUS
OKPYX AKX IPEIMETOB, MIPOLIECCOB, SIBJICHU M, a TAKKE TSt
OLICHKN UX KOJIMYECTBEHHBIX U MMPOCTPAHCTBEHHBIX OTHOLICHUM.
e OBgnageHue OCHOBaMU JIOTUYECKOTO 151 AJITOPUTMHUYECKOTO MBIIJIEHHUS,
MPOCTPAHCTBEHHOTO BOOOpaK€HHWS M MaTeMaTHYeCKOW peyd, OCHOBAMHM CUETa,



U3MEPEHMS], IPUKUIKU pe3yiIbTaTa U €ro OLEHKH, HAIJISIIHOTO NPEICTaBICHUS TaHHBIX B
pa3Hoil popme (TabsInIIbl, CXEMBI, TUArPAMMBI), 3aIIMCU U BBIIIOJIHEHUS aJITOPUTMOB.

e VYMeHHS BBINOJHATH YCTHO U IMUCBMEHHO apu(MeThdyecKue ACHCTBHUS C YHCIaMU U
YUCJIOBBIMU BBIPDAKEHHUSMH, pellaTh TEKCTOBBIE 3a/Jaud, BBINOJIHATb W CTPOUTH
QITOPUTMBI M CTpaTerMM B WIrpe, HCCIEAOBaTh, paclo3HaBaTh U H300pa)kaTh
reoMerpuyeckue GUrypel, paboTath C TaONMIIAMH, CXeMaMmH, Tpadukamu U
aUuarpaMMaMmH, LENOYKaMu, TNPe/ICTaBlATh, AaHAJIM3UPOBaTh M HHTEPIPETHPOBATH
JAHHBIE.

e [IpuobOpereHne nepBoHAYAIBHBIX HABBIKOB paOOThl HA KOMIIbIOTEpPE (HAOMpaTh TEKCT HA
KJlaBuatype, paboTaTh C MEHI0, HaXOIuUTh WHPOPMALMIO 1O 3aJaHHON TeMme,
pacneyaTsiBaTh €€ Ha IPUHTEPE).

OCcHOBHOE coJiepKaHie H3y4aeMoro Kypca

1. HarypaiabHble umncaa u mkajabl (15 4). HarypanbHbeie yncia m ux cpaBHEHHE.
['eomerpuyeckue GuUTyphl: OTPE30K, MpsiMas, JIy4, TPEyrojdbHUK. M3MepeHne u MmocTpoeHue
oTpe3koB. KoopinHaTHBIM JIyy.

[ens: cucremaTu3upoBaTh U OOOOIIUTH CBEICHUS O HATYPAIbHBIX YUCIaX, MOJy4YEHHbIE
B HaYaJIbHOM LIKOJIE; 3aKPENUTh HABBIKU MOCTPOEHUS U U3MEPEHHS OTPE3KOB.

Cucremarvszanus CBEICHM O HATypaJbHBIX 4YHUCIAaX IO3BOJIIET BOCCTAHOBUTH Y
oOy4Jaroumxcsi HaBbIKA YTEHUS M 3alMCH MHOTO3HAYHBIX YHCEJ, CPABHEHMS HATypajbHBIX
Yyucesl, a TAKXKE HAaBBIKM M3MEPEHHUs U MOCTPOCHUS OTPE3KOB. PaccmarpuBaroTcs mpocreuime
KOMOUMHATOpHbIE 3a/ayu. B Xoje u3yuyeHusi TeMbl BBOJAATCS MOHSATHS KOOPAUHATHOIO JIyda,
EAMHUYHOTO OTPE3Ka M KOOPAMHATHI TOUKHU. 371€Ch HAUMHAETCS (DOPMUPOBAHHE TAKMX BaXKHBIX
YMEHHI, KaK YMEHUSI HAYEPTUTh KOOPAWMHATHBIA Jyd M OTMETUTh HA HEM 3aJlaHHBbIC YHCIa,
Ha3BaTh YHCJIO, COOTBETCTBYIOIIEE TAHHOMY JIEJICHUIO HA KOOPAMHATHOM JIyde.

2. CioxkeHue W BbIUMTAHHE HATYPAJIbHBIX 4uces (21 4). CroxeHne U BbHIYMTAHUE
HATYPAJIbHBIX YMCEJI, CBOMCTBA CIIOXKEHUS. PellieHne TeKCTOBBIX 3a/1a4. YUCI0BOE BBIPAXKEHHUE.
bykBEeHHOE BBIpAKEHUE U €r0 YMCIOBOE 3HAYCHUE. PellleHre TMHEVHBIX YPABHEHNM.

[{enb: 3aKpenUTh U Pa3BUTh HABBIKU CJIOKEHUS U BBIYUTAHUS HATYPAJIbHBIX YHCEN.

HaunHast ¢ 3TOM TeMbl OCHOBHOE BHHMMAaHHUE YJESAETCS 3aKPEIUICHUIO aJrOpUTMOB
apu(pMETUYECKUX JCUCTBUI HaJ MHOTO3HAYHBIMU YUCJIAMH, TaK KaK OHU HE TOJIBKO HMEIOT
CaMOCTOSITENIbHOE 3HAaY€Hue, HO W SIBISIOTCA 0a3oi Juisi GOpMHUpPOBAaHUS YMEHUU MPOBOJUTH
BBIYKCIICHUS C IECATUYHBIMU ApoOsiMu. B 3T0# Teme HaunmHaeTcs anredpandeckast oAroToBKa:
COCTaBJICHHE OYKBEHHBIX BBIPQKEHHUI IO YCIOBHIO 3a/lay, pElICHUWE YpaBHEHUU HA OCHOBE
3aBUCUMOCTH MEX]1y KOMIIOHEHTaMH JEUCTBUH (CI0KEHHE U BHIYUTAHUE).

3. YMHOXkeHHe M JeJieHHe HATYPAJbHBIX 4Mcesa (27 4). YMHOXKEHUE U JICJICHHE
HaTypaJIbHBIX YHCEN, CBOMCTBA YMHOKEeHUs. KBanpaT u Ky0 uncna. Pemenne TeKCTOBBIX 3a71a4.

[lens: 3akpenuTh W Pa3BUTh HABBIKM ApUPMETHUECKUX NEUCTBHM C HATypabHBIMHU
YU CJIAMHU.

B »sroii TemMe mnpoBOAMTCA LEIEHANPABICHHOE PAa3BUTHE W 3AKPEIUJIEHUE HAaBBIKOB
YMHOXCHHS U JISJICHUS MHOTO3HAYHBIX 4Yucesl. BBomaTcs moHATHsS KBajapaTa W KyOa yucia.
[Iponomxkaerca pabora 1Mo (OPMHUPOBAHWIO HABBIKOB PEIIECHUS YpaBHEHUH Ha OCHOBE
3aBUCHUMOCTH MEXIY KOMIIOHEHTaMu AEUCTBHI. Pa3zBUBarOTCA ymeHHs pemaTbh TEKCTOBBIE
3a/1a4M, TPEOYIOIMe MOHUMAaHUS CMbICIA OTHOIICHUM «OoJibllie Ha... (B...)», «MEHbIIE Ha...
(B...)», a TakKe 3a/laud Ha M3BECTHbIC OOYYAIOUIMMCS 3aBUCUMOCTH MEXIY BEJIMYMHAMU
(CKOPOCTBHIO, BpEMEHEM M PACCTOSIHUEM; LIEHOW, KOJIMYECTBOM M CTOMMOCTBIO TOBapa W [p.).
3agaun pematorca apudmerndyeckuM crnocodoM. Ilpu pemieHUM ¢ MOMONIBIO COCTaBIEHUS



YPAaBHEHHI TaK Ha3bIBAEMbIX 33/1a4 HAa YACTU yYalllUeCs BIEPBbIE BCTPEUYAIOTCS C YPABHEHUSIMH,
B JIEBYIO YaCTh KOTOPBIX HEM3BECTHOE BXOAUT ABAXK/IbI. PEIICHUIO TaKKX 3a7a4 IPEAIIECTBYIOT
peoOpa30BaHUs COOTBETCTBYIONMNX OYKBEHHBIX BBIPAKCHUM.

4. laomaau u o0bembl (12 4). Berancnenns no gpopmynam. [Ipsmoyronsauk. [Tnomans
MPAMOYTOJIbHUKA. EAMHULIBI MIIOIIAIEH.

[lens: pacmmpuTh NPENCTABICHUS OOYYAOMIMXCS OO0 H3MEPEHUH T€OMETPUUYECKUX
BEJIMYMH Ha MIPUMEPE BHIYUCICHUS TUIONIA/Ie U 00HEMOB U CHCTEMATU3UPOBATh H3BECTHHIE UM
CBEJICHUS O €IMHUIIAX U3MEPEHUSI.

[Ipy M3yueHnn TeMbl ydaniuecsi BCTpedaroTcs ¢ GpopMynamu. HaBbIkv BBIYUCICHHS 110
dbopmynam 0TpadaThIBAIOTCS MPU PEUICHUH T€OMETPUUYECKUX 3aJlay. 3HAYMTEIbHOE BHUMAaHUE
yaensercs (pOpMUPOBAHUIO 3HAHUN OCHOBHBIX €JIMHMII M3MEPEHUS U YMEHUIO MEpedTH OT
OJIHUX €IMHUI] K IPYTUM B COOTBETCTBHHU C YCIOBUEM 3a1a4U.

5. OObikHOBeHHBbIe ApoOu (23 4). OxpyxHOCT, W Kpyr. OOBIKHOBEHHas APOOb.
OcHoBHbIe 3a7aun Ha JipoOu. CpaBHEHHE OOBIKHOBEHHBIX JpoOeii. ClioKeHHe M BhIUUTAHUE
Ipo0elt ¢ OJMHAKOBBIMU 3HAMEHATEISIMHU.

[{enb: MO3HAKOMHTH OOYYAIOIMIUXCS C MOHATHEM JIpoOM B 0O0BEME, JOCTATOYHOM JIIS
BBEJICHHS IECATHYHBIX TPOOEH.

B nmanHO# TeMe M3y4aroTcs CBENCHHs O JPOOHBIX YHCIIaX, HEOOXOIUMBIE JJIST BBEACHUS
necATUYHBIX ApobOeit. Cpenu (GopMUPYEeMBIX YMEHHH OCHOBHOE BHHMAHHE JIOJDKHO OBITh
MPUBJICYCHO K CPaBHEHUIO poOed C OJWHAKOBHIMU 3HAMEHATEISIMH, K BBIJICICHHUIO IEI0N
gacTu yucia. C MOHMMaHMEM CMBICIa JpoOuM CBsA3aHBI TPU OCHOBHBIE 33/Jaud Ha ApoOH,
OCO3HaHHOTO PEUIEHUsI KOTOPHIX BaXKHO JOOUTHCS OT 00YyHarOIIXCS.

6. lecatuunbie apoou. CiioxkeHHe M BbIYUTAHHE JAeCATHYHBLIX Apoder (13 4).
Hecstuunas apods. CpaBHEHUE, OKPYIJICHHE, CIEKEHUE M BbIUMTAHUE JECATUYHBIX APOOEH.
Peuienue TekCTOBBIX 3a1a4.

[lens: BbIpabOTAaTh YMEHHS YMUTATh, 3aIUCHIBATh, CPABHUBATH, OKPYIJIATH JECSITHUYHbIE
IpOOU, BBIMOJIHATH CIOKEHNE U BBIYMUTAHUE IECATUYHBIX JPOOEH.

[Ipn BBeAeHUM [ECATUYHBIX JApPOOEH BaXKHO JOOUTHCS y OOYYaIOIIMUXCA YETKOro
MPEACTABICHUSI O JECATUYHBIX pa3psiaXx pacCMaTpUBAEMbIX YHUCEI, YMEHHM YWTaTh,
3amuChIBaTh, CPaBHUBATh JeciaTHUHbIe npobu. I[loguepkmBasi CXOJCTBO NEWUCTBHM Hal
JECATUYHBIMA JPOOSMH C JACHCTBUSMH HAJl HATYPAIbHBIMA YHCJIAMH, OTMEUYAeTCs, YTO
CIIOKEHUE JCCATUYHBIX JApOOCH TMOJUMHSCTCS TIEPEMECTHTEILHOMY U COYETaTEIbHOMY
3akoHaM. OnpenesieHHOE BHUMAaHUE YJESETCS PEIICHUI0 TEKCTOBBIX 3a7ad Ha CIOXKEHUE U
BBIYMTAHNE, JAHHBIC B KOTOPHIX BBIPAKEHBI IECATUYHBIMU Apo0smu. [Ipu n3ydennn onepanuu

OKPYTJICHHSI 4YHUCJa BBOJUTCA HOBOE TOHATHE — «HPUOTMHKEHHOE 3HAYEHUE YHUCIIa,
OTpabaThIBAIOTCS HAaBBIKM OKPYIJICHHSI NECSITHUHBIX JpoOed 10 3aJaHHOrO JAECSTHYHOIO
paspsja.

7. YMHOXXeHUE W JeJIeHHue IeCATHYHBIX Apodeid (26 4). YMHOXEHHUE U JICJICHUE
NeCATUYHBIX JIpobOeit. CpenHee apudMeTHuecKoe HECKOIbKMX 4HCel. PelleHre TEeKCTOBBIX
3a1ad4.

[{enb: BRIpaOOTATh YMEHHS YMHOXKATh U JCIUTh AECATUYHbBIC JPOOU, BBITIOIHATH 3aJaHUS
Ha BCE JICHCTBUS C HATYPaJbHBIMH YHCIIAMH M JICCITHUIHBIMHU APOOSIMH.

OCHOBHOE BHHUMaHHUE MPHUBIIEKACTCA K aJTOPUTMHYECKOM CTOPOHE paccMaTpHBAEMbIX
BOIpOCcOB. Ha HeCIoXXHBIX IpuMepax oTpadaThIBacTCS IPABUIO TMOCTAHOBKHM 3aIlITOH B
pesynbTare AchcTBUA. Kpome Toro, mpomospKaeTcs pelieHHe TEeKCTOBBIX 3ajlad C JaHHBIMU,
BBIPAKEHHBIMH JECATHYHBIMH JpoOSMU. BBOIWUTCS MOHATHE CpemaHETro apudMETHUYECKOIO
HECKOJIBKHUX YHCEL.



8. UHcTpyMeHTHI JJi BbluMcJdeHuii u usmepenuii (17 4). HauanbHble cBeneHUs o
BBIUMCIICHUAX Ha KalbKyjstope. IIpouenTtel. OCHOBHBIE 3ajauud Ha NPOLEHTHIL. [Ipumepsl
TabMuIl U auarpaMMm. YTOJ, TpeyroiabHuUK. Benuuuua (rpagycHass Mepa) yria. EnuHuis
n3MepeHus yriaoB. Mzmepenue yrioB. [locTpoeHue yriia 3aJaHHON BEJTMYHHBI.

[{ens: chopmupoBaTh yMEHHUS pElIaTh MPOCTEHUINNME 3a1add Ha TPOIEHTHI, BBIOIHIThH
M3MEPEHUE U MOCTPOECHUE YTIIOB.

VY oOygaronuxcsi Ba)XHO BbIpabOTaTh COAEPKATEIHHOE MOHUMAHUE CMBICIIAa TEPMHUHA
«mpoueHT». Ha 3Toil OCHOBE OHU JTOJKHBI HAYUUTHCS PElIaTh TPU BHUA 3a]lad HA MPOLIECHTHIL:
HaXOJIUTh HECKOJIKO MPOIIEHTOB OT KaKOW-JTMOO BETUYHMHBI; HAXOJAUTh YUCIIO, €CITU U3BECTHO
HECKOJIBKO €ro TPOLEHTOB; HAXOJWTh, CKOJBKO MPOLIEHTOB OJHO YHUCJIO COCTAaBIISIET OT
npyroro. Ilpomomxaercs paboTa 1O pacmo3HABaHUIO U H300PAXKEHUIO M TeOMETPUUYECKHUX
¢buryp. BaxkHo yaenuth BHUMaHue (GOPMUPOBAHUIO YMEHHUM MPOBOAUTH U3MEPEHUS U CTPOUTH
yribl. KUTOBBIEC AuarpamMMbl alOT MPEACTABICHUS 00YUYarOIIMMCS O HATJISIHOM H300paKeHUH
pacripesiesieHrss OTJEIbHBIX COCTAaBHBIX YacTel KaKOW-HHOYIb BEIMYMHBI. B yrpaxHeHHsX
CIeAyeT IIUPOKO HCIOJIb30BaTh CTATUCTUUECKUN Marepuall, NMyOJMKyeMbIi B Ta3zerax u
KypHanmax. B kmacce, oOecreuyeHHOM KaJIbKyJIATOpaMH, MOXXHO HAY4YUTh IIMKOJHLHUKOB
WCIIOJIh30BaTh KAJIBKYJISTOP MPHU BHITIOJHEHUN OTACIBHBIX apU(METUUECKHUX JCHCTBUH.

9. IloBTOpenue. Pemenue 3agau (21 yv).

[{enn: [ToBTOpeHune, 06001ICHNE M CHCTEMAaTHU3aIus 3HAHUH, YMEHUH U HABBIKOB 32 KYPC
MAaTEMATUKH S KJacca.

Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecredeHusi 00pa3oBaTeJILHOI0
npomecca

1.YMK:

1. Bunenkun H.A., XKoxoB B. U., Yecnokor A.C., llIBapu-6ypa CU. Maremaruka. 5
Kjacc: YueOHuK i1t 0011eo0pa3oBaTeibHbIX yupexaenuid. M.: Muemo3suna, 2019.

2. Jenman WN.A., Bunenkun H.A. 3a crpanunamu ydyeOHuka matematuku: Kuura mms
yTeHUs yyamumucsa 5—6 knaccos. M.: IIpocsemenue, 2009

3. Marematuka. COopHUK paboumx mporpamM. 5-6 Kiaccel: ydeOHOe TocoOue s
o0meoOpaszoBarenbHbIX opranu3anuii./coctT. T.A. bBypmuctposa. — 5 u3a., - M.: IIpocBemienue,
2016

4. KoxoB B. W. IlpenomaBanume wmaremaTuku B S5—6 Kiaccax: MeTtoaudeckue
peKoMeHaIuu it yuutens Kk yueonukam H. 5. Bunenkuna u ap. M.: Muemo3una, 2015.

5. XKoxos B.M. Maremaruueckuii TpeHaxep. 5 kinacc: IlocoOue mns yuurenedl u
yyaluxcs K yueoHuky «Marematuka. 5 kinace» (aBt. H.5. Bunenkun u ap.). M.: Muemo3uHa,
2016.

6. XKoxo B.U., KpaitneBa JI.Lb. Marematuka. KontposbHbie paboTel. 5 kiacc. M.:
Mmuemo3suna, 2016.

7. XKoxoB B.H., Mutaesa .M. MaremaTtndyeckue AUKTAHTBL. 5 Kiacc: IlocoOue mus
yuuTenen u ydamuxcsa. M.: Maemo3sunna, 2018.

2. /lononnumenvnana aumepamypa:

1) YecnokoB A.C. JlumakTuueckue wmaTepualibl MO MaTeMaTuke g S Kiacca/
A.C.Yecnokosn, K.1. Hemkos.- M.: Knaccuk Ctuis, 2017.

2) EpmioBa A.Il., I'omoGopoasrko B.B. CamocrosiTenbHble U KOHTPOJIbHBIE PaOOTHI 110
MaTeMaTHke 14 5 kiaacca.- M.: Mnekca, 2018.

3) Munaea C.C. 20 TecTtoB mo MaremaTruke: 5-6 xkiaccel.-M.: W3nmarenbcTBO
«9K3amen»,2016



4) Pynuuukas B.H. Tectsl mo matematuke: 5 kiacc: k yueOHuky H.S. Bunenkuna u ap.
« Maremaruka 5 knacc»/ B.H. Pyaaunkas — M.: M3narenbctBo « Dx3amen»,2018

5) WMapeirua W.®. 3agaunm Ha cMeKanky. 5-6 Kiacchl: mocoOue Ui ydaruxcs
obmeobpasoBarenbubix yupexaenui/ N.®. lapeirun, A.B. IlleBkun. — M.: TIpocBemenue,
2017

3. Humepnem- pecypcoi:

1) 4 uagy Ha ypoxk Marematwku (MeToauudeckue pa3paboTku).- Pexum moctyma:
www.festival.lseptember.ru

2) Ypoku, KoHCTIEKTHI. — Pesxxum moctyma: www.pedsovet.ru

3) Enunas kosekmust oOpa3oBaTelbHBIX pecypcoB. - Pexum pgoctyna: http://school-
collection.edu.ru/

4) ®epepanbHblil LIEHTp HHPOPMALMOHHO — O0Opa3oBaTEIbHBIX pecypcoB. — Pexum
noctyna: http://fcior.edu.ru/

«Il1anupyemblie pe3yJIbTaThl H3YyUeHHs TPOrPaAMMbD».

«Y4eHUuK HAYYHUTCH «Y4eHHuK IMOJIYYUT BO3ZMOKHOCTD
HAYYUTLCH».

* IOHUMATh OCOOEHHOCTH JECATUYHOM * IO3HAKOMUTBLCS C MO3ULMOHHBIMU
CUCTEMbI CUHCJICHUS CUCTEMaMM CYHMCJICHMS C OCHOBaHUSIMH,

* OIIEpUPOBATH MMOHATHSAMH, | OTINYHBIMH OT 10;

CBSI3aHHBIMH C JICIIMMOCTBIO HATypaJIbHBIX * yIIyOUTh U Pa3BUTh MPE/ICTABICHUS
YHCell; O HATypajJbHBIX YHCIAX MW CBOWCTBax

* BBIpAXKATh YHUCJIA B DKBUBAJICHTHBIX | AE€IIMMOCTH;
dbopmax, BeIOMpas HanboJiee MOAXOIAIIYIO B * HAYUYHUTHCS MCII0JIb30BaTh IPUEMBI,
3aBUCUMOCTH OT KOHKPETHOW CUTYalluU; palMOHAIU3UPYIOLIHE BBIYHCJICHUS,

* CPAaBHUBATH u YHOPSAIOYMBATH | MPUOOPECTH TPUBBIYKY KOHTPOJIHPOBATH
palMOHAJILHBIE YHCIIA; BBIYMCJICHUS, BBIOMpAs TOAXOMSAIIUN IS

* BBIIIOJIHSATH BBIYMCIICHUS C | cuTyanuu crnocoo.
palMOHAIIBHBIMU YHCJIAMH, COYETAsT YCTHBIE
A TIMUCbMEHHBIE NPUEMBI  BBIYMCIICHUM,
NPUMEHEHUE KaJIbKYJIATOPA;

* UCMOJIb30BATh IIOHATHUS W YMEHUS,
CBSI3aHHBIC C IIPOMOPLUOHATBHOCTHIO
BEJIMYMH, MPOLECHTAMH, B XOJI€ PELICHUS
MaTeMaTUYECKUX 3aJ1a4 U 3aJ1a4 U3 CMEKHBIX
MIPEAMETOB, BBINOJIHATH HECJIOKHBIC
NPAKTUYECKUE PACUYETBHIL.

Cucrema OLleHKHU 3HAHUN yYaIIUXCS.

0uem<a YCmHbBIX omeemoe yuauiuxc.

OueHka 5 ctaBUTCS B TOM Cily4ae, €CiM y4alluicsa AeMOHCTPUPYET MOJHOE TOHUMAHUE CYyTH
TEOpUH U CBOOOJHO OINEpUPYET €W, TBOPUECKH MPUMEHSIET TEOPETHUYECKUE 3HAHUS Ha
npaktuke. [lpu pemenun 3amay HaOMIOJAIOTCA YETKO OCO3HaHHbIE aAeiicTBus. Pemiaer
HeCTaHJapTHhIE 3a1ayu. He JomyckaeT BBIUUCIUTENBHBIX OIMIMOOK. YMEET CaMOCTOSITENBHO
noJiyyaTh 3HaHUs, paboTas C JIONOJHUTEIbHON suTeparypod (yueOHUKOM,KOMIIbIOTEPOM,
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CIIPABOYHOM JIUTEPATYPOHt)

Onenka 4 craBUTCI B TOM Clydae, €CIIM OTBET YYEHUKA YJIOBJIETBOPSICT OCHOBHBIM
TpeOOBaHMSIM K OTBETY Ha OIEHKY 5, HO 0€3 HMCHOJb30BaHMS COOCTBEHHOTO TUIaHA, HOBBIX
puMepoB, 0€3 MPUMEHEHHS 3HaHWM B HOBOW CHUTYyallud, O€3 MCIIOIh30BaHUS CBSI3CH C paHee
W3YUYEHHBIM MaTEpHAJIOM, YCBOCHHBIM TPHU W3YUYEHUU APYTUX mnpeamMeroB. He 3amymbiBasich
perraeT 3aJadyd MO WU3BECTHOMY alTOPUTMY, MPOSIBISET CIOCOOHOCTh K CaMOCTOSITEIHHBIM
BbIBOJIaM. J{oTycKaeT BEIYUCIUTENbHBIC OMMMOKA KpaiHe PeKO M, €CIIM yYalTUiCs TOMyCTHI
OJIHy OIITMOKY MK He Oojiee IBYX HEIOUETOB, TO MOKET UCIIPABUTHh UX CAMOCTOSITEIILHO WIIH C
HEOO0JIBIIION MTOMOIIBIO YIUTEJISI.

Ounenka 3 craBUTCA B TOM Ciy4ae, €CIM Y4YallUWCA 3amoOMHUI OOJIBLIYIO YacTh
TEOPETUYECKOI0 MaTepuasia, 03 KOTOpOro HEBO3MOYKHA IpaKkTUdeckas paboTa 1o
TeMe. Pemaer €aMOCTOATENBHO TOJBKO T€ NPAKTUYECKUE 3a1a4d, B KOTOPBIX
U3BECTEH AJITOPUTM, 4 OCTAJbHBIE 3a4aHUS MOKET BBIIIOJIHUTH TOJBKO C IMOMOIIBIO
yuuTens U yqammxcs. JomyckaeT MHOTO BRIUHMCIUTENbHBIX OLIMOOK.

OHCHKa 2 CTaBHUTCA B TOM cCliy4dac, €CJIM yanHﬁCH HC OBJIAaJA€C]I OCHOBHBIMH 3HAHHUAMH B
COOTBCTCTBHH C TpC6OBaHI/IHMI/I U JOIIYCTHII OoJbllle OIMOOK M HEAO0YCTOB, YEM
H€O6XOI[I/IMO A4 OLCHKH 3. He MOXeT BBINOJIHHUTH HU OIHOI'0 HPAKTUYICCKOI'O
3aJIaHUs C IPUMCHCHUCM ,HaHHOI)'I TCOPHUMN.

Ouenka RUCOMEHHBIX KOHMPOJIbHbBIX paﬂom.

OHCHKa 5 craBUTCH 3a pa60Ty, BBIITOJITHCHHYIO ITOJIHOCTBIO 0e3 ommooK 1 HEA0YCTOB.

® B JIOTHYCCKUX PACCYKIACHUAX U 000CHOBaHUU pEIICHUS HET l'[pO6CJIOB 141 OHII/I6OK;

* B pCICHHUHU HCT MAaTEMATHUUYCCKUX [0)1115(¢18) 3 (BOSMO)KHa OJHa HETOYHOCTH, OIIMCKaA,
KOTOpas HC ABJISICTCA CIICACTBUEM HE3HAHMA MJIM HCIIOHMMAaHUWA y‘le6HOI‘O MaTepHana).

Omenka 4 cTaBUTCS 3a pabOTY, BHITOJIHEHHYO TIOJTHOCTHIO, HO:

* paboTa BHITIOJTHEHA ITOJTHOCTHIO, HO 00OOCHOBAHUS IIATOB PEIICHUS HEAOCTATOYHBI

(ecnu ymeHue 00OCHOBBIBATh PACCYKIACHHS HE SIBISUIOCH CIIEIUATLHBIM 00BEKTOM TIPOBEPKH );
* TOMYIIIEHBI OJTHA OMHUOKA WK €CTh JABA - TPU HEA0UYETA B BBIKIAAKAX, PUCYHKAX,

YepTexax wim rpadukax (€cim 3T BUIBI padO0T HE SBISLIUCH CIIEUATEHBIM 00BEKTOM
MIPOBEPKH).

Ouenka 3 ctaBUTCS 32 pabOTy, BBIMOJHEHHYIO Ha 2/3 Bcelt pabOThI MTPaBUIIHLHO
® [Ipu JONYIICHUHU HE 0oJiee OJHOM Tpy0oil onOKu, He OoJiee TpeX HErpyObIX OIIHMOOK,
OJIHOM HETpyOOM OIMOKHU U TPEX HEJI0UYETOB,
® [IpU HAIWNYUU YETHIPEX-TIATH HEJJOUYETOB.
e JonymieHo 0oJee 0OAHOW OIMOKH WA 00Jiee IBYX - TPEX HEIOYETOB B BHIKIAIKAX,
yepTekax win rpagukax, Ho 00yJarmuics 001anaeT o0I3aTeNbHBIMA YMEHUSMH 10
MIPOBEPSAEMON TEME.

Ouenka 2 ctaBUTCS 32 pabOTy, B KOTOPOU:
® YKCJIO OMHUOOK U HEAOUYETOB MPEBBICHIIO HOPMY JIJISl OIICHKH 3 WJTU TIPABUIIHHO
BEITIOJTHEHO MeHee 2/3 paboThl;
e JIONYIICHBI CYIIECTBEHHBIE OIMMOKH, ITOKA3aBIIIKeE, YTO O0yJaroImuicsa He 001amaeT
e 00s13aTeIbHBIMU YMEHUSIMU 1O JJAHHOM TeMe B MOJHOM Mepe.

Y4eOHO-TeMATHYECKNH TIJIaH

Ne N3y4yaemblii MaTepuall Kos-Bo | KonTpoabHbie
n/n 4acoB padoThI




I'naBa 1. HarypaJjbHble ynciia 75
1. HatypanbHble yncIa U Kb 15 2
2. CnoxeHue U BbIYUTAaHUE HATYPAJIbHBIX YUCE 21 2
3. YMHOXKEHHE U AEJIECHUE HATYPAIbHbBIX YUCE 27 2
4. [Tmomaau 1 00BEMEL 12 1
I'naBa 2. /lecaTuunbie 1podu 100
5. OOGBIKHOBEHHBIE IPOOH 23 2
6. Hecstuunpie npobu. CrnoxeHre W BBIYUTAHUE 13 1
JECATUYHBIX ApoOei
7. YMHOXEHHE U JICIICHUE ACCATUYHBIX IpoOeit 26 2
8. HMHCTpYMEHTBI JU1si BBIYMCICHUN U U3MEPEHUN 17 2
9. IToBTOopenue. Pemenue 3amau 21 1
Hroro 175 15
KaneHz(apHO-TeMaanecxoe INIAHUPOBAHUE
IlnanoB | ®akTHUe
XapaKTepI/ICTHKa OCHOBHBIX BHU/I0B bl¢ CKHue
Ne Tema ypoka AeSiTeJIbHOCTH Y4YeHMKa (Ha ypPOBHe Y4YeOHBIX | CPOKH CPOKH
AelCTBHI) 10 TeMe MPOXOKI | MPOXO0XK]
CHUA CHUA
HaTVpaJIBHLIe YUCJIA U INIKAJIbI
OnuceBaTE CBOWMCTBA HATypalbHOTO psna. BepHo
06 HUCIOJIb30BaTh B pPCUYM TCPMUHBL un(l)pa, Yqucilio,
1-3 O3HAa9CHUC Ha3bIBATb KJIACCBI M pa3psibl B 3allMCH HATYpPaJIbHOI'O
HaTypaJIbHBIX TUCCIT ypcna. UWTaTh M 3aNMCHIBATH HATypalbHBIE YHCIA,
OIpEaACIATh 3HAYHOCTH qHucia, CpaBHUBATH u
OTpe?)OK I[HI/IHa ynopsAao4nBaTh UX, rpaMMaTUiYCCKU MPABUJIBHO YHUTATh
4_6 OTPe3Ka T eVIOJILHIK BCTpCHAIOIINECH MAaTEMATUYCCKUC BBIpaKCHHS.
p - 1PeY ' Pacmo3naBaTh Ha depTexax, pUCyHKax, B OKPYKAIOMIEM
MHUpE TeoMeTpHyYecKHe (UIypbl: TOUKY, OTpPE3OK,
npaMyro, Jy4, JOMNOJHUTCIBHBIC JIy4YH, TIIJIOCKOCTD,
TTnockocTs. [Ipsavas MHOIOYTrOJbHUK. IIpMBOIWTHE INpUMEPBl  aHAJIOrOB
7.8 v ' ' reOMEeTpHUYeCKHX (GUryp B  OKPYXKAlOIIEM MHpE.
ya. Uzo0paxkatb  reoMmeTpuueckue  GUIypel H  HX
KOH(QUTYpallud OT PyKd H C HCIOJb30BaHUEM
Ixanb! 1 KOOPAHATBI YepTEKHBIX WHCTPYMEHTOB. Uzobpaxarh
reoMerpuyeckue (GUrypsl Ha KieTtd4aTod Oymare.
9-11 W3mepsaTh ¢ NOMOLIBI0 MHCTPYMEHTOB U CpPaBHMBAaTh
JUTHHBI OTPe3KOB. CTPOUTH OTPE3KH 3aJaHHON JIMHBI C
IIOMOIIIBIO JIUHEWKU WU HUPKYJIA. BBIpa)KaTL OIHHU
Menbuie u Gonbire CIUHUIBI  WM3MEPEHHs  JUIMHBI ~ 4Yepe3  JIpyTHe.
Ilonw30BaTecs Pa3siIMYHBIMHK  IKaJIaMU. OHpe]le.HﬂTB
12-14 KOOPJMHATYy TOYKM Ha Jy4e M OTMEYaTh TOUKY IO €&
KOOpJAHWHATE. BBIpa)KaTB OAHU CAWHULIBI HU3MCPCHUA
Macchl uepe3 JApyrue. BoImonHATE mepedop Bcex
BO3MOKHBIX BapHUaHTOB JId HepquéTa 06’LGKTOB HIIn
KoHTposibHAs padoTa KOMOMHAIIMM, BBIACIATh KOMOMHALIMH, OTBEYAIOLIHE
15 3alaHHBIM  YCJIOBUSIM. Pemates TeKCcTOBEIE 3a1a4n

Nel

apudmMernyeckuMHu  crioco0aMu. AHAIU3UPOBATh H
OCMBICJIUBATh TEKCT 3allaud, 1nepedopMyTHUpOBaTh




yCIIOBHE, W3BIEKaTh HeoOXoauMyloo UH(opMaImio,
MOJIETTPOBATh YCJIOBHE C MOMOIIBIO0 CXEM, PHUCYHKOB,
pEIBbHBIX MPEIMETOB; CTPOMUTH JIOTMUYECKYIO LIETIOYKY
paccyXIeHUH; KPUTHYECKH OIIEHMBATH MOJyYEHHBIN
OTBET, OCYIIECTBIIATH CAMOKOHTPOIb, MPOBEPSS OTBET
Ha COOTBETCTBHE YCJOBMIO. 3alMChIBaTh YHUCHIA C
nomMomsio puMckux udp. Mccnenosats mpocreiimme
YHICIIOBBIE 3aKOHOMEPHOCTH, MPOBOJIWUTH YHCIIOBBIE
9KCIIEPUMEHTHI

Cilo:keHre M BBIYMTAHHE HATypaJbHBIX YHCEJ

16-20

CroxeHne HaTypaJIbHBIX
YUCEJl U €ro CBOMCTBA.

21-24

Bruuranue

25

KonTtpoabsnas padora
No2

26-28

YucnoBblie U OyKBEHHBIC
BBIPAKCHUS

29-31

bykBeHHas 3anuch
CBOICTB CIIOXKEHHUA U
BBEIYUTAHUA

32-35

YpaBHeHus

36

KonTtpoabsnas padora
Ne3

BeINONHATE CIOKEHHWE M BBIYMTAHUE HAaTypaJIbHBIX
yrcesl. BepHO HCNIONB30BaTh B PEYU TEPMHUHBL CyMMa,
cllaraeéMoe, pa3HOCTb, YMEHBIIAEMOE, BBIUUTAEMOE,
YHICIIOBOE BBIpAXECHHUE, 3HaYCHUE YHCIIOBOTO
BBIPAKCHMSI, YPABHEHUE, KOPEHb yPAaBHEHUS, IIEPUMETP
MHOT'OYI'OJIbHHMKA. Y CTaHABIMBATh B3aHMOCBSI3U MEXKIY
KOMIIOHEHTaMH M pe3yJbTaTOM IIpU CIOXKEHUU U
BBIYMTaHHH, HUCIIOJIB30BaTh ux JITSL HaXO0XKXIACHUA
HEU3BECTHBIX KOMIIOHCHTOB JICI\/’ICTBI/II\/’I C YHCJIIOBBIMU H
OyKBEHHBIMH BBIPAXKEHHUAMU. PopMynupoBaTh
MIEPEMECTUTENILHOE M COYETaTEeNIbHOE  CBOMCTBA
CJIOKCHHUS HaTypaJIbHBIX YHUCCII, CBOMCTBaA HYJIA TIIpU
cnoxeHnu. dopMmynnpoBaTe CBOWCTBa BBIYUTaHHSA
HaTypaJIbHBIX YMCEN. 3alKChIBaTh CBOWCTBA CIIOKEHUS
Y BBIYMTAHUS HATYPaJIbHBIX YHCEN C MOMOIIbI0 OYKB,
mpeoOpa3oBLIBATh HA UX OCHOBE YHCIIOBBIC BBHIPAKCHUS
U UCHOJIb30BaTh UX AJI PalMOHAIN3ALUN MHUCbMEHHBIX
" YCTHBIX BBIUMCJIEHUH. rpaMMaTI/IT-IeCKI/I BCPHO 4YHUTATh
YHUCJIIOBBIE U 6yKBeHHBIe BBIpaXXCHUA, COJACpKAIIUC
JNEHCTBHUS CIIOKEHWS M BBIYUTAHHA. 3alUCHIBATh
OyKBEHHbIE  BBIPDaKCHMS, COCTaBJIATH OYyKBEHHbIE
BbIpaXXCHUA 110 YCJIOBHUAM 3aaay. Breraucnars unciaoBoe
3HaueHHe OyKBEHHOTO BBIPQKEHHUS IPH 3aJaHHBIX
3HAYCHMSX OYyKB. Beruncnats MIEPUMETPHI
MHOTI'OYT'OJIbHUKOB. CocTaBiiaTh HpOCTeﬁHII/Ie
ypaBHEHMSI N0 YCJOBUAM 3afad. Pemiate mpocreiine
YpPaBHEHHST Ha  OCHOBE  3aBHCHMOCTEH  MEXAy
KOMIIOHEHTaMHU apu(MeTHIECKIX JEUCTBUI.
AHaIII/ISI/IPOBaTI) u OCMbICJINBATH TEKCT 3aJga4u,
nepedopMyIHpOBaTh YCIIOBHE, u3 BIICKATh
HE00X0UMYI0 HHPOPMAIIHIO, MOAETHPOBATh YCIOBHE C
IIOMOIIBIO CXEM, PHCYHKOB, pPEaIbHBIX IPEIMETOB;
CTPOUTHh  JIOTMYECKYI0  LENOYKYy  pacCyXJIeHH;
KpUTHYECKH OLICHUBATh MOJTyYEHHBIN OTBET,
OCYIIECTBIATh CaMOKOHTPOJb, IIPOBEpsii OTBET Ha
COOTBETCTBHE YCJIOBHIO. BpIMonmHsATE mepebop Bcex
BO3MOXHBIX BAapHAaHTOB Ul mepecdéra OOBEKTOB HIIU
KOMOMHAUWH, BBLACTATH KOMOWHAIMK, OTBEYAIOIINE
3aJlaHHBIM  ycnoBusiM.  MccnenmoBath  mpocTeiimiue
YHCIIOBBIE 3aKOHOMEPHOCTH, IPOBOJUTH 4YHCIIOBBIE
9KCIIEPUMEHTBI

YMHOKEHHE H ACJICHUEC HATYPAJIBbHBIX YHCEJI

37-41

VYMHOXeHHE
HATypaJIbHBIX YHCEI U
€ro CBOICTBa

BrimonHsTh YMHOXCHHUC W [OCJICHUC HATypaJlbHbIX
Yucey, ACJICHHUC C OCTATKOM, BBIYUCIIATH 3HAYCHUA
CTCIICHEH. BepHO HCIIOJIb30BaTh B pCUM TCPMUHBI:
MMPOU3BCACHUC, MHOX>XUTCIIB, HaCTHOC, JACIINMOC,
JCINTCIIb, CTCIICHLb, OCHOBAHUC M ITOKA3aTCJIb CTCIICHU,




42-48

[enenue

49-51

Henenue ¢ ocraTkom

52

KonTpoabHas padora
Ned

53-57

VYipoliueHue BeIpaXeHUN

58-60

[Topsimoxk  BBINOJIHEHUSA

NEUCTBUHI

61-62

Crenenp uncna. KBagpar
1 KyO uncna

63

KonTpoabHas padora
Ne§

KBaJgpaT M KyO 4Mcia. YCTaHaBIMBATh B3aUMOCBSI3HU
MEXy KOMIIOHEHTaMH U PE3YIbTaTOM IIPY YMHOKECHUHU
U JIeJIeHWH, UCHOJb30BaTh MX M HaXO0XKJIEHHS
HEU3BECTHBIX KOMIIOHEHTOB JIEHCTBHM C YMCIOBBIMHU U
OyKBEHHBIMH BBIPAKCHHUAMU. DopMyIupoOBaTh
MIEPEMECTUTENBHOE, coueTaTeabHOoe u
pacnpenenuTensHOe CBOICTBa YMHOXEHHS
HaTypaJIbHBIX YHCEI, CBOMCTBA HYJS W €IWHUIIBI TPHU
YMHOXKEHUM U paesieHun. DopmynupoBarh CBOMCTBa
JICJICHNs] HaTypajbHBIX YHMCEN. 3aliChIBaTh CBOWCTBA
YMHOXKEHHUSI W JENeHUS HaTypalbHBIX 4YHCENl ¢
MOMOIIBI0 OYKB, NpeoOpa3oBBIBATh HAa WX OCHOBE
YHCIIOBBIC U OyKBEHHBIC BBIPAKEHHS U HCIIOIB30BATh X
JUIS  pallMOH&IN3allMM  NHCBMEHHBIX W YCTHBIX
BBIYMCIICHUN, AJIS YIIPOIIEHNU OYKBEHHBIX BBIPAKCHHH.
I'pamMMaTHUECKH BEPHO YMTATh YMCIIOBHIE U OYKBCHHBIC
BBIPQXKECHMSI, COAEp)KalIMe JEHCTBUS  YMHOXKEHUS,
JieNieHus U cTereHu. YnuTarh 1 3aluchiBaTh OyYKBEHHBIE
BBIPQKEHHSI, COCTABIATH OYKBEHHBIC BBIPAKEHHS II0
YCJIOBHAM 3a/ad. BBIUNCIATE YHCIOBOE 3HAYEHHE
OYKBEHHOT'O BBIP@KEHHUS NpPU 3aJaHHBIX 3HAYCHUAX
OykB. CocTaBisATh YpaBHEHHsI IO YCJIOBHSIM 3ajad.
Pemars  mpocreiimme  ypaBHEHHS  Ha  OCHOBE
3aBHCHUMOCTEH MEXIY KOMIIOHEHTAaMH apH(hMETHIECKUX
JNEHCTBUNA. AHANMM3UPOBATh W OCMBICIUBATH TEKCT
3ajaud, mnepeopMyIHpOBaTh YCIOBHE, H3BJIEKATh
HE00X0UMYI0 HH(POPMAIIHIO, MOAECTHPOBAThH YCIOBHE C
MOMOIIbI0 CXEM, PHCYHKOB, pEaJbHBIX INPEIMETOB;
CTPOUTHh  JIOTMYECKYI0  HENOYKYy  pacCyXJIeHH;
KpUTHYECKH OLICHHBATh MOJTyYEHHBIN OTBET,
OCYIIECTBIATh CaMOKOHTPOJb, IPOBEpsii OTBET Ha
COOTBETCTBHE YCJIOBHIO. BrpImonmHsTh Tepebop Bcex
BO3MOXHBIX BAapHAaHTOB [yl nepecdéra OObEKTOB HIIU
KOMOMHAIWH, BBLACIATH KOMOMHAIMK, OTBEYAIOIINE
3alaHHBIM  ycnoBusiM.  MccnenmoBath  mpocTeiiiue
YHICJIOBBIE 3aKOHOMEpPHOCTH, IPOBOJUTH YHCIIOBBIE
9KCIIEPUMEHTBI

Ilnomaau u 00HLEMbI

64-65

DopmyJibl

66-67

IImomane.
I1oIaaun
MIPSIMOYTOJIbHUKA

dopmyna

68-70

Ennauner U3MEPEHUS
mIomanei

71

IIpssMOyTONBHBIM
napajuiesIenunes

72-74

O0BEMBI. 0O0beM

Pacrio3HaBaTh Ha 4epTekax, pUCYHKAX, B OKPYKarOIIEeM
MHUpE TeOMETpHUYECKHe GUrypsl, umeromue G(opmy
OpSAMOYTOJIBHOTO  Mapajuienenunena.  lIpuBoanThb
HPUMEPEI aHAJIOTOB KyOa, IPSIMOYTOJIFHOTO
napajienenuieaa B okpyxatomeMm mupe. M3o0paxars
NPSAMOYTOJIBHBIA —Mapajiefienunesl OT pPYKH U C
WCTIOJIb30BaHIEM YepTEIKHBIX WHCTPYMEHTOB.
Uzobpaxare ero Ha kierdyaroii Oymare. Bepno
WCTIONB30BaTh B PEYM TEPMHUHBL: (popMyna, IO,
00BEéM, paBHBIE ¢burypsi, MPSIMOYTOJIEHBIN
napajenenumea, Ky0, TpaHu, péOpa W BEPIIMHBI
NPSAMOYTOJIBHOTO — Mapajuenenuneaa. MoaenupoBaTh
HECJIOKHBIE 3aBUCHUMOCTH C IOMOIIbIO  (popmyd;
BBITIOJTHS T BBIYUCIICHUS o bopmynam.
I'paMMaTHyecK  BEpPHO  YUTaTh  HCIOJIb3yEMbIE




MPSIMOYTOJIBHOTO
napajuieNienuneaa

75
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(dbopMynbI. Boruuncnate IUIOINAAN KBaJpaToB,
IPSIMOYI'OJIBHUKOB M TPEYroJbHHUKOB (B IPOCTEHIINX
cllydasix), UCIonb3yst (OpMyJIbl IUTOLIand KBajpaTa H
OpsAMO  YrojbHHWKA. BpIpakaTb OAHM  COMHUIIBI
U3MEpeHus IUIoIaAu d4epe3 JApyrue. Borumcnars
00bEMBI Ky0a M MPSMOYTOJBHOTO Mapaiielenuiesa,
ucnonb3yst Gopmyisl 00bEMa Kyda M IPSIMOYTOJIBHOTO

rapaijeenuIeaa. Bripaxars OHU €JIMHULIBI
n3MepeHus oOvéma depe3 Japyrue. MojenupoBarth
n3ydyaeMble TeOMETPHUYECKHe OOBEKTbI, HCIONb3Ys

OyMmary, IUIACTHJIMH, IPOBOJIOKY W Jp. BBINOIHATH
nepebop BCeX BO3MOXKHBIX BapUAHTOB IS Iepecuéra
O0OBEKTOB WM KOMOWMHAIWM, BBIACIATH KOMOMHAIUU,
OTBEUAIONINE  3aJlaHHBIM  YCIOBHSM.  BBIYHCIATH
¢dakropuansl. Vcnosiap3oBarh 3HaHHS O 3aBUCHUMOCTSIX
MEXIy BEIMYMHAMH CKOPOCTh, BpEMs, IIyThb IPH
pEIIeHNH  TEeKCTOBBIX  3ajja4. AHANM3UpPOBATh U
OCMBICJIUBAaTh TEKCT 3alaud, nepeopMyIUpOBaThH
yCIIOBHE, HW3BIeKaTh HeoOXoauMyro UH(opMaImo,
MOJIETTUPOBAaTh YCJIOBHE C IOMOIIBIO CXEM, PHUCYHKOB,
pPEANBHBIX TPEIMETOB; CTPOHTH JIOTHUECKYHO IIETIOYKY
pacCyKJIeHU; KPUTUYECKH OLEHUBATh MOJIYyUYECHHBIN
OTBET, OCYIIECTBIATH CAMOKOHTPOIb, MPOBEPSS OTBET
Ha COOTBETCTBHE YCIIOBHIO. BHIMONHATE TPUKUIKY U
OIICHKY B X0JI€ BBIUNCIICHUI

OO0bIKHOBEHHBIE APOOH

76-77

OKpY>XKHOCTb U KpyT

78-81

Jlomn.  OOBIKHOBEHHEBIC

Ipoou.

82-84

CpaBHenue npobeit

85-86

IIpaBunbHbIE u
HeTIpaBUJIbHBIE APOOH

87
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88-90

CioxeHnne M BBIUMUTAHUE
npobell ¢ OAMHAKOBBIMU
3HAMEHATESIMU.

91-92

Jlenenue u 1podu

93-94

CMellranubple 4icia

95-97

CioxeHne M BBIUMTAHUE
CMELIaHHBIX YUCEI.

PacniozHaBaTh Ha yepTekax, PUCYHKaX, B OKPYKaIOIIEM
MHUpE TeOMETpHUUYECKUEe (GUrypsl, umeromue G(opmy
OKpYKHOCTH, Kpyra. IIpuBOAWTH NpHUMEpHl aHAJIOIOB
OKPYKHOCTH, Kpyra B OKpy»katolieM Mupe. M300paxatsb
OKPYKHOCTb C HCIHOJb30BAaHHEM LIUPKYJA, MI1a0ioHa.
MonenupoBarh H3yyaeMble I€OMETPUYECKUE OOBEKTHI,
WCTONB3ysh OyMary, TpOBOJIOKY U Jp. BepHo
WCTIONB30BaTh B PEYM TEPMHUHBI: OKPYXHOCTb, KPYT, X
paanyc U AuaMeTp, Ayra OKpyKHOCcTH. MoaennpoBats B
rpaduUecKol, peaMeTHON (hopMe TIOHSTHS U CBOKMCTBA,
CBSI3aHHbBIC C IMOHSATHEM [OJH, OOBIKHOBEHHOH IpoOwu.
Bepro wucnons3oBaTh B peuyd  TEPMHHBL:  JI0JI,
OOBIKHOBEHHasi JApoOb, YHUCIUTEIh M 3HAMEHATENb
npoOu, TmpaBWibHAs W HENpaBWIbHAas  Jpoowu,
CMELIaHHOE 4YHCOo. ['paMMaTHYecKH BEpHO YHTATh
3amucu  JpoOed M BBIp@KEHHWH,  CcolepKalux
OOBIKHOBEHHBIC JIpoOW. BEIMONHATE  ClOXKEHHE |
BBIYUTaHHE OOBIKHOBEHHBIX ApOOEH ¢ OIMHAKOBBIMHU
3HaMEHATeNIIMH, IpeoOpa3oBBIBATh  HEMPABHIBHYIO
IpoOb B CMEIIAHHOE YWCIO M CMEUIaHHOE YHWCIO B
HETNpaBWIbHYI0  ApoOb.  lcnosibp3oBaTh  CBOMCTBO
JeNeHus CyMMBI Ha 4YHCIO MU palHoHaIH3alud
BBIYHCIIEHUN. Pemratn TEKCTOBBIE 3aJ1aun
apu(MeTHYeCKUMH  Croco0aMu. AHAIU3UPOBaTh H
OCMBICIMBAaTh TEKCT 3afauyd, mnepedhopMyIHpOBaTh
yCIIOBHE, W3BJEKAaTh HEOOXOIUMYI HH(OpPMAIIHIO,
MOJIETTUPOBaTh YCJIOBHE C TOMOUIBIO CXEM, PHUCYHKOB,
peanbHbIX NPEAMETOB; CTPOUTH JOIMYECKYIO LEHNOYKY
paccyXIeHui; KpUTHYECKH OLEHHMBATh IOJIyYCHHBIH
OTBET, OCYLIECTBJIATh CAMOKOHTPOJIb, MPOBEPSS OTBET
Ha COOTBETCTBHME YCIIOBHIO. BBINOIHATH NPUKUAKY U
OLIEHKY B XOJ1€ BBIYHMCIICHUM
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Hecsituunblie Apoou. CioxkeHne U BbIMUTAHUE TeCATUYHBIX Ipodei
JlecaTuunas 3aMuCh | 3aUChIBaTh M YHTaTh  JECATHYHBIE  JIPOOH.
99-100 | TPOOHBIX YKCE. [IpeacTaBmsTh  OOBIKHOBEHHBIC  IpOOM B BHIL
JNECATUIHBIX W JECATHYHBICE B BHUAC OOBIKHOBEHHBIX.
CpaBHEHHE JECATHYHBIX Haxo;[vmb JECATHYHBIE TPUOIMKCHHUS OOBIKHOBEHHBIX
101 npoGeii npobeii. CpaBHMBAThL W YHOPSIOYUBATH ACCATHIHEBIC
- npoOu.  BEITIOMHATE  CIOKEHHWE,  BBIYUTAHHE H
103 OKpyIJICHHE  JISCATHYHBIX  JpoOeil.  BrimomHsATH
NPUKUAKY H  OIGHKY B  XOJ€  BBIYHCIICHHU.
CrioskeHHe W BbIYMTaHue | YICTOIb30BaTh SKBHUBAJICHTHBIE MIPEICTABIICHUS
JIECATHYHBIX APOOeEit JPOOHBIX YHCEN MPH UX CPABHEHUH, TIPU BHIYUCICHUSIX.
BepHo wmcrons30BaTh B pedd TEPMUHBL JIECATHYHASL
104- npoOb, pa3psAbl  JCCATHYHONW JpoOH, pas3lioKeHHe
108 JeCATUYHOW JIpoOdM 1O pa3psaaM, NpHOIMKEHHOE
3HAYCHHE YHCIIa C HEIOCTAaTKOM (C  H30BITKOM),
OKpYIJICHHE  YWCIa 110  3aJaHHOro  paspsna.
I'pammaTvyecky BEpHO YWTATh 3alUCH BBIPAKECHHUI,
TIpHOMHKeHHbIE CoJlepKaIllUX JECATUYHBIE NpoOu. PemaTh TeKCTOBEIE
3a/1aun apu(METHIECKUMHU CcIIoco0amMu. AHAITU3UPOBATh
109- | 3HaueHUd YUCel,
M OCMBICIIMBAaTh TEKCT 3ajaud, mepedopMyInpoBaTh
110 OKpYIJICHIE HHCCe YCIIOBHE, W3BIEKATh HEOOXOAMMYI0 HH(pOpMaIuio,
MOJIETTUPOBAaTh YCJIOBHE C IOMOIIBIO CXEM, PHUCYHKOB,
peaTbHBIX IMPEIMETOB; CTPOUTH JIOTUYECKYIO IEMOYKY
111 KonTpoabHas padora pacCyXJIeHU; KPUTUYECKH OLECHUBATh MOJIYyUYECHHBIN
Ne9 OTBET, OCYIIECTBIATH CAMOKOHTPOIb, MPOBEPSS OTBET
Ha COOTBETCTBHE YCIOBHIO
YMHoO:KeHHe U [1eJIeHHne 1eCATHYHBIX Apooeit
VYMHOXKEHHE IeCATUIHBIX
112- | Apo0eil Ha HaTypalibHOE
114 YUCIIO
BeImonmHATE  yMHOXKEHHE W JICICHHE JIECATUYHBIX
Jlesnenne NECATUYHBIX IpoOeit. BI:IHOJIHHTI) NPUKUAKY W OLEHKY B XOJI€
npobeil Ha HaTypanbHOe BEIYUCIICHUNA. [IpencTaBisaTh OOBIKHOBEHHBIC ApOOHW B
- BHJIC ACCATHUYHBIX C IIOMOIIBIO JCICHUS YHCIIATEISI
OOBIKHOBEHHOW  JpoOm Ha  e€  3HaMEHaTelb.
Hcnonp3oBath SKBUBAJICHTHBIC MIPEICTABIICHUS
115- JPOOHBIX YHCEN MPH UX CPABHEHUH, NIPU BHIYUCICHUSIX.
119 Perrate 3amaun Ha ApoOM (B TOM 4YHCIE 3334yl W3
peaTbHON MPAKTHKH), UCIIOIH30BATh TTOHSTHS CPETHETO
apupMETHIECKOT0, CpPeaHEH CKOpPOCTH W JAp. TpH
pemiennn 3amad. [IpuBOMUTE TpUMEpHl KOHEYHBIX U
120 KonrtpoJibHasi padoTa OCCKOHCYHBIX MHOYECTB. AHan3upoBaTh u
Nol0 OCMBICJIUBAaTh TEKCT 3alaud, MnepeopMyIUpOBaTh
VMHOMKEHHE IecaTHYHbIX | YCIOBHE,  H3BIEKaTh HEOOXOJUMYI0 HH(pOPMAIIHIO,
npoGeii MOJIETTUPOBATh YCJIOBHE C IOMOIIBIO CXEM, PUCYHKOB,
peaTbHBIX IPEIMETOB; CTPOUTH JIOTUYECKYIO IEMOYKY
121- pacCyKJeHU; KPUTUYECKH OLEHUBATh MOJIYyUYECHHBIN
125 OTBET, OCYIIECTBIATH CAMOKOHTPOIb, MPOBEPSS OTBET
Ha COOTBETCTBUEC YCIOBHUIO. BBIMOTHATH MPUKHUAKY H
OIICHKY B XOJ€ BBIYHCICHHWUA. UWTaTh W 3aIUCHIBATh
YHUCIIa B IBOWYHOW CHCTEME CUMCIICHHUS
126- Jlenenre Ha NECATUYHYIO

132

IpoOb




Cpennee

apupMeTHIECKOE
133-
136
137 KonTtpoabsnas padora
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HNHCcTpYyMeHTHI VI BBIYUCICHUA U U3MepPeHn I
138 MHUKpOKAIBKYISATOP OObsicHATh, 4YTO Takoe TpoueHT. [IpencTaBiusTh
g NPOIEHTHl B Apo0sSX © ApoOM B MPOLEHTaX.
139 OcymectBisath  nouck uHbpopMmamuu (B CMMU),
TIpOLEHTEI comepKaliell aHHbIe, BBIPAKCHHBIE B IPOIEHTAX,
WHTEPIPETHPOBaTh UX. PemaTs 3a1aun Ha MPOLEHTH U
IpoOu (B TOM YHCIE 3a7add W3 PEAbHOW MPAKTHKH,
140- WCTIONB3YSl TPU  HEOOXOMWMOCTH  KaJIBKYJIATOD).
144 [IpoBOANTE HECIOXXHBIE WCCIIENOBAHUS, CBSI3aHHBIE CO
CBOHCTBaMHU JPOOHBIX YHCEN, ONHMPAsCh Ha YUCIIOBBHIE
OKCIEPUMEHTHl (B TOM HYHCIIE C HCIOJb30BaHUEM
KaJIbKYJISITOpa, KOMIBIOTEPA). BBIMOIHATH NPUKUIAKY U
KoHTponbHas paGora OLIEHKY B XOA€ BbIYMCIEHHH. Pacmo3naBath Ha
145 Nel2 yepTekax, PHCYHKaX, B OKPYKAlOIIeM MHUpPE pa3HbIe
= — BUABl YIJIOB. [IpHBOAMTH TPUMEpHI aHAIOTOB STHX
Yron. [psmoii U | reometpuueckux Quryp B OKPYXKAlONIEM  MHPE.
146- | Da3BEpHYThIH YOI | U3zo0paxaTh YIrael OT PYKM M C HCIOJIb30BAaHHEM
148 YeprexHbii 4epTEKHBIX WHCTPYMEHTOB. M300paxkath yribl Ha
TPEYTOJIbHUK KJeT4aToil Oymare. MonenmupoBaTh pa3iUYHBIC BUIIBI
yrioB. BepHO HCHONB30BaTh B peYd TEPMHHBI: YTOd,
Msmepenne YTIOB. | cropoHbl yria, BepuMHA yIia, OMCCEKTpHCA YITa;
149- | Tpancnoptup OPSMOH  YTOJI, OCTPBIA, TYMOM, Pa3sBEPHYTHIA yIJIbI
151 4epTEXHBII TPEYroJbHUK, TpaHcropTup. V3mepsars c
MOMOIIBI0 HMHCTPYMEHTOB U CpPaBHHUBATH BEIMYUHEI
Kpyrossie quarpamMmsl yrinoB. CTpOUTH YTIIbI 3aJaHHON BEJITMYMHBI C TIOMOIIBIO
152- TpaHcropTupa. M3Biekarts WHGOpMANWIO U3 TaOIHIl U
153 JMarpaMM, BBINIOJHATh BBIYHCICHHS MO TaOIMYHBIM
JTAHHBIM, CpaBHUBATh BEJINYHHBI, HaXOJIUTh
HauOONbIINE W HAaUMEHbIIME 3HAYCHUS H  JIp.
BeimonsATs c60p MHGOPMAIMU B HECTOXKHBIX CITydasX,
KoHTpoaLHasi paGoTa OpraHu30BbIBaTh HMHGOpMALMIO B BHAE TabIHWIl W
154 Nol3 JMarpaMM, B TOM YHCJIE C MOMOIIBI KOMITBFOTEPHBIX
- nporpamMm.  IIpuBOaUTE  OpHUMEpPBl  HECIOXHBIX
KJIaccu(puKaIui n3 pa3IudHbIX 00JIacTel )KIU3HU
IToBTOpEHHE
O0o0maromee
MMOBTOPEHHE Kypca
155- | maTemaTukHn
175 | UroroBsas

KOHTPOJIbHAsi padoTa-
14

V. IHosicHuTeIBbHAA 3alIUCKA




JanHnast paboyasi mporpaMma 1o MaTeMaTuke pa3padoTaHa Ha OCHOBE:

e 3akoHa «O0 oOpazoBanuu B Poccuiickoit denepaunn» Ne 273-d3 ot 29.12.2012 .

e @denepalIbHOIO0  TOCYJApPCTBEHHOIO0  00pa3oBaTeIbHOTO  CTaHgapTa  OOIIEro
obpazoBaHus u Hayku Poccuiickoit @eneparuu ot 17 nekadbpst 2010 Ne 1897

® OCHOBHOM 00pa3oBaTelbHOW MpOrpaMMbl OCHOBHOTO oOmiero oopazoBanus MbOY
«I'mmuazus Ne 11»

* «(pyHIAMEHTAIBHOTO sJIpa CoAepkKaHMs 0011Iero 00pa3oBaHus;

e TpeOOBaHMI K pe3yJbTaTaM OCBOEHHMSI OCHOBHOM 00pa3oBaTeIbHON MNpPOrpaMMbl
OCHOBHOro  o0miero  oOpa3oBaHus,  MpeACTaBICHHbIX B  DenepasbHOM
rocyJIapCTBEHHOM 00pa30BaTEILHOM CTaHIapTe OCHOBHOI'O OOIIEro 00pa30BaHMUS;

® [IPUMEPHOI MPOTrpaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHUs IO MATEMATHKE;

® [porpaMMbl pa3BUTUS U (OPMHUPOBAHUS YHHUBEPCAIBHBIX YUYEOHBIX JEHCTBUI,
KOTOpbIE

obecrnieunBarOT (HOPMUPOBAHUE POCCUMCKOMN TPaKIaHCKON UACHTUYHOCTH, OBJIQJICHUE
KJIFOUEBBIMU KOMIIETEHIIUSIMU, COCTABIISIFOIIMMU OCHOBY ISl CAMOPA3BUTHS U HENIPEPBIBHOTO
00pa3oBaHus;

e yyeOHoro mnana MbOY «I'umnazus Ne 11»

e ABTOpckoi mporpammbl Matematuka. COOpHHK pabodmx mporpamm. 5-6 KI1accChl:
yueOHOe mocobue s oOmieoOpa3oBaTelbHBIX — opraHuzanmii./coct. T.A.
bypmuctposa. — 5 u3zn., - M.: IIpocsenienue, 2016

JlanHasi mporpamma sIBIIsieTCS paboueid mporpammoil mo npeamety «Marematuka» B 5 Kiacce
0a30BOT0 YPOBHHI.

Pabouass mporpamma peanusyercss no yueOHuky: Bumenkun H.A. Maremaruka. 5 kiacc:
y4eOHUK JJIs1 ydanuxcsi oomnieoopazoBatenbHbix yupesxkaenuii / H. 5. Bunenkun, B.M. XKoxos,
A.C. Yecnokos, C.1. lIBapudypa. — M. Muemo3una, 2019.

[lens oOyueHus maTeMaTHKe B 0OHIE00pa30BATENBHOM IIKOJE ONpPENENseTCs €€ POJIbI0 B
pa3BUTUHU OOIIECTBA B IIEJIOM M B PA3BUTHUU WHTEIIEKTa, (DOPMHUPOBAHUH JIMYHOCTU KaXKIOTO
yenoBeka. be3 0a30Boii MaTeEMaTUUECKON MOATOTOBKM HEBO3MOKHO JIOCTUYb BBICOKOTO YPOBHS
oOpa3oBaHMs, TaKk Kak Bc€ OOJbIIE CHENHATbHOCTEH CBSA3aHO C HEMOCPEICTBEHHBIM
NPUMEHEHHEM MAaTeMaTHKH (SKOHOMHKA, Ou3Hec, (UHAHCHL, (PU3MKA, XUMHs, TEXHHKA,
uH(pOopMaTHKa, OMOJIOTHS, TICUXOJIOTUS U MHOTHE JipyrHe). ClenoBaTeNbHO, PACHINPAETCS KPYT
HIKOJIBHUKOB ISl KOTOPBIX MaTeMaTHKa CTAHOBUTCS MPO(eCCUOHATBHO 3HAYMMBIM MPEAMETOM.
MareMaTuke TpUHAAICKUT Beaylas poiib B (GOPMUPOBAHUH AITOPUTMHUYECKOTO MBIILUICHHUS,
BOCIIUTAHUsI YMEHHMs JCHCTBOBATH MO 3aJaHHBIM aJIrOpUTMaM W KOHCTPYUpPOBaTh HOBBIE. B
XOJle¢ peuieHusl 3a7ad — OCHOBHOM Yy4eOHOM JeATEeTbHOCTH Ha YypOoKax MaTeMaTHKU —
Pa3BUBAIOTCS TBOpYECKAs U MPUKIIAIHAS CTOPOHBI MbIlUIeHU. Mcronb30BaHne B MaTeMaTUKeE
HapsAy C €CTECTBEHHBIM HECKOJbKMX MAaTEMAaTUYECKUX SI3bIKOB J1a€T BO3MOKHOCTh Pa3BUBATh Y
o0ydaromuxcsi TOYHYI0, IKOHOMUYHYIO U HMH(POPMATUBHYIO YCTHYIO U IMHUCHMEHHYIO PEUb,
yMEHHE OTOMpaTh HanboJiee MOIXOSIINE SI3BIKOBBIE CpeicTBa. MaTemaTHueckoe 00pa3oBaHuUe
BHOCUT CBOM BKIaa B ¢OpMHpOBaHWE OOIIEH KyJbTypbl dYeloBeKa. TakuM o00paszom,
3HaYUMOCTh MAaT€MAaTUYECKOW MOJATOTOBKM B 0OIIEM 00pa30BaHUU COBPEMEHHOTO YEJIOBEKa
MOBJIMAJIA HA ONPE/ICNICHUE e 00yUYeHHsI MaTEMATHKE B ILIKOJIE.

VI. OO0mas xapakTepucTHKA NpeaMeTa

MareMatrka UrpaeT BaxXHYI0 pojib B (JOPMUPOBAHUH Y IIKOJbHUKOB YMEHHUS YUUTHCS.



OOyueHue MaTeMaTUKE 3aKJIaJbIBAET OCHOBBI sl (OPMUPOBAHMS MPUEMOB YMCTBEHHOMU
JEeSATEIbHOCTU: IIKOJBbHUKH YYaTCsl IPOBOJIUTH aHANIN3, CPABHEHHE, KIIACCU(PUKALINIO OOBEKTOB,
YCTAHABIIMBAaTh NMPUYUHHO-CIICICTBEHHBIE CBSI3M, 3aKOHOMEPHOCTH, BBICTPAMBATh JIOTUYECKUE
IIETIOYKH paccykneHuii. M3ydas mMaTeMaTHKy, OHU YCBAaWBAIOT OIpEAeNIEHHbIE 000OIEHHBIC
3HAHUS M CHOCOOBI JIEWCTBHUI. YHHBEpPCATbHBIE MAaTEMAaTHYECKHUE CIIOCOOBI TIO3HAHUS
CIIOCOOCTBYIOT IIEJIOCTHOMY BOCIIPHUSITUIO MHpPA, IO3BOJISIOT BBICTPAWBATh MOJICTH €T0
OTIETBHBIX TMPOIIECCOB W SBJICHHUA, a TaKXKe SBIAIOTCS OCHOBOM (hOPMHUPOBAHUS
YHUBEPCAJIBHBIX YUEOHBIX NEHCTBUI. YHHUBEpcajbHble Yy4yeOHblEe AEHCTBHS 00eCreYnBarOT
YCBOEHUE TMPEAMETHBIX 3HAHWM W WHTEJUIEKTYallbHOE pAa3BUTHE YYaluxcs, (GOpMUPYIOT
CITOCOOHOCTh K CaMOCTOSITEIbHOMY TTOMCKY M YCBOSHHUIO HOBOM MH(OpMAIIMHU, HOBBIX 3HAHUH U
CIOCOOOB JIGUCTBUH, UTO COCTABIIIET OCHOBY YMEHHUS YUUTHCS.

Iear uU3yyeHUAA: OBJIAJCHUE CUCTEMOM MaTeMaTUYECKUX 3HAHUM M yMEHUM, HEOOXOAUMBIX
U1l TPUMEHEHUSI B IPAKTUYECKOM JCSATEIbHOCTH, W3YYEHHS CMEXHBIX JUCIUILIMH,
MPOJOJIKEHUsST 00pa3oBaHUsA, BbIPpAOOTKA YMEHHMM BBIMOJHATH YCTHO U MHUCBMEHHO
apudmMeTHYeCKre JEHUCTBUS HaJA YHUCJIaMH, IEPEBOJUTH MPAKTUYECKUE 3aJaud Ha SI3bIK
MaTEeMaTHUKH; MOATOTOBKA OOYYAIOIIUXCS K M3YYCHHIO CHCTEMAaTUYECKUX KYpCOB aireOpnl U
T€OMETPHUH.

B xozme wu3yueHus Kypca ydaliMecs pa3BUBAKOT HABBIKM BBIYMCICHHM C HaTypajbHBIMHU
YUCJIAMH, OBJIQJICBAIOT HABBIKAMU JEUCTBUI C OOBIKHOBEHHBIMU M JECATUYHBIMH JPOOSIMH,
MOJIy4aloT HavyajbHbIE MPECTABICHUS OO0 MCIOJIb30BaHUM OYKB JUIsl 3allUCH BBIPAXKEHUU U
CBOMCTB apu(METHUECKUX JIEUCTBHUI, COCTABICHUH YPABHEHUM, MPOJOHKAIOT 3HAKOMCTBO C
F€OMETPUYECKUMU MOHATUSIMU, PUOOPETAIOT HABBIKK MOCTPOCHUSI TEOMETPUUYECKUX (PUTYp U
M3MEPEHUS T€OMETPUUECKUX BEIIMYMH.

VcBOeHHBIE 3HAHUSI W CIOCOOBI AEUCTBHM HEOOXOJUMEBI HE TOJBKO JUIA JaJbHEUIIEro
YCIEIIHOTO M3YYECHUSI MAaTEMaTUKW M APYTHX IIKOJbHBIX AWUCUUIUIMH, HO W ISl PEIICHUS
MHOTHX MPAKTHYECKHUX 3a]1a4 BO B3POCIION KU3HH.

IIporpamma onpenesnseT psia 3a4a4, peIIeHUE KOTOPBIX HANPABIEHO HA JOCTHKEHUE OCHOBHBIX
1[eJIeii OCHOBHOTO OOIIIETO MaTeMaTHYECKOT0 00pa30BaHus:

e OopMUpOBATH HJIEMEHTHl CAMOCTOSITENIbHOM HHTEIUIEKTYAJIbHOW JEATEIbHOCTH Ha
OCHOBE OBJIQJICHHSI MaTEMaTHUYECKHMMH METOJAaMH IO3HAHMS OKPY’KaloIliero Mupa (yMeHus
yCTaHaBJIMBaTh,  OMHUCHIBaTh,  MOJEIUPOBATH M  OOBSACHATH  KOJIMYECTBEHHBIE U
IPOCTPAHCTBEHHBIE OTHOLICHUS );

e Pa3BUBaTh OCHOBBI JIOTUYECKOTO, 3HAKOBO-CUMBOJMYECKOTO W aITOPUTMHUYECKOTO
MBIIUICHUS, TIPOCTPAHCTBEHHOTO BOOOPAKEHUS; MAaTEMATUUECKOW PEUH; YMEHHSI BECTU MOUCK
uH(pOpMaluu U paboTaTh C HEW;

ePa3BuBaTh O3HABATEIbHBIE CIIOCOOHOCTH;

e BOoCIUTHIBATH CTPEMIIEHUE K PACIIMPEHNUIO MATEMATUYECKUX 3HAHUM;

¢(CriocoOCTBOBAaTh WHTEIUICKTYAJIbHOMY pPa3BHUTHIO, (POPMUPOBATH KadyeCTBa JUYHOCTH,
HEOOXOMMMBIC YEJIOBEKY JIJIsl TIOJTHOIICHHOM KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIC
MAaTEMAaTHYECKOW JEATEIbHOCTH: SICHOCTH W TOYHOCTH MBICIIA, WHTYHUIUMH, JIOTHYECKOTO
MBIIIJIEHUS, TPOCTPAHCTBEHHBIX MPECTABICHHH, CTIOCOOHOCTH K MPEOI0ICHHUIO TPYIHOCTEH;

e BocluThIBaTh KYJbTYpy JIMYHOCTH, OTHOLIEHHE K MaTEMaTHKE KaKk K 4YacTH

00111e4eIOBEUECKOM KyIbTYphl, UTpatolei 0COOYIO pOJIh B OOIIIECTBEHHOM Pa3BUTHH.
Pemienne Ha3zBaHHBIX 3a7a4 OOECHEYUT OCO3HAHHUE IIKOJbHUKAMHU YHUBEPCAIBHOCTH
MaTeMaTHYECKUX CIOCOOOB IIO3HAHUS MHUpPA, YCBOCHHE MaTEeMaTUYECKUX 3HAHUM, CBs3el
MAaTEMATUKH C OKPYKAIOLIEH NEUCTBUTENBHOCTHIO U C JAPYTMMM IIKOJIBHBIMM MpPEAMETAMHU, a
TaKXK€ JINYHOCTHYIO 3aMHTEPECOBAHHOCTD B PACIIMPEHUN MaTEMAaTUYECKUX 3HAHUMU.



OO6mmii Kypc MaTeMaTHUKd SBISIETCS KypcOM HMHTETPUPOBAHHBIM: B HEM OObEIUHEH
apu(METUIECKUM, FTeOMETPUUYECKUI U anreOpanyeckuii MaTepua.

Conepxanue 00ydeHUs TMPEACTABICHO B MporpaMme paszaenaMu: «Uucia W BBIYUCICHHS,
«BpIpakenns U ux mpeoOpa3oBaHUM», «YPABHCHHS M HEpaBeHCTBa», «leomerpuyeckue
¢burypsl u ux cBocTBa. I3MepeHne reoMeTpUIeCKUX BETUIHH.

[Iporpamma mpeaycMaTpuBaeT JaldbHEHIIyI0 paboTy ¢ BenuynHamMu (JJIMHA, TUIOMaab, Macca,
BMECTUMOCTb, BpEMsi) U UX U3MEPEHUEM, C €AMHUIAMH U3MEPEHUS] OJHOPOJHBIX BEIUYUH U
COOTHOILICHUSIMU MEK]Ty HUMH.

be3 0a3o0Boii MaTeMaTW4YeCKOW TOJATOTOBKM HEBO3MOXKHAa TIOCTAaHOBKAa 0O0pa3oBaHUs
COBPEMEHHOI0 YejioBeKa. B 1IKose MaTeMaThka CIIy>KUT OCHOBHBIM 3JIEMEHTOM ISl U3yUEHUS
CMEKHBIX JUCITUTLIIUH.

B nocienikoiabHOM KU3HU peaIbHOM HEOOXOIUMOCTBIO B HAIlIM JIHUM CTAHOBUTCS HEMPEPHIBHOE
oOpa3zoBaHue, 4YTO TpeOyeT MOJHOLIEHHOW 0a30B0il 00111€00pa30BaTEILHON MOJTOTOBKU, B TOM
qucjae M mareMaTtuueckoil. Bce Oosibliie crenuaibHOCTEH, TpeOYIOMIMX BBICOKOTO YPOBHS
00pa3oBaHUsI CBSA3aHO C HEMOCPEJACTBEHHBIM NMPUMEHEHUEM MaTeMaTUKu (IKOHOMHUKA, OM3HEC,
¢buHaHCHl, (QuU3MKa, XUMUA, TEXHHKA, HHPoOpMaruka, Owonorus W T.J.). B 5 kmaccax
MEXIIPEIMETHBIC CBS3U PEATM3YIOTCS 4Yepe3 COINIACOBAHHOCTh B (HOPMUPOBAHHUM OOIIMX
MOHSATUHN (CKOPOCTh, BpeMsi, MaciliTad, 3akoH, (yHKIIMOHAIbHAS 3aBUCUMOCTD U JIp.), KOTOPbHIE
CIIOCOOCTBYIOT MMOHUMAHUIO MTKOJLHUKAMH 1I€JIOCTHOM KapTUHBI MUPA.

[Iporpammoii mpemycCMOTPEHO IIeJieHanpaBieHHOe (OPMHUPOBAHNE COBOKYMHOCTH YMEHUU
pabotath ¢ uHpopmarmenn. Itu ymeHus: GOPMHUPYIOTCS KaK Ha ypoKax, TaKk U BO BHEYPOUHOM
NEeATEeIbHOCTU — Ha ()aKyJIbTATUBHBIX U KPYKKOBBIX 3aHATHSAX. OCBOEHUE COAEpKaHUs Kypca
CBSI3aHO HE€ TOJBKO C MOMCKOM, 00paOOTKOM, Mpe/cTaBiIeHUEM HOBOM HH(OpMalUM, HO U C
co3/laHhueM UH()OPMAIIMOHHBIX OOBEKTOB: CTEHra3eT, KHUI, CIpPaBOYHUKOB. HoBbIE
MH(POpMAITMOHHBIE OOBEKTHI CO3JAIOTCSI B OCHOBHOM B paMKax MPOEKTHON EATEIbHOCTH.
[IpoekTHast MEATETLHOCTh IO3BOJISIET 3aKPENMUTh, PACIIMPUTHh W YTIyOWTHh TOJyYCHHBIE HA
ypoKax 3HaHWSA, CO3MaéT YCIOBHSI JJII TBOPYECKOTO pa3BUTHS JeTeHd, (HOpPMHUPOBAHUS
MO3UTUBHON CAMOOLIEHKU, HABBIKOB COBMECTHOM JIESITENIHbHOCTH C B3POCJIBIMA U CBEPCTHUKAMH,
YMEHHUI COTpyAHUYATh JAPYr C JAPYroM, COBMECTHO IUJIJAaHUPOBAaTh CBOM JIEUCTBUA H
peann30BbIBATh IUIAHBI, BECTU MOMCK U CUCTEMATU3UPOBATh HYKHYIO HH(GOPMAIIHIO.
[IpeameTHOE cojepkaHKUe MPOTPAMMbI HAIPaBJICHO Ha IMOCienoBarelbHOe (GOPMHUPOBAHUE U
OTpabOTKy YHUBEpPCATbHBIX YUEOHBIX JEUCTBUHN, pa3BUTHE JIOTUYECKOTO U ANTOPUTMHUUYECKOTO
MBIIUIEHUS, TPOCTPAHCTBEHHOT'O BOOOPAKEHHUSI U MaTEMAaTUYECKON PEUHu.

3HaHME W T[OHMMaHUWE MATEMATUYECKUX OTHOLICHHM W B3aUMO3aBUCHUMOCTEM MEXIY
pa3IMYHBIMU OOBEKTaMU (COOTHOIICHHUE IEJIOT0 U YacTH, MPONOPIUOHAIBHBIE 3aBUCUMOCTH
BEJIMYMH, B3aMMHOE pAcMOJOXKEHHE OOBEKTOB B MPOCTPAHCTBE M Jp.), UX 0000IIeHHE H
pacnpoCTpaHEHHE Ha PACIIMPEHHYI0 O0JacTh MPUIOKEHHH BBICTYHNAIOT KaK CpPEICTBO
MO3HAHUS 3aKOHOMEPHOCTEH, MPOUCXOMSIINX B MPUPOJAE W B OOIMIECTBE. DTO CTUMYJIUPYET
pa3BUTHE MO3HABATEIHLHOTO UHTEPECA IIKOJIBHUKOB, CTPEMJIEHUE K TOCTOSSHHOMY PaCUIUPEHUIO
3HAHWH, COBEPIIICHCTBOBAHNIO OCBOECHHBIX CITIOCOOOB JICHCTBUMN.

N3yueHnne mMaTeMaTHKU CIIOCOOCTBYET Pa3BUTHIO aTOPUTMHYECKOTO MbIuieHus. [Iporpamma
npeaycMarpuBaeT (GOpMHpPOBAHHME YMEHHH JIeWCTBOBATH IO MPEIIOKEHHOMY aIrOpUTMY,
CaMOCTOSTENIbHO COCTABJISITh IUIAH JCUCTBUH W CJENOBATh €My INpPU PEUHICHUH Y4eOHBIX WU
MPaKTUYECKUX 3a/1a4, OCYIIECTBIISATh MOMCK HYKHOU MHGOpPMAIU, JOTOJHSIThH €10 PelIaeMyto
3ajiauy, fejaaTh NPUKUAKY U OLEHUBATh PEaTbHOCTh MPEAIO0JIaraeMoro pe3yJibTara.

B mporecce ocBoeHHMS TNPOTpaMMHOTO MaTepuana IIKOJIBHUKH 3HAKOMSITCS C SI3BIKOM
MaTeMaTUKH, OCBaMBAaIOT HEKOTOPhIE MaTEMAaTHUUYECKHWE TEPMUHBI, YydaTrcsi BBICKA3bIBATh
CY>XJIEHUSI C UCIIOJb30BaHUEM MAaTEMAaTUYECKHX TEPMUHOB M MOHATHI, 33/1aBaTh BOIPOCHI MO



XOJly BBIMOJHEHUS 3aJaHui, OOOCHOBBIBATH MPABWJIBHOCTH BBINOJHEHHBIX JIEUCTBUM,
XapaKTEepHU30BaTh PE3yJIbTaThl CBOET0 YUYEOHOTO TPY/Aa U CBOM JIOCTUKEHUSI B U3YUEHUU ITOrO
npeaMera.

OBnajieHre MAaTEMATUYECKUM SI3bIKOM, YCBOCHHE alITOPUTMOB BBITIOJHEHHUS IEUCTBUN, YMEHUS
CTPOUTH IUIaHBI PELICHHS PA3IUYHBIX 3a7a4 U MPOTHO3UPOBATH PE3YJbTAT SIBJISAIOTCS OCHOBOM
st GOpPMHpPOBAHUS  YMEHHM  pacCcykjaTh, OOOCHOBBIBATH CBOIO TOYKY  3pCHHS,
apryMEHTUPOBAaHHO  MOJTBEpPKJIAaThb WJIM  OMNpPOBEpPrarb  UCTUHHOCTh  BBICKA3aHHOIO
npeanosoxenus. OCBOEHNE MaTEMATHUYECKOTO COAEPKaHUS CO3AAET YCIOBUS JJIsl TOBBILIECHUS
JIOTUYECKOM KYJbTYpPbl U COBEPIICHCTBOBAHUSI KOMMYHHUKATUBHOU €SI TEIbHOCTH YyUAIIUXCA.
Conepxanue MporpaMMbl MPEOCTABIIAECT 3HAUYUTEIbHBIE BOBMOXKHOCTH JJISl pPa3BUTHSl YMEHUN
paboTaTh B mape wiu B rpymnme. DopMUPOBAHUIO YMEHUN pacOpeesiaTh POIU U 00S3aHHOCTH,
COTPpYJHUYATh U COTJIACOBBIBATH CBOM JICUCTBHUSA C JCHCTBUSIMU OJIHOKJIACCHUKOB, OIIEHUBATH
COOCTBEHHbBIE JIEUCTBUS U JIEUCTBHS OTAEIbHBIX YUYEHUKOB (TIap, rpymi) B OOJIBIION CTENEHU
CIIOCOOCTBYET COJIEp KAHKE, CBSI3aHHOE C TOUCKOM M cOOpOM MH(pOpMaIuu.

[Iporpamma opueHTHpoBaHa Ha (HOPMUPOBAHHME YMEHUN HMCIOJIb30BAaTh MOJYYEHHBIE 3HAHUS
JUIS1 CAMOCTOSITEIIBHOTO TIOMCKA HOBBIX 3HAHUU, JUIsl PEIICHUS 3a/1a4, BO3HUKAIOIINX B MPOLIECCe
Pa3JIMYHBIX BHJIOB JIESITEIBHOCTH, B TOM YHCIE€ W B XOJ€ H3YUYECHUS APYTUX IIKOJIbHBIX
JTVCUUTLINH.

MaremaTuueckue 3HAHUS u MPECTABIICHHS 0 YHCIIax, BEITUYMHAX,
reOMETPUYECKUX (PUTypax JieKaT B OCHOBE (pOpMUpOBaHUS OOIIEH KapTUHBI MUPA U TTO3HAHUS
3aKOHOB €ro pa3BuUTHs. VIMEHHO 3TH 3HAHUS W MPEACTABICHUS HEOOXOAMMBI JJIsi IETIOCTHOTO
BOCHIPUSITUS OOBEKTOB W SIBJICHUM MPUPOJbI, MHOTOYUCIEHHBIX MaMSITHUKOB KYJBTYPHI,
COKPOBHUIII UCKYCCTBA.

OO0y4eHue MIKOJIPHUKOB MaTEMAaTHKE HA OCHOBE JAHHOW MPOrpaMMbl CIIOCOOCTBYET Pa3BUTHIO
U COBEPIICHCTBOBAHUIO OCHOBHBIX IMO3HABATEJILHBIX MPOIECCOB (BKJIIOYAasi BOOOpakKeHUE U
MBIIIUICHUE, MaMsATh U peub). Jletm HaydyaTcsi HE TOJBKO CaMOCTOSITENIbHO peIlaTh
MOCTaBJICHHBIC 33/1a4d MaTE€MaTUYECKUMU CIIOCOOaMH, HO M OIMHUCHIBATH HA A3bIKE MAaTEMAaTUKU
BBITIOJTHEHHbBIE JEUCTBUSI W UX PE3YyJbTaThl, IJIAHUPOBATh, KOHTPOJIUPOBATH U OLIEHUBATH
CrocoObl JIEHCTBUI W CcaMu JEUCTBUS, JleJaTh BBIBOJBI M O0O0OOIIEHUS, JIOKa3bIBaTh HX
npaBuwibHOCTh. (OcCBoeHHME Kypca oOO€eCleuyuBaeT pa3BUTHE TBOPUYECKUX CIOCOOHOCTEH,
dbopMHUpyeT HHTEpPEC K MaTeMaTHYECKMM 3HAHUSM M TOTPEOHOCTh B HX pPaCIHIMPEHUH,
CIIOCOOCTBYET MPOJABUKEHHUIO YUAIIUXCS B TO3HAHUM OKPY>KAIOIIETO MUpA.

ConepxaHue Kypca HMMEET KOHILEHTPHUYECKOE CTPOEHHE, OTpakarollee IOoCIe0BaTEIbHOE
pacupenue oOnactu uucen. Takas CTPYKTypa TO3BOJISIET COOJII0aTh HEOOXOAUMYIO
MMOCTETICHHOCTh B HAPACTaHWM CIIOKHOCTH y4eOHOTO MaTepuaa, co3JaéT XOPOIIUE YCIOBHUS
it yriryosienust (popMupyeMbIx 3HaHUHM, OTPabOTKM yMEHUW M HABBIKOB, VIS YBEIWYCHUS
CTENIEHU CaMOCTOSITEIbBHOCTH (TIPM OCBOCHUM HOBBIX 3HAHUH, MPOBEACHUH OOOOIICHMUIA,
(GhopMyITUPOBAHUH BBIBOJIOB), IJIsI TOCTOSTHHOTO COBEPIIICHCTBOBAHUS YHUBEPCATBHBIX YUEOHBIX
JNECUCTBHM.

CTpykTypa coAepaHUs OMpENeIseT TaKyl MOCIEI0BATEIHHOCTh W3YUYCHUS Y4YeOHOTO
Marepuana, KoTopas oOecCreurBaeT HE TOJBKO (HOPMHUPOBAHHE OCO3HAHHBIX U TMPOYHBIX, BO
MHOTHX CiIy4asX JOBEAEHHBIX /10 aBTOMAaTH3Ma HABBIKOB BBIYMCIECHUN, HO U JIOCTYMHOE AJIs
MJIQJIIIUX [IKOJIPHUKOB 0000IIeHHe YyueOHOro MaTepuaia, MOHUMaHUuEe OOIIUX MPHUHIIUIIOB U
3aKOHOB, JIXKAIIUX B OCHOBE M3y4aeMbIX MaTeMaTHUUeCKUX (haKTOB, OCO3ZHAHUE CBSI3ECH MEXTY
paccMaTpuBaeMbIMU  siBIeHUsIMU. CONMDKEHHOE BO BPEMEHU M3YUYEHHE CBSI3AHHBIX MEXKITY
coOOl TOHATUN, JEeUCTBUM, 3a7ad Ja€T BO3MOXHOCTh COIOCTaBJISITH, CpPaBHUBATH,
MPOTUBOIOCTABIIATL HMX B Y4yeOHOM TIpoIlecce, BBISBIATh CXOJCTBA M pa3jIudusi B
paccMaTpuBaeMbIX (pakTax.



VII. Onucanue MecTa Kypca MaTeMATHKH B Y4eOHOM IJIaHe

B cooTBercTBUU € y4eOHBIM IJTAHOM OCHOBHOTO OOILEro 0Opa3oBaHMs B Kypce MaTeMaTHKH
BBIJICJSIFOTCA JBa 3Tama — 5-6 kiaccel W 7-9 Kiaccel, y KaXIOro M3 KOTOPBIX CBOU
camocrosiTenibHble  ¢QyHKUMu. B 5-6 Kkiaccax wu3ydaercs HMHTETPUPOBAHHBIA MpEAMET
«Martematukay, B 7-9 kinaccax — aBa npeamera «Anredopa» u «I eomeTpusi».

CootBercTtBeHHO neicTBytomieMmy B MBOY «'umnuazus Ne 11» yueOHomy muiaHy pabouas
nporpaMMa MpeayCMaTpUBaeT CIEeIyIOIIMA BapHaHT OpraHM3alliK mpolecca o0ydeHust B 5-X
KJaccax: 0a30BbIid ypoBeHb 00yueHus B o0beme 175 vacoB, B HeAeno — 5 yacoB. B Tom yucie
14 KOHTPOJBHBIX padOT, BKJIFOYasi UTOTOBYIO KOHTPOJIbHYIO padoTy.

OT6op MmaTepuasia OOy4YeHHUsI OCYILUECTBISIETCS Ha OCHOBE CIEAYIOUIUX JUIAKTUYECKHX
NPUHIUIIOB: CUCTEMATU3allMM 3HAHUW, MOJYYEHHBIX YYallMMUCS B HAYaJIbHOM IIKOJIE;
COOTBETCTBHE O0053aTEIbHOMY MHUHUMYMY COJEp’KaHUsI OOpa3oBaHUs B OCHOBHOM IIKOJIE;
yYCUJIEHHE OOIIEKYJbTYPHOW HAIMpaBiICHHOCTH MaTepuana; y4eT IMCHXOJIOrO-NeJaroruyeckux
OCOOEHHOCTEM, aKTyaJbHBIX JJIi 3TOTO BO3pPACTa; CO3JaHHE YCJIOBUW ISl TOHMMaHUS U
OCO3HaHMUs BOCIPUHUMAEMOr0 MaTepHaa.

VIII. JIn4HOCTHBIE, MeTa MpeAMeTHbIE U NPeAMEeTHbIE Pe3yJbTaThl 0CBOCHHUS Kypca
MaTeMaTHKHU

[Iporpamma oOecnieunBaeT AOCTHXKEHUE OOYYAIOIUMUCS CIEAYIONIMX JUYHOCTHBIX, MeETa
MPEIMETHBIX U MPEIMETHBIX PE3yJIbTATOB.

JIMYHOCTHBIE Pe3yJIbTAThI

e YyBCTBO ropAoCTH 3a CBOKO PoauHy, poccuiickui Hapoa u ucroputo Poccuu;

e (Oco3HaHME pPOJM CBOEH CTpaHbl B MHUPOBOM Pa3BUTHHU, YBAXKUTEIbHOE OTHOIIECHHE K
CEMEHHBIM IIEHHOCTSAM, O€peXHOE OTHOIIIEHUE K OKPYKAIOIIEMY MUDY .

e [lenocTHOE BOCIpHUATHE OKPYKAIOIIETO MUPA.

e Pa3BuTyio MOTHBaNWIO Y4YeOHOW MIEATEIBHOCTH W JUYHOCTHOTO CMBICTA YUCHUS,
3aMHTEPECOBAHHOCTh B MPUOOPETEHUN U PACIHIMPEHUM 3HAHUW U CIOCOOOB JIEUCTBUU,
TBOPUYECKHUM NTOAXO/I K BHITIOJHEHUIO 33 IaHUM.

e PeduiekcuBHYIO0 CaMOOIICHKY, YMEHHUE aHATTU3UPOBATH CBOU JICCTBUS U YIIPABISATH UMHU.

e HaBpIKM COTPYJTHUYECTBA CO B3POCIBIMU U CBEPCTHUKAMM.

e VYCTaHOBKY Ha 370pOBbI 00pa3 *W3HU, HAIMUKME MOTHUBALIMM K TBOPUYECKOMY TPYIy, K
paboTe Ha pe3ybTarT.

MeTtanpeameTHbie pe3yJbTaThl

Pecyiamuenvie YY/I:

o CaMOCTOSITENIBHO  OOHapydicusams 1 (POPMYJIHPOBATH  YUEOHYIO
pooJeMy, ONIpeNeNsaTh elb YUeOHOH AeITeTbHOCTH, BEIOUpATh TEMY MPOCKTA;
o 8bl08UcaMb ~ BEPCUU  pelIeHuss  mpoOnembl,  oco3HaBaTh (U

WHTEPIPETUPOBATh B CIydae HEOOXOAMMOCTH) KOHEYHBIA PEe3yabTaT, BIOUpATh CPEICTBA
JTOCTUKEHUS LIEJIN U3 MIPEJIOAKEHHBIX, a TAKKE UCKATh UX CAMOCTOSATENIBHO;

o cocmagnams (MHANBUAYATHLHO WIHM B TPYIIIE) TJIaH PEIICHUS TIPOOIeMbI
(BBIMIOJIHEHUS TPOEKTA);



o paboTas TO TUIaHY, c@epsAmb CBOW JCHUCTBUA C LEIbI0 U, MPHU
HEOOXOMMMOCTH, WCIPABISATh OMMUOKH CAaMOCTOSTEIHHO (B TOM YHCIE U KOPPEKTUPOBATH
TUIaH);

o B JMAJOT€ C YYUTEIEM COBEPULEHCMB08AMb  CAMOCTOSATEIIHHO
BBIPAOOTAHHBIC KPUTEPUU OIICHKH.

IHlo3naeamenvnuovie YY/I:

o AHATU3UPOBAMb, CPABHUBAMD, KAACCUPUYUPOBaAmMb U 0000ujamsb HaKThI
W SIBJICHUS;

o ocyujecmenisims CpaBHEHUE, KJIacCU(DUKALINIO, CAMOCTOSITEILHO BBIOUpast
OCHOBAHUS ¥ KPUTEPUH JIJIS1 YKa3aHHBIX JIOTUYECKUX OTEPaIluii;

o cmpoums JOTUYECKH OOOCHOBAaHHOE pacCy)XKJIEHHE, BKIIOUAIOIIee
YCTaHOBJICHHE MPUIMHHO-CIICACTBEHHBIX CBS3CH;

o co30a6éams MaTeMaTUYECKHE MOJIETIH;

o COCTaBJISTh TE3WCHI, PA3TUYHBIC BHUBI MJIAHOB (TIPOCTHIX, CIOKHBIX H

T.1.). [IpeoOpa3oBbiBaTh WH(OpPMAIMIO W3 OAHOTO BHAA B JPYyroi (TaOnuily B TEKCT,
auarpammy | mp.);

o 8bIYUMbIEAMb BCE YPOBHHU TEKCTOBOM MH(MOPMALIMH.

o yMemb onpeoenimb BO3MOXKHBIE MCTOYHUKH HEOOXOIHUMBIX CBEICHUI,
IPOU3BOIUTH MOUCK MH(DOPMAIINK, AHAIU3UPOBATH U OLIEHUBATh €€ JOCTOBEPHOCTb.

o IIOHMMAasl TTO3ULIMIO IPYTOr0 YEJNOBEKA, pa3iuiams B €r0 peYd: MHEHUE

(TOuKy 3peHus), JOKa3aTeNbCTBO (aprymeHThbl), ¢akTbl; TUMOTe3bl. [l  3TOro
CaMOCTOSITEJIbHO MCIOJIb30BaTh PA3JIMYHbIE BHUJBl YTCHHS (M3ydaroliee, MPOCMOTPOBOE,
03HAKOMHTEIIbHOE, TTIOMCKOBOE), MPUEMBI CITYIIIAHUS.

o yMemb  UCNOIb306amb  KOMIIBIOTEPHbIE UM KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUU KaK UHCTPYMEHT JJIsl JOCTHKEHUSI CBOUX LIETIEH.

Ko.wnvuuxamueuble YVII:

o CaMOCTOSITEIIEHO Op2aHU308b18amb YI€OHOE B3aUMOJICHCTBHE B TPYIIIIE
(ompenenaTh o0IIHe 1eIH, J0TOBAPUBATLCS APYT C IPYTOM U T.11.);

o OTCTauBasi CBOIO TOUKY 3PEHUS, HPUBOOUMb ap2yMeHmbl, TIOATBEPKaast
ux (hakTamu;

o B JIUCKYCCHUH yMenb 6blO8UHYMb KOHTPAPTYMEHTHI;

° YUYUTBHCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JOCTOMHCTBOM
npu3Hasams OMMOOYHOCTh CBOETO MHEHHMSI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

o MTOHUMasl TIO3UIIUIO APYTOTO, PA3IuYams B €ro pedu: MHEHHUE (TOUKY
3pEHMS), 10Ka3aTeIbCTBO (APTYMEHTHI), (DAKThI; TUIOTE3bI, AKCUOMBI, TCOPHUU;

° yMemsb B3TIIIHYTH Ha CUTYAIUIO C UHOU MO3UITUU U 00208apUBAmbCs C

JIOABMHU NHBIX HO3I/IL[I/II>'I.

IIpeameTHbIE pe3yJIbTATHI

e lcnonp3oBaHne MPUOOPETEHHBIX MATEMATUUCCKUX 3HAHUM JJI ONUCAHUS M OOBSICHEHHUSI
OKpY>KaroIluX PEAMETOB, MPOIIECCOB, SIBJICHUU, a TaKXKe TUISt
OIIEHKH UX KOJIMYECTBEHHBIX U MPOCTPAHCTBEHHBIX OTHOILIECHUM.

e OBBnajeHWe  OCHOBAaMHU  JIOTHYECKOTO U AJITOPUTMUUYECKOTO MBIIICHHUS,
IPOCTPAHCTBEHHOTO BOOOPAXKEHUST M MaTEMAaTHUYECKOHW peyd, OCHOBaMHM CYETa,
U3MEPEHUs, MPUKUKN Pe3yJIbTaTa U €ro OIEHKH, HArJISTHOTO MPE/ICTABICHUS TaHHBIX B
paszHoit popme (TabiUIIbI, CXEMBI, THarPaMMBbl), 3aIIUCH U BHITIOJTHEHHUS aJITOPUTMOB.



e VYMeHHS BBINOJHATH YCTHO M MUCBMEHHO apu(dMeThdyecKue ACHCTBHUS C YHCIaMU U
YUCJIOBBIMU BBIPAKECHUSMH, pellaTh TEKCTOBBIE 3a/Jaud, BBINOJHATb W CTPOUTH
QITOPUTMBI M CTpaTerMM B WIrpe, HCCIEAOBaTh, paclo3HAaBaTh U H300paxkaTh
reomeTpuyeckue GUrypel, paboTaTh C TaOJMIIAMH, CXeMaMmH, TpadukamMu U
auarpaMMmamu, IEeNOYKaMu, TMpEeACTaBIIsATh, aHaJU3UPOBATh M HHTEPHPETUPOBATH
JaHHbIE.

e [IpuobOpereHre nepBoHAYAIBHBIX HABBIKOB padOThl HA KOMIIbIOTEPE (HAOMpaTh TEKCT HA
KJlaBuatype, paboTaTh C MEHI0, HaXOIuUTh HWHPOPMALMIO 1O 3aJaHHON TeMme,
pacneyaTbiBaTh €€ Ha IPUHTEPE).

OcHoOBHOE coJep:KaHue H3y4aeMOoro Kypca

1. HarypanabHble umciaa W mkaabl (15 4). HarypanbHble uucia U HUX CpaBHEHHE.
['eomerpuyeckue GUTYphl: OTPE30K, MpsiMas, JIyd, TPEyrojdbHUK. M3MepeHne u MocTpoeHue
oTpe3KkoB. KoopauHaTHbIii JIyd.

[lens: cucTteMaTU3UpoBaTh W OOOOIIUTH CBEIECHUS O HATYPAIBHBIX UYWCIAX, MOJYYCHHBIC B
HAYAJIbHOM IIKOJIC; 3aKPEMNUTh HABBIKA OCTPOCHUS U U3MEPEHHUS OTPE3KOB.

Cucremaru3anus CBEACHUI 0 HATYpaJIbHBIX YHMCIAX MO3BOJSET BOCCTAHOBUTD Y 00yUYarOIIMXCS
HaBBIKM YTEHHUSI M 3alMCH MHOTO3HAYHBIX YHUCEJ, CPABHEHUS HATypAJIbHBIX YHUCEJ, a TaKkKe
HABBIKU U3MEPEHUS U MOCTPOCHUs OTpe3KoB. PaccmaTpuBatoTcs npocreiime KoMOUHATOPHbIE
3amaun. B xone uzyyeHus TemMbl BBOJAATCS NOHATHS KOOPIUHATHOTO JIy4a, €AIMHUYHOTO OTPE3Ka
¥ KOOPJAMHATBI TOYKU. 3/1eCh HAauMHAeTCsl (OPMUPOBAHUE TAKMX BAXKHBIX YMEHHM, KaK YMEHUs
HAYEPTUTh KOOPAMHATHBIA Jy4 KW OTMETUTh Ha HEM 3aJaHHbIE 4YHCla, Ha3BaThb YHUCIO,
COOTBETCTBYIOLIEE JTAHHOMY JECJIEHUIO HA KOOPJIMHATHOM JIyYe.

2. CaoxkeHue W BBIYMTAHHE HATYpadbHbIX 4Hucea (21 4). CroxeHue W BbBIYUTAHHE
HATYPAJIbHBIX YMCEJI, CBOVCTBA CIIOXKEHUS. PellieHne TeKCTOBBIX 3a/1a4. YUCI0BOE BBIPAXKEHHUE.
bykBeHHOE BBIpa)XEHHUE U €r0 YHCIOBOE 3HAUEHUE. PellieHre TMHEMHBIX YPaBHEHUM.

[lenb: 3aKkpenuTh U pa3BUTh HABBIKYU CIO0KEHUS U BBIYUTAHUS HATYPAIbHBIX YUCET.

Haunnas ¢ »3TOM TEMBI OCHOBHOE€ BHHUMAHUE YJIEISIETCA 3aKPEIUICHUIO AJITOPUTMOB
apu(pMETUYECKUX JEUCTBUI HaJ MHOTO3HAYHBIMHU YUCJIAMH, TaK KaK OHU HE TOJIbKO HMEIOT
CaMOCTOSITEJIbHOE 3HAaY€HUe, HO W SIBISIOTCA 0a3oi Juisi GOpMHpPOBAaHUS YMEHUU MPOBOJIUTH
BBIYKCIICHUS C IECATUYHBIMU ApoOsiMu. B 3T0# Teme HaunmHaeTcs anredpandeckast oAroToBKa:
COCTaBJICHHE OYKBEHHBIX BBIPQKEHHUI IO YCIOBHIO 3a/lay, pElICHUE YpaBHEHUW Ha OCHOBE
3aBUCUMOCTH MEX]1y KOMIIOHEHTaMH JIEUCTBUH (CI0KEHHE U BHIYUTAHUE).

3. YMHoO:xXeHHEe M [eJieHHMe HATYPaJbHBIX 4HceJd (27 4). YMHOXKEHHE U JEICHHUE
HATypaJbHBIX YUCEJ, CBOMCTBA yMHOXKeHUs1. KBagpaT u ky0 yucia. Pemienne TeKCTOBbIX 3a/1a4.
[{ens: 3aKpenuTh ¥ pa3BUTh HABBIKA apU(METUUECKHUX JEHCTBUN C HATypaTbHBIMHU YACIAMHU.

B sToii TemMe npoBOAUTCA LETCHANPABICHHOE PA3BUTUE U 3aKPEINICHUE HABBIKOB YMHOKECHUS U
JICTICHUs] MHOTO3HAYHBIX YKCeNl. BBOAsATCS MOHATHS KBajapaTta w KyOa ymcia. [Ipomomkaercs
pabota mo (GOpMHUPOBAHUIO HABHIKOB PEIICHUS YPAaBHCHHA HAa OCHOBE 3aBUCHMOCTH MEXKIY
KOMIIOHEHTaMHU JeicTBUid. Pa3BUBalOTCS yMEHHUs pelaTh TEKCTOBbIE 3aaayd, TpeOyloliue
MMOHUMAHUS CMBICIA OTHOIICHUI «OoJbie Ha... (B...)», «MEHBIIE Ha... (B...)», a TaKKe 3a7a4u
Ha U3BECTHbIE OOYyYarOUIMMCS 3aBUCUMOCTH MEXIY BEJIIMYMHAMU (CKOPOCTHIO, BPEMEHEM U
pacCcTOsSIHMEM; II€HOM, KOJWYECTBOM M CTOMMOCTBIO TOBapa W JIp.). 3aJaud pPeIaroTcs
apupmeTHyeckuM crocooom. Ilpu pemieHud ¢ TOMOIIBIO COCTaBIEHUS YpaBHEHUN Tak
Ha3bIBAEMBIX 33/1a4 HA YACTH yYalllMeCsl BIEPBbIC BCTPEUAIOTCS C YPABHEHUSIMU, B JIEBYIO YaCTh
KOTOPBIX HEHU3BECTHOE BXOJWUT JBaXAbl. PemeHWto Takux 3a4a4  MPEAIIECTBYIOT
MpeoOpa3oBaHKs COOTBETCTBYIOMINX OYKBEHHBIX BBIPAKCHUH.



4. Ilnomaau u o0bemsbl (12 4). Beruncienus no dopmynam. [psmoyronsauk. [Inomans nps-
MOYTOJIbHUKA. EIMHULIBI TITOIIAIEH.

[{ens: pacuupuTh MPEACTABICHHS 00YUYAIONTUXCS 00 U3MEPEHUH T€OMETPUICCKUX BEIMYMH HA
MpUMEpPE BBIYHCIICHUS TUTOMIAeH 1 00bEMOB U CHCTEMAaTU3UPOBATh N3BECTHBIC M CBEJICHUS O
€IMHULIAX U3MEPEHUS.

[Ipu w3ydeHnn TEMBI ydYammecs BcTpedaroTrcs ¢ ¢dopmynamu. HaBblkM BBIUHCIECHUS TIO
dbopmynaM OTpadaTHIBAIOTCS MPU PEIICHUN TEOMETPUUIECKUX 3a]lad. 3HAYNTEILHOE BHUMAHUE
yaensercs: (OpMUPOBAHUIO 3HAHWUN OCHOBHBIX E€IMHUI] M3MEPEHUS U YMEHUIO TEePEeUTH OT
OJIHUX €IMHUI] K PYTUM B COOTBETCTBHUHU C YCIOBUEM 3a]IauHu.

5. OObikHOBeHHBbIE APooH (23 4). Okpyx)HOCTh U Kpyr. OObIKHOBeHHas ApoO0b. OCHOBHBIE
3amaun Ha ApoOu. CpaBHeHHE OOBIKHOBEHHBIX JpoOed. CiokeHue M BbIYMTaHUE JIpolei ¢
OJIMHAKOBBIMH 3HAMEHATESIMU.

[lenp: MO3HAKOMUTH OOYYAIOMIMXCA C MOHATHEM APOoOH B 00beMe, TOCTATOUHOM JIJisi BBEJCHUS
JECATUYHBIX APOOEH.

B nanHOll Teme wH3ydarOTCs CBEACHHUS O APOOHBIX YMCIAX, HEOOXOIAUMBIE [JIsi BBEICHUS
necATUYHBIX ApooOeit. Cpenu (GopMUPYEMBIX YMEHHH OCHOBHOE BHHMAHHE JOJDKHO OBITh
MPUBJICYCHO K CPaBHEHHUIO IpoOed C OJWHAKOBHIMUA 3HAMEHATEIISIMH, K BBIJICICHHUIO IEION
gacTu yucia. C MOHMMaHMEM CMBICIa JIpoOM CBsA3aHBI TPU OCHOBHBIE 3a/aud Ha ApOOH,
OCO3HAHHOTO PENICHUS KOTOPHIX BAXKHO JOOUTHCS OT 00YJArOIITIXCS.

6. lecaTuunbie apoou. CiokeHre U BbIYMTAHHE AeCATHYHBIX Apodei (13 u). JlecaTuunas
npoos. CpaBHEHHE, OKpYIJIEHHE, CIICKEHHWE W BBIYUTAHUE NECATHYHBIX ApoOeit. Pemenue
TEKCTOBBIX 3a]1a4.

[lens: BbIpabOTAaTh YMEHHUS YUTATh, 3aIIUCHIBATh, CPABHUBATH, OKPYTJISATh JIECATUYHBIE APOOH,
BBITIOJIHATD CJIO’KEHHE U BHIYMTAHUE IECSITUUHBIX IPOOEH.

[Ipu BBeleHUU JECATUYHBIX APOOEil BaXKHO JOOUTHCS Yy 00yUaIOUIUXCsl YETKOTO MPECTAaBICHUS
0 JECATUYHBIX pa3psaax pacCMaTpUBAEMBbIX YHCEN, YMEHUN YUTATh, 3alUCHIBATh, CPABHUBATh
necsitTuyHble ApoOu. [loguepkuBasi CXOACTBO JEHUCTBHM HaJ JAECITHUUYHBIMU JApPOOSIMU C
JNEUCTBUAMM HaJl HATYpaJbHBIMH UYMCIAMHU, OTMEUYAETCS, YTO CJIOXKEHHUE JACCATHUYHBIX JIpoOei
MOAYUHSIETCS MEPEMECTUTEILHOMY M COYETaTeIbHOMY 3akoHaMm. OmpenenieHHOE BHUMAaHHE
yIENSeTCd PEUICHUI0 TEKCTOBBIX 3a/lad Ha CJIOKEHUE W BBIYMTAHHE, JIAHHBIE B KOTOPBIX
BBIPKEHBI JCCATUIHBIMH JpoOsmu. [Ipu m3ydeHun omepary OKPYTJICHHS] YHCIia BBOJIUTCS
HOBOE TIOHSTHE — «IPUOIMHKEHHOE 3HAYCHHE YMCIIa», OTPAOaThIBAIOTCS HABBIKA OKPYTICHUS
JNECATUYHBIX APOOEH 0 3aJJaHHOTO JIECITUYHOTO pa3psia.

7. YMHO:KXeHNe U JIeJIeHUe JeCATUYHBIX Apodeii (26 4). YMHOXKEHHE U JCICHUE JIECITUUHBIX
npobeit. Cpennee apudMeTHUECKOE HECKOJBKUX yuce. PellieHrne TeKCTOBbIX 3a/ay.

[lenp: BbIpabOTaTh YMEHHUS YMHOXATh U JEIUTh JECATUUYHBIC APOOU, BHIMOIHATH 3aJaHUsl Ha
BCE JICHCTBUSA C HATYpaJIbHBIMU YUCIAMU U ACCATUYHBIMU JPOOSMHU.

OCHOBHOE BHUMAHHME TNPUBJIEKACTCA K AJITOPUTMUYECKOW CTOPOHE PACCMATPUBAEMBIX
BONpocoB. Ha HecloXHBIX mpuMepax oTpadaTbiBaeTCs MpaBUJIO TOCTAHOBKU 3alsITOW B
pesyJibrare aeictBus. KpoMe TOro, mpomoiikaercs pelleHUE TEKCTOBBIX 3aJlad C JTAHHBIMU,
BBIPAKEHHBIMU JIECSITUYHBIMU J1poOsiMu. BBoauTcss TMoOHSATHE CpeaHero apupMeTHYecKOro
HECKOJIbKUX YUCET.

8. UucTrpymMeHThl M BbluMcJdeHuil u usmepenuit (17 4v). HauaneHble cBeneHus o
BBIYMCIICHUSIX Ha KanbKyJsitope. [IpouenTel. OCHOBHBIE 3aaud Ha MNPOUEHTHI. [Ipumepsl
TabMuIl U auarpaMMm. YTOJ, TpeyroiabHuUK. Benuuuna (rpagycHass Mmepa) yria. EnuHuis
n3MepeHus yriaoB. Mzmepenue yrioB. [locTpoeHue yriia 3aJaHHON BEJIMYHHBI.

Ilems: cdopMupoBaTh yMEHHS peIIaTh MPOCTEHINKE 3aJadyd Ha TMPOIEHTHI, BBHITIOIHATH
U3MEPEHUE U TOCTPOCHUE YTJIOB.



Y oOyuaromnmxcsi BaXXHO BBIpaOOTaTh coJepkKaTeIbHOE ITOHMMAaHHE CMBICJa TEpMHUHA
«mporeHT». Ha 3Toil oCHOBE OHU JIOJDKHBI HAYUUTHCS peIlaTh TPU BHJAA 3aJlad HA MPOLCHTHI:
HaXOJUTh HECKOJIPKO ITPOIICHTOB OT KaKOH-TU00 BEIMYMHBI; HAXOJUTh YHCIIO, €CIIM HU3BECTHO
HECKOJIbKO €ro IMpOIIEHTOB;, HAaXOJHUTh, CKOJIBKO IPOIIEHTOB OJIHO YHCIIO COCTaBIsieT OT
npyroro. Ilpomomkaercs paboTa MO pacro3HABAaHUIO W HM300PAKEHUI0O M TEOMETPUUYECKHUX
¢buryp. BaxxHo yaenuts BHUMaHuEe (OPMHUPOBAHUIO YMEHHH MPOBOAUTH U3MEPEHHUS U CTPOUTH
yribl. KHTOBBIE quarpaMMBbl Taf0T IPEACTABICHUS 00YYaroIIUMCs O HATJISITHOM H300paKCHHUH
pacrpeieneHrss OTACIbHBIX COCTAaBHBIX YacTed KaKOW-HUOYIb BEIMYHHBIL. B yrpakxHEHHSX
CIeMyeT IHUPOKO HWCIOIB30BaTh CTATUCTUYECKUA Marepuai, MyOJMKyeMmblid B Ta3eTax u
KypHanmax. B kiacce, oOecrnie4eHHOM KaJbKyJATOpaMH, MOYKHO HAy4UTh IIKOJbHUKOB
UCIIOJIb30BaTh KAJIBKYJISITOP MPH BBITIOJHEHUU OTAEIBHBIX apu(PMETUUECKUX TEHUCTBUM.

9. IloBTOpenue. Pemenne 3agayu (21 49).

enb: IloBTOpenue, 000OIMIEHHE W CHCTEMaTH3allds 3HAHWM, YMEHHUM M HaBBIKOB 3a KYypC
MaTeMaTHKH 5 Kiiacca.

OnucaHue MaTepHAJIbHO-TEXHHYECKOT0 o0ecrevyeHusl 00pa30BaTeILHOT0 MpoIecca

1.YMK:

1. Bunenkun H.S., XKoxoB B. U., Uecnokor A.C., lIBapu-0ypa CU. Marematuka. 5 kiacc:
YueOHuk 1 0011eo0pa3zoBaTeNbHbIX yupexkaeHuil. M.: Muemo3suna, 2019.

2. Jenman U.A., Bunenkun H.A. 3a crpanunamu ydueOHuka MatemaTuku: Kaura ans yteHus
yuamumucsa 5S—=6 knaccoB. M.: [Ipocsemenne, 2009

3. Marematuka. COOpHHMK pabouux mporpaMm. 5-6 Kiaccel: yudeOHOe TmocoOue s
o01ieo0pa3oBateNbHbIX opranuzanuii./coct. T.A. bypmuctpoBa. — 5 usza., - M.: [Ipocselenue,
2016

4. ’Koxos B. U. IIpenonaBanne mateMatuku B 5—6 kinaccax: MeToanuecKue peKOMEHIalnu
st yuutens kK yueonukam H. 4. Bunenkuna u ap. M.: Muemo3suna, 2015.

5. XKoxoB B.1. Martematuueckuii TpeHaxep. 5 kiacc: [TocoOue mist yuurtenel u yyanmxes K
yueOHuky «Martemaruka. 5 kinaccey (aBt. H.Sl. Bunenkun u ap.). M.: Muemo3susna, 2016.

6. Koxos B.U., Kpaitnesa JI.b. Marematuka. KontponsHbie paboTsl. 5 kiacc. M.: MHeMo3uHa,
2016.

7. Koxos B.H., Mutsera UI.M. Maremarnueckrue AUKTaHTHL. 5 kinacc: [locobue mis yuurenei
u yyamuxcs. M.: Maemo3uHa, 2018.

2. /lononnumenvnaa aiumepamypa:

1) YecnokoB A.C. Jlunaktuueckue Marepuanbl o marematuke st 5 kiacca/ A.C.UecHOKOB,
K.1. HemkoB.- M.: Knaccuk Ctuib, 2017.

2) EpmioBa A.Il., T'onoGoponbko B.B. CamocrosiTeibHble M KOHTPOJBHBIE PaOOTHI IO
MaTtemaTuke 17 5 kiaacca.- M.: Mnekca, 2018.

3) Munaesa C.C. 20 tecToB 1o MaTeMatuke: 5-6 kiaccel.-M.: M3natenscTBo «Ik3amen»,2016
4) Pynuunkas B.H. Tectsl mo matemartuke: 5 kiacc: k yueOHuky H.S. Bunenkuna u np. «
Maremaruka 5 knaccey/ B.H. Pynnunikas — M.: U3natensctBo « Dx3amen»,2018

5) IHapeirun WN.®d. 3amaum Ha CcMeKalky. 5-6 Kiacchl: MOcoOMe il ydalluxcs
oOmeoOpazoBarenbubix yupexaenui/ N.®. lapeirun, A.B. llleBkun. — M.: IIpocBemienue,
2017

3. Humepnem- pecypcoi:

1) S wunmy Ha ypok MaremMaTukud (MeTOAMYECKHuEe pas3paboTku).- Pexum gocryma:
www.festival.lseptember.ru

2) Ypoku, KoHCIIEeKThI. — Pesxum noctymna: www.pedsovet.ru



http://www.festival.1september.ru/
http://www.pedsovet.ru/

3) Enunas kosekunusi oOpa3oBaTelbHBIX pecypcoB. - Pexum  goctyma: http://school-
collection.edu.ru/
4) denepanpHblii EHTP UHPOPMALIMOHHO — 00pa30BaTeNbHBIX pecypcoB. — Pexxum goctyma:
http://fcior.edu.ru/

«Ilnanupyembie pe3yJbTaThl H3yYeHHUS MPOrPAMMbD).

«Y4YeHMK HAYyYUTCS» «Y4YeHHK MOJYYHUT BO3MOKHOCTh
HAYYHUTHCH».
* IOHUMaTb  OCOOEHHOCTH  JAECSITUYHOM | ® IO3HAKOMUTHCS c ITO3ULIMOHHBIMU
CUCTEMBI CUHCIICHHUSI; CUCTEMAMHU CYHUCIEHHS C OCHOBaHMUSMM,
* OIIEPUPOBATH IOHATHUSAMM, CBSI3aHHBIMU C | OTJIMYHBIMHU OT 10;
JNETUMOCTBIO HATyPAJIbHBIX YUCET; * yryOUTh W Pa3BUTh NPEICTABICHUS O

* BRIpaXXaTh  YWCJIa B  DKBUBAJICHTHBIX | HATYPAJIBHBIX  YUCIAX W  CBOMCTBAx
dbopmax, BeIOMpas HauboJee MOAXOMAIIYIO B | IETUMOCTH;

3aBUCHUMOCTH OT KOHKPETHOM CUTYyallUH; * HAYYHUThCS HCIIO0JIb30BaTh MPUEMBI,
* CPaBHHUBATh u YIOPSAIOYMBATH | pAllUOHATN3UPYIOIIHE BBIYUCIICHUS,
palMoOHAIbHBIE YHCIIA; MpUOOPECTH TPUBBIYKY KOHTPOJUPOBATH

® BLIMMOJHATH BBIYUCIICHUA C pallMOHAJIBHBIMHU | BBIYUCIICHU A, BBI6I/Ipa$I HO)IXO)IHHII/Iﬁ JIIA
quciiaMd, codcTass YCTHBIC W IIMCbMCHHBIC | CUTyallun croco0.

IIPUEMBI BBIUNCIICHUH, IIPUMEHEHNE
KaJIBKYJIATOPA,

* UCIIOJIB30BAaTh  IIOHATHS U YMEHU,
CBsI3aHHBIE Cc [IPONOPLIMOHAIBHOCTBIO

BEJIMYMH, MPOLEHTAMHU, B XOJ€ pPELICHUs
MaTEeMaTUYECKUX 3a4a4 U 3a/1a4 U3 CMEXKHBIX
MIPEAMETOB, BBINIOJIHATH HECJIOKHBIE
NPAKTUYECKUE PACUYETBHI.

CucremMa oulleHKY 3HAHUMN y4aluuxcsl.

0uem<a YCmHbBIX omeemoe yuauiuxc.

OueHka 5 ctaBUTCS B TOM Cily4ae, €CiM ydalluicsa AeMOHCTPUPYET MOJHOE TOHUMAHUE CYyTH
TEOpUH U CBOOOJHO OINEpUPYET €W, TBOPUECKH MPUMEHSIET TEOPETHUYECKUE 3HAHUS Ha
npaktuke. [lpu pemennn 3amad HaOMIOJAIOTCS YETKO OCO3HAHHBIE JAeicTBusA. Pemraer
HECTaHJapTHRIC 3a1auu. He JomyckaeT BBIUUCIUTENBHBIX OMMOOK. YMEET CaMOCTOSITEIHHO
MoJly4aTh 3HaHUS, paboTas C JOMOJHUTEIBHON JuTeparypor (yueOHUKOM,KOMITBIOTEPOM,
CIIPABOYHOU JIUTEPATYPOil)

Ounenka 4 craBUTCS B TOM Ciydae, €CJIM OTBET YUYE€HHKa YJIOBJIETBOPSET OCHOBHBIM
TpeOOBAHUAM K OTBETY Ha OLEHKY 5, HO 0€3 HMCHOJb30BaHMS COOCTBEHHOIO IJIaHA, HOBBIX
puUMepoB, 0€3 MPUMEHEHHs 3HaHUM B HOBOM CHUTyallMu, O€3 HCIOJIb30BaHUS CBSI3EM C paHee
M3YUYCHHBIM MaTEpUalIOM, YCBOEHHBIM IpPU HU3YyYEHUM APYrux npeaMeroB. He 3amymbiBasch
pemaeT 3aJadyd MO HM3BECTHOMY AaJFOPUTMY, MPOSBISET CHOCOOHOCTh K CaMOCTOSTEIbHBIM
BbIBOJIaM. J[omyCKaeT BBIUUCIUTENIbHBIC OITMOKU KpaliHe PEAKO U, €CIU YYalllUuiCs JOMyCTUI
OJIHY OIIMOKY WM He 0o0Jiee ABYX HEAOUETOB, TO MOXKET UCIIPABUTh UX CAMOCTOSITEILHO WJIH C
HEOOJILIION MOMOIIbIO YUUTETIS.

Onenka 3 cCTaBUTCS B TOM Cly4yae, €CJIM YYaIIMCS 3alOMHHJ  OOJIBITYI0 4YacTh
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TECOPETUUCCKOro MaTcpuala, oe3 KOTOPOIr0 HCEBO3MOXHAa IIPAKTHYCCKas pa60Ta 10 TEMC.
Pemaer camMoCTOSITEILHO TOJLKO TE MPAaKTUYCCKUC 3ada491, B KOTOPBIX U3BCCTCH AJITOPUTM, a
OCTAJIbHBIC 3aaHUA MOJKCT BBIIIOJIHUTH TOJIBKO C ITIOMOIIBIO YUUTCIIA U yHalIUXCH. I[OHYCKaeT
MHOTI'0 BEIYHCIIUTENIHHBIX OINIHOOK.

Ouenka 2  CTaBUTCS B TOM CJIydae, €CJIM y4YalllMHCs HE OBJIJIeJl OCHOBHBIMU 3HAHUSIMU B
COOTBETCTBUH C TPEOOBAHUSIMU U JOMYCTHJI OOJIBIIIE OITMOOK M HEJ0UYETOB, YeM HEOOXOIUMO
s oueHku 3. He MOXeT BBINOJHUTH HM OJHOTO MPAKTUYECKOrO 33JlaHUsl C MPUMEHEHUEM
JTAHHOU TEOPUHU.

Ouemca RUCOBMEHRHBIX KOHRMPOJIbHbIX paﬂom.

OrneHka 5 cTaBUTCS 3a paOdOTY, BBITOIHEHHYIO MOJHOCTHIO 0€3 OITMOOK M HEJOYETOB.

* B JIOTUYECKUX PACCYXICHUAX U 0OOCHOBAHUH PEIICHUS HET MPOOETIOB U OIUOOK;

* B pEIICHUU HET MAaTEMaTHYCCKUX OIMUOOK (BO3MOYKHA OJJHA HETOYHOCTh, OIHCKa,
KOTOpast He SIBJISICTCS CJICJICTBUEM HEe3HAHUS WM HETIOHMMAaHMS Y4eOHOro MaTepuaa).

Omenka 4 cTaBUTCS 3a paboOTY, BHIITOJIHEHHYO TIOJTHOCTHIO, HO:

* paboTa BBINIOJIHEHA TIOJTHOCTHIO, HO 00OOCHOBAHUS IIATOB PEIICHUS HEAOCTATOYHBI

(ecn yMeHHEe 00OCHOBBIBAThH PACCYKICHHSI HE SBIISIIOCH CIIEIMATIEHBIM 00BbEKTOM IIPOBEPKH);
* TOTMYIIIEHBI OJTHA OMHUOKA WK €CTh JABA - TPU HEA0UYETA B BBIKIAAKAX, PUCYHKAX,

YepTexax wim rpadukax (€cim 3T BUIBI padO0T HE SBISLIUCH CIIEUATLHBIM 00BEKTOM
MIPOBEPKH).

Ouenka 3 ctaBuTCS 3a pabOTY, BHITIOJHEHHYIO Ha 2/3 BCeil paboThI TPaBUIBLHO
® [pH JIONYIICHUHU He OoJsiee OJTHOM IpyOoit omMOKHU, He 0oJiee TpeX HEerpyObIX OLINOOK,
OJIHOM HETpyOOM OIMOKHU U TPEX HEJI0UYETOB,
® [IpU HAJIWYUU YETHIPEX-TISITH HETOYECTOB.
e JomyiieHo 0osee OHOM OMMOKY MK 00Jiee IBYX - TPEX HEJ0UYETOB B BBHIKIIAKAX,
yepTexkax WIH rpadukax, Ho o0yJaromuics o0aagaeT 00s3aTeIbHBIMA YMEHUSMH 110
ITPOBEPSIEMOU TEME.

Ouenka 2 ctaBUTCS 32 pabOTy, B KOTOPOU:
® YuCJIo OMMOOK U HEJJOUETOB MPEBBICHIIO HOPMY JJIsl OIIEHKU 3 WJIA MPABUIILHO
BBITIOJTHEHO MeHee 2/3 paboThI;
® JIOMYIIEHBI CYIIIECTBEHHBIE ONMMOKH, TTIOKA3aBIINE, YTO O0YUJarOIIUIACS HE 001a1aeT
e (00s3aTeNbHBIMU YMEHUSIMU TI0 TAHHOW TEME B TIOJIHON Mepe.

Y4eOHO-TeMATHYECKNH TIJIaH

Ne N3yuyaemblii MaTepuaJ Koua-Bo | KoHTpoJsbHbIE
n/n 4acoB padoThI
I'nmasa 1. HatypajbHble yncja 75
1. HarypanbHble ynciia v mKaibl 15 2
2. Cli0’)keHuE 1 BRIUMTAHUE HATYPAJIbHbBIX YHCE 21 2
3. YMHOXEHHE U AEJICHUE HATYPaJIbHbBIX YUCEI 27 2
4. [Tmomaau 1 00BEMEL 12 1
I'nasa 2. JlecaTu4HbIE APOOH 100
5. OOBIKHOBEHHBIE IPOOH 23 2
6. Hecsatuunpie npobu. CrnoxeHre U BBIYUTAHUE 13 1
JECATUYHBIX ApoOei
7. YMHOXKEHHE U JICICHUE ACCATUYHBIX Ipo0Oeit 26 2




NHCTpYyMEHTBI 1JIs1 BBIYUCIICHUN U U3MEPEHUN 17

IToBTOpenue. Pemenue 3agau 21

HUToro

175

15

KajennapHo-remaTuyeckoe njiaHupoBaHue

Tema ypoka

XapakTepucTuka OCHOBHBIX BH/I10B
HAeATeJIbHOCTH Y4YeHHKAa (HAa YPOBHe Y4YeOHBIX
JaeiicTBUil) MO TeMe

Ilnanos
18(5
CPOKH
MPOXO0K
eHus

dakTHUe
CKHe
CPOKH
MPOXO0K
eHus

HartypajabHble YMCJIa ¥ HIKAJIbI

1-3

O0o3HaueHue
HATYPaIbHBIX YHCEI

4-6

Otpesok. lnuna
oTpe3ka. TpeyrojbHUK.

ITnockocts. [Ipamas.
Jlyu.

9-11

[IIxanbr 1 KOOPAWMHATHI

12-14

Mesbiie u 00JbIIe

15

KonTtpoabsnas padora
Nel

OnuceiBaTh CBOMCTBA HATypalbHOTO psna. BepHo
WCTONB30BaTh B peYd TEPMHHBI 1Hppa, YHCIO,
Ha3bIBATh KJIACCHI U PA3psibl B 3aIIMCU HATYpPaJIbHOrO
yucna. YUuTtaTh W 3amMCHIBaTh HATypallbHBIC YHUCIA,
ompenensaTh  3HAYHOCTh  4YHCNAa, CpPaBHUBAThb U
YIOPSI0YMBATh UX, TPAMMATHYECKH MPABUIBHO YHUTATh
BCTpEYArOIINecs MaTeMaTU4YeCKue BBIPAKCHUS.
Pacno3naBaTh Ha depTexax, pUCYHKAX, B OKPYKAIOLIEM
MHUpe TreoMeTpuyeckne (QUTrypbl: TOYKY, OTpPE3OK,
MpsIMyI0, JIyd, JIOTIOJHUTENbHbIE JY4H, IUIOCKOCTB,
MHOTOyroiabHukK. [lpuBoAWTH mHpuUMEpBHl  aHAIOTOB
TeOMETPUYECKUX (UTyp B  OKpPYXKaIOLIEM  MHUpE.
N3o00paxarh  reoMeTpudyeckue  QUIYypel U HX
KOH(QUTYpanlud OT pPyKd H C HCIIOIBE30BaHUEM
YepTEKHBIX UHCTPYMEHTOB. N3obpaxars
reoMerpuueckne GUrypsl Ha KiertdaTod Oymare.
W3mepsiTh ¢ MOMONIBI0 MHCTPYMEHTOB U CpPaBHHUBATh
JUIUHBL OTPe3KOB. CTPOUTH OTPE3KU 33JAHHOU JJIMHBI C
[IOMOIIBIO JIMHEHKUM M LUPKyJIsd. DBelpaxaTe OgHU
eOUHUIIBI ~ W3MEpPEeHUs  JUIMHBI  Yepe3  JpyTHe.
[Tonb3oBaThcs paznuuHbIMU  HIKajgamMu. OnpenensiTh
KOOpJMHATY TOYKM HA JIyde U OTMEuYaTh TOYKY MO €&
KoopauHate. BwipaxkaTh OJHM COMHUIIBI H3MEPECHHS
Maccel uepe3 JApyrue. BhImomHATE mepedop Bcex
BO3MOXKHBIX BAapUaHTOB IS Tepecdéra OOBEKTOB WU
KOMOMHAIIMK, BBIACIATh KOMOWHAIIMKM, OTBEYAIOIIUE
3aJJaHHBIM ~ YCIIOBUSIM. PemiaTh TEKCTOBblE 3adayu
apudpmernyeckumu  criocobamMu. AHATU3UPOBATH W
OCMBICIMBAaTh TEKCT 3ajauyd, mnepedopMyIHpOBaTh
yCIIOBHE, W3BJIEKAaTh HEOOXOIUMYIO HH(OpPMAIHIO,
MOZEJIMPOBATh YCIOBHUE C MOMOIIBIO CXEM, PUCYHKOB,
peabHBIX IPEIMETOB; CTPOUTH JIOTUYECKYHO LEMOUYKY
pacCyKJIEHU; KPUTUYECKHM OLEHUBATh MOJIYyUYECHHBIN
OTBET, OCYLIECTBISITh CAMOKOHTPOJIb, IPOBEPSII OTBET
Ha COOTBETCTBHE YCIOBHIO. 3alWCHIBATh YHCIA C
nomMomplo puMckux udp. Mccnenosats mpocteiime
YHCJIOBBIE 3aKOHOMEpPHOCTH, IPOBOJUTH YHCIIOBBIE
SKCIEPUMEHTHI

CioxkeHne ¥ BbIYHTaHHE HATypPaJbHBIX YHCEJ




16-20

CroxeHne HaTypaJIbHBIX
YUCEJl U €ro CBOMCTBA.

21-24

Bruuranue

25

KonTtpoabsHnas padora
No2

26-28

YucnoBblie U OyKBEHHBIE
BBIPAKCHUS

29-31

bykBeHHas 3anuch
CBOMCTB CIIOXKEHHUA U
BBEIYUTAHUA

32-35

YpaBHeHust

36

KonTtpoabsnas padora
Ne3

BBINONHATE CIIOKEHWE M BBIYMTAHHUE HATyPAIBHBIX
yrcesl. BepHO HCNIONB30BaTh B PEYU TEPMHUHBL CyMMa,
CllaraéMoe, pa3HOCTb, YMEHBIIAEMOE, BBIUUTAEMOE,
YHCIIOBOE BBIpAXKECHHUE, 3HaYCHUE YHCIIOBOTO
BBIPAKCHMSI, YPABHEHUE, KOPEHb yPaBHEHUsS, IIEPUMETP
MHOTOYTI'OJIbHHMKA. Y CTaHaBIMBATh B3aUMOCBSI3U MEXIY
KOMIIOHEHTaMH M pe3yJbTaTOM IpU CIOXKEHUU U
BBIYWTAHUH, WCIONB30BATh WX IS HAXO0XKIEHUS
HEW3BECTHBIX KOMITOHEHTOB JIEHCTBHH C YMCIOBBIMH U
OyKBEHHBIMH BBIPAKEHHUAMU. PopMynupoBaTh
[IEPEMECTUTENIBHOE M COYETAaTElIbHOE  CBOMCTBA
CIIOKEHHSI HATypaJbHBIX YHCEN, CBOMCTBA HyNA IpH
cnoxeHnu. dopMmynnpoBaTe CBOWCTBa BBIYUTaHHS
HaTypaJIbHBIX YHCEN. 3alKChIBaTh CBOWCTBA CIIOKEHUS
Y BBIYMTAHUS HATYPaJIbHBIX YHCEN C MOMOIIbI0 OYKB,
peoOpa3oBLIBATH HA UX OCHOBE YHCIIOBBIC BBHIPAKCHUS
U UCHOJNb30BaTh UX AJIA PalMOHAIN3ALIUU MHUCbMEHHBIX
M YCTHBIX BBIYMCICHHMU. ['paMMaTHyecKu BEPHO YHUTATh
YHUCIOBbIE W OYKBEHHBIE BBIPOKEHHS, COJEpIKaIIne
JNEHCTBHS CIIOKEHUS M BBIYUTAHHA. 3alUCHIBATh
OyKBEHHbIE  BBIPDKCHMS, COCTaBJIATH OyKBEHHbIE
BBIPQKEHHSI 110 YCIOBHSIM 3a/1a4. BeMUCIATE yncioBoe
3HaueHHe OyKBEHHOTO BBIPQKEHHUS IPH 3aJaHHBIX
3HAYCHMSIX OYyKB. Beruncnats MIEPUMETPHI
MHOTOYT'OJIbHUKOB. CocTaBnsarts mpocTeimue
ypaBHEHMSI N0 YCJOBUAM 3afad. Pemiate mpocreiiine
YpPaBHEHHS Ha  OCHOBE  3aBHCHMOCTEH  MEXAy
KOMIIOHCHTaMHU apupMEeTHICCKUX JIEHCTBUI.
AHanu3upoBaTh W OCMBICIMBATh TEKCT  3aJlauH,
nepedopMyIHpOBaTh YCIIOBHE, u3 BIIEKATh
HE00X0 UMY HH(POPMAIIHIO, MOAECTHPOBATH YCIOBHE C
MOMOIIbI0 CXEM, PHCYHKOB, pEaJbHBIX IPEIMETOB;
CTPOUTH  JIOTMYECKYIO0  LENOYKYy  pacCyKICHHII;
KpUTHYECKH OLICHUBATh MOJTyYEHHBIN OTBET,
OCYIIECTBIATh CaMOKOHTPOJb, IIPOBEPsii OTBET Ha
COOTBETCTBHE YCJIOBHIO. BpIMonmHsATE mepebop Bcex
BO3MOXHBIX BAapHAaHTOB Ul nepecdéra OOBEKTOB HIIU
KOMOMHAUWH, BBLACATH KOMOMHAIMM, OTBEYAIOIINE
3aJlaHHBIM  ycnoBusiM.  MccnenmoBath  mpocTeiiiiue
YHCIIOBBIE 3aKOHOMEPHOCTH, IPOBOJUTH 4YHCIIOBBIE
9KCIIEPUMEHTBI

YMHOKEHHE H ACJICHUEC HATYPAJIBbHBIX YHCEJI

37-41

VYMHOXeHHE
HATypaJIbHBIX YHCEI U
€ro CBOICTBAa

42-48

[enenue

BbINONHATE YMHOXKEHHE M JIeJIEHHE HaTypaJbHbIX
qucen, JEJICHHE C OCTAaTKOM, BBIYMCIATH 3HAYCHUS
cTenieHel. BepHo wucnonp3oBaTh B pPEYU TEPMMHBI:
MPOU3BEJICHUE, MHOXHUTENb, 4YacTHOE, JAEIUMOE,
NieNUTeNb, CTEIIEHb, OCHOBAaHUE U I10Ka3aTelb CTEICHHU,
KBagpaT M KyO dYmcia. YCTaHaBIMBATH B3aUMOCBS3U
MEX/1y KOMIIOHEHTaMH U Pe3yJIbTaTOM IIPU YMHOKEHUHU
W JIeJIeHWH, WCIOJBb30BaTh MX IS HAXOXKIEHHS
HEW3BECTHBIX KOMITOHEHTOB JIEHCTBHH C YMCIOBBIMH U
OyKBEHHBIMH BBIpKEHUSAMHU. DopmynupoBaTh
MepPEeMeCTUTENHHOE, coueTaTenbHOoe u
pacrnpenesuTeaIbHoe CBOICTBa YMHOXEHHS
HATypaJbHBIX YHCEN, CBOMCTBA HYJIsI M €IWHHULBI IPU
YMHOXEHUM U JeneHur. DopMynanpoBaTh CBOWCTBA
JIeJIeHNs] HATypajbHBIX 4YHCEN. 3aliCchiBaTh CBOWCTBA
YMHOXKEHUSI M JIeJICHUsI HAaTypaJbHBIX YHCEN C
MOMOIIBI0 OYKB, NpeoOpa3oBBIBATH HAa HX OCHOBE




Jlenenue ¢ ocraTkoM

YHCIIOBbIE U OyKBEHHBIE BBIPAYKEHUS U HCIIOJIb30BATh X
IUId  palMOHAIM3allUd  INUCBMEHHBIX W YCTHBIX
BBIYUCIICHUH, [T YNIPOIIECHUsS] OYKBEHHBIX BBIPAKEHHH.
I'paMMaTHUECKN BEPHO YMTATh YMCIIOBBIE U OYKBEHHBIE

BBID@)KEHMSI, COJEp)Kalllue JEHCTBUS  YMHOXCHH,
49-51 JeNieHus U cTerneHu. YnTaTh 1 3aluchiBaTh OyKBEHHBIE
BBIPQ)KEHHSI, COCTABISTH OYKBEHHBIC BBIPAKCHHS I10
YCIOBUSM 3aiad. BBIUMCHATE YHCIOBOE 3HAYEHHE
OYKBEHHOTO BBIPRKEHUS] TPU 3aJIaHHBIX 3HAYCHHUSIX
KoHTpo.IbHasi padoTa OyKB. COCTaBJ'IHTBv YpaBHEHUS! 1O YCJOBUSM 3ajad.
52 Nod Pemarr  mpocrteiimme — ypaBHEHHS ~Ha  OCHOBE
j 3aBUCUMOCTEH MEX/Yy KOMIIOHCHTAaMH apr(pMETHUECKHX
VipoleHue BeIpaKeHU i JNEUCTBUN. AHANM3UPOBATH U OCMBICIUBATH TEKCT
3agaud, nepeopMyIMpOBaTh YCIOBHE, H3BJIEKATh
HEOOXOIMMYIO HH(POPMAITUIO, MOACTHPOBAThH YCIOBHUE C
MOMOIIBI0 CXEM, PHCYHKOB, pEaJbHBIX IPEIMETOB;
53-57 CTPOUTH JIOTUYECKYIO LCNOYKY paccyXIeHuH;
KPUTHYIECKH OLICHUBATh MOJTYYEeHHBIH OTBET,
OCYIIECTBJISTH CaMOKOHTPOJb, IIPOBEPsSsi OTBET Ha
COOTBETCTBHE YCJIOBHIO. BrINmonHsATE mepebop Bcex
BO3MOXHBIX BapHaHTOB Ui nepecuyéra OObEKTOB WU
[IOpsiOK  BBIMOIHCHHUS KOMOWHANWK, BBLACTSITh KOMOWHAIIMH, OTBEYAIOIINE
neiicTBuit 3aJaHHBIM  ycnoBusM. McciaemoBaTh — mpocTediine
58-60 YHUCIOBBIE 3aKOHOMEPHOCTH, MPOBOAUTH YHCIOBBIE
9KCIICPUMEHTBI
Crenenp uncna. KBagpar
61-62 | u xy0 uncna
63 KonTtpoabsHnas padora
Ne§
ITnomaau u 00beMbI
PacniozHaBaTh Ha uepTekax, PUCYHKaX, B OKPY>KaIOIIEM
64-65 | dopmyIbl MHPE Te€OMETpUYECKHe (Uryphl, uMeromue (Gopmy
IPSMOYTOJIBHOT'O napajuiesenumnesa. [IpuBonuTh
Tomans. Dopmyra MPUMEPEI aHaJIOrOB Ky0a, OPSIMOYTOJIEHOTO
napajenenuiena B okpyxaromem mupe. M3obpaxars
66-67 | nnomanu OPSAMOYIOJIBHBIA —Hapajulelienunesl OT pPyKd U C
HPAMOYTOJTbHIKA UCIIOJIL30BaHUEM YEPTEKHBIX MHCTPYMEHTOB.
Enunnisn U3MCPCHUA | U3o0pakatb ero Ha Kkierdaroi Oymare. Bepno
mIomaaen WCTIONB30BaTh B PEYH TEPMHUHBI: (OpMyJa, ILIIOMIA[b,
68-70 00BEM, paBHBIE ¢burypsi, MPSIMOYTOJTEHBIN
napaujenenunesn, KyO, TpaHu, péOpa M BepIIMHBI
MPsIMOYTOJIBHOTO — Tapajuieienunena. MozenupoBaTh
7 [IpsamoyronbHbII HECJIO)KHBIC  3aBHCHMOCTH C  IIOMOIIBIO  (hOPMYJI;
apaJuieJIenuIe BBITOJIHSATD BBIYUCIICHUS o ¢dhopmynam.
OOBEMBEI. O0beM | I'paMmaTHyeckn  BepHO  YUTaTh  UCHOJb3yeMbIE
IIPAMOYTOJIEHOTO (bopMyIIBL. Berauncinsate IoUIaau KBaJIpaToB,
72-74 napasIeNenune/a NPSIMOYTOJIBHUKOB M TPEYrOJbHHUKOB (B MPOCTEHIINX
cllydasix), MCIoNb3yst (OpMyJIbl IUIOLIaTM KBajpaTa H
npsMO  yrojbHHWKA. BbIpakaTb  OJHU  €IMHUIIBI
W3MEpeHHsl IUIOMAAM uepe3 JApyrue. Buraucnsats
00bEMBI Ky0a M NPsIMOYTOJIBHOTO MapaiielenuIiesa,
ucnonb3yst Gopmyisl 00bEMa Kyda M IPSIMOYTOJIBHOTO
75 KouTtpoJubHnas padora napajuienenunena.  BelpaxkaTb ~ OIHH  €IUHHIIBI
Ne6 n3MepeHust oOwnéma uepe3 napyrue. MoaennpoBaTth
n3ydyaeMble TeOMETPHUYECKHE OOBEKTbI, HCIONb3Ys

Oymary, IUIaCTHJIMH, TPOBOJOKY ¥ Jp. BEBIIONHATH
nepedop BceX BO3MOXKHBIX BapHUaHTOB Ui Tepecuéra




00BEKTOB WJIM KOMOHWHAILMH, BBIIEIATH KOMOMHAIINH,
OTBEUAIOIIME  3aJaHHBIM  YCJIOBHMSM.  BBIYHCIIATH
(akropuanel. Mcnonp3oBarh 3HaHHS O 3aBUCHUMOCTSIX

MCXKAY BCIWMYMHaAMH CKOpPOCTb, BpEMs, IMIYyTb IpU
peIICHUN TCKCTOBBIX 3ajJgad. AHaJIPISPIpOBaTB "
OCMBIC/IMBAThL TCKCT 3aJaydu, nepe(bopMym/IpOBaTb
YCJIOBUC, U3BJICKATh HCO6XOZ[I/IMYIO I/IH(i) opManuio,

MOACIUPOBATH YCJIIOBUE C IMOMOLIBIO CXEM, PHCYHKOB,
PCAIBHBIX MPEAMETOB; CTPOWTH JIOTMYCCKYIO LEIIOYKY
paCCY)KHeHHﬁ; KPpUTUYCCKU OILCHUBATH HOJ'Iy‘leHHBIﬁ
OTBET, OCYIICCTBJIATH CAaMOKOHTPOJIb, ITPOBEPSA OTBET
Ha COOTBCTCTBHC YCJIIOBHIO. Brmmonsars MIPUKUOKY H
OILICHKY B XOAC BBIUMCIICHUN

OO0bIKHOBEHHBIE IPOOH

OKpy’>KHOCTb U KpYyT

76-77
Jomu.  OOBIKHOBEHHBIE | Pacmo3HaBaTh Ha YepTEkKaX, PUCYHKAX, B OKPYIKAIOIIEM
apoowu. MHUpE TeOMETpHUUYECKHEe GUrypsl, umeromue G(opmy
OKpYXKHOCTH, Kpyra. IIpuBOAWTH NpHUMEpHl aHAJIOIOB
78-81 OKPY>KHOCTH, Kpyra B OKpy»aroiieMm mupe. M3o0paxars
OKPYKHOCTb C HCHOJb30BAaHHEM LIUPKYJ, MI1a0ioHa.
MonenupoBare H3yyaeMble I€OMETPUYECKUE OOBEKTHI,
CpasHenue apobeit HCIIOJIB3ysl  Oymary, HpOBOH‘OKy u 1p. Bepno
WCTIONB30BaTh B PEYM TEPMUHBI: OKPYXHOCTb, KPYT, X
82-84 pazuyc u AuameTp, Jyra OKpy>KHOcTH. MoienupoBarth B
rpaduuecKol, MpeaMeTHON (hopMe TIOHSTHS U CBOKCTBA,
CBSI3aHHbBIC C IOHSATHEM JOJH, OOBIKHOBEHHOH IpoOu.
TIpasmbHbIe " BepHo wucnonb3oBaTh B peud TEPMHHBL  JOJI,
85-86 OOBIKHOBEHHAsT JPOOb, YHCIHTEIh W 3HAMEHATEIb
HeNpaBUIbHbIE JpoOu
npoOu, TpaBWiIbHAs W  HENpaBWIbHAs  JIpoowu,
CMELIaHHOE 4YHCOo. ['paMMaTHYecKH BEpHO YHTATh
87 KonTpoanuas pabora 3amucu  Jpobedl M BBIp@KEHHWH,  CcolepKalux
Ne7 OOBIKHOBEHHBIC JIpoOW. BEIMONHATE  ClOXKEHHE |
Crio)XeHue U BBIYMTAHUE | BEIYMTAHME OOBIKHOBEHHBIX Ipobell ¢ OAMHAKOBBIMU
npobeil ¢ ONMHAKOBBIMU | 3HAMEHATEISIMH,  [PeOo0pa30BBIBATH  HEMPABUIBHYIO
88-90 | samenarensivu. IpoOb B CMEIIaHHOE YHUCIO M CMEIIaHHOE YHCIO B
HETpaBWIBHYIO  JpoOb.  Mcnoibp3oBaTh  CBOMCTBO
JeNeHus CyMMBI Ha 4YHCIO MU palHoHaIH3aluu
Henenne u 1podu BBIYHMCJIEHUIA. Pemats TEKCTOBBIE 3aJa49d
91-92 apuMeTHYecCKUMH  Croco0aMu. AHAIU3UPOBaTh H
OCMBICIMBAaTh TEKCT 3afadyd, mnepedhopMyIHpOBaTh
CMeniagHble yucia YCIIOBHE, W3BIEKATh HEOOXOAMMYI0 HH(pOpMaIHLo,
93-94 MOJICTUPOBATH YCJIOBHE C MOMOIIBIO CXEM, PHUCYHKOB,
peanbHBIX HPEAMETOB; CTPOUTH JOIMYECKYIO LEHNOYKY
ClIO3KCHME 1 BhlUMTanue | PACCYKICHHIA, KPUTHYCCKH OLCHHBATH IOJIyYCHHBIN
e OTBET, OCYHIECTBIISITh CAMOKOHTPOJIb, TPOBEPSIsl OTBET
95-97 Ha COOTBETCTBHE YCIIOBHIO. BEIMONHATL TPUKUAKY U
OLIEHKY B XOJ1€ BBIYHMCIICHUM
98 KonTtpoabsnas padora
Ne8
Hecsituunbie Apoou. CioxkeHne U BbIMUTAHUE TeCATUYHBIX Ipodei
Hecsatnynas 3aIlMCh | 3amnuceIBaTh u YUTATh JECITUYHBIE poowu.
99-100 | 1poOHBIX UKCen. [IpencraBisith  OOBIKHOBEHHBIE  IpOOM B BHUIE
NECATUYHBIX M JECATUYHBbIE B BHJE OOBIKHOBEHHBIX.
101 CpaBHeHre JecATHYHBIX | Haxomuts necatudnbie mpuOIMKEHHS OOBIKHOBEHHBIX
103' npobeii npoOeii. CpaBHHBAaTH W YNOPANOYMBATH JECATHYHBIC

,Z[pO6I/I . BrimonasaTs CJIOKCHHC, BBIYUTAHUC )41




104-

CroxeHne U BBEIYUTAHUE
JECSITHYHBIX Apobei

OKpYTJICHHE  JACCATHYHBIX  Opobeil.  BuImomaHATH
MPUKUAKY H  OIEHKYy B  XOJA€  BBIYHCIICHHU.
Ucnonb3oBaTth SKBUBAJICHTHbBIC MIPEACTABICHUSA

JPOOHBIX YHCEN MPH UX CPABHEHUH, TIPU BHIYUCICHUSIX.
BepHo wncmons30BaTh B pEeYM TEPMUHBL JIECATHYHAS

Ipo0b, pPa3psAObl JECATUYHON JIpOOH, pPas3IoKEHUE
108 JNECATHYHOW JApoOM TO paspsgaM, TpHOMKEHHOE
3HaYeHWE 4YHClIa C HEJAOCTaTKoM (C H30BITKOM),
OKpyIJIeHHEe  4YmMcia 10  3aJaHHOTO  paspsja.
'pammaTHueckn BEpHO 4YHTATh 3allMCU BHIPAKCHUH,
HPI’IGHI/DKGHHHG coepXKalux MeCATUIHBIC MpoOu. PemaTrs TeKCTOBBIE
109- | 3HayeHUs YHCE, | 3a7a4u apUPMETHUSCKUMHU CIIOCOO0aMH. AHAIU3UPOBATh
110 OKPYTJICHHE YHCEIl U OCMEBICIIMBAaTh TEKCT 3ajlaud, TepedopMylInpoBaTh
YCIIOBHE, W3BIEKATh HEOOXOAMMYIO HH(pOpMAIHIO,
MOJICJTUPOBATh YCJIOBHE C IOMOIIBIO CXEM, PHUCYHKOB,
pPCANBHBIX TPEIMETOB; CTPOHMTH JIOTHUCCKYIO IIETIOYUKY
111 Kourpoannas pabora paccyXJeHUN; KPUTHYECKH OICHHUBATL TOJYYCHHBIH
Ne9 OTBET, OCYIIECTBIIATh CAMOKOHTPOJIb, MPOBEPSSi OTBET
Ha COOTBETCTBHE YCJIOBHIO
YMHOKeHHe U Je/ieHNne JecITHYHBIX 1poodeil
VYMHOXEHHUE JECATUIHBIX
112- | Apo0Oeil Ha HaTypallbHOE
114 4HuCII0
Henenue NECATHYHEIX
npobeil Ha HaTypalbHOE
YHUCIIO.
115- BeImonmHATE  YMHOXKEHHE W JICICHHUE JIECATUYHBIX
119 npoOeii. BBIMOTHAT, TPHUKUAKY € OICHKY B XOZC
BerunciacHuid. [lpencTaBisars OOBIKHOBEHHEBIE IPOOU B
BUAEC MNECATUYHBLIX C IIOMOIILIO JEICHHS YHCIATEIS
OOBIKHOBEHHOM  apoOm  Ha  e€  3HaMeHaTeb.
KoHTpoaLHAs pa6oTa Hcnonb30Bath DKBHUBAJICHTHEIE MIPEICTABIICHHUS
120 Ne10 JPOOHBIX YHCEN MPH UX CPABHEHUH, IPU BHIYUCICHUSIX.
- Pemarp 3amaun Ha ApoOu (B TOM YHMCIIE 3aqadd W3
YMHO%IfeHHe ACCATAIHBIX peabHOM MPAKTUKHN), UCIIOIb30BaTh MOHATHS CPEIHEr0
npobei apu(MeTn4eckoro, CpeaHeld CKOpPOCTH U JIp. IIpH
pemiennn 3amad. [IpuBOMUTE TpUMEpHl KOHEYHBIX U
121- OECKOHEYHBIX MHOYECTB. AHaIM3UPOBATh u
125 OCMBICIIUBATh TEKCT 3alauyd, MepedopMyTUpOBaTh
YCIIOBHE, W3BIEKATh HEOOXOAMMYI0 HH(pOpMaIHIo,
MOJICJTUPOBATh YCJIOBHUE C IOMOIIbIO CXEM, PHUCYHKOB,
pPCANBbHBIX MPEIMETOB; CTPOMTH JIOTHUCCKYIO IIETIOYUKY
JleneHue Ha NECATUYHYIO | paccyxacHUil; KPUTHYECKH OLCHMBATH I1OJyYeHHbIH
apoOb OTBET, OCYHIECTBIISITh CAMOKOHTPOJIb, MPOBEPSISl OTBET
Ha COOTBETCTBHE YCJIOBHIO. BBIMONHATE TPUKUIKY U
OLICHKY B XOJI¢ BbIYMCICHUM. UuWTaTh W 3amuchiBaTh
126- YHpCiIa B JBOMYHOM CHCTEME CUMCIIEHUS
132
133- Cpennee
apupMeTHIECKOE

136




KonTtpoabsHnas padora

137 Ne 11
HNHCTpyMeHTHI 1)1 BBIYUCIEHUA U U3MepPeHn i
138- MHUKpOKAIBKYISATOP OObsicHATh, 4YTO Takoe TpoueHT. [IpencTaBiusTh
MPOIEHTHI B Jpo0sSX ® 1OpoOW B  MPOICHTAX.
139 OcymectBisath  nouck uHbpopMmamuu (B CMHU),
TIpOLEHTEI coJep)kalleld [JaHHbIE, BBIPAXCHHBIE B IPOLCHTAX,
UHTEPIPETUPOBaTh UX. PelaTh 3a1aun Ha MPOLEHTHl U
IpoOu (B TOM YHCIE 3aladd W3 PEAbHON MPAKTHKH,
140- UCTIONB3YySl IpU  HEOOXOAMMOCTH  KANbKYJATOD).
144 [IpoBOANTE HECIOXXHBIE WCCIIENOBAHUS, CBSI3aHHBIE CO
CBOWCTBaMHU JIPOOHBIX YHCEN, OMHUPAsCh Ha YUCIIOBHIC
SKCHEPUMEHTHl (B TOM YHCIIE C HCIOJb30BaHUEM
KaJIbKYJISITOpa, KOMIBIOTEPA). BBIMOIHATH NMPUKUIKY U
K OLICHKY B XoAe BbluucieHuil. Pacno3HaBate Ha
OHTpOJILHasi paboTa
145 Nel2 YepTekax, PHCYHKaX, B OKPYKAroOIIeM MHUpPE pa3HbIe
= — BUABl YIIIOB. IIpHBOAMTE TpUMEpHl AHAJIOTOB STHX
Yron. [psmoii U | reomeTpuueckux Quryp B OKPYXKAlONIEM  MHPE.
146- | Da3BEpHYThIH YroOJ. | M3o6paxkath yriasl OT PYKH M C HCIIOJNb30BaHHEM
148 YeprexHbii YepTEKHBIX MHCTPYMEHTOB. M300paxarb yribl Ha
TPEYTOJIbHUK KJeTyatoil Oymare. MopaenupoBaTh pPa3iIUYHBIC BHIBI
yriaoB. BepHO Hcmonb30BaTh B peUd TEPMUHBL: YTOJ,
Msmepenne YTIOB. | ¢ropoHbl yria, BepuIMHA yIia, OMCCEKTpHCA YIa;
149- | TpancnopTup OpAMOH  YTOJI, OCTPBIA, TYNOM, pPa3BEPHYTBIA yIJIbL
151 YEPTEKHBIIM TPEYrOJIBHMK, TpaHcnoptup. M3mepsars ¢
MOMOIIBI0 HMHCTPYMEHTOB U CpPaBHHUBATh BEIMYUHEI
Kpyrossie quarpamMmbl yraoB. CTpOUTh yIJibl 3aJaHHOW BETMYMHBI C TIOMOILBIO
152- TpaHcnoptupa. M3Bnekats mHpopmManmoo u3 tabmunm u
153 JarpamMM, BBITIOJHATh BBIYMCICHHUS IO TaOIUYHBIM
JAHHBIM, CpaBHHUBATh BEJIMYMHBL, HaXOIUTh
HauOoJbpIINE ¥ HAUMEHBIIME 3HA4YEeHUs H  Jp.
BrimonHsaTs cO0p WHGOPMAILIUK B HECIOXKHBIX CITydasX,
KoHTposibHast padoTa OpraHu30BbIBaTh HMH(MOpMALMIO B BHAE TabIHWIl W
154 Nel3 JMarpaMM, B TOM YHCJI€ C MOMOIIBI KOMITBFOTEPHBIX
- IIPOrpPaMM. IIpuBoauTe  NpUMEpPBl  HECIOXKHBIX
KJIaccupuKaImi u3 pa3IudHbIX 00J1acTel )KU3HU
IToBTOpPEHHE
O0o0maromee
IIOBTOPEHHE Kypca
155- | maTtemaTukH
175 | Hrorosasn

KOHTPOJIbHas1 padoTa-
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