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IHosichuTensHas 3anucKa

Pabouas nporpamma mno maremaruke CocTaBjieHa Ha ocHoBe DenepanbHOro
rOCYAApCTBEHHOrO 00Pa30BATENLHOIO CTAHAAPTA OCHOBHOIO obuero o6pasoBanus, npUMepHOii
MPOrpaMMBI 10 MaTEMaTHKE M aBTOPCKOM mporpammbl A.l. Mepansika, B.B. INonouckoro, M.C.
Sxup, E. B. Byuxo.

Jlannas pabouas nporpamma OPHEHTHPOBAHA Ha y4alMXCs 5-9 KNaccoB M peanuayercs
Ha OCHOBE CJIEYIOLIHX TOKYMEHTOB:

- CTaH/apTa OCHOBHOTO 00LUero 06pa30BaHMs MO MaTEMaTHKE;

- OOIT 000.

- NMpOrpamMbl MO Kypcy MaTeMaTHKM 5—9 KnaccoB, cO34aHHON Ha OCHOBE CIMHO¥
KOHLENLMHK MpernofaBaHus MaTeMaTHKH B CpeaHeil wIKoJe, paszpabotannoit A.I'. Mepansikom,
B.B. ITonouckum, M.C. Slkupom — aBTOpPaMHM y4eOHHUKOB, BKIIOYEHHBIX B CHCTEMY «ANTOPHTM
ycnexay;

[Iporpamma  cooTBercTByeT yuebHuky «Maremarikay 1St 5-9  knaccos
obpasoBatesbHbIX yupesxkaenuii /A.I'. Mepansk, B.B. Honounckuii, M.C. fkup, E.B. Byuko. —
M. : Benrana-I'pag, 2014 r.

[lporpaMmma no MaremaTuke cocTaBieHa Ha OCHOBe DynaameHTanbHOrO  sjpa
CofeprxkaHus oOulero 06pazoBaHus, TpeGOBaHMH K pe3y/lbTaTaM OCBOGHHMS obpazoBartenbHOM
MpOrpaMMbl  OCHOBHOTO  obmiero  00pa3oBanus, TMpPENCTABICHHBIX B (benepansHOM
FOCYNApCTBCHHOM CTaHJapTe OCHOBHOTO 00wero o6pa3soBaHHs ¢ yY&TOM MPEEMCTBEHHOCTH ¢
[IpumepHEIMH nporpaMMamMu nsi HaYalbHOro OBILEro obpaszoBaHus no Martemartuke. B Heii
TAloKE  YUUTBIBAIOTCA JOMHMHHMpYIOLIME HACM M mojoxeHust [lporpammel  paseuTus u
(GOpMHpOBAHUs YHMBEpPCANILHBIX YUEOHBIX AeiCTBHH /1 OCHOBHOIO OBILEro obpazoBaHus,
KOTOpele  0fecreunBaloT  (OPMHUPOBAHME  POCCHIACKOI rPpaKJIaHCKOW  MAEHTUYHOCTH,
KOMMYHHKATHBHBIX ~ Ka4€CTB JIHYHOCTH, M crnocoOGCTBYIOT (HOPMMPOBAHUIO  KIKOUYEBOI
KOMIICTEHLIMH — YMEHUIO YY4UNbCA.

Kypc matematnku 5-9  knmaccoB sBnsercs (yHZAMEHTOM 1S MaTeMaTHUYECKOro
00pasoBaHHs M PA3BUTHs WIKOILHAKOB, JAOMUHMPYIOLIEH ByHKIMEH [pY €ro U3y4eHWH B 3TOM
BO3pacTe ABJACTCA WHTENIEKTYyalbHOE pa3BuTHe yuammuxcs. Kype noctpoen Ha B3BelueHHOM
COOTHOLICHWH HOBBIX U paHee YCBOEHHBIX 3HAHMH, 00A3aTeNbHBIX M IOMONIHMTE/LHBIX TEM IS
H3YHCHHA, 8 TAKKC YIHTBIBAET BO3PACTHBIE U MHIMBHUIYaJIbHbIE OCOOEHHOCTH YCBOEHHS 3HAHMIA
y4aluMucs.

lIpakruyeckas 3HAUMMOCTh LIKOJILHOTO Kypca FeOMETpHH 7-9 KIIacCOB COCTOMT B TOM,
4TO NMPEAMETOM €€ M3Yy4YEHHS ABJIAIOTCS MPOCTPAHCTBEHHBIE HOPMBI M KOJIMYECTBEHHBIE OTHOLLE-
HUs peanbHOro mupa. B coBpemeHHOM ofuiecTBe maTemaTuueckas MOArOTOBKa HeoGXoamMma
KXI0MY YENOBEKy, TaK Kak MareMaTHKa MPUCYTCTBYET BO BCeX cepax uenoBeuyeckoil nes-
TETbHOCTH.

l'eomeTpusi sB/ISETCA OJHMM W3 ONMOPHBIX LUKOJNBHBIX MpPEAMETOB. ['eomMeTpuueckue
3HAHMSA W YMEHHsSl HEOOXOMMEI NI M3Y4YeHHs APYruX LIKOJILHBIX AMCLMIUIMH ((pu3nKa, reorpa-
dus, xumus, uadopmatuka u ap.).

OnHolM M3 OCHOBHBIX Lieleif HM3yd4eHHs TIeOMETPUM SBISETCS pPa3BUTHE MBILLICHHS,
mpexzae Beero (popMupoBaHHe abCTPaKTHOrO MbILLIEHHMS. B mpolecce M3ydeHus reomerpuu
(popmupyloTca JlorMueckoe W aarOpUTMMYECKOE MBILIJIEHHME, a TAaKXKEe TaKHWe KauecTma
MBILIJICHHSA, KaK cujla W THOKOCTb, KOHCTPYKTMBHOCTb M KPUTMYHOCTh, JInsi ajganTaumu B
COBPEMEHHOM HMH(OPMalMOHHOM oOfLIecTBe BaKHBIM (PaKTOpoM sBiseTcs (OPMHPOBAHHE
MaTeMaTHUYeCKOro CTHJIA MBILUIEHHS, BKIKOYalolmlero B cebf HHAYKUMIO M JeAYKLMIO,
000o0IeHne M KOHKPETHM3alMIO, aHallM3 M CHHTE3, KIaCCHQHMKALMIO W CUCTEMATHU3ALMIO,
abcTparnpoBaHue U aHAJIOTHIO.

ObyueHune reoMeTpUd JaéT BO3MOXHOCTB IIKOJBHHKAM HAYYMTHCS TJIAHHPOBATH CBOIO
AEATEIBHOCTE, KPUTUYECKH OLIEHURATh €€, MPUHUMATh CaMOCTOSATENBHBIE PEIIEHUS, OTCTaURATh

CBOM B3IVIAABI M YOSKICHMS.
B npouecce H3yueHHs reOMETPHH IUKOJBHMKM YY4aTCs M3/1araTh CBOM MbICIH SICHO M



MCUEPTBIBAIOLLE, MPHOOPETAIOT HABBIKKM YETKOrO BBINONHEHUA MaTEMaTHYECKHX 3anuced, npu
5TOM MCIOJIb30BAHME MATEMATHUYECKOTO s3blKa [103BOJIAET Pa3sBUBATL Y YHALMXCA FPaMOTHYIO
YCTHYIO M TTUCBMEHHYIO peUb.

3HAKOMCTBO C MCTOpMEH pasBUTHS I'EOMETPUM KakK Hayku (GOpPMHUPYET Y Yydalluxcs
Mpe/cTaBeHUs O TEOMETPHUH KaK 4acTH oblieyenoBe4ecKon KyIbTypHl.

3HAYMTENBHOE BHUMAHHE B H3JI0XKEHHUH TEOPETHYECKOTO MaTepHala Kypca yAenaeTcs ero
MOTHBALIMM, PACKPHITHIO CYTM OCHOBHBIX MOHATHH, MieH, MeTon0B. OOyueHHe MOCTPOEHO Ha
faze TeopuMM Ppa3BUBAOLIEr0 OOYYEHMs, 4YTO JIOCTHUraeTcsi OCOOEHHOCTAMH M3JI0XKCHHUA
TEOPETHYECKOrO Marepyana M YNPaOKHEHWwIMH Ha CPaBHEHME, aHaiu3, BbIACICHUE I/1aBHOTO,
YCTAHOBJIEHME CBA3eH, KiIaccHMKALMIO, JOKa3aTesbCTBO, 0600IIeHHe M CHCTEMATH3aLMIO.
Oco60 aKLEHTHPYIOTCS COAEPKATENbHOE PACKPLITHE MATEMATHYECKHX TNOHATHH, TOJIKOBaHHE
CYLWIHOCTH MaTeMaTH4eCKMX METOJOB M 001acTH MX [NPUMEHEHMs, JEMOHCTpauus
BO3MOKHOCTE NPUMEHEHWs TEOPETMYECKMX 3HAHWM s pelleHUs pa3HoOOpasHBIX 3aj1ad
npuknagHoro xapakrepa. OcozHaHue oOuiero, CyuleCTBEHHOIO ABJAETCH OCHOBHOM 0a3ol ans
pelleHusi YnpaxkHeHW. BaXHO NPUBOAMTE JETanbHblE MOACHEHHUS K PELIEHHUIO THIIOBBIX
yrpaXKHeHUH. DTUM pacKpblBaeTcs CYThb METOJa, NpeaJaraeTcs ajJrOpUTM MM 3BPHCTHYECKas
cXema pelleHHs ynpaKHEeHHU onpeaen€HHOro TMa.

ILenu kypca:

M3yyeHue MaTeMaTMKM B OCHOBHOMW IIKOJIE HANpPABJIEHO Ha JOCTHXKEHHWE CIESAYKOUIHX
Luesiei:

1) B HanpaBJ/IeHHH JTHYHOCTHOIO Pa3BHUTHS

* pasBUTHE JIOTWYECKOrO W KPUTHYECKOTO MBILLICHHS, KYJILTYpPhl peuH, cnocobHOCTH K
YMCTBEHHOMY 3KCTIIEPUMEHTY;

* ¢GopMHpOBaHHE Yy YYaUIMXCs MHTE/UICKTYAJlbHOH HYEeCTHOCTM M OOBEKTHBHOCTH,
CrocoOHOCTH K NPEOJONICHHIO MBICIUTEIbHBIX CTEPEOTHUIIOB, BBITEKAIOWIMX M3 OOBIAEHHOTO
OTIBITA;

* BOCIMTaHME KaYeCTB JMYHOCTH, OOECNEYMBAIOLIMX COLMATIBHYIO MOOMILHOCTD,
CMOCOOHOCTL MPUHUMATL CAMOCTOSTENIBHBIE PEICHMS;

* (opMHupOBaHME KauecTB MBILLIEHUS, HEOOXOAMMBIX Ul afanTaluud B COBpEMEHHOM
MH(bOPMaLMOHHOM 00111eCTBE;

* Ppa3BMTHE MHTepeca K MaTeMaTHYEeCKOMY TBOPYECTBY M MaTeMaTHYECKHUX
crnocobHocTel;

2) B MeTanpeAMeTHOM HANIPABJIEHHUH

* (GopmMMpOBaHME IMpEJCTAaBIEHHIA O MaTeMaTMKe KaK 4YacTH OBliedeNoBeYecKOi
KYJILTYpBI, O 3HAYHMOCTH MaTEMAaTHKH B Pa3BUTHH LIMBMIIM3ALMM U COBPEMEHHOI0 0611IeCTBa;

* pasBMTHE NpEJCTaBJICHUH O MaTeMAaTHKe Kak (OopMe ONHCAHMA M METOAE MO3HAHMA
ACHCTBUTENBHOCTH, CO3/laHME YCJIIOBHMR  Ans npuoOpeTeHus MepBOHAYAILHOTO  OMbITA
MaTeMaTH4ECKOro MOJACIUPOBAHHUS;

* opmHpoBaHue ob1IMX cOCOBOB MHTENIEKTYaNbHOM AeSTeBHOCTH, XapaKTepHBIX )15
MaTeMaTHKU U ABJIAIOLUMXCSA OCHOBOW 03HABATENBHOH KYJIbTYPBl, 3HAYUMOMN IIs pa3NHYHBIX
chep 4eJ10BEYECKOH JEATE/IbHOCTH;

3) B npeaMeTHOM HANIPABJIEHMH
* OBJIaICHME MAaTCMAaTHYECKMMHM 3HAHMAMHM M YMEHUAMHM, HEOOXOAMMBIMM s

NpOJO/IKEHUA 0bydeHUs B cTapiiedt LIKOJe MM MHBIX 0611e06pazoBaTebHbIX YUYpEKICHUSAX,
M3YUCHHA CMEKHBIX AUCUMIUIMH, IPUMEHEHHS B MOBCEAHEBHOM IKU3HM;



* co3naHue (QyHIaMeHTa 11 MaTeMaTHUYecKOro pazeuTus, hopMHUpOBaHMS MeXaHH3MOB
MBILUIICHHA, XapaKTEPHBIX /I MaTeMaTHUYECKOH AesTeIbHOCTHU,

[TpakTnyeckas 3HAYUMOCTh LIKOJILHOTO Kypea MATEMATHKH 5-9 KIaccoR COCTOMT B TOM,
ATO TPEAMETOM €€ HM3YHEHHs SBIAIOTCS TNPOCTPAHCTBEHHBIC (GOPMBI M KONHYECTBEHHBIC
OTHOLICHHA peankHOro Mupa. B coBpeMEHHOM MHpe MaTeMaTHuecKas OAroTOBKa HeoBXoaMMa
KaXJOMY HENOBEKY, Tak Kak MaTeMaTMKa MNPUCYTCTBYET BO BCeX cdepax HenoBeyecKoii
JeATeTBHOCTH.

MaTemMaTHKa ABNAETCS OAHMM M3 ONOPHBIX LUIKOMBHBIX npeameroB. Matematuueckue
3HAHHA M YMEHHsA HEOOXOAMMEI JUIA M3y4yeHHs anreGpbl u reOMETPHH B CTapLIMX Kjaccax, a
TAIOKE [ U3Y4E€HUS] CMEKHBIX JUCIIHTLIHH.

OnHO# M3 OCHOBHBIX Wesell M3yueHHS MATEMaTHKH SBJISCTCS Pa3BUTHE MBILIIEHUS,
npexzie Bcero GopMUpoBaHus abCTPAKTHOTO MbILULIEHHMS.

B npouecce usyuenns maremaruku Takke GopMHPYIOTCS M Takue KauecTea MBILLIEHUS,
KaK CH/ia  THOKOCTh, KOHCTPYKTHBHOCTB H KPUTHYHOCT.

B npouecce u3yuenns maTeMaTHKH yueHHKH 5-9 KIAaccoB yuaTcss M3AaraTh CBOM MbICIH
ACHO M MCHEPMNBIBAIOLIE, MPHOOPETAlOT HABBIKM YETKOrO M IPaMOTHOTO  BBHINOJHEHMS
MaTEeMaTHYECKUX 3aMUCEH, NpPU 3TOM MCIMOJIb30BAHUE MATEMATHMUYECKOrO A3bIKAa MO3BOJISIET
PasBHBATE Y YYalLHXCA FPAMOTHYIO YCTHYIO M IIHCBMEHHYIO Peub.

3HAKOMCTBO € MCTOpHEH pa3BMTHS MaTeMaTHKM Kak Haykih (GOPMUDYET y yualuxcs
TNPEACTaB/ICHHA O MaTEMaTHKE KaK YacTy 0blieyenoBeuecKoi KyabTyphl.

3HaYHTENEHOE BHUMAHHE B M3JIOXKEHHH TEOPETHUECKOTO MaTepuaa Kypea yeseTcs ero
MOTHBALIMH, PACKPBLITHIO CYTH OCHOBHBIX MOHATHH, uieH, MeTomoB. OGyuecHHe MOCTPOEHO Ha
Gase Teopuu pasBuBAIONEr0 OOYYEHHS, YTO JOCTHTAeTCs OCOBEHHOCTAMM  M3JI0WKEHHUS
TEOPETHYECKOr0 MaTepHalla M YINpPaXKHEHHSMHU Ha CpaBHEHHE, aHaJIW3, BbIJENICHHE TAaBHOTrO,
YCTaHOBJIEHHE  CBs3e#, Knaccuukaumioo, o0obmeHre W cucteMarzaumioo.  Ocobo
AKUCHTHPYETCS CO/IEPIKATENBHOE PACKPBITHE MaTeMaTHYECKHUX TTOHATHIA, TOJIKOBAHHE CYIIHOCTH
MaTEMaTHYECKHX METOJOB M 00JacTM MX TNPHMEHEHHs, [AEMOHCTpaLMs BO3MOXKHOCTEH
NPUMEHEHUS TEOPETUYECKUX 3HAHWH [JIs pellleHts 3a7ay NPUKIAZAHOrO XapakTepa, Harnpumep,
PCLICHHE TEKCTOBBIX 3aJa4, MOCHEMXHBIE M IIPOLCHTHBIC pacHE€Tbl, YMECHHE I10JIb30BAThLCS
KOJIMYECTBEHHOH MH(pOpMalMeH, MpeiCcTaBIeHHOH B pa3iM4HbIX (OpMax, YMEHME «HYUTATHY
rpaduki. Oco3HaHue O6UIEro, CyIIECTBEHHOro ABJSETCS OCHOBHON 06a30if ns pelueHus
ynpaXHeHHi. BaxkHO NMpHBOAMTL NeTalbHBIE MOSCHEHHS K PELICHHIO THMOBBIX YNPAXKHEHHH.
OTHUM pacKpEIBAETCH CYTh METO/a, MOAX0/a, PearaeTcs ajropuT™ MM 3BPUCTHYECKas cXeMa
peleHus yrpa)KHeHU I Onpe/iesIeHHOTO THIIA.

C TOYKM 3peHUs BOCNWTAHMA TBOPYECKOM JHMYHOCTH, OCOGEHHO BaXHO, 4TOOBI B
CTPYKTYPY MBILUIEHUS YYallMXCsl, KPOME alrOPUTMHYECKMX YMEHWH M HaBBIKOB, KOTOpbIE
cOopMyIHMpPOBaHBl B CTAHAAPTHBIX TMpaBUiIaX, (DOPMYNAX W airopuT™Max AeHCTRHH, BOLIIM
9BPUCTHYECKME MPUEMBI KaK 0OLIEro, Tak U KOHKPETHOTO XapakTepa. JTH NPHEMBI, B YaCTHOCTH,
(popMHpyIOTCS TIPH MOMCKE pellleHMs 3a1ad BHEICIIMX YPOBHEH cioHocTH. Jlns agantauuu B
COBPEMEHHOM MH(pOPMaLMOHHOM 00LiecTBe BaXKHBIM (HAKTOPOM SABJSETCS (POPMHUPOBAHHE
MaTeMaTHYECKOro CTHIIA MBILIIEHHS, BKIOYatollee B ceds HHAYKLHMIO U AeAyKUHIO, 00001eHne
M KOHKPETH3alMIO, aHAIHM3 M CHHTE3, Kilaccu(UKaLMIO U cUcTeMaTH3aUMIo, abeTparupoBaHUe U
aHaJIOTHIO.

O6y4eHne maTeMaTHKM 1a€T BO3MOXHOCTh LIKOJBHHUKAM HAyUMTLCS MIaHUPOBATh CBOIO
AEATENLHOCTb, KPUTHYECKM OLEHHMBAThH CBOIO JEATENBLHOCTb, [PUHUMATh CAMOCTOSATE/bHbIE
pelueHHs, OTCTauBaTh CBOM B3rJIAbI U yOexk eHHs.

3HAaKOMCTBO C HCTOpHE# pa3BUTHs MaTeMaTHKH Kak HayKM (OpPMHUpYeT y ydaluxcs
NPEJCTABJICHUS] O MaTEMaTHKE KaK 4acTH 0OIeUeIOBEYECKOH KYIbTYpHI.

3HauMTEIEHOE BHUMAHHE B M3JI0KEHUH TEOPETHYECKOT0 MaTepualia Kypca yIe/lseTcs ero
MOTHBALIMH, PACKPBITHIO CYTH OCHOBHBIX MOHATHH, uaei, metoaos. OOyueHue nocTpoeHo Ha
fasze TeopuM pa3BUBAIOLErO OOY4YEHHs, YTO JOCTUraeTcss OCOOEHHOCTAMH M3JIONKEHHUS



TEOPETHYECKOTO MaTepHaia M YNpaKHEHHAMH Ha CpaBHEHMe, aHallu3, BEIIENIEHHE IVIABHOTO,
yCTAHOBIGHME  cBased, kiaccudukaumio, o6obmenne u  cuctematnsawmo.  Ocobo
AKIEHTUPYETCS COAEPIKATEIBHOE PACKPBLITHE MATEMATHYECKHX MOHATHI, TOKOBAHHE cyumocnj
MareMaTHMYeCKMX METOJ0B M 0061acT uX TNpPUMEHEHHs, OEMOHCTpalus BO3MOXKHOCTCH
NpUMEHEHUs TCOPETHYECKHUX 3HAHMI JUIS pelleHHns 3a/1a4 MPUKIIAJHOTO XapakTepa, HanmpuMep,
pelleHHe TEKCTOBBIX 3afay, NCHEXHBIE M TPOLEHTHBIC pacyeThl, YMEHHE MOJIb30BATHCS
KOJIMYECTBEHHO MHpopMaLue, NpeACTaBIeHHOH B pasM4yHBIX (OopMax, yMEHHME «YHTaTh»
rpapuku. Oco3HaHue OOIIEro, CYLIECTBEHHOTO HABJACTCA OCHOBHOH Oazoit nand pellleH}iH
ynpaxHeHuil. BaxHO NpuBOAUTL JeTajlbHble MOACHEHMSA K PELUEHMIO THIOBLIX YIPAXKHEHWUH.
DTUM pacKpbiBaeTCs CYTh METO/1a, MOAX0/1a, NpeJlaraeTcs aIropuT™ WM DBPUCTHUECKAs CXeMa
pelueHus YNpaKHeHUH onpe/le/IeHHOTO THIIA.

O6man xapakTepHCTHKA Kypea MaTeMaTHKH B 5-9 knaccax

CopeprkaHue MaremaTuueckoro obOpaszoBaHus B 5-9 Kjiaccax MpeAcTaBleHO B BUJE
CEAYIOUIMX COJepXaTeNbHBIX pa3fenoB: «Apugimemuxa», «Yucnoevie u 0Gykgenmble
evipadcenun. Ypaeuenua», «l'eomempuyeckue pueypol.  Himepenue zeomempuueckux
senuuuny, «Iremenmul cmamucmuxu, eepoamuocmu. Kombunamopusie 3aoavuy,
«Mamemamuxka ¢ ucmopuueckom pazeumuur.»,rAnzeopa», «Hucnoevie muodiceCmear,
«Dynkyuu», «Inemenmsr NPUKIAOHON Mamemamukuy», «Anzebpa 6 ucmopuueckom
pazeumuuy

Conep:kanue pasaena «Apumemuxa» cnyxut 6a3od Ans gajbHeHLEro usyyeHus
YYaUMMHUCA MATEMATHKH M CMEXHBIX AMCLMIUIHH, CIIOCOOCTBYET Pa3BUTHUIO BBIYHCIMTENLHOM
KYJAbTYPbl M JIOTMMECKOTrO MBIILIEHHSA, GOPMHPOBAHMIO YMEHHS I0JIb30BATHCA AIrOPUTMaMH, a
TAKXKE IPUOOPETEHMIO MNPAKTHYECKUX HABBIKOB, HEOOXOAMMEIX B TOBCEJHEBHON IKM3HM.
PasBurue NOHATHSA O YMClie CBA3aHO C M3Yy4YeHHEM PAlMOHAJBHEIX YMCEN: HaTypaJbHBIX YMces,
OOBbIKHOBEHHBIX M JECATUYHBIX ApoOei, MONOKUTENBHEIX U OTPULIATENBHBIX YHCE.

Conepxanue pasnena «Hucnosvie u dyxeennsie svipancenun. Ypasuenun» GopMupyer
3HaHWA O Maremarhyeckom sa3bike. CylllecTBEHHash POJib MPU 3TOM OTBOJAMTCH OBIAAEHHIO
dopmaiibHbIM - anmapatoM OYKBEHHOro HcuMcneHusi. M3syuennme wmatepuana criocoOcTRyeT
GopMHMpOBaHMIO y ydalMXCS MAaTeMaTHYECKOTO amnnapara pelleHHs 3a1ad ¢ [OMOIIBIO
YpaBHEHMH.

Conepxanue pasuena «leomempuueckue Quzyps. Himepenus zeomempuseckux
éenuyutt> GOPMHUPYET y y4alUMXCA TMOHATHSA TEOMETPUUYECKMX (HUIyp Ha IUIOCKOCTH M B
NPOCTPaHCTBE,  3aKIA/bIBAET OCHOBBI (POPMUPOBAHMS TeOMETPHUECKOH «peu», pasBHBAET
POCTPAaHCTBEHHOE BOOOPaXKEHHE W JIOTHYECKOE MBILLIEHHE.

Conepixanue pasnena «nemenmst cmamucmuku, 6eposmuocmu, Komounamopuote
3a0ayuy - 00A3aTENbHBIA KOMIIOHEHT WKOIEHOIO 06Pa30BaHMs, YCHIMBAIOIIMI €0 IPUKJIAAHOE
M TNpaKTH4YeCKOe 3HaueHHe. DTOT MaTepHal HeOOXOAMM, Tpexk/e Beero, Ans GopMUPOBaHUS Y
ydamuxes  QYHKUMOHANbHON — rPaMOTHOCTH, YMEHMS  BOCHPHHHMATh W KPUTHYECKH
AHaNM3MPOBaTh  MHYOPMALMIO, MpPEACTABICHHYIO B  PasiMuHBIX  (DOPMAX, MOHHUMATH
BEPOATHOCTHBIH  XapaKTep MHOTMX peajbHbIX 3aBMCHMOCTEN, MPOM3BOAMTL MpOCTEiLuMe
BEPOATHOCTHEIC  pacu€Thl. Msyuenue ocHOB KOMOMHATOPUKM MO3BOJMT  yuamemycs
OCYIUECTBIATE pacCMOTPEHME CllyyaeB, MepebOp BapMaHTOB, B TOM 4YHMCJIE B TPOCTEHLIMX
NPUKIaAHbIX 3a/1auax.

Paspen  «Mamemamurka ¢ ucmopuueckom  pazeumuuy» npeAHa3HaueH s
(hopMUpOBaHMs MpejcTaBNEHNH O MATEMATHKE KaK YacTH Ye/0BeYecKoii KyNbTYphl, A1 001ero
Pa3BUTHA LIKO/ILHUKOB, U1 CO3/IaHUA Ky/IBTYPHO-UCTOPUUECKOM cpeanl obyuenus. Ha Hero ne
BBIICIACTCA CHELMaNbHBIX YPOKOB, YCBOGHHE €ro He KOHTPOJMPYETCS, HO COAEPIKAHHE ITOTO
Pasiiena OpraHuiHO MPHUCYTCTBYET B yueOHOM Mpoliecce Kak CBOEro poja ryMaHHTapHHIi o
MPH paccMOTPCHHH NPOOIEMaTUKX OCHOBHOTO COJEPHKAHMA MATEMATHYECKOTO oOpa3zoBanus.



Conmepxanue paznena «Anzebpa»  criocoberByer dopmupoBanmio y  yuammxcs
MaTEMaTH4€CKOTO amnmapara [Uis pelieHHUs 3a/ay U3 Pa3HBIX pa3sfesloB MaTEMAaTHKH, CMEKHBIX
MPEIMETOB, OKpYXKaIOLeH pealbHOCTH. S3bIK anreGpsi NOTYEPKUBACT 3HAYCHHE MAaTEMaTHKU
Kak A3BIKA U TIOCTPOCHHS MATEeMaTHYECKUX MOJIENEH NPOLECCOR M SBIEHHI] peansHOro Mupa.
B 3ajmaun wmsyuenms anrebpel BxomsT Takoke PasBUTHE AJNTOPUTMMYECKOTO MbILIJICHMUS.
HEOOXOIMMOTO, B UACTHOCTH, IS OCBOEGHHS Kypca WHGOPMATHKH, OBNaZCHME HABLIKAMM
ACAYKTUBHEIX paccyxennil. IlpeobGpaszoBanue cuMBOIBHBIX (opm BHOCHT crnelmduuecknii
BKJIaJl B Pa3BHTHE BOOOPAXKEHMS YYallUXCcs, MX CIOCOBHOCTEH K MaTeMaTHYECKOMY TBOPHECTBY.
B ocnosHolt mkone matepuan TPYNMUPYEFCs BOKPYT PALMOHANLHBIX BBIPXKEHHH, a BOMPOCHI,
CBA3AHHBIC C MPPAUMOHANIBHBIMH BBIPAXKEHUAMH, C TPUTOHOMETPHYECKUMU  DYHKUMAMH U
NpeoOpasoBaHUAMH, BXOAAT B COCPIKAHHE Kypca MaTeMaTHKH Ha cTaplueit CTyneHu obydeHus B
LIKOJIE.

Paspen» Qucnosvie muoscecmean wauenen wa maremarnueckoe pasBUTHE yuammxcs,
(hopMHPOBAHHE y HUX TOYHO, CHKATO M ACHO M3NATATH MBIC/IU B YCTHO M M NMUCbMEHHO peun.

Copnepsxanue pasnena «@ynkyuuy» HaueneHo Ha MOTy4eHHe WKOJIbHHUKAMHM KOHKPETHBIX
3HAHUH O DYHKUMM KaK BaKHeMIIeH MaTeMaTHyecKol MOeNy Ui ONHCaHus u UCCIIeI0BaHUS
paszHoobpasHeix npoueccos. Mayyenue storo Matepuana crocobCTBYET pa3BUTHIO Y yualuxcs
YMEHH  MCTONB30BATh  PAas/IMYHBIC  A3BIKM MATEMaTHKH (CJOBECHBIH, CHMBOJMYECKHIl,
rpaduueckuii), BHOCHT BKJIajl B (hOpMUpOBaHHe TNpPE/ICTABJICHUH O POIM MATEMATHKH B Pa3BUTHH
LMBU/IH3ALMH U KYTBTYPHI.

Conepxanue pasfiena «DreMeHmsl RPUKIAOHOil  Mamemamukuy pacKpbIBalOT
NMPUKIIAHOC W NPAKTHYECKOE 3HAYCHMA MATEeMaTHKM B COBPEMEHHOM Mupe. Marepuan
Croco6CTByeT (hOPMHUPOBAHHIO YMEHHUS NPEACTABIATD U aHaAJIM3UPOBATE UH(POPMALIHIO.

Pasnen «Anzedpa ¢ ucmopuvecxkom paseumuuy» npegnaznavaercs ans ¢popmupoBanus
MPE/CTABICHUH O MaTeMaTHKe Kak YacTH 4YeNOBEYECKOWKY/ILTYPHI, s 0GLIEro pasBUTHS
IIKOJIEHHKOB, CO3/IaHHs KYJIbTYPHO- HCTOPHYECKO# Cpefibl 06yueHHs.

Lenb comepranus pasnena «l'eomempus» — pasBUTh y yHaLLUXCs MPOCTPAHCTBEHHOE
BOOOPA)XX€HHE M JIOTHYECKOE MBIILICHUE MNYTEM CHCTEMATHYECKOTO M3y4yeHHs CBOMCTB
FEOMETPUYECKUX (UIYp Ha MJIOCKOCTH M B MPOCTPAHCTBE M NPHUMEHEHHS 3THX CBOHCTB npu
PCLICHUH 3a/a9 BBIMUC/IHUTE/IBHOIO M KOHCTPYKTHBHOIO Xapakrepa. CyLIeCTBEHHAs pojib MpH
O9TOM OTBOJAMTCA pPa3BMTHKO TeOMeTpU4ecKkoi MWHTYMUMH. CodYeTaHWEe HArJsgHOCTH CO
CTPOrOCTBIO  SIBJIAETCA  HEOTHEMJIEMOHM 4YacThlO IeOMETPMYECKMX 3HaHWil. Martepuan,
OTHOCsiLM#CS K Onokam «KoopauHats» u «BekTopsl», B 3HAYHTENBHOMN CTENEHH HEceT B cebe
MEXNPEAMETHEIC 3HAHHA, KOTOPbIe HAXOAAT NMPUMEHEHUE KaK B Pa3jIMYHBIX MaTeMaTHYeCKHX
AMCUMILUIMHAX, TAK H B CMEMKHBIX NpeaMeTax.

Conepxanue Kypca reoMeTpuu B 7-9 Kjaccax MNpEACTAaBIEHO B BHAE CICAYIOLIMX
COlepKATE/IbHBIX pasnenoB: «leomempuueckue uzypor», «Hzmepenue zeomempuueckux
senuduny, «Koopounamer», «Bexmopsi», «'eomempun ¢ ucmopuueckom pazgumuuy,

Conepixanue pasnena «l'eomempuueckue ghuzypol» cayxut 6a30il s ganbHeifiero
M3y4EHHs yqalllUMHUCs reoMeTpuu. Msyuenne maTtepuana crnocoGeTByeT GOPMHPOBAHUIO Y yda-
LUXCS 3HAHWUM O reoMeTpUdeckod ¢urype Kak BaxkKHellueHd MareMaTH4ecKOW MOJeNH s
OMNHCaHHA peanbHOro Mupa. ['aBHas uenb JaHHOro pa3sjiena — pa3BUTh Y ydauluxcs BooOpaxe-
HHE M JIOTHYECKOE MBILUICHUE MYyTEM CHCTEMATHYECKOIO0 M3YHEHHs CBOWCTB reOMETPHUUECKHX
¢uryp v npuMeHeHuUs 3THX CBOHCTB NPH peLIeHHH 3a/1a4 BEIYHCIIUTEILHOTO H KOHCTPYKTHBHOTO
xapakrepa. CylllecTBEHHas pOJib [IPH 3TOM OTBOAWTCS Pa3BUTHIO FEOMETPHUUECKOM MHTYULLIH.
Coueranue HariAgHOCTH ¢ (HOPMANBHO-JIOTMYECKMM TOJXOAOM SBJIAETCS HEOThEMIEMOM
4acCThIO FEOMETPUYECKHX 3HAHU.

Conepxxkanue pasjena «Hiamepenue zeoMempuyeckux 6eauUdHHY PpACUIMpSET U
yrayonseT npeicTaBieHHs ydaluuxcs o0 M3MepeHusX JUIMH, YraoB M Tuomaneit ¢uryp.
crocobcTByeT (OPMHPOBAHMIO IPAKTHYECKUX HABLIKOB, HEOOXOJMMBIX Kak TMPH pelIeHHH
reOMETPUYECKHX 3a/1a4, TaK U B TIOBCEIHEBHOM JXU3HU.

Conepxxanue pasnenos «Koopounamer», «Bexmoposr» pacuupsier W yrayonser



MpeiCTaBEHHA  ydyalluxXcsi O METOJle  KOOPIMHAT, Pa3BMBACT YMEHWE  MPUMCHATD
anreGpandeckMil annapar NpH DEUIEHMHM FEOMETPMYECKMX 3ajau, a TakKe 3a1ay CMEeXHBIX
JIUCLIUITIIMH.

Paspnen «leomempus € UCHIOPUHECKOM  pA3GUMUNY, COJCPNAHME  KOTOPOTO
(parMeHTapHO BHEAPEHO B M3JIOKEHHE HOBOTO MaTepuana Kak CBEACHWs 00 aBTopax
u3ydyaembix (HaKTOB M TEOPEM, MCTOPHM MX OTKDBITHS, MpejHasHadeH s (GopMUPOBaHHMS
NpeNCTABICHAH O IeOMETPMM KaK YacTH YeJOBEYECKOH KyNbTYphl, As oOLiero pasBuTHs
LIKOJIBHUKOB, /U1 CO3/IaHus KyJIbTYPHO-MCTOPHYECKOI cpesibl 0OyueHHUs.

*

MecTo Kypca MaTeMATHKH B Y4eOHOM NJiaHe

BasucHeli yuebHbIM (0Opa3oBaTenbHBIN) MNaH Ha M3ydeHWE MaTeMaTHKM BS5-9 Kiaccax
OCHOBHOH WIKOJIBI OTBOJUT 5 yueGHBIX 4YacOB B HElENI0 B TEHEHHME KaXIOTo roja odyueHus,
Bcero 175 yacos. (5-9 knaccel — 5 yacoB B Heelnto, Bcero 875 wacor). YuebHoe BpeMs MOKET
ObITH YBEJIMUEHO [0 6 YacoB B HEENIO 32 CYET BapUaTUBHOM yacTH bazucHoro nuaxa.

IlnanupyeMble pe3y./ibTaThl OCBOEHHUS y4eOHOoro npeamera

M3yueHue MaTeMaTHKU B OCHOBHOM LUKOJIE JaeT BO3MOXHOCTh OOydYarolUMes I0CTHYb
CJIEIYIOLIMX Pe3y/IbTATOB Pa3BUTHSL:

B JIMYHOCTHOM HANpPABJIEHHHM:

1) yMeHue ACHO, TOYHO, rPaMOTHO M3/1araTh CBOM MBIC/IH B YCTHOM M MHCBMEHHOM peu,
MOHMMATh CMBICJI TIOCTABAEHHOM 3aa4M, BEICTPAUBATL apI'yMEHTALMIO, IPUBOAUTE TIPUMEPL] U
KOHTPIPUMEpBI;

2) KPUTHYHOCT ~ MBILUICHMA, YMEHHME pAcro3HABATh JIOTUYECKM HEKOPPEKTHBIE
BBICKA3bIBAHHS, OTIIMYATh FMIIOTE3Y OT (akra;

3) npesicTaBNeHHEe O MaTeMaTHYECKOi HayKe Kak cepe YeloBeYecKol JesTeIbHOCTH, 06
9Tanax €¢ pasBUTHs, O €€ 3HAaYMMOCTH 1A Pa3BUTHA LIMBUIU3ALMH;

4) KpeaTUBHOCTh MBILLIEHHUSA, MHULMATUBA, HAaXOJYMBOCTb, AKTHUBHOCTH MPH pEIIEHHU
MaTeMaTH4YeCKHX 3a/1a4;

5) yMeHHME KOHTPOJMpOBaTh TMpOIECC W  pe3yibTaT ydeOHOM  MaTeMaTHYecKoi
JEATEIbHOCTH;

6) cnocoOHOCTE K 3MOLMOHAIBHOMY BOCMPHSATMIO MATEMATMUECKMX OOBEKTOB, 3aiau,
peLIeHHH, paccyKACHHH;

7) BOCTIMTaHME POCCHHCKOM IPakJAaHCKOH MAEHTHYHOCTH: NaTpyuoTH3Ma, YBa)KCHUA K
OteyecTBY, OCO3HAHMS BKaAa OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOH HAYKH;

8) OTBETCTBEHHOE OTHOLUEHHME K YYEHHIO, FOTOBHOCTb M CIOCOBHOCTH obyyaromuxcs K
CaMOpPa3BUTUIO M CaMO0OpPa30BaHMIO HAa OCHOBE MOTHBALMK K 06YUEHHIO U I03HAHHIO,

9) ocosnaHHBIf BBIOOp M MOCTpOEHHE JanbHeifmei UHIUBHUyaJIbHOM TPacKTOpPHU
obpazoBaHus Ha 6aze OpPHEHTHPOBKM B Mupe Tpodecchii U npogeccHoHaTbHEIX NpPeANoUTeHHH ¢
YY4ETOM YCTOHYMBLIX TI03HABATENILHBIX MHTEPECOB, 4 TAKXKE HA OCHOBE bopmupoBanus
YBaXHTEC/ILHOTO OTHOLUCHHSA K TPYIy, Pa3BUTHE OMBITA Y4aCTHS B COLMAIbHO 3HAYUMOM TPY/IC;

10) ymeHHe KOHTPONMpOBAaTh MpPOLECC W pe3ynbTaT Y4eOHOM M MaTeMaTHYecKOil
AeATeNbHOCTH;

11) KPUTMYHOCTB MBILUICHHS, MHHIMATUBA, HAXOAYMBOCTb, aKTMBHOCTb NpH pelleHHH
reOMETPUYECKUX 3a/1a4;

B MeTalnpeamMeTHOM HanpapJ/IEHHH:

1) nepBoHayaibHble NpeCTaBIEHHS 06 MAEAX M O METOJaX MATeMaTHKM Kak o6
YHUBEPCATLHOM s3bIKE HAYKH M TEXHHMKH, O CPEACTBE MOACTMPOBAHHS ABJEHUI U POLECCOR;



2) yMEHWE BHIETH MAaTeMaTHYECKYyl0 3afady B KOHTEKCTe NpobieMHoi CUTYyallUH B
ApYrUX JMCLHIUIMHAX, B OKPYXKAIOLIEH JKH3HK;

3) yMEHHE HaXOAWTh B Pas/IMAHBIX  MCTOYHHKAX HH(OpMaLMIO, HEOBXOAMMYIO s
PCLICHU MaTEMAaTHYECKHX NpoOIeM, W MNped-CTaBISTh €€ B MOHSTHOMN dopme; npunumars
PEUICHUE B YCJIOBUAX HENOJIHON U M3OBITOYHOM, TOUHOMH M BEPOATHOCTHOH MHDOpMaLMu;

4) yMCHHE TOHMMATh M MCTONB30OBATH MATeMaTHUECKHE CPEACTBA HarAAHOCTH
(rpaguky, auarpammel, TabGIMLBL, CXeMBl W Ap.) AN MIUTIOCTPALMK, WHTEprpeTaluH,
apryMeHTaluHu;

5) yMeHHE BBIABHraTb TMIIOTE3BI* NpH  pElIeHHH Y4eOHBIX 33784 W MOHWMATH
HE0OX0IMMOCTB HX MPOBEPKH;

6) yMCHHE MPUMEHATH MHIYKTHBHBIE M JIeAYKTHBHEIE CIIOCOOBI paccyxeHuii, BHIETH
pa3IMyHbIe CTPATErHH PEIIeHUs 3a1a4;

7) MOHMMaHKE CYIHOCTH ANrOPHUTMMYECKHX MpeANHCaHuil YMEHHE JIeHCTBOBAThL B
COOTBETCTBHH C MPEUIOKEHHBIM aJIF0PUTMOM;

8) YMEHHE CaMOCTOSTEILHO CTaBUTH LIEJIH, BLIOMpaTE M CO37aBaTh AJIrOPUTMBI IS
peLICHHUST y4eOHBIX MaTEMaTHYECKUX NpobieM:;

9) yMeHHe MIaHMPOBATH W OCYLIECTBIATH JESTEILHOCTS, HalpaBJ€HHYIO Ha pelueHUe
3a/1a4 MCCIEI0BATENBCKOTO XapaKkrepa;

10) ymeHue caMOCTOSATENBHO ONpENENATh LENM CBOErO 00y4eHUs, CTaBUTh U
(opmynupoBate 1 cebs HOBbie 3aauM B yuEGe, pasBMBaTh MOTHBEI U MHTEpEChl CBOeH
MO3HABATE/ILHOH IEATEILHOCTH;

11) ymMeHHe COOTHOCHTh CBOM JEHCTBHS C MIaHUPYEMbIMH pe3yiabTaTaMH, OCYLIECTBIATh
KOHTPOJIb CBOEH NEATCNLHOCTH B Mpollecce JOCTHXKEHHs pe3ynbTaTa, ONpeiessiTh crocobbl
ACHCTBUI B paMKaXx MPEJUIOKEHHBIX YCIOBHIi U TpeGOBaHUH, KOPPEKTHPOBATD CBOM AEHCTBUS B
COOTBETCTBHH ¢ H3MEHSIOIIEHCS CUTYaIUei;

12) ymeHue onpenensTh NMOHATHA, co3aaBaTh 0OOGIIEHMS, YCTAHABIMBATH AHANOTHY,
KJIaCCH(PHUUMPOBATH, CAMOCTOATENBHO BLIGHPATE OCHOBAHUS M KPHUTEPUH [JIst K1accupUKaLuK;

13) ycranaBiuBaTh NPHYMHHO-CIIEACTBEHHBIE CBA3H, MNPOBOAMTH IOKA3aTelbHOE
paccyxieHne, yMo3akimoyeHue (MHIYKTUBHOE, ISAYKTHBHOE U 110 aHAJIOTHH) U JeNaTh BLIBOIHI:

14) ymeHue MIUIOCTPUPOBATh M3Y4YCHHBIE MOHSTHS M CBOMCTBAa (UTYp, ONPOBEPraTh
HEBEPHBIE YTBEPHKCHUS;

15) KoMmeTeHTHOCTE B 06NMAacTH MCHO/IB30BaHUs MH(POPMALMOHHO-KOMMYHHKALMOHHBIX
TEXHOJIOTHIA;

16) mepBoHavanbHBIC MpeAcTaBleHHs 00 MAGAX M O METOJaX reOMETpUM Kak o6
YHHUBEPCAJIbHOM S3BIKE HAYKH H TEXHHMKH, O CPEJICTBE MOAEIMPOBAHHUS SBJICHHIH U TIPOLIECCOB;

17) ymeHue BMAETH IeOMETPUYECKYIO 3aja4y B KOHTEKCTE MpoOJEMHOH cuTyauuu B
APYrUX JIMCUMIUIMHAX, B OKPYKAIOUIEH HKU3HHU;

18) ymeHHe HaXOIWTh B PA3IMYHBIX HCTOYHMKAX HH(OPMALMIO, HEOOGXOAMMYIO Ans
pelieHuss MaTeMaTHYeCKUX Npolnem, M NpeAcTaBnsATE e€ B MOHATHON Qopme, NMpUHMMATEH
pelieHue B YCJIOBUSIX HETIOJTHOM MM M30BITOYHOM, TOYHOM WIIM BEPOATHOCTHOM HH(OpMaLIHHK;

19) yMmeHHe NOHHMMAaTb M MCIOJb30BaTh MaTeMaTHYECKHE CPEACTBA HATJISAHOCTH
(uepTesku, TabnMLpBl, CXEMBI U Ap.) A/ WUTIOCTPALMH, UHTEPIPETALIMH, aPTYMEHTALIMH;

20) yMeHHe BBLIABMIaTh FMIOTE3b! P PELICHHH 3aJ1a491 W TI0 HUMATh HEODXOAUMOCTh MX
IIPOBEPKH;

B NpeJMeTHOM HANpPABJIeHHHU:

1) oBnagenue 6a30BbIM MOHATUHHBLIM aNnapaTtoM MO OCHOBHBIM pa3jieaM COAEpXKaHUs;
npeacTaBieHHe 00 OCHOBHBIX HW3y4aeMBIX [IOHATUSAX (YMC]O, reoMmeTpuyeckas ¢urypa,
ypaBHeHHUE, QYHKLIHMS, BEPOSTHOCTb) KaK BayKHEHIUMX MAaTEMaTHUYECKUX MOIEIIAX, MO3BOJISIOMMX
OIMKCHIBAThH U U3Y4aTh peasibHble NPOLECChl W SIBIEHUS;

2) ymeHue paboTaTh € MaTeMaTHYECKMM TEKCTOM (aHAJM3MpPOBATh, M3BNEKATH
HeoOXOMMYI0 HHGOPMALIMIO), TOYHO M TPAMOTHO BBIpaXaTh CBOM MBICIM B YCTHOW U



MUCbMEHHOW pedYd ¢ TNpPUMEHEHHEM MaTeMaTHYeCKOH TepMHHOJIOTMM U CHMBOJIMKH,
UCIIOJIB30BATh PA3/Mulble A3bIKH MATEMAaTHKM, MNPOBOAMTL KilaccH(pUKaLMM, IOrHyeckue
000CHOBaHMS, JI0KA3aTeNbCTBA MATEMATHYECKUX YTBEPIKICHHH;

3) pasBUTHE TNPEACTABICHWH O YHMC/IE M YHMCJIOBBIX CHUCTEMax OT HATYpallbHBIX [0
NEeHCTBUTENbHBIX 4YMCENl; OBJaJieHHe HaBLIKAMM YCTHBIX, MHMCbMEHHBIX, MHCTPYMEHTAJIbHBIX
BBIYMCIICHUHA;

4) oBnajeHHe CUMBOJILHBIM S3bIKOM anredpel, IPUEMaMH BBINOJHEHUS TOX/AECTBEHHBIX
npeoOpazoBaiuii  PaLMOHANBHEIX BBIPKEHHH, pELICHMA YPaBHEHMH, CHCTEM YpaBHEHHI,
HEPABEHCTB M CUCTEM HEPaBEHCTB; YMEHHE MCNONb30BAaTh MIECK KOOPAMHAT Ha IUIOCKOCTH AN
MHTEPNIPETaUMH YPABHEHHMH, HEpAaBEHCTB, CHUCTEM; YMEHHE MPHMEHATh anrebpaHyeckue
npeobpaszoBaHMs, amnnapaT YpaBHEHMI M HEpaBEeHCTB [ pelIeHMs 3alad M3 pa3iuyHbIX
pa3aenoB Kypea;

5) oBnajeHue CHUCTeMO# (YHKIMOHANBHBIX TMOHATHH, (YHKUHMOHAJIBHBIM S3HIKOM M
CHMMBOJIMKOM; YMEHHME HCNO/b30BaTh (YHKUMOHANIBHO-rpadgUyecKie NpeacTaBieHus s
ONMCaHMA M aHalu3a peajbHbIX 3aBUCHMOCTEH;

6) oBnajieHHE OCHOBHBIMM croco0aMM NpPEJACTABICHHUS M aHajlu3a CTATUCTHUECKUX
JaHHBIX; HAJIM4YME NPEACTaBIEHUN O CTATUCTHYECKMX 3aKOHOMEPHOCTSAX B peaJbHOM MHUpE H O
pazMUYHEIX crocobax UX H3yueHHs, O BEPOSTHOCTHBIX MOAE/IAX;

7) oBlaJeHWE TEOMETPUYECKUM S$3bIKOM, YMEHME MCIOJIB30BaTh €ro Jjsd ONMCaHus
NPEJIMETOB  OKPYMKAKOWIEro  MHWpa, pa3sBUTHE INPOCTPAHCTBEHHBIX  IPEACTaBIEHUH U
1300pasHUTENbHbBIX YMEHUH, NPHOOPETEHNE HABBIKOB FreOMETPHUYECKHX MOCTPOEHMIA;

8) ycBOoeHHMe cMCTEMaTHMUYECKMX 3HAHMH 0 MIocKUX QUrypax M MX CBOHCTBAX, a TAKXKe Ha
HarJi/lHOM YpPOBHE — O TMpPOCTEAIIMX [POCTPAHCTBEHHBIX TeNlaX, YMEHHE [PUMEHATE
CUCTEMATHYECKHUE 3HAHMS O HMX [U11 PELIEHUs FEOMETPHUECKHX W NPAKTHYECKHX 3a/aY;

9) yMeHHe M3MEepAThb JUIMHBI OTPE3KOB, BEIHMYMHBl YIJIOB, MCIOJB30BaTh (GOPMYJIBl LA
HAaX0XK/ACHUs NEPUMETPOB, IJIOAACH B 00BEMOB reOMETPHUECKHX QHIYD;

10) yMenue npuMeHsTb H3yueHHbIE MOHATHUS, PE3y/IbTaThl, METOBI [JIs PelleHUs! 3a1ay
MPaKTHYECKOrO XapakTepa M 3aJad M3 CMEXHBIX JUCLUMIUIMH C HCIONBb30BAHHEM [IpH
HEOOXO/IMMOCTH CTIPABOYHBIX MATEPHAIIOR, KAIBKYIATOPA, KOMIIBIOTEpA;

11) oco3nanue 3HaYeHUs TEOMETPHH AJIs IOBCEHEBHOM KU3HH YesIOBeKa;

12) npepactapnenye o reoMeTpuH Kak cdepe MaTeMaTHUecKoil AesitenbHOCTH, 06 3Tanax
€€ pa3BuTHA, 0 €€ 3HAYUMOCTH I/151 Pa3BUTHUSA LIMBUIIM3ALIMH;

13) paseuTne ymeHMi pabortartk ¢ yueOHBIM MaTeMaTH4ECKHMM TEKCTOM (aHanM3MPOBATE,
W3BJIEKaTh HEOOXOAMMYI0 MH(DOPMALMIO), TOYHO M TPAMOTHO BBIPAXATH CBOM MbBICTH C
NpUMEHEHHEM MaTeMaTHUeCcKO M TEPMHHOJIOTHH M CHMBOJIMKH, NpOBOAMTDL Knaccmbnxauun,
JorMYeckHue 0DOCHOBAHMA;

14) BnaneHne 6a30BbIM HOHATHIHBIM AMAPaTOM MO OCHOBHLIM pa3jienam COJCPIKaHMs;

15) cucremarnueckue 3HaHUS O GUTYpax ¥ MX CBOICTRAX;

16) npakTHYecKu 3HAYMMbIE FEOMETPHUECKHE YMEHHS M HABBIKH, YMEHHE IPUMEHSTh HX
K PELICHHIO FreOMETPUYECKUX W HEMEOMETPUYECKHX 3a/1ay, 4 UMEHHO:

. 1300paxaTh (PUryphl Ha MJIOCKOCTH;

® HCIT0J1b30BAaTh FCOMCTPHHECKHH A3BIK AJ11 ONIMCaHU s NpEAMETOB OKpY:KarOUIero

MHpa;
. M3MEPATH [JIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, BRIUMCIIATS MUI01any GUryp;
. pacrnosHaeaTh ¥ M300pa)kaTh paBHble, CAMMETPHUHBIE H TIOA0GHbIE hurypsi;
B BBINOJIHATE  [IOCTPOEHUS TEOMETPHYECKUX (UTYp ¢ MOMOLUBIO UMPKYIs M
JIMHENKM;

HWTATh ¥ UCTIOJIB30BATE HHGOPMALHIO, NIPE/ICTABICHHYIO Ha YEPTERaX, CXEMAX;
NPOBOJINTH NPAKTHYECKHE PACYETEI.



IL1anupyemnie pe3yasTaThl obyuyenus
MATEeMATHKH B 5-9 KJaccax

Apunpmernka

Ilo okoHuanum usyyenns kypca yUallHica HayqyuTcs:

o 0COOCHHOCTH IECATUYHOM CHCTEMBI CUMCIICHUSI;

. HCTIOJIE30BATh MOHATHS, CBA3AHHBIE C JETHMOCTBIO HATYPAIIbHBIX YHCEI;

BRIPAXKATH MHC/a B SKBUBAJICHTHBIX (hopMax, BeIOMpas Hanbosee MOAXOJIALIYIO B
3aBHUCUMOCTH OT KOHKPETHOH cHTyauuu; *

® CpaBHHUBATE U YHopAoo4HBaThL pallMOHAJIEHBIE HHca,

. BEITIOJTHATE  BLIMMCJIEHUSA C PAlMOHAILHBIMH YMCIAMH, COYETas YCTHBIE M
MUCBMEHHBIE NPUEMBI BEIYHCIIEHNH, IPUMEHEHHE KallbKYJIATOPa;

. MCTIO/Ib30BATh  TMOHATHA M YMEHWs, CBA3AHHBIE C MPONOPIHOHATBHOCTHIO
BEIMYHH, NPOLCHTAMH, B XOJE pPEUICHHMS MAaTEMaTHYECKMX 3aday W 33734 M3 CMEXHBIX
TNPEIMETOB, BBINOJIHATE HECIIOXKHBIE IPAKTHYECKHE PACUETHI;

o aHANIM3UPOBaTh TPa(pUKM 3aBUCHMOCTEH MEXLY BENHYHHAMM (paccTOSHHME,
BpEMs; TeMIIEpaTypa M T.I1.).

Yuawguiics nonyuum eozmoscnocme:

o NO3HAKOMUMbCA € NO3UYUOHHBIMU CUCTIEMAMU CUUCTEHUS C OCHOBAHUIM,
omauynvimu om 10;

° Yenyoumes u pazeumv npeocmaenenus 0 HAMyPAnbHbIX YUCIAX U CEOUCIGAX
denumocmu,

L Hayqumbc;l UCHOIb30B8AMb npuéMbr, pauuo%tcmmupyfomue eblYUCTIeHUA,

npuobpecmu HAagbIK KOHMPONUPOBAMb GbIYUCICHUS, suibupas nooxodsuyuil 018 cumyayuu
chocob.

YucoBble u GyKBEHHBIE BBIPAXKEHHs. Y PaBHeHHS
ITo oxoHYaHMM U3ydeHHs Kypca ydaluiics HayauTes:

. BBITOJIHATE OINEPaLMH € YHCIIOBBIMH BBIPAXKCHHUAMMU;

o BBIMOJIHATL NpeoOpa3oBaHus OyKBEHHBIX BbIpaKeHHH (pacKpbiTHe CKOGOK,
NpUBEACHUE MOJJOOHBIX ClIaraeMbIX);

o peliaTk JIMHEHHBIE ypaBHEHMs, pellaTh TEKCTOBbIC 3aJa4yd airebpanyecKum
METOJIOM.

Yuawuiica nonywum eosmooxcrnocme:

o Pazéums npeocmasieHus 0 GYKGeHHbIX 8bIPANCEHUSX U UX NPeobpaz08anuusx;

o osnadems cneyuanbHelMU NPUEMAMU peuteHus YPasHeHUl, NPUMensms annapam

YPasHeHul 018 pewerus KaK meKcmoeulx mak U NpaKmuieckux 3a0adu.

I'eomeTpuyeckne Gpurypsol.
H3mepenne reoMeTpHyecKNX BeJIHYHH
ITo oKOHYAHHUHM U3yueHUs Kypca yJyalluiics HayuuTes:

° pacrno3HaBaTh Ha YepTeXax, PUCYHKaxX, MOJENAX WM B OKpYXKawlleM MHpe
IIOCKHE U NPOCTPAHCTBEHHEBIE FEOMETPHUYECKHE (PUIYPBI U MX 3IEMEHTEHI;

° CTPOMTD YIJIbl, ONPEAENATh X IPalyCHYIO MEPY;

e pacro3HaBaTh H M300paxare pa3BEPTKH Kyba, MPSAMOYrOJBHOTO
napasuienenuiesaa, npaBuibHON NUpaMKbl, LMIMHAPA U KOHYCa;

° onpeAensaTh MO JIMHEeHHbIM pazMepam pa3BEPTKM (PUIYphl JTMHEHHBIE pa3sMepsbl
caMoii urypsl 1 HaoGopoT;

o BBIYHCIIATE 0OBEM NPSIMOYTOJILHOTO Napajlielenunesia 1 Kyba.

Yuawuiica nonyyum 6ozmodicnocms:

o HAYUUMbCS BbLIYUCIAML 00BEM NPOCMPAHCMBEHHBIX 2€OMEMPUYECKUX puayp,

cocmasinentblX U3 NPAMOY20J/IbHbIX napaﬂﬂeﬂenune()og;



o yenybums U pazeums NPeOCmAsieHUs O NPOCMPAHCMBEHHBIX 2€0MEMPUYECKUX
puzypax;

e HAYYUMbCA  NPUMEHANb NOHAMUE PAa3GEPMKU OJIA BbINONHEHUA NPAKMUYECKUX
Pacuémos.

DJIeMEHTBI CTATHCTHKH, BeposiTHocTH. KomOuHaTopHEbIe 3a1aun
[To oKOHYaHMM U3YUEHHA Kypca yJalllMics HayuuTcs:

o MCMO/b30BaTh NpocTeiilKe cnocodObl NpeAcTaB/IeHUs U aHaIu3a CTATUCTHYECKUX
JaHHBIX; *

° pelwaTb KOMOMHATOpHblE 3aJayd Ha HAXOXIEHHWE KOJIMYECTBA OOBEKTOB WM
KOMOMHALIHH,

Vuawguiicsa nonyuum 603mMoicHOCHb!

° npuobpecmu  nepeoHAuANbHBIL  ONLIM  Op2anuzayuu  céopa  OAHHLIX  NpU

nposedenuu onpoca 00WecmeeHH020 MHEHUS, OCYIYecmeIsmy ux auanus, Mpedcmasiims
Pesyibmamel onpoca 6 suoe mabauypl, OUAzZPAMMbL,

o HAYYUMbCA  HEKOMOPLIM  CREYUANbHLIM NpUeMAaMm  peuenus. KOMOUHAMOPHbIX
3adad.

Harasanas reomerpus

BbinyckHuk HayuuTes:

* pacrnosnaBaTh Ha YEPTENaX, PUCYHKAX, MOJIENAX U B OKPYXKAIOLIEM MHUpe MUIOCKUE H
POCTPAHCTBEHHBIE MEOMETPUYECKHE QUIYPBI;

* pacnosHaeaTh pasBEPTKHM KyDa, MPAMOYroNbHOTO MapajUlesenunesa, NpPaBHIbHOMN
NUMpaMHUABL, LHIMHIPA U KOHYCA;

* CTPOMTH Pa3BEPTKM Kyba M MPAMOYroJIBLHOTO NapaieNentne/a;

* OTPEAC/ATL MO JTMHEHHLIM pasMepaM pasBEPTKH (GHUIypbl TMHEHHbIE pasMepsl caMoil
¢urypel 1 HaoGopoT;

* BLIYHCIIATL 00BEM NPAMOYrOJLHOTO Napaslelenunea.

Botnycknux nonyuum eo3modcnocme.:

* HAYUUMBCA  6bINUCIAMb  O0BEMBI  NPOCMPAHCMGENHbIX  2e0MempuuecKux  (uzyp,
COCMABNEHNbIX U3 NPAMOY2ONIbHBIX RAPALICNCAUNEO08.

Harypanbnbie unciaa. [Ipo6u. Pannonanbusie uynciaa

BoimycKHUK HayyuTCs:

* MOHUMATHL OCODEHHOCTH JECATUYHOH CHCTEMBI CHHCIIEHUA,

* ONEPUPOBATE NOHATUAMH, CBS3AHHBIMH C 1€TMMOCTBIO HATYPANBHBIX YHCEL;

* BBIP@KATL 4HC/IA B SKBUBAICHTHRIX (opmaX, BbIOMpas HanGolee MNOAXOAAILYIO B
3aBHCHMOCTH OT KOHKPETHOM CUTyaLMK;

* CpaBHMBATE U YNOPSJ0YMBATH PALIMOHAIBHBIE YHC/IA,

* BBITOJIHATE BRIMHUC/ICHHS C PALMOHANBHBIMU YHC/IAMH, COYETas YCTHBIE U MHUChMEHHEIE
NpHUEMBI BBIYHUCIIEHUH, PUMEHEHHE KaJbKy/1sATOpA;

* HCTOJIb30BATE MOHATHA W YMEHMs, CBS3aHHBIC C MPOIOPLHOHAIBLHOCTHIO BEJMYHH,

NpoueHTaMH, B Xoje pPelICHUA MaTeMaTH4YECKMX 3a7ay u 3ajlad M3 CMEXHbIX NpeaAMETOB,
BBIINOJIHATE HECIIOXHbIE NpaKTH4YeCKHe paC‘léTb].

Botnycknuk noayuum eozmodcnocme:

* HOZHAKOMUIMLCA ¢ NOSUYUOHHBIMU CUCIEMAMU CYUCACHUS C OCHOBANUAMU, OMAUYHBIMU
om 10,

s yenybume u  paszeumeo npedcmasienus o HamypanonblX YucHax U CEOLCMBax
oenumocmu,

© HOYHUMbCA UCNONb306aML RPUEMbL, DAYUOHANUZUPYIOWUE BLINUCTEHLS, npuobpecmu
HPUGLIKY KONMPOIUpOSame 6blyuciens, 8l0UPAs NOOX00aw Ui dns cumyayuu cnocoo.



HeiicTEuTe/ILHBIC YnecIa

Brimyckuuk nayuntes:

* MCTIONB30BATE HAa4abHbIE MPELCTARNEHHS O MHOKECTBE AEHCTBUTEIbHBIX YHCEN:

* OMICPHPOBATE MOHATHEM KBAJPATHOTO KOPHSA, MPUMEHSATD €10 B BbIYHCIEHMSX.

Buinycknux nonyuum eosmoscnocme:

* pazeume  npedcmasieHue O YUCIe U YUCIO6bIX CUCHEMAX Om HamypaneHuix 0o
OeticmeumenbHbIX YUCEN; 0 PONU EbIYUCTEH T 6 npakmuxe;

‘pazeums  u yenybume SHaHus o OecamuuHoll 3anuCU  OelicmEumensibix yucen
(nepuoduueckue u nenepuoduyeckue opobus.

H3mepenus, npubamskennsi, oueHku

Brimycknuk Hayuures:

* HCTIOJIE30BATE B XOME PEIUCHMS 3a]a4 DJIEMEHTAPHBIE TPEACTABICHUS, CRI3AHHLIE C
NPUONMKEHHBIMH 3HAYEHUAMH BEJIMYHH.

Beinyckuux nonyuum €osmoscnocme:

* NOHAMb,  4MO HUCLO6ble OaHHbIe, KOMOpbIE UCRONbLIVIOMCS ONA XAPAKMepucmuKu
ofvekmos oxpyoicaiowe2o mupa, ssnsomes NPeuUMyuecmeeHno NPUOIUNCEHHBIMU, YMO NO
3ARUCU NPUOTUDICENNBIX 3HAUEHUT, COOCPIHCAUUXCA & UHDOPMAYUONTBIX UCTHONIUKAY, MONCHO
CyOUms 0 NOZPeUtHOCIU NPUBIUICEH U,

* NOHAM®, YN0 NOZPEUHOCTG Pe3yIbMama GbluUCIenUll O0NNCHA Obimb cousMepuma c
HOZPEUIHOCMBIO UCXOOHLIX OaHHbBIX.

Ajrebpanveckue BoIpaskeHHs

BeinyckHuk HayunTes:

* OTICPHPOBATE MOHATHAMH «TOKICCTBO», «TOXKAECTBEHHOE NpeoGpasoBaHue», peliaTh
3a/1a4H, coiepalne OyKBeHHBIE JaHHbIE; paboTaTh ¢ hopMyTaMH;

* BBIMOJIHATG  [Ipe00pasoBaHus  BBIPAKEHMH, COAEPNKALIMX CTENEHH C  LEIbIMH
[10Ka3aTe/IIMH U KBaJIpaTHbIE KOPHHU;

* BBITOJIHATE TOXK/ECTBEHHBIC MpPeoOpasoBaHMs PalMOHANBHBEIX BLIPAXEHHH Ha OCHOBE
NpaBHIT ACHCTBUA Hal MHOTOYJICHAMH | alrebpandeckuMu Apobsamu;

* BBITNIOJIHATE Pa3/I0’KEHHE MHOTOUYJICHOB HAa MHOXHTEH.

Betnycknux nonyyum 6o3moscnocme nayyumocsi:

* 6LINONIHAMb MHO20UIA208bIE NPeOBGPAZ06AHUSL PAYUOHATBHBIX BbIPANCEHUT, NPUMEHAS
wupokuti Habop chocobo8 u NPUEMOE,

* NPUMEHAMb  MOJICOeCmEeHHble npeobpazosanis Ol pewienus 3a0ay u3 pasnudnblx
pasdenoe kypca (Hanpumep, 0N HAXONCOCHUA HAUOONLULE20/HAUMEHD-E20  3HAYEHUS.
8bIpadiceHus).

YparHeHnus

BeInMycKHHUK HayuMTCs:

* pelmaTh OCHOBHBIE BH/Ibl PALIMOHAIBHEIX YPABHEHWH € OJIHOIH MepeMeHHOH, CHCTEMBI
JABYX YPAaBHEHWH € ABYMs NIEPEMEHHBIMM;

* IOHMMaTh YpaBHCHHE KaK BAXKHEHINYHO MaTeMaTHYECKYyl0 MOJeNb Ui ONUCAHMUS U
M3y4eHHs pasHOOOpa3HBIX pealbHBIX CHTYalMil, peliath TEKCTOBBIE 3aja4yd ajrebpanvecKum
METOJ/IOM;

* IpUMEHATE  rpaduueckHe  TpeACTAaBlICHUS  JUls  HCCIIE[OBAHUS  YpaBHEHMH,
UCCJIEIOBAHMS M PEIICHUs CHUCTEM YPaBHEHMI ¢ ABYMs NEPEMEHHBIMHU.

Buinycknux nonyyum 603mMoicHOCH®b: ‘

* 06100eMmb  CReYUWIbHLIMU HPUEMAMU  PeUleHUs. YPAGHeHUll U cucmem YpAasHeHUU,
VBEPeHHO HNPUMEeHAmb annapam VpaeHeHUU Ols  peuteHus  paznoodpazueix 30004 U3
MAMeMamuKu, CMeNCHbIX NPeOMemos, NPaKMUKU,



« npuMensmb 2paguueckue Npedcmasnenus 01a uccnedo8anus ypasHeHu, Ccucmem
ypasnenuii, cooepiucayux Oyxeeniole ko3 uyuenmol.

HepasencTBa

BBINyCKHHUK HAY4YHUTCS:

* MOHWMATh M MPUMEHATH TEPMHHOJIOTHIO M CHMBOJIMKY, CBA3aHHBIE C OTHOIUICHHEM
HepaBeHCTBA, CBOMCTBA YHCI/IOBbIX HEPABEHCTE,

* pellaTh JIMHEiHble HEPaBEHCTBA C O/HOW MEPEMEHHOM M HX CHCTEMBI, pelath
KBAJpaTHbIC HEPABEHCTBA C ONOPOH Ha rpaguyeckue NpeacTaBIeHMs;

* MPUMEHSTH afnnapaT HePaBeHCTB /Ui PeLIeHNs 3a/1a4 U3 Pa3/IMUHBIX Pa3/IeNoB Kypea.

Boinycknuk noayvum 603MONCHOCHb HAYYUMbCA:

* pazHooOpPazHeIM  NpUEMAM  00KA3AMENbCMEd HEPABEeHCME;  YEEPEHHO  NPUMEHANb
annapam Hepagencme 0L peuleHus PasHOOOPAsHBIX MAMEMAMuYecKux 3adav u 3a0ay us
CMeICHBLX NPeOMenos, NPAKMUKU,

* npumensimy  2paguveckue npeocmasienus O0iA UCCIe008AHUA HEPABEHCMS, CUCMEM
Hepasencms, cooepaicaujux GykeeHHbvie Ko pguyuenmor.

Ocunosnbie nousiTua. Yncnosbie QyHKUNH

BbInycKHUMK Hay4YuTCs:

* IOHMMATh M  MCHOJIL30BAaTh (YHKUMOHANbHBIE TOHATUA W sA3BIK  (TEPMMHBI,
CHMBOJIMYECKHE 0003HAUYEHHUS);

* CTpOUTL rpauKu 2JEMEHTapHBIX (QYHKUMH; MCCNEN0BaTh CBOWCTBA YHCJIOBBIX
G yHKUMI HA OCHOBE M3y4YCHUs MOBEACHUA UX TpadHKOB;

°* MOHMMaTh (YHKUMIO KaK BaXKHEHLIYI0 MaTeMaTH4eCKylo MOJelb JUld ONMUCaHMs
MPOLECCOB M ABJIEHUH OKPYXalolIero MyUpa, NPpUMEHATh (PYHKUHMOHAIBHBINA A3bIK /1S OIMCAHUS
M HUCCIIeJOBAHUS 3aBUCUMOCTEH Mex 1y GU3UYECKUMH BENHUHHAMH.

Beinycknuk nonyuum 603MOMCHOCHb HAYHYUMbCAL:

* NPOBOOUMb UCCNEO0B8AHUA, CEA3AHHBIE C U3YUEHUEM C8OlICME (PYHKYULL, 8 MOM yucie ¢
UCHONIL306AHUEM KOMHUbIOMEPA, HA OCHO8e ZpaQuKkos usyyeHHvlx @QYHKyuil cmpoums 6onee
CNOJICHBIE 2PAPUKU (KYCOYHO-3A0AHHbBIE, C «B8bIKOJIOMBIMUY MOYKAMU U M. N.),

* UCNOIL308AMb YHKYUOHANbHBIE NPEOCMABNEHU U C8OUCMBA (YHKYUU 0N peuteHusn
Mamemamuyeckux 3adaqy U3 paziuuHelx pazodenos Kypcd.

YucaoBble N0Ce10BATETLHOCTH

Bbll'lyCKHPlK HaY4HTCA:

* [IOHMMAThb M MCIOJIB30BATE S3BIK TOCJIEIOBATENBHOCTEH (TEPMUHEBI, CHUMBOJIMYECKHE
0003HauYeHMs);

* IPUMEHSTE HOPMYIIBI, CBA3AHHBIE ¢ apU(METHUECKO M reOMeTpUUECKOH MporpeccHeii,

¥ annapar, copMHpPOBaHHBIA NPU M3YYEHHH JPYTUX Pa3efioB Kypca, K PELIEHHIO 3a1a4, B TOM
YMCJIE ¢ KOHTCKCTOM M3 pealibHOM XKU3HH.

Boinycknux nonyuum 603moACHOCMb HAYYUMBCA:

* pewams KomOuHuposannble 3a0a4u ¢ NpUMeHeHueM (QOpMYN N-20 YNEHA U CYMMbl
NepsbIX N UNeHO08 ApUpMEmMUYecKoll u 2e0MempuyecKol nNpozpeccui, NPUMEHAs Npu >MoM
annapam ypagHeHuil U Hepasencme,

* NOHUMAMb  APUPMEMUNECKYIO U 2eOMEeMPUYecKylo  npozpecculo  Kak — QVHKYuu

HamypaivHo20 apzymeHmada, cesA3ui6dmb apuqﬁMemuuecr(yro npoepecculo ¢ NUHEHbIM pocmom,
2EOMEMPUYECKYIO — C DKCHOHEHYUATIbHbIM pocmom,

Onucare/ibHAs CTATHCTHKA

Bbll'lyCKHHK Hay4YUTCA HCIIOJIb30BaTh I'lpOCTeﬁllll/lE CrocoOkl NpeacTtaBjIeHHsA M aHaliM3a
CTaTUCTHHYCCKUX JaHHBIX.



Boinycknux nonywum eosmocrnocme npuobpecmu nepeonavansuuiii onvim opeanuzayuu
cbopa oannvix npu nposedenuu OnpOCa 0OWeCMBENHO20 MHeHUs, OCYuecmensmy ux ananus,
npeocmasiiime pesynsmamst ONpoca 6 eude mabnuyer, duazpammut.

Cayvaiinbie coObITHSI M BepOsSITHOCTD

BrinmyckHUK HayunTcs HaxomuTh OTHOCHTEJIBHYIO YacTOTY W BEPOSITHOCTH CIy4aiiHOToO
COOBITHSL.
Beinycknux  nonyuum  eozmooicrocme npuobpecmu  onvim  RPoOBeAEHUA  CAYUATIHBIX

IKCREPUMENITIOB, 6 MOM HUCHe C NOMOUfbIO: KOMABIOMEPHO20 MOOEIUPOBANUA, uHmephpemayuu
UX pe3yibmamos.

KomOnnaropuka

BEIMycKHUK HayuuTCs pemaTs KoMOHHATOPHBIE 3a/a4H HA HAXOXICHHE YHCIA OB BEKTOR
WJIH KOMOMHAUMIA,

Beinyckruk nonyuum eozmodicnocme

*y2nyoume u  pazeums Mpedcmaenenus o HPOCMPaNCMEEHHbIX 2eOMempUYecKux
pueypax;

* HAYNUMBCA  MpUMEHAMb  HOHAMUE  pA36EPMKU 0N 6bINOAHEHUS NPAKMUNECKUX
pacuémos.

I'eomeTpuyeckne purypol

BeInyckHuk HayuuTes:

* TIOJIL30BATBCS SA3BIKOM F€OMETPHH JUIs OMTMCAHHS MPEIMETOB OKPY)KAIOLIEr0 MHpa M UX
B3aUMHOTO Pacro0oKeHNs;

* pacrnosHaparth M M300pakaTh Ha YEPTeKax M PHCYHKAaX reoMeTpuueckue GUrypsl u ux
KOHUrypauu;

* HaXO/IMTh 3HAYEHMA IJIMH JIMHEHHBIX 5JIEMEHTOB QUIYp U UX OTHOLUEHHS, PajyCHYIO
mepy yrioe ot 0° no 180°, npumenss ompenesieHus, CBOWCTBA M NpU3HAKM GUryp W HX
BJIEMEHTOB, OTHOIIEHUs GUIyp (paBeHCTBO, MoJ00He, CHUMMETPHH, MOBOPOT, MapannesnbHb
nepeHoc);

* OMEPHPOBATh C HAYaTbHBIMU MOHATHAMH TPUTOHOMETPHUH M BBINOJIHSTE 3JIEMEHTAPHBIE
ornepaumu Haj QYHKUHIMH YIIIOB;

* pemaTh 3ajJayd Ha /10Ka3aTeJbCTBO, OINMMPAsCh Ha H3ydyeHHbIE CcBOHCTBA (GUIyp M
OTHOIIEHHH MEX1Y HUMH M MPUMEHSSI U3y4EeHHbBIC METO/IbI JOKA3aTeIbCTB;

* pelath HECJIOXHBIE 3a/1a4y¥ Ha IOCTPOEHHE, MPHMEHSAS OCHOBHBIE alrOPUTMEI
MIOCTPOEHMSA C TIOMOLIBIO LIUPKYJIS U JINHEHKH,;

* pelaTh NpoCcTeHIIre MNIaHUMETPUYECKHE 3a/1a41 B MPOCTPAHCTRE.

Buinycknux nonyyum eo3mosicnocme:

* 081a0ems Memooamu peuienus 3a0ay Ha BblYUCTEHUS U DOKA3AMENbCMEA: MemoooM
Om  NPOMUBHO20, MemoOOM hooobus, Mmemodom nepebopa BAPUAHINOE U  MEMOOOM
2eOMeMPUYECKUX MEC MOYeK,

» npuoﬁpecmu ORnbINM RPUMEHEHUA CL’?Z&'@DGU’JECKOZO U mpuzoHoMempuiecKo2o annapamd
U uoeil OBUNCeH U NPU PEULEeHUU 2e0MEeMPUYECKUX 3a0aY;

* 0enadems MpaAOUYUOHHOU CXeMOU peutena 3a0ay Ha NOCMpPoeHue ¢ NOMOWLIO YUPKYIIA
U NUHEUKU. ananus, nocmpoelue, 00KA3AMENTLCMBO U ucmeéoeayue;

* HaQy4umocCst peutamos 3a0auu Ha nocmpoeHue MemoooMm 2eomMempuieckoso mecma
mouex U MemoooM noooOUs,

* npuobpecmu ONbIM UCCIEO08AHUS CBOLICME NIAHUMEMPUYECKUX (U2YP € NOMOUbIO
KOMNbIOMEPHBIX NPOZPAMM,;

* npuobpecmu  ONLUN  GbINONHEHUA  npoekmoe no  memam  «l eomempuyeckue
npeobpazoeanus na niockocmuy», «Illocmpoenue ompeskog no gpopmysne».



H3zmepeHue reoMeTpUYECKHX BeJIHYHH

BBIMYyCKHMK HAYYHTCS:

* UCTIOB30BATE CBOMCTBA U3MEPEHUS [UIMH, IUIOWIAAEH U YITIOB MPHU pellleHHH 3a/lad Ha
HaXOKJAEHHE JUIMHBI OTPE3KA, JJIMHBI OKPYKHOCTH, JTHHBI A1YTH OKPY>KHOCTH, I'PajlyCHONH MEpbI
yria;

* BLIYMCIIATL TUJIOIAAM TPEYrOJbHUKOB, TIPAMOYTOJBHUKOB, TMapajie/iorpaMM-MoB,
Tpaneuuid, KpyroB U CEKTOPOB;

* BEIYUCIIATE JUTHHY OKPYXXHOCTH, JJIMHY OYTH OKPY>KHOCTH;

* BLIYUCIATL JUIMHBI JIMHEMHBIX 3/:MEHTOB (Uryp M WX YI/bl, MCNOAb3Ys (OpMyibl
JJIMHBI OKPY)KHOCTH M JUTMHBI IyT'H OKPYXKHOCTH, (popMysisl nnowmaneit uryp;

* pellaTh 3aJa4d Ha JOKa3aTeNbCTBO C MUCMOJIb30BaHUEM (OPMYI AJTMHBI OKPY)KHOCTH H
JUIMHBI IYTH OKPYKHOCTH, hopmyn niowaaei uryp;

* pelaTh MPaKTHYECKHE 3a/lauyM, CBA3aHHBIE C HAXOX/JEHHEM IeOMETPHUYECKHX BEJIMYMH
(ucronb3ys NpH HeOOXOAMMOCTH CHPABOYHUKM U TEXHUYECKHUE Cpe/ICTBA).

Bbmycmmx ROJYHUM BOZMONCHOCHb HAYYUMbCA!

® BLIYUCIAMDb rmou;a()u tf)ueyp, COCMABJIEHHbIX U3 deyx wiu bonee NPAMOYZO0NIbHUKOE,
napanienoepammMos, mpey2oibHiuKkos, Kpyea u cekmopd,

* GLIYUCTAMb NAOUAOU MHOZ0Y20/IbHUKOS, UCNOIL3YA OMHOULEHUS PABHOBENUKOCMU U
PABHOCOCMABNEHHOCTU,

* NpUMeNAMb al2eOpauteckull U mpuzoHOMeMpUNecKull annapam u udeu O8UNCeHUs NPu
peutenuu 3a0ay Ha eblYUCTeHUE NIOUAOeT MHO20Y20NbHUKOS.

Koopaunarsi

BBIMyCKHUK HAYYHUTCH:

* BBIYMC/IATE [UIMHY OTPE3KA M0 KOOPAMHATAM €ro KOHLOB; BBbIYMCISATH KOOPAMHATHI
Cepe/IMHBI OTpe3Ka,

* MCIOJIb30BATb KOOPJAMHATHBIA METOJ [UIA H3YHEHHs CBOMCTB MPAMBIX H OKPYKHOCTEH.

Boinyckuuk nonyuum 603modcHocme:

* 081a0eMb  KOOPOUHAMHBIM —~ MEMOOOM — peuleHus 3a0ay HA  GblYUCICHUS U
0oKa3amenLCmead;

* npuoBpecmu onvim UCHONL306AHUS KOMULIOMEPHBIX NPOZPAMM OIS AHATIUSA YACTIHbIX
cryuaes 83auMHO20 PACNONOJICEHUS OKPYHCHOCIET U NPAMBIX,

* npuofipecmu onvim evinonnenus. npoekmos na memy «Ilpumenenue KoopouHamo2o
Memoda npu peuteHuu 3a0ay Ha 6bIYUCIeHUA U DOKAZAMENbCMEAY .

BekTopsl

BrinyckHUK HayuuTes:

* ONEPHUPOBATE C BEKTOPaMM: HAaXOAMTbL CyMMY M Pa3HOCTb ABYX BEKTOPOB, 3aJaHHbIX
FEOMETPUYECKH, HAXOAUTL BEKTOP, PABHBIH MPOU3BEAECHHMIO 33IlaHHOTO BEKTOPA HA YHCIIO;

* HAXOAWTL AUl BEKTOPOB, 3a[aHHBIX KOOP/IMHATAMM: JUIMHY BEKTOPa, KOOPAMHATHI
CYMMBI M pa3sHOCTH ABYX W Gojiee BEKTOpPOB, KOOPAMHATHI NPOM3BEJICHHSI BEKTOpA Ha YMCJIO,
NPUMEHss NPH HEOOXOJMMOCTH COYETATENNbHBIH, [IEPEMECTUTEIILHBI U pacnpenenuTe bHbIi
3aKOHBI;

* BLIMUCIIATD CKalSPHOE MPOM3BEJIGHHE BEKTOPOB, HAXOJWTB YIOJ MEXLy BEKTOpaMH,
YCTaHaBIMBATh NEPNEHAUKYIAPHOCTD MPAMBIX.

Boinycknuk nonyuum 6ozmodcnocme:

*081a0ems  GEKMOPHLIM  MemMoooM  Osl peutenys  3aoaw  na - ebINUCHEHUS U
dokasamenscmea,

* npuobpecmu  onbim GbINOIHEHUSA NPOEKMO6 HA memy «NPUMEHEHUE GeKmMOpPH020
Memooa npu peuienuu 3a0ay Ha 8bIYUCTeHUSL U 00KazamenbLCcmaay.



TpeGosanns k ypornio noarorosku BBINYCKHUKOB

B pesynbrate mayuenus kypca matematiin YYCHHUK JI0JDKEH 3HATH/ IOHHMATE:
. CYWECTBO MOHATHA MaTEMaTHUECKOTO [0KA3aTebCTBA; TIPUMEPBI I0Ka3aTe/LCTR;
CYWECTBO MOHATHSA aNrOPUTMA; IPUBOAUTE IPUMEPHI ATTOPHTMOB;
KaK HCTIONE3YIOTCA MaTeMarHyeckue (opMynsl, yparHeHus w HepaBeHCTRA;
TMPUMEpBI HX IPUMEHEHHS JUIA PELICHHS MATEMaTHYECKHX U NMPAKTHYECKHX 3a/1aY:

. Kak MAaTeMaTU4eCKHM ONpele/ieHHble (DYHKUMM MOrYT OMMCHIBATE pealibHble
3aBMCHMOCTH; NPUBOUTE NPUMEPBI TAKOTOOMHCAHMS;

. KaK NMOTpebHOCTH MPAaKTUKK MPUBEIH MaTeMaTHYECKY0 HayKy K He0OXOIMMOCTH
pacuIMpeHHs NOHATHS YHCIa;

. BEPOATHOCTHBIH XapaKTEp MHOTMX 3aKOHOMEPHOCTEH OKpPYKaroLlero Mupa;
NPUMEPBI CTATUCTHYECKUX 3aKOHOMEPHOCTE! U BHIBOIOB;

. KaKMM 00pasoM reoMeTpHs BO3HMKIA M3 MPAKTHYECKHX 3a/1au 3eMJIEMEpPHS;
TIpUMEPLI FeOMETPUYECKUX 0OBEKTOB 1 YTBEPK/ICHHUI O HUX, BaXKHBIX JUTS IPAKTHKHY;

. CMBICTT HJIeaTH3aLHH, MO3BONIAIOINGH  pemlaTh  3ajayd  peanbHoit
ACHCTBUTE/NLHOCTH MaTeMaTHYECKHMU METOLAMH, MpUMEpbl  OMMOOK, BO3HUKAIOWMUX [pH
Heanu3alyH,

Apudpmernka

Ymernb

- BBIMOJIHATE YCTHO apu(MeTHUYeCKHe JEeHCTBUS: CIOKEHHE M  BbIYUTAHUE
ABY3HaYHBIX YHCCII U JECATHYHBIX ApoOei ¢ IBYMs 3HAKAMH, YMHOXEHHE OJHO3HAYHBIX YMCE,
apU(METHIECKHE ONEPALMH C OOBIKHOBEHHBIMHM JPOGSMU ¢ OHO3HAYHBLIM 3HAMEHATENEM M
YHCIIUTEJIEM;

. MEPEXOJNTh OT OAHOM (OPMBI 3amUCH YHCEN K ApYyroi, NpeacTaBisATh
JIECATHYHYIO Ipo0b B BUje OOBIKHOBEHHOM M B MpOCTEHLIMX Cayuasx 0ObIKHOBEHHYIO B BHIIE
JECATUIHOM, TIPOLEHTHI - B BUAC APOOH M ApoOb — B BH/E MPOLICHTOB; 3aMMCHIBATH GOJIBIIME M
MaJible YHCIIa ¢ UCTIOJIb30BAHUEM LENBIX CTENICHEH IECATKHM;

o BBITNIOJHATE apiMeTHYeCKue NEHCTBHSA C PALMOHANBHBIMM YMCIAMM, CPABHUBATS
palMoHabHBIC U JICHCTBUTEIIBHEIE YMCIA; HAXOMHTD B HECTIOXKHBIX CJTy4asX 3HAYEHUS CTEMeHeiH
C LIeJIBIMH NOKA3aTe/IAMH H KOPHEH; HaX0/IMTh 3HAUYEHHUs YUCIIOBbBIX BbIPAKEHUIA;

. OKpYTNIATH Le/bIe YUC/IA U AECATHYHBIE APOOH, HAXOUTE MPHUOJIMIKEHHBIE YUCaa ©
HEJOCTATKOM M C H30BITKOM, BBITIOJIHATD OLIEHKY YHCIIOBBIX BRIPAKEHMIA;

o M0JIb30BAaTbCA OCHOBHBIMH E€IMHHLAMM JUIMHBI, MAaccChl, BPEMEHH, CKOPOCTH,
nowanM, obbema; BeipaXath Oosiee KpyIHble eAMHULBI Yepes GoJiee MEJIKHe U Ha0GOpOT;

. pemark TEKCTOBBIC 3aja4yM, BK/IIOYas 3a/ayM, CBS3aHHbIE C OTHOLUEHMEM H C
NPONOPUHOHATIBHOCTBIO BEJIMYMH, Ap0OSIMHU U NPOLIEHTaMMU;

HCIMOJIB30BaATHL HpHOﬁpeTEHHblE 3HAHHA H YMEHUSA B npam‘uqecxoﬁ JACSATCJILHOCTH H
MOBCEHEBHOMH JKH3HH IS

. PELIEHUS] HEC/IOKHBIX [PaKTHYECKHMX pacueTHBIX 3a7a4y, B TOM UHCIE C
MCTIOJIb30BAHUEM TPY HEOOXOIMMOCTH CMPAaBOYHBIX MATEPHUAIOB, KAJIBKYJISTOPa, KOMIBIOTEPA;

. YCTHOW NPHUKMIAKHM M OLIEHKM Ppe3yJbTaTa BBIYMCIIEHHWIT; MPOBEPKHM pe3ysbTaTa
BBIYMCIIEHHS, C UCITOJIb30BAHUEM PA3TUUHEIX [IPHEMOB,

= UHTEpIpEeTaLUU pe3yNbTaTOB pelIeHHs 3a/lad € YYeTOM OrpaHH4eHHid,
CBS3aHHBIX C peaJIbHBIMU CBOMCTBaMHU paccMaTpHBAEMBIX MPOLIECCOB U SBJICHHIMA.

Anrebpa

Ymern

. COCTaBJATh OYKBEHHBbIE BBIpRXKEHHS M (GOpMyabl 1O YCJIOBMAM  3ajay;
OCYLIECTBIISAITH B BhIpOXEHHUsAX U (opMynax 4YMCIOBBIE T[OACTAHOBKM M BHITOJIHATH



COOTBETCTRYIOLIME BBLIUMCIEHUS, OCYLIECTBIIATH NOACTAHOBKY OJHOTO BBIPOXEHHA B NPYroe;
BbIp@XaTh U3 GopMyI O/IHY NEPEMEHHYIO YEPE3 OCTaNIbHbIE,

. BBITIOJIHATL OCHOBHBIE JCHCTBHUS €O CTENMEHAMM C LENBIMH TOKasaTeNAMH, C
MHOTOY/IEHaMH M ¢ anrebpandecKUMM JpoOsMH; BBLIMOJHATH Pa3JloKEHHE MHOTOWIEHOB Ha
MHOKHTE/IM; BBIMOIHATD TOXKIECTBEHHbIE NIpeoOpa3oBaHms PAUMOHANBLHBIX BHIPAKEHUH;

_ NPUMEHATh CBOWCTBA apU(METHUECKMX KBAIPATHBIX KOPHEH AN BBIYHCICHHA
3HaueHMi 1 Npeodpa3oBaHUIl YMCIOBLIX BLIPAXKECHUH, COEPHKALLMX KBAJPATHBIE KOPHH;

. pewiath JiMHeHHble, KBaJpaTHBIC YPAaBHEHMs M pPalMOHANbHBIE YPABHEHMS,
CBOJSILLMECH K HUM, CUCTEMBI [ABYX JIMHEHHBIX YpaBHEHHH M HEC/IOKHBIE HEJIMHEHHbIE CUCTEMBI;

. pellaTh JMHeiHble M KBaJpaTHBIE HEPABEHCTBA C OJHOW TNEpeMEHHOH W MX
CUCTEMBI;

- pelath TEKCTOBble 3ajayd anredpauyeckuMm METOJO0M, WHTEPIPETHPOBATh
MOJyYeHHBIH pe3y/bTaT, IPOBOANTE OTOOP pelIeHHH, UCX0as U3 GOPMYIMPOBKH 3a/1a4H;

" 1300pakaTh YMCIIa TOYKAMHM Ha KOOPAMHATHOM NPAMOH;

u Onpeae/iTh KOOPAMHATA TOYKM IJIOCKOCTH, CTPOMTh TOYKH C 33JaHHBIMH
KOOpJMHAaTaMH; H300pakaTh MHOXECTBO PELIEHUH TMHEHHOTIO HEPABEHCTBA,

= pacnozHaBaTh apupMeTHUECKUE W NEOMETPUYECKHUE MPOrPECCHH; PELIaTh 3aa4M
C pyUMeHeHueM (opMYJIbl 0O1LEro YileHa U CyMMbl HECKOJIBKHUX MEPBBIX YJICHOB;

. HaxOAWTb 3HaueHUs (PYHKUMH, 3a1aHHOH (opmynoit, Tabnuuel, rpadukom no ee

aprymMeHTy; HaXxOJuTh 3HAYEHHE apryMeHTa I0 3HaYeHMI0 (PYHKUMH, 3aJaHHOH rpaMKOM HIH
Tabnuuen;

. onpenenaTh CBOMCTBAa (YHKUMM Mo ee rpaduKy; NpUMEHATh Trpaduueckue
Npe/CTaBICHUSA NPH PeLICHHH YpaBHEHHI, CHCTEM, HEPABEHCTB;
" OIUCHLIBATh CBOHCTBA M3YYEHHBIX QYHKUMHA, CTPOUTE MX TpauKH

MCN0/1b30BaTh NpuoOpeTeHHble 3HAHNUA H YMEHHUS B PAKTHYECKOI /1eATeILHOCTH U
MOBCEIHEBHOM KU3HU 11!

- BBINOIHEHUA pacyeToB M0 (GopMynaM, cocTaBieHHe GOPMYI, BBIPAXKAKIUMX
3aBMCHMOCTb MEX/Y peajlbHbIMU BEJIMYMHAMM; HAXOXKAECHUS HYXKHOH (OPMYJEI B CIIPABOYHEBIX
Mmarepuana;

. MOJICIMPOBaHHE MPaKTHYECKMX CHUTYallMd W HCCAEJOBAaHMS IOCTPOEHHBIX
MOJieJIeit ¢ MCTIOIb30BaHMEM allfaparta anaredpel;

. OMMCaHWs 32BUCUMOCTEH MEKAY (PU3MYECKMMM BETMYMHAMH COOTBETCTBYHOLIMMH
(bopmynamu npu MccaeA0BaHUM HECJIOXKHBIX TIPAKTUYECKHX CHTYaLMIA;

. MHTEPNpETaLMK rpaduKOB peanbHbIX 3aBUCUMOCTEH MEX/1y BeJTMUMHAMM,

I'eomerpus

Ymern

. MOJb30BAaThCA  IEOMETPUYECKMM  SA3BIKOM  [UI1  OMHCAHHUSA  [PEAMETOB

OKpY>KaloLLEero M1pa;

s pacnosHaBaTh reOMeTPUYECKUe UIYphl, Pa3IM4aTh HX B3aMMHOE PACTIOJIOKEHHE;
n300paXaTh NreOMETPUYECKHE (UTYpPBI; BBINOIHATL YEPTEKHM MO YCIOBUIO 3a/1ay;
OCYILECTBIAThL Npeobpazoranue Guryp;

. pacrnio3HaBaTh Ha 4epTexax, MOJE/IAX M B OKpYxarouled 0O0CTaHOBKE OCHOBHEBIE
NPOCTPAHCTBEHHBIE TEJla, H300paKaTh UX;

= B NPOCTEHLUIHX CIIY4aAX CTPOUTh CEYCHUs U Pa3BEPTKH NPOCTPAHCTBEHHBIX TEJ;
NMPOBOAMTE ONEPALKK Ha/l BEKTOPAMH, BEIYMCIIATE JIMHY W KOOPAMHATHI BEKTOPA,
YroJl MEX/ly BEKTOpamu;

= BRIYHUC/IATE  3HAUCHHA TIEOMETPHYECKUX BEJIMYMH (JUIMH, YIJIOB, Momaneit,
00BemMoB); B ToM umcie: ans yraos ot 0° go 180° OTpPEAENATh 3HAYEHUsS TPUTOHOMETPHYECKUX
(yHKUMI N0 331aHHBIM 3HAYEHHAM YI7I0B; HAXOAUTh 3HAYEHUS TPUTOHOMETPHUYECKUX (DYHKLIHM
MO 3HA4CHUIO OJHOHM W3 HMX, HAXOAWTh CTOPOHbI, YINBl W IUIOIAAM TPEYTOIBHUKOB, ANMHBI



JIOMAHBIX, JyT OKPY)KHOCTH, mowameii OCHORHEBIX FEOMETPUYECKHX  Guryp u  duryp,
COCTaBJIEHHBLIX U3 HHUX;

. PeLIaTk ICOMETPHYECKHE 3a/la4M ONMPasCh Ha M3YueHHBIE CBOMCTBA duryp u
OTHOWIEHHH MEXIY HWUMH, TPUMEHSS IOTONHHTEILHEIE NOCTpOCHHMsA, anrebpanueckuii u
TPUTOHOMETPHYCCKUH aIlapat, co06pasKeH s CHMMETPHH;

. MPOBOAUTE  NIOKA3ATENbHBIE PAacCyXAECHHS MpH pEIIEHHH 3ajad, MCTIONb3YS
M3BECTHEIE TEOPEMBI, 0OHAPYIKMBAs BO3MOXKHOCTH /1 UX UCIOJIb30BAHHS;

. pelIaThk NPOCTEHIINE MIaHUMETPUYECKHE 3a1a4H B TIPOCTPAHCTBE,

HCIO0NL30BATh NPHOOPETEHHbIE 3HAHUSI H YMECHMSI B NPaKTHYECKOH JeATeJbHOCTH H
MOBCEAHEBHOM KH3HU 1JI51:

n OIMCaHuUs peallbHBIX CUTYallNi Ha A3bIKE TEOMETPHH;

" PacteToB, BIUIOHAKMIMX NPOCTEHLINE TPUrOHOMETPHYECKHE (HOPMYJIbI;

. PCLICHHA TPUTOHOMETPUYECKHX 3a/1a4 C UCMOJIb30BAaHHEM TPUIOHOMETPHH;

= PCUICHUC NPAKTHYCCKUX 3a/1ad, CBA3AHHBIX C HAXOXJIEHMEMIeOMETPHYECKHX
BENTMYHH (UCTIOJB3Ys NIPH HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUUECKHe CpeAcTRa);

= MOCTPOCHHE TCOMETPUYECKHUMH WHCTPYMEHTAMU (IMHEHKA, YrONbHUK, LMPKYIb,
TPaHCIOPTHP).

d1eMenThI JIOTHKH, KOMGHHATOPHKH, CTATHCTHKH TEOPHH BEPOATHOCTEI

Ymerb

- IlpoBoauTs HECTOXKHBIE J0Ka3aTeNbcTBA, NMOTYYaTh NpoCTEHIINe CIENCTBHS W3
M3BCCTHBIX WJIM paHee MOJIyYCHHBIX YTBEPXKICHHM, OLEHMBATH JIOTMYECKYIO MpPaBHJILHOCTS
PACCYXICHHH, UCIIOJIE30BATE NIPUMEPbI 1S UILTIOCTPALIK U KOHTPIIPUMEPE! JUst OTIPOBEPIKEHHS
YTBEPIKIACHUH;

- M3BJICKaTh MHPOPMAaLMIO, TNpPEACTAaBICHHY B TabauMuax, Ha auarpaMmax,
rpapukax; cocTaBisTh TAOIULEI, CTPOWTH IMarpaMMBl M rpaduku;

" pewats KOMOMHATOPHBIE 3a/JaUM MYTEM CHCTEMATHYECKOTO Mepefopa BO3MOMKHBIX
BApHAHTOB M MCII0JIb30BAHHEM TMPaBHJI YMHOXKEHH;

. BBIYMCTISATE CPEJIHUE 3HAUEHUs Pe3yIIbTATOR U3MEPEHHIA;

. HaXO[UTh YAacTOTy COOBITHA, HCIOJ/IB3Ys COOCTBEHHBIE HAaGIIONCHUSA TOTOBLIC
CTaTHCTHYECKHE JIaHHbIE,

- HaXOJIUTh BEPOATHOCTH CAyHalHbIX COOBITUIH B POCTEHIINX ClIy4asX;

HCII0/1b30BATH NPHOOPETeHHbIE 3HAHUS H YMEHHsl B NPAKTHYECKOH JeATeIbHOCTH H
NOBCEAHEBHOM KU3HH JJIA:

. BBICTPaMBaHMs apryMEHTalMH NPH JI0Ka3aTeJILCTBE U B IMAJIOTE;

a pacrno3HaBaHUsA JIOTHYECKH HCKOPPEKTHEBIX paccymﬂeﬂnﬁ;

L 3allMCH MaTEMAaTHYECKUX yTBCp}i(JlCHHﬁ, J0Ka3aTeJIbCTB,

. aHaJM3a peallbHBIX YMUCJIOBBIX JaHHBIX, MPEICTABJICHHBIX B BHJIE AHarpamu,
rpagukoB, TabnuL;

- pelcHnuA I[IpakKTHYeCKHX 3aJa4 B HOBCGILHCBHOFI U l'IpOCt)CCCPIOHaJ'leOﬁ

AEATENBHOCTH ¢ MCIIOJIb30BaHUEM e CTBHIT ¢ YHCTaMH, NPOLIEHTOB, AJHH, Tomaaei, o6beMoB,
BPEMEHH, CKOPOCTH;

- pemieHUs Y4eOHBIX M IPAKTHYECKMX 3a/ay, TpeOyIOLIMX CHCTEMAaTHYECKOTo
nepebopa BapHAHTOB;

o CpaBHEHHs L1AHCOB HACTYIUICHUS C1y4aiHbIX COOBITHH, /115 OLIEHKH BEPOATHOCTH
ciyyaiiHoro coOBITHS B TNPaKkTHYECKHX CHTYaUMsSX, COMNOCTABJIEHHS MOJEIH C peajibHOM
CUTYaLMeH;

. NOHUMAaHHS CTaTHCTUUYECKHUX YTBEPXKAEHUH.



Copepsanue Kypca MaTeMaTHKH 5-9 KiaaccoB

Apupmemuxa

Harypanabhble unciaa

Pan HarypanbHbIX uMcen. JlecaTuuHas 3anuck HaTypanbHbIX uHcen. OkpyrieHue
HATYpalbHbIX YHCE.

KoopauHaTHBIA Jy4.

CpaBHeHMe HaTypalbHbIX uucel.* CloXeHMe W BBIYMTAHME HATYpaJlbHBIX YMCEN.
CBOMCTBa CIIOKEHHUS.

VMHOXKEHHE M JejleHMe HarypalbHbIX uuces. CpoiicTBa ymHOXeHHA. [leneHue ¢
ocratkoM. CTeneHp yucna ¢ HaTypaibHbIM MOKa3aTeseM.

Henurenn W KpaTHble HaTypaabHOTO uMcna. Haubonpumii o6mwMi  IelUTenb.
Haumensbiuee obiee kpatHoe. [Ipu3Haku aeaumocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[IpocTeie 1 cocTaBHbIe uncia. PasnoxkeHue Yuces HA MPOCTHIE MHOKHUTEH.

Pelenne TekcTOBBIX 3a1a4 apUPMETHUECKUMH CrIocobamu.

Jpobu
OO6bikHoBeHHble Apobu. OcHOBHOe CBOHCTBO Apobu. HaxoxaeHue Apobu oT umcha.

Haxoxpaenue 4yucna no 3Hauenmio ero apoGu. [lpaBuiibHble M HempaBHIIbHbIE Apobu.
CMeLaHHbIe YMcTa.

CpaBsHenue 00biKHOBEHHBIX Ipo0eit W cMeluaHHBIX Yncel. ApudMeTHUecKHe AeiicTBIA ¢
OOBIKHOBEHHBIMH JIPOOAMH H CMEIUAHHBIMH YHCIIAMH.

Hecstninbie apo6u. CpaBHeHHE M OKPYIJICHHE JECATHUHBIX APOOEi. Apudmernyeckue
ACHCTBHA C JCCATHYHBIMM ApoGsamu. [lpukuaku pesynsratos BelumcieHuit. [lpencrarieHue
NEeCATUYHOH 1pobu B BHAE OOBIKHOBEHHOH NpoOM W OGBIKHOBEHHON B BHUAE AECATHYHOI.
beckoneunbie nepuoanyeckue necaruunsie apobu. ecstnunoe npubamkenue 06bIKHOBEHHOI
apodu.

OtHowenue.  TlpoueHTHoe oTHOmEHMe ABYX uMced. JlefeHMe uucia B JaHHOM
OTHOLIEHHH. MacuuTtab.

[Iponopums. OchoBHoe cBoiicTBo nponopuuu. Ipsamas u oOpaTHas NMpornopLHOHANLHEIE
3aBUCHMOCTH.

[Ipouentsl. Haxoxaenue npouientos ot uncna. Haxoxaenye yncna mo ero NPOLIEHTaM.

Peluenue TeKCTOBBIX 3a1a4 apubMETHIECKMMH CrOCO6GaMH.

Panuonansubie yncaa

[TonoxkuTenbHBIE, OTPULIATEILHBIE YHCIA M YKCIO (),

IIpoTueononosxHsie uncna. Moaynb uucha.

Lensie umcna. PauuoHanbHele  4Mcoa. CpaBHeHHE  paLMOHANBHBIX  YHMCEN.

ApudMeTHUecKHe AeCTBHS ¢ paUMOHANBHBIMK Yucaamu. CBOicTBa CNOXKEHHA W YMHOXKEHHS
palroHalbHBIX YHCE.

Koopaunarnas npsmas. KoopanHathas ninockocts.

Beaunuunel. 3aBucumocru MEKIY BeJIUHYHHAMHU
Ennnuusl Anunel, nnomanm, o6uema, Macchbl, BpDEMEHH, CKOPOCTH.

[Ipumepsr 3aBucumocteii Mesxay BeandnHamu. llpeacraBnenne 3aBucumocteii B Bume
(opmya. Beluncnenns no popmynam.

Yncnosble u GyKBeHHBIE BLIPAMKEHHSI. YpaBuenusn
YucnoBble BhIpaxeHMA. 3HAYEHME YUCIOBOIO BelpaxkeHus. [lopsinok neiicTBuii B

HUCIIOBLIX BHIDQXKCHHAX. ByKBEHHBIC BhIpaXeHUs. PackphiTHe ckoBok. [ToxoGHEE cllaraeMele,
MPUBEACHNE NMOJOOHKIX craraembix. DopMybL.



YpaeHenus. KopeHb ypasHenus. OcHOBHbIe CBOWCTBA ypaBHeHMH. Pelrenue TekcToREIX
3a/1a4 C MOMOIUIBIO YPaBHEHMUI.

JIeMeHTBI CTATHCTHKH, BEPOSITHOCTH. KomoOunaropusie 3agaun

Ilpeacraepnenue naHHbIX B BUae Tab/IuL, KPYroBbIX U CTONIGYATHIX Anarpamm, rpadukos.
Cpennee apudmeriueckoe. CpeHee 3HAUCHHE BEINYHHEL

CiyuyaiiHoe coGriTHe. JlocToBepHOe 1 HEeBO3MOXKHOE COGBITHS. BeposarnocTsb cayuaiinoro
cobbITHs. Pemenue KOMOMHATOPHEIX 33434 *

I'eomerpuyeckne puryper. H3mepenuns reomerpuueckux pesinunn

Ortpesox. IToctpoenue otpeska. [nuna OTpe3Ka, JIoMaHoH. Msmepenne mimnel otpeska,
NOCTpOCHHE OTpe3Ka 3a1aHHOM JMHEL [TepuMeTp MHOTOYrONBHMKA. TTNOCKOCT. [psamas. JTyu.

Yron. Buapl yrnos. I'pagychas Mepa yria. Msmepenue 1 NocTpoeHHe YriioB ¢ NOMOLIbIO
TPaHCIIOPTHPA.

IIpsmoyronbuuk. Keagpar. Tpeyronshuk. Bumsl TPEYTrOJILHUKOB. OKPYXXHOCTE M KpYT.
HivHa okpyskHocTH. Ynceno 7.

PaBeHcreo Quryp. IToHstve W cBoiicTBa muomam. [Tnowans npsMoyronbHuka M
kBajpara. [lnowane kpyra. Ock cUMMETpUH BUTYpBI.

Harnsanele  npencraBnenns o mpocrpaHcTBeHHBIX burypax: npsMoyronsHsiit
napajjienenunes, Kybd, nupamuua, UMIMHAP, KoHyc, wap, cdepa. [Ipumepsl  pazesepTok
MHOTOrpaHHHUKOB, LMIMHAPA, KoHyca. [lonsTtie u cpoiictea 0Gbema. O6bEM NPSIMOYroNLHOrO
napajuie/ienumnesa 1 Kyba.

Bzanmuoe pacnonoxenne aByx npsmeix. Ilepnennuxynspusie npsmeie. [TapannenbHble
npsiMbIe.

OceBas ¥ LeHTpanbHAs CHMMETPHH.

Martemaruka B HCTOPHYECKOM pPa3sBHTHH

Pumckas cuctema cuncnenus. [lozuumonHsle cucTeMsl cumcienns. O6o3HaueHue undp B
Hpesueit Pycu. Crapunnbie Mepsl anvael. BeeieHne MeTpa Kak eMHULb UTMHBL. Mertpuueckas
cuctema Mep B Poccun, B EBpone. Mctopus GpopMupoBanus MaTeMaTHUYeCKMX CHMBOJIOR, Hpobu
B Baeunone, Erunte, Pume, Ha Pycu. OTkpeiTHe necsatHunbix apobei. Mup mpocTsix umcel.
3onotoe ceuenue. Yucno Hyis. [losBaenne oTpuLATEIbHBIX YHCE.

Anzeopa
Anredpanyeckue BbIpaxKeHHs

BykBenHble BbIpaXkeHHs (BbIpaKeHUs ¢ IepeMeHHBIMU). YKucoBoe 3HaueHe GYKBEHHOTO
BbIp)KeHHsA. JloMyCTHMBIE 3HAYEHHUs NEPEMEHHBIX, BXOAAUIMX B anrebpanyeckue BhIpaKeHUs.
IloacTaHoBKa BeIpaXKE€HMH BMECTO INepeMeHHbIX. PaBeHCTBO OyKBEHHBIX BBbIpaskeHMIA.
Toxnectso, nokasarenseTBo ToXxAecTB. [IpeobpazoBanue BrIpaskeHHIA.

CroiicTRa cremeHel ¢ wuenblM mnokasareneM. MuorouneHsl. CloxeHHe, BBIYUTAHME,
YMHOXKEHUE MHOro4wIeHoB, PoOpMyJibl COKPALIEHHOIO YMHOXKEHMS: KBajJpaT CyMMBbl KBajpaT
pasHoOCTH, K6 cymmbl u Ky6 pasnocmu. DopMyna pa3HOCTH KBAJIPaTOB, (hopmynel CyMmbl KOO8
u paswocmu xybog. PaznokeHue MHOrowleHa Ha MHOXMTead. KBaapaTHblii TpexuseH.
Buidenenue nonnozo readpama e readpammom mpexunene. Teopema Buera. Paano;xemie
KBAJIpaTHOTO TpPEX4JeHa Ha JIMHEHHbIe MHOXMTEIW. MHOrouleHsl ¢ OAHON MepeMeHHOM.
Crenens MHorouneHa. Kopenb MHorousiexa.

Anrebpaunueckas apobs. Cokpaienue apobeit. [leficTBus ¢ anredbpanyeckMMH ApoOamH.



PauuonanbHble BhIpaxeHus M HX mpeobpasopanus. CBOHCTBA KBAJPaTHBIX KOPHEH M MX
NPUMEHEHHUE B BblYWMTAHUAX.

YpaBHeHnusi H HepaBeHCTBA

YpaBHenue ¢ ojHoi nepemeHHo#. Kopenb ypasHenus. JluneliHoe ypaBHCHME.
KeaspaTHoe ypaBHeHHe, GopMyna KOpHEH KBajpaTHOro ypaBHEHHMs. PelueHue palMoHaibHBIX
ypaBHeHuii. [Ipumepsl peliieH|s ypaBHEHNH BBICIIMX CTEMEHEH: METOMIbI 3aMeHbI MIEPEMEHHOH,
pa3lo’KeHHe Ha MHOKHTEIIH. &

VpaBHeHHe ¢ [BYMsl IIepeMEHHBIMH; pelneHue cucTeMbl. CucTeMa [BYX JIMHEHHBIX
ypaBHEHMH C [BYMs NEPEMEHHBIMM; PELICHME MOJCTAHOBKOH M anreOpanyecKuM ClIOXKEHHEM.
VpaBHEHHE C HECKOJILKUMH NepeMeHHBIMU. [IpuMeps! pelenns HenuHeRHbIX cucteM. [Ipumepsl
peLIEHHs YpaBHEHHUH B LIEJIBIX YHCIIaX.

HepapeHcTBO ¢ 0aHO# nepemeHHoM. Pewienne HepaseHcTsa. JIMHelHbIe HEpPAaBEHCTBA C
OJHOM mnepeMeHHOM M MX cucTembl. KBajipaTHble HepaBeHcTBa. [lpumepwut peutenus opobHo-
PAYUOHAIbHbBIX HEPABEHCING.

UucnoBble HepaBeHCTBA M MX CBOHCTBA. JJokazamenscmeo 4uciosulx u anzebpauieckux
Hepasencms.

[lepexon oT cnoBecHoH (OpPMYNTHPOBKM COOTHOIIEHHI MEXAY BelIMYMHAMH K
ajnredbpanyeckoil. PelieHue TeKCTOBBIX 3a1a4 anredbpanyeckum crnocodbom.

YucaoBble N0C/1e10BATENIBLHOCTH

[lonatue nocnenoBaTensHOCTH. ApUPMETHYECKas W IeOMETpUYEcCKas IPOTrPECCHM.
@opmynbl 00wero uneHa apuMETHYECKOH M IeOMETPUYECKOH NPOrpeccuii, CyMMBI MeEPBLIX
HECKOJIbKMX YJIEHOB apM(PMETHUECKOH M reoMeTpHUecKoil MporpeccHii.

CnoskHble MPOLEHTHI.

Yucnosbie hyHxkuun

[Tonsitne dynkumn. OGnacte onpenenenus ¢yHkuun. CriocoGbl 3aanus QYHKUMA.
['paduk dynkumu, Bospacranue u yObiBaHHe GYHKLMH, HaUGObLIEE U HAUMEHbLIEE 3HAYEHHS
yHKLIMM, HY1M QYHKUMH, NPOMEXKYTKM 3HAKONOCTOAHCTBA. UTeHue rpaduKkoB dyHKIMA,

DyHKUMH, ONMHCBIBAIOLIKE MPAMYIO M OOPAaTHYIO MPONOPLMOHANBHYIO 3aBUCHMOCTH, HX
rpadukn. Jluneiinas Qynxkums, ee rpaduk, reomerpuyeckmit cMeICH  KO3(QHIHEHTOR.
l'unepGona. Keaapatnunas dyuxums, ee rpaduk, napaGona. Koopaunarsl BepiuuHe! napaboil,
ock cummeTpun. Cmenennsie @ynkyuu ¢ HAMypansielM ROKAZAMeENEM, UX 2PAPUK. I'pacuxn
QYHKUMA: KOpeHb KBaJpaTHbI, KOpeHb KyOuueckuil, Moayab. Mcrnonbzosamue rpauKoB
GyHKUMI A5 pelueHns ypaBHEHHH U cHcTeM.

[Mpumeps! rpaduyeckux 3aBUCMMOCTEH, OTPAXKAIOLMX PeanbHbIE NPOLECCH: Kolehanue,
NOKa3aTe/bHblil POCT; YUCI0BbIE PYHKYUY, ONUCHLIBAIOWUE IMU NPOYECChL,

[lapannensHslii nepeHoc rpaduka BAoIb oceit KOOPJMHAT H CUMMEMPUSL OMHOCUMENLHO
ocell.

Koopaunarnbi

Hzobpaxenne ynces TOUKaMi KOOPAHHATHOM MPAMOiA. I'eomeTpuueckuit cMbIca MoLyIIA
4ucna. YuCoBbIE MPOMEKYTKM: MHTEpBal, OTPE3OK, nyd. Dopmyna paccmosanus mevncdy
MOYKAMU KOOPOUHAMHOU NPAMOIL.

JlekapToBLl KOOpAMHATLI HA MJIOCKOCTH; KOOp/iMHaThl TO4YKH. KoopanHaThl cepesmHbl
OTpe3ka. Popmyna pacCTOSHHS MeXJy ABYMS TOUKAMM ILIOCKOCTH. VYpaBHeHHE nNpsMOiA,

YrI0BO# K03GUUMEHT PAMOH, yCI0BHE MapaniebHOCTH NPSAMBIX. YpaBHEHUE OKPYKHOCTH C
UEHTPOM B Hauale KOOPAMHAT M 8 Jitoboil 3adannoil moyke.



I'pajuueckas wnrepnperauus YPAaBHEHHH C [BYMS TIEpEMEHHBIMM M UX CHCTEM,
HEPABCHCTB C IBYMd NIEPEMEHHBIMH M HX CHCTEM.

I'eomempun
IIpocreiimme reomerpnueckue ¢urypei

Touxa, npamas. Otpesok, n1y4. Yron. Buusi yrios. CMexXHBle U BEPTHKaJbHBIE YTIIbl.
buccextpuca yria. *
ITepecexaromuecss u napanensuse npamete. [lepnenaukynapusie npsameie. [pushaku

NapajebHOCTH MpsAMBIX. CBORCTBA MapajuleNIbHBIX MPSIMBIX. [Tepnenaukynap u HakioHHas K
NpsIMOIA.

MuoroyroasHukn

Tpeyronsuuxn. Buasr tpeyronsuukos. Meaunana, OuccekTpyca, BbICOTa, CPEAHAS JIMHMS
TpeyrosibHuKa. [Ipusnaku paBencTsa TpeyronsHukos. CroiicTea i NPU3HAKKU paBHOOEIPEHHOTO
TpeyronbHuKa. CepeIUHHBIN NepreHuKyIsap OTpesKa. Cymma yrioe tpeyrossuuka. Brewnue
yrael TpeyroneHuka. HepaBeHctBo Tpeyronbuuka. CooTHOEHUS MEXJly CTOPOHAMHM M YrjiaMH
TpeyroneHuKa. Teopema [Tudaropa.

llomoGueie Tpeyronsuuku. ITpusHaku momo6us TpeyrojibHHKOB. Touku mepeceuenus
MeanaH, OHMCCEKTPHC, BBICOT TPEYroJbHHKA, CEpPEIMHHBIX  MEPMNEHUKY/ISPOB  CTOPOH
TpeyroibHHKa. CBOHCTBO OGHMCCEKTPHCHI TpeyroJbHHKA. Teopema ®aneca. Merpuueckue
COOTHOLUCHUS B NPAMOYTOJIBHOM TpeyronbHuke. CHHyc, KOCUHYC, TAHIEHC, KOTAHIEHC OCTPOro
yI/la NpsAMOYTOJIHOTO TpeyroJbHUKA U yrioB oT 0 go 180. @opmyibl, cBA3BIBAIOMWME CHHYC,
KOCHHYC, TAHTCHC, KOTaHICHC OJHOro M TOro e yrna. Pemenue Tpeyronsuukos. Teopema
CHUHYCOB U TEOpeMa KOCHHYCOB.

Yerbipéxyrobuuku. Ilapannenorpamm. CroiicTBa M npu3HaKu napajenorpaMma.
IpamoyronbHuK, pom6, KBampar, UX ceoiicTBa M npuskaku. Tpareums. Cpenuss JiuHus Tparne-
IHH U e€ CBOHCTBA.

Muoroyronbhuku.  Beimykmbie  MHoroyrombHukd.  Cymma  yrios BBIMYKJIOTO
MHOroyrosibHuKa. [IpaBHIbHbBIE MHOIOYTOJIbHUKH.

Oxpyxnoctb 0 Kpyr. ['eomerpuyueckue nocrpoenus

OKpYXHOCTb M KpYr. DNEeMeHTBl OKPYXKHOCTH M Kpyra. LleHTpaiibHble M BMHCaHHbIE
yrael. Kacatenpnas Kk OkpykHOCTH M eE cBoiicTea. B3amMHOE pacmonoxeHue npsamoii u
OKpYy»HOCTH. OnMcaHHas W BIMCAHHAS OKPY)KHOCTH TPEYroJibHMKA. BIHUCaHHBIE W OMUCAHHBIE
YETHIPEXYTOJbHUKH, X CBOWCTRA M NPU3HAKH. BriicaHHbIE W 0NMCaHHBIE MHOTOYTOJIEHHKH.

['eometpuyeckoe mecro Touek (I'MT). CepenvHHBIH NeEpNeHAMKYISp OTpe3Ka U
Buccexrpuca yria kak 'MT.

['eoMeTpuyeckre nocTpoeHHs LMpKylneM © JuHeiikod. OcHOBHblE 3ajauM  Ha
NOCTPOEHHE: MOCTPOCHHUE YI/id, PABHOIO JAaHHOMY, TIOCTPOEHHE CEPEJMHHOTO MEepreHAHKYapa
JaHHOro  OTpe3Ka, TMOCTPOCHHE TNpPAMOH, TIpoXoAswmieil 4Yepe3  JaHHYI0 TOYKY M
NepreHAUKYISIPHON JaHHOM IpsAMOH, noctpoeHHe OUcceKTpHChl JaHHoro yria. IlocTpoenue
TPEYroJibHUKA 110 3aaHHBIM 35ieMeHTaM. Metoa 'MT B 3apavax Ha nocrpoeHue.

Iflsmeperme reOMETPpHYECKHX BEJIHYHH

Hiuna otpeska. Paccrosinue mMexay NByMs TOoukamMH. PacCTOsiHME OT TOYKH JI0 MpPSAMOIA.
PaccTosiHMe Mex oy napasuieIbHBIMH NPSMBIMH.
[lepuMeTp MHOrOYroJiIbHUKA.



Jnuna okpyxHocTH. J[JMHa AYTH OKPYXHOCTH.

['paagycHas Mepa yria. Beauunna BIMCaHHOrO yria.

[MoHsTHS TUIOWAAM MHOTOYronbHuka. PaBHoBenukue ¢urypbl. Haxoxaenue miomaiy
KBajIpaTa, NPAMOYTOJIbHMKA, Napallyie/lorpaMma, TpeyroibH1Ka, TparneuH.

[Noustre miowany kpyra. Ilnomans cexropa. OTHOLIEHHKE MIOWANCH nog06HbIX uUryp.

HeKapTOBbIE KOOpPAHHATHI HA IJIOCKOCTH

DopMyna pacCTOSIHUA MEXAY [AByMs TOUYKaMH. KoopauHaThl cepeluHBl OTpe3Ka.
YpaeHenue GuUrypol. YpaBHeHUs OKPYKHOCTH U npamoit. YriioBoii koo dUUMEHT NpsAMOH.

BekTophl

IMonste Bektopa. Moayns (miuHa) Bektopa. Papble Bexrtopbl. Konnnueaphbie
sexropbl. Koopauuatel Bekropa. CloXKeHHEe W BHIYHTAHME BEKTOPOB. YMHONKEHHE BEKTOPA Ha
yucno. CxansipHoe mpoussejeHe Bektopos. KocuHyc yria Mexay AByMs BEKTOPaMH.

I'eomerpuyeckne npeobpazoanus

INonsitve o npeobpasoBanun Gurypbl. [lwkenne ¢urypel. Buasl agwkenns Qurypst:
napasiebHbIA epeHoC, 0CeBasi CUMMETpPHS, LEHTPaibHAs CUMMETPHSA, NoBopoT. Pashble du-
rypsl. ['omorerus. [lonobue duryp.

JJIeMEHTHI JJOTHKH

Onpenenerue. AkcHomsl U TeopeMsl. JlokaszatenscTBo. JIoKa3aTe1bCTBO OT MPOTHBHOTO.
Teopema, obpaTHas gannoit. HeoGxoaumoe M J0CTaTouHoE YCIOBHMsA. YTOTpeOieHHe noruye-
CKUX CBSIZ0K eC/iL..., MO ..., mo2od U MoJIbKO moz2oq.

I'eomeTpusi B HCTOPHYECKOM PAa3BHTHH

M3 ucropun reomerpuu, «Hauana» Esxinpa. Meropus naroro noctynara Esxnupaa.
TpuroHomeTpuss — Hayka 00 M3MepeHMM TpeyrojbHMKOB. [locTpoeHue mnpaBuibHBIX
MHOTroyrojsHukoB. Kak 3apoaunach uaes KOOpAHHAT.

H.WU. Jlo6auepckuii. JI. Diinep. @anec. [Tudarop.



IIpumepHoe TemaTnueckoe nJIaHHpoBanue. Marematuka. S kiace
(5 yacoB B Henemo, Beero 170 yacor )

gz
§ & Coaep:xanune yueGnoro marepnana SeHIERTD
o YacoB
*
1 Hatypanbheie uncna 20
Konrponenas pa6ora 1
4 CroskeHue M BBIYHTaHUE HATYPAbHBIX YHCEN 33
Kontposnsnas pabora 2
3 YMHOXEHHE U JIeNleHNe HaTypaTbHBIX YUCe 37
KonrponbHas pabora 2
- O6rikHOBeHHbIE Jpobu 18
Konrponsnas pabora 1
5 HecaTuunele apobdu 48
KonTponshas pabota 3
[ToTopenneu cucrematnsanus yuebHoro matepuana 14
Kourponsuas paGota 1

IIpumepHoe TemaTnyeckoe niiannposanue. Maremaruka. 6 kiace
(5 uacor B Hepemo, Bcero 170 yacor)

v
2
«
c
o Copnepxanne yye6Horo marepuasa KonuuecTro
]
z 4acoB
=
=
1 JlenuMocTh HaTypalbHBIX YHCE 17
KonTponshas pabora 1
2 OOBIKHOBEHHBIE APOOH 38
KoHnTponbeHas pabora 3
3 OTHOLUEHHS U NPOTIOPLMH 28
Konrposisnas pabora 2
4 PaumnoHanbHbIe YKCaa U IeHCTBUSA HaJl HUMU 72
KonTtpossHas pabora 3
[ToBTOpEHME M cHMcTeMaTH3alMs y4eOHOro MaTepHrana 15
Kontposnbnas pabora 1




IlpumepHoe TemaTHuecKoe NaaHupoBanue. Anrebpa. 7 knace
(3 uaca B Heaeno, Beero 102 yaca)

B 8
g’ Copepzxanue yuebHoro
Z = KosnnuecrBo
S = maTepHana
= = 4acoB
*
1 JInHeliHOe ypaBHEeHMe ¢ 0JHOM lepeMeHHOH 15
KoHnrponbHas pabora 1
2 llenbie BhIpaskeHU 52
KonrposbHas pabora 4
3 OYHKLMUH 12
KoHtponbsHas pabota 1
4 Cucremel TMHEHHBIX ypaBHEHHUIH C ABYMsl NlepeMeHHBIMU 20
KonrposbHas paGora 1
[losropenue u cucTemaTusalus yuebHoro matepuana 3
HMrorosas koHTponsHas pabora 1
IIpumepnoe remaTnyeckoe nianupoBanue. Aarebpa. 8 knace
(3 waca B Hegento, Beero 102 yaca)
&2
2 E Conep:xanne yueGHoro
= B MaTepuana Koanuecrso
4acoB
1 PaunonanbsHele BeIpaxenus 44
KontposeHas pabora 3
2 Keaaparueie kopuu. JleficTBuTenbHbIE YHcIa 25
KonTponbhas paGora 1
3 KBaapatHble ypaBHeHus. 26
Kontposbnas patora 2
IToBTOpenne 'u cucremarnsauus yueHoro mMaTepuana I

KonTponbHas paboTa




IIpumepHoe TemaTnyeckoe I1aHupoBaHue. Anredpa. 9 kiace
(3 yaca B Henento, Bcero 102 yaca)

Conep:xkanue yueGHoro

Homep
rJIaBbI

MaTtepuaJja Komnuecrso
"acos
*

1 HepaseHcrpa 20
Konrponsnas paGora 1

2 Keanparnunas ¢pynkums 38
KoHnTponshas paGora 2

3 DeMEHTB! IPUMEPHOH MaTeMaTHKK 20
KonTponbsHas paGora 1

4 YucnoBele nocienoBarensHOCTH 17
KoHTtponbHas pabora 1
IToBropenne u cucrematu3anus yuebHoro Matepuaa 7
KonrponsHas pabora 1

IIpumepnoe TemaTHueckoe naanuposanue. I'eomerpus. 7 kiaace
(2 yaca B Hememo, Bcero 68 yacon)

5 § Copep:xanune yuyebuoro Konuuectro
é’ = MaTepHaia 4acoB
1 [Ipocreiiiune reomeTprueckue GUrypel U UX cCBOicTBa 15

Kourposnesnas pa6ora 1

2 | Tpeyronsuuku 18
KontponsHas pabora 1

3 [lapamnenensie npsmeie. Cymma yriioB TpeyroJibHHKa 16
KoHTpossHas paboTa 1

4 OxpyxHOCTb W Kpyr. ['eomMeTprUyeckne NoCTPOEHHs 16
KonrponbHas pabora 1

3

O606HL€HI/IC M cUCTeMaTH3allkug 3HaHHH ydalliHXxcs

Kourponbhas paborta




IIpumepnoe TemaTH4eckoe nianuposanue. I'eomerpus. 8 kiaace
(2 yaca B Hezesro, Beero 68 yacos)

g é Copepsxanne yuebnoro KoauuectBo
é 5 MarepHaJja 1acoB
*
1 YeThipéXyrobHHKH 22
Konrtponbhas pabora 2
2 [Togo6ue TpeyroJbHUKOB 16
KounTponbhas pabora 1
3 Peuienue npsiMoyroJibHbIX 14
TPeyroJIbHUKOB
KonTponeHas pabora 2
4 MHoroyroyibHUKH. [Tnowane MHOroyronsHuka 10
KonTponbsHas paboTta 1
[TosTOpEHMe M cucTemaTruszauus yuebHoro Matepuana 6
KoHnTpounbHas pabora 1
IlpumepHoe TemaTnyeckoe naanupoBanne. ['eomerpns. 9 kiace
(2 yaca B HezentO, Beero 68 yacog)
B
S @ Coaep:xanne yue6Horo KosinuectBo
é o MaTepHaJa 4yacoB
1 Pellenue TpeyronbHUKOB 16
Kontponbhas pabora
2 [IpaBuilbHbIE MHOTOYIOJILHUKH 4
KontpoabHas pabora 1
3 JleKapTOBbI KOOPAMHATEI HA MIOCKOCTH 11
KonTponbhas pabora 1
4 Bekropel 12
KoHTpoabHas pabora 1
5 I"'eomeTpuueckue npeoGpazopanus 13
KonTponbhas pabora 1
IToBropenne u cucrematusauus yue6Horo matepuana 8
KonTponbHas pabora 1




Pexomenpauun no ocnamennio yuebHoOro npouecca

OcHamenue npouecca o0yueHus MareMaTHke obecreunBaercs bubnuoreunsim hongom,
NI€YaTHBIMH TOCOOUSIMH, a TaKxKe MH(OPMALMOHHO -KOMMYHHKATHBHBIMH CPeICTBAMH, DKPAHHO-

3BYKOBBIMH TIpHOOpaMH, TeXHHYECKUMMU CPeACTBAMH OOYYeHMsl, y4eOHO-NIPAKTHYECKHM U
yucOHO-1a60paTopHBIM 060pyIOBaHHEM.

L bubanoreunsrii pong
HopmaTusubie gokymentsi *

1. @enepanbHelii rocynapcTBeHHbI 00pa3oBaTeNbHbIA CTAHAAPT OCHOBHOTO OBLIEro
ob6pazoBanus.

2. TlpumepHBIC IPOrpaMMEI OCHOBHOTO 06IIEro oOpasoBanus. Maremaruka. (Ctannaprsi
BTOporo nokojenus). — M.: ITpoceewenue. 2010.

3. @opmupoBaHHe yHUBEpPCANBHBIX yueOHbIX nefcTBMI B OCHOBHOMH wwkone. Cucrema
3afianumii / A. T'. Acmonos, O. A. Kapabaxosa. — M. INpocBewenwue, 2010.

YMK A. I'. Mepsnax, B. b. Ilononckui, M. C. Jxup

«Mamemamuxa. 5 knaccr, «Mamemamuka. 6 Kiaccy

1. A I Mepsnsk. Marematuka: 5 K. y4eOHHMK Juisi 06LIeo6pa3oBaTebHBIX
ydpexzaenuii / A. I'. Mepsnsak, B. B. INTononckuii, M. C. Sxup. — M.: Bentana-I'pag, 2013.

2. A. I Mepsnax. [lunakruyeckue Matepuaisl o Matemathke st 5 kiacea / A, T
Mepansk, B. b. Ilonosckuit, M. C. Sxup. — M.: Benrana-I"pad, 2013.

3. A. I Mepsnax. Pabouas TeTpaib M0 MaTeMaTHKe A1 5 Kiacca / A. I'. Mepansk, B. B.
[Tononckuii, M. C. Skup. — M.: Benrana-I'pag, 2013.

4. A. I' Mepsnax. Marematuka. Metoanka oGyuenus. 5 kiacc. PaGouas TeTpab
yuurens / A. I'. Mepansk, B. B. TTononckuit, M. C. SIkup. — M.: Benrana-I"pad, 2013.

5. A I Mepsnak. Maremaruka: 6 Ki1.: y4eGHMK s obmeobpazoBarebHBIX
yapexaenuii / A. I'. Mepansk, B. B. [Tosioncknii, M. C. flxup. — M.: Benrana-I'pad, 2013.

6. I'eomerpus: 7 kmace: yueOHMK U1sl ydaluxces o6umeoGpa3oBaTebHbIX y4pexaeHHiH/
A.I'. Mepansx, B.B. TMononckuit, M.C. SIkup. — M. : Benrana-I'pad, 2012,

7. I'eometpus: 7 knacc: AMAAKTHYECKME MaTEpHAIbL: cOOpPHUK 3aay W KOHTPOJBHLIX
pabot/ A.I'. Mepansk, B.B. [Tononckuit, M.C. SIkup. — M. : Benrana-I"pad, 2013.

8. I'eometpust: 7 knacc: paboune rerpamu Nel,2/ A.T'. Mepansk, B.B. ITonouckuii, M.C.
Axup. — M. : Benrana-I'pag, 2013.

9. T'comerpua: 7 kiacc: mertomuueckoe nocobue/ E.B. byuko, A.I'. Mepanak, B.b.
[ononckui, M.C. Axup. — M. : Benrana-I'pad, 2013.

10. I'eomeTpus: 8 kiacc: yueGHUK [ yyalmxcst o611e06pa3oBaTeNbHBIX yUpexK IeHHil/
A.I'. Mepansk, B.B. INononckuit, M.C. Slkup. — M. : Benrana-I'pad, 2013.

11. T'eometpus: 8 knace: AMAAKTHUECKHE MaTepHanbl: cGOPHUK 3a/lay M KOHTPOILHBIX
pabor / A.I. Mepansk, B.B. ITononckuit, M.C. Slkup. — M. : Benrana-I'pad, 2013.

12. I'eometpus: 8 knacc: paboune tetpamu Nel,2/ A.I. Mepanak, B.B. INonoHckuii,
M.C. Slkup. — M. : Benrana-I'pad, 2013.

13. T'eomeTpusa: 8 knacc: Meroauyeckoe nocobue/E.B. Byuxo, A.l. Mepansik, B.b.
[Tononckuii, M.C. Skup. — M. : Benrana-I'pag, 2013.

14. T'eomerpus: 9 knace: yueOHUK s ydaimxcst o61eo0pazoBaTebHbIX YUpPexkIEHHI/
A.l'. Mepansk, B.b. ITononckuii, M.C. Skup. — M. : Benrana-I'pag.

15. Teomerpus: 9 knacc : quaakTHYeckue MaTepualibl: cOOPHMK 3aa4 M KOHTPOJIBHBIX
pabot/ A.I'. Mepansk, B.b. [lononckuit, M.C. Slkup. — M. : Benrana-I'pag. )

16. I'eomeTpusi: 9 knacc: paboune terpagu Ne 1, 2/ AI'. Mep3nsk, B.B. INononckuii,
M.C. SIkup. — M. : Benrana-I'pad.

17. Teomerpusa: 9 knacc: meroauyeckoe nocobue/E.B. byuko, A.I'. Mepanak, B.b.
[Tononckuit, M.C. SIkup. — M. : Bentana-I'pag.



18. A. I Mepznax. Anrebpa: 7 ki1.: yieOHUK 1 0611e06pa30BaTEbHBIX YUPEKICHUH /
A.T'. Mepansk, B. B. [Tononckuit, M. C. fkup. — M.: Benrana-I'pad, 2013.

19. A. I'. Mepsaax. Anrebpa: 8 kn.: yueOHHK 115t 06111e06pa30BaTENILHBIX YUPEXKAEHUH /
A.T. Mepansk, B. B. Ilononckuii, M. C. Slkup. — M.: Benrana-T'pad, 2013.

20. A. I'. Mepsnax. Anrebpa: 9 ki.: yaeGHuk s 06meoOpasoBaTe/bHbIX YIPEKICHUH /
A. T. Mepansx, B. B. Ilononekuii, M. C. Sxup. — M.: Benrana-I'pad, 2013.

21. A. I Mep3nak. Jlunaxtuyeckue marepuainsl mo anrebpe ans 7 kmacca / A. T
Mepsnsk, B. B. [Tonouckuii, M. C. fAxup. — M. Benrana-I'pad, 2013.

22. A. I Mep3anax. Jlunaktnueckwe Marepuansl mo anrebpe ans 8 wnacca / A. I
Mepansk, B. B. Iononckuit, M. C. Sxup. — M.: Bentana-I'pad, 2013.

23. A. I Mep3snax. Jupaktuueckue Marepuanbl mo anrebpe ana 9 xnacca / A. T
Mepsnsik, B. B. I[loaonckuit, M. C. fAxup. — M.: Benrana-I'pad, 2013.

Cnpagovnbie noco6usi, HAYYHO-NONY/IAPHAA U MCTOPUYECKAsl IUTEpaTypa

1. DHuMkoneams s aereii. Maremaruka, Tom 11. — M.: AepanTa+, 2003.

2. http://www.kvant.info/ HayuHo-nonyaspHblii pU3MKO-MaTeMaTHUECKHH XKypHaN /s
LIKOJILHUKOB M cTYAeHTOB «KBaHT».

3. Jlesumac I'. I'. Hecrannapthele 3anauun no maremaruke. — M.: MJIEKCA, 2007.

4. I'agpunoea T. /]. 3aHnumarenbHas MateMmaTvka. 5-11 knacc. — Boarorpaa: Yuutens,
2008.

5. @apros A. B. Maremarnyeckue oJauMnuazael B wikose. 5-11 knacc. — M.: Alipuc-
npecc, 2005.

6. Hdenman M. A., Bunenxun H. A. 3a crpanuuaMy yyeOHMKa MaTeMarTHku. 5-6 kiacc. —
M.: Tlpoceelenue, 2004.

7. Baspun H.H., Ppubyc E.A. Crapunnble 3agaun. — M.: IlpocBewenue, 1994.

II. IleyaTHble Mocobus

1. Tabnuue! no MateMaTuke ais 5 — 9 kiaccos.

2. [lopTpeTsl BbIAIOIMXCS ACATEICH MATEMATHKH.

III. HudopmanuoHHbIe cpeacTBa

1. Kosnekuua MeauapecypcoB, 31eKTpoHHbIE 6a3bl JaHHBIX.

2. UnTepHer.

IV. OxpaHHO-3ByKOBBI€ OCOOHS.

I.  BuageopunbMmbl No MCTOPUM pa3BUTUS MAaTEMAaTHKH, MaTeMAaTHYECKMX MAeil u
METO/0B.

V. Texnuueckne cpeacrsa ofyueHus

1. Komnsrorep.

2. MynbeTrMeananpoexTop.

3. DKpaH (Ha wTaTUBE UK HABECHOM).

4. MurepakTiBHas JOCKa.

VI. Yuebno-npakruueckas n yuebno-naboparopuoe o6opygoBanue

1. Jlocka MarHuTHas ¢ KOOpPIMHATHOM CETKOI.

2. Habop undp, 6ykBs, 3HAKOB [J151 cpeHeil WKoJIb (MAarHUTHLIH).

3. Habopel «HacTu nenoro na kpyre», «[lpocTeie apo6u».

4. Habop reometpuueckux Te (1€MOHCTPAUMOHHEIN M pa3 aTOUHBI).

5. Monenb eauuuLbl oObema.

6. KOMIIEeKT uepTéxKHbIX MHCTPYMEHTOB (K/IACCHBIX M pa3laTovHBIX): JIMHeliKa,
TPaHCMOPTHP, yroabHuk (30°, 60°), yrombshuk (45°, 45°), uMpKyb.

7. HaGopwl ansa mopenupoBanus (useTHas Gymara, KapTOH, KajlbKa, KIe#, HOXHHLUEI,
[JIACTHIIMH).



