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INOACHUTEJ/IBHASI 3AIINMCKA
[TpumepHasi pabouasi mporpamMma pa3paboTaHa C IieJibI0 OKa3aHHSl METOAWYEeCKOW TOMOIIU
YUUTETI0 MaTeMaTUKH B CO3JaHUM a/jaliTUPOBAHHOM pabouell MporpaMMel 1o yuebGHOMY
TpeIMeTy, OPHUEHTHPOBAHHOW Ha COBPeMeHHbIe TEeHJEeHIMM B INKOJBHOM 0O0pa3oBaHUU U
aKTWBHBbIE METO/MKM OOyueHHs, a TaKKe C Y4eTOM KOPPeKLIMOHHO-Pa3BUBAKOLIEr0 TO/AX0ZA B
00y4eH!M KOJILHUKOB C PACCTPONMCTBAMH ayTUCTUYeCKOro criekTpa (fganee - PAC).

[TpumepHasi pabouasi TporpaMma Mo3BOJIUT YUUTE/TI0 peai30BaTh B MPOLecce TMperojiaBaHust
MaTeMaTHKH COBPEMEHHbIe TIOAXO/Abl K (POPMUPOBAHHUIO JIMYHOCTHBIX, METarpeJMeTHbIX M
TIpeJIMeTHBIX pe3y/ibTaToB 00yueHus IKOLHUKOB ¢ PAC, cdhopmynupoBaHHbIX B @efiepaibHOM
roCyZlapCTBeHHOM 00pa30oBaTe/lbHOM CTaHZAPTe OCHOBHOTO 00IIero oOpa3oBaHUs; OMpesenuTh
o0si3aTesibHYI0 (MHBAapUMAHTHYH0) 4YacThb COJiep)KaHUs yuyeOHOro Kypca TI0O MaTeMaTHKe;
OTIpeZie/IUTh U CTPYKTYpPUPOBATh T/IaHUPYeMble pe3y/bTaThl 00yUeHus1 U cofiep>kaHue yueOHOro
npegMeTa «MaTemaTHKa» 110 rojgaMm obydenus B cootBercTBUU ¢ PI'OC OOO (YyTB. pUKa30M
MunucrepcTBa npocBeijenns: Poccuiickoit @epeparmu ot 31.05.2021 Ne287 «O06 yTBep)KAeHUA
denepasbHOTO  TOCY/IapCTBEHHOrO  00pa30oBaTe/NbHOTO  CTaHZApTa OCHOBHOTO  00II[ero
obpa3oBaHusi»); [IpumMepHON OCHOBHOH 0Opa3oBaTe/bHOM TPOTPAMMOM OCHOBHOTO OOIIero
obpa3zoBanus (ofobpeHa perieHneM ®efepasbHOTO yueOHO-METOJUUYECKOT0 00beJUHEHHUS T10
ob1eMy obpa3oBaHMIO, POTOKOJ OT 18 mapra 2022r. Nel/22); TIpuMepHOH afanTHPOBaHHON
OCHOBHOM 00pa30BaTe/IbHOM ITPOrpaMMOM OCHOBHOTO 00I[ero oOpa3oBaHHsI O0YyUaroIuXxcs C
pacCTpoONCTBaMM ayTUCTUUeCKOro crektpa (omobpeHa peinenuem @PenepanbHOrO yueOHO-
MeTO/IUeCcKOro 00beJUHeHHUsI 110 0011IeMy 00pa30BaHuUI0, TTPOTOKOJI OT 18 MapTta 2022r. Nel/22);
[TpumMepHO# mporpaMMmoii BocmuTaHusi (ofoOpeHa pelleHreM (dezepasbHOTO  yueOHO-
MeTo[uueckoro obwearHeHus1 1Mo o6ieMy obpa3oBaHHiO, TIPOTOKOa oT 2 uioHS 2020 1. Ne
2/20).

[MpumepHasi afanTHpoBaHHas paboyas TIpOrpaMMa I103BOJIUT YuWTe/t0 pa3paboTaTh
KaJleHJJapHO-TeMaTH4yeCcKoe TIJIaHUPOBaHHWE C YYETOM OCOOeHHOCTell KOHKDETHOTO Kiacca,
0cobbIx obOpa3oBaTe/bHBIX MOTpebHOCTel 00yuaromMxcsi ¢ PacCTPOMCTBAMH ayTUCTHUECKOTO
CTeKTpa; pacrpeziesuTh 00si3aTeslbHOE TIpeJMETHOE CO/Iep)KaHWe 10 TofaM OoOydeHUs: B
COOTBETCTBHHM C PECYPCOM yueOHOTO BPEMEHH, BbIZIE/IIEMOT0 Ha U3yueHHe pa3ziesioB/TeM Kypca,
TI0C/Ie/IOBATeIbHOCTBI0 MX HW3yueHHs (B Tpefiefiax OZHOTO Kjacca), 0COOeHHOCTel TipeziMeTa
«MareMaTHKa» W BO3pacTHBIX ocobeHHOCTel oOyuatomuxcs ¢ PAC; pa3paboTaTb OCHOBHbIE
BU/IbI yueOHOUW [esTe/IbHOCTH /il OCBOeHWsi y4yeOHOTO MaTepuana pas/iesioB/TeM Kypca.
JIMUHOCTHBIE ¥ MeTarpeIMEeTHBIE pe3y/bTaThl B IPUMEPHOI paboueii MporpamMMe IpeCTaB/IeHbl
C Y4éToM OCOOEeHHOCTel TIpernoJaBaHUsi MaTeMaTHKd B OCHOBHOH 001eo0Opa3oBaTesibHOMN
mKose, ocoObix obpa3oBarenbHbIX TMOTpebHOCTel obyuatoiuxcsi ¢ PAC; mniaHuMpyembie
Tipe/MeTHbIe pe3y/bTaThl pacrpejie/ieHbl M0 rojamM o0ydeHHsT C YUETOM MeTOAUYEeCKUX
TPaJULINK TIOCTPOEHUsI  IIKOJILHOTO Kypca MaTeMaTHMKUM W 0COOeHHOCTSIMM OpraHu3alyu
yueOHOTo Tipoliecca 10 BapUaHTy 2 TIPUMepPHOW aZianTHPOBaHHON OCHOBHOM 0Opa3oBaTesbHOMN
NpOrpaMMbI OCHOBHOTO 0011iero obpa3oBanus ooyyatoiuxcsi ¢ PAC.

OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O ITPEIIMETA «MATEMATUKA»
[TpumepHasi pabouasi afjanTHpPOBaHHAst TIpOrpaMMa o MaTteMaTHKe zijisi oOyuatoruxcs ¢ PAC
5-10 kmaccoB pa3paboraHa Ha ocHoBe (dezepasbHOrO TOCYJApPCTBEHHOTO 00pa30BaTebHOrO
CTaHZA@pTa OCHOBHOTO 001I[ero 00pa3oBaHMs C YUETOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
TIpebsIB/IIEMBIX K MaTeMaTHUeCKOMYy 00pa30BaHHWIO, U TPaZMLIMHA POCCUHCKOro oOpa3oBaHUs,
KOTOpbIe 06eCrieurBaroT OBJafieHre K/TFOUeBbLIMU KOMITeTEHIUSIMU, COCTABJISIOIIMMIA OCHOBY [I/Is
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HerpepbIBHOTO 00pa30BaHMsT M CaMODPa3BUTHS, a TakXKe I[eJIOCTHOCTh OOIeKyIbTYpPHOTO,
JIMYHOCTHOTO W TIO3HABAaTebHOTO pasBUTUs oOydaromyxcs. B paboueii mporpaMme yuTeHBI
uen U TonokeHWss KOHLeTLIMK pa3BUTHS MaTeMaTHueckoro obOpa3oBaHusi B Poccuiickoi
depepaLyu.

B snoxy umdpoBoi TpaHchopMalu Bcex cdep uesioBeuecKoi [esiTe/IbHOCTH HEeBO3MOXKHO
cTatb 0Opa30oBaHHBIM COBPEMEHHBIM Ue/IOBEKOM 0Oe3 0a30BOM MaTeMaTUUECKOM IOATOTOBKH.
YKe B IIKOJIe MaTeMaTHKa CTYKUT OTIOPHBIM TIPeAMETOM /il U3yUeHHUs] CMEXKHBIX JUCLUILIVH, a
1oC/ie IIKOJIbI peayibHOW HeoOXOAWMOCTBIO CTAaHOBUTCS HeIpephiBHOe 00pa3oBaHWe, 4YTO
TpeOyeT TOMHOIIEHHOW 0a30BOM 00I[e00pa3oBaTelbHON TMOATOTOBKHM, B TOM UKCIe U
MaTeMaTu4ecKor. OT0 00yC/IOBI€HO TeM, UTO B HAIllK JHU PACTET YMCIIO TPOQeCCHid, CBSI3aHHBIX
C HeToCpe/ICTBEHHBIM TIPUMEHeHHeM MaTeMaTUKW: M B cdepe SKOHOMHKH, M B Ou3Hece, U B
TEXHOJIOTUYeCKUX 00/1acTsaX, W [ake B TyMaHWUTapHbIX cdepax. Takum o6pa3om, Kpyr
IIKOJIbHUKOB, [/Isi KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAUMMBIM TIPEIMETOM, PaCIUPSETCS.

[TpakTUyeckasi MOIE3HOCTb MaTeMaTUKU OOyC/IOB/ieHa TeM, UTO eé TIPeJMeTOM SIBIISFOTCS
dbyHIaMeHTa/lbHbIe CTPYKTYPhI HallleTo MUpa: MPOCTPAaHCTBEeHHBbIE ()OPMBbI U KOJMUECTBEHHbIE
OTHOIIIEHUsI OT TIPOCTEHINNX, YCBAaMBAEMBbIX B HETIOCPEJCTBEHHOM OIIbITe, /0 AOCTaTOUHO
CJIO’KHBIX, HEOOXOAWMBIX [I/Isi PAa3BUTUsS HAYUYHbIX W TIPUKIAAHbIX Hed. Be3 KOHKpeTHbIX
MaTeMaTUUeCKUX 3HaHWW 3aTPy/IHEHO TOHWMaHWe TPUHIUIIOB YCTPONCTBA M UCIIO/Ib30BAHUS
COBPEMEHHOW TEeXHWKH, BOCIIPUSATHE W WHTEepIipeTals pa3HoOoOpa3HOW  COoIMaIbHOM,
9KOHOMUYECKOU, MOMUTUUeCKON mHdopMaluu, ManodddeKTiBHA MOBCeHEBHas TTPAKTUUeCKast
JesiTeIbHOCTh.  KakZioMy uesioBeKy B CBOeM >XM3HU TPUXOAUTCS BBITIOJNHATh PaCyéThbl U
COCTaB/ISITh alITOPUTMbI, HAXOJUTh U TIPUMEHSITb (JOPMYJIbI, B/IaZieTh MPAKTUUECKUMU TTPUEMaMU
reoMeTpUUeCKUX W3MepPeHUM U MOCTPOeHWM, UWTaTh WHGOpPMAI[WIO, TIPe/CTaB/IeHHYI0 B BHJE
Tabsul, AvarpaMMm W rpaduKoB, XUTb B YCIOBUSIX HeONpeJe/séHHOCTU U TOHUMAaTh
BEPOSITHOCTHBIN XapaKTep CyYalHbBIX COOLITHM.

OJHOBpPeMeHHO C pacipeHueM cdep NpUMeHeHHUss MaTeMaTUKA B COBPEMEHHOM 00IIiecTBe
BCé Oosiee Ba)KHBIM CTAaHOBHUTCSI MaTeMaTUYeCKWH CTWU/Ib MBbIIIIEHUs], TPOSIBISIOUIMNACT B
orpe/ie/IEHHBIX YMCTBEHHBIX HaBblKaxX. B mporjecce nu3yueHus MaTeMaTMKU B apceHas NpUEMOB
Y MeTO/IOB MBIILIJIEHHUSI UesloBeKa eCTeCTBeHHbIM 00pa30oM BKJIFOUAIOTCS MHAYKLUS U JeJyKLVs,
000011leHe UM KOHKpeTH3allus, aHajJu3 U CHHTe3, KilacCupUKalUs U CUcTeMaTh3aLus,
abcrparvpoBaHve U aHasorusi. OOBEKTbl MaTeMaTWYeCKMX YyMO3aK/IHUeHWH, TpaBWia HX
KOHCTPYMPOBaHUS PaCKPhIBAlOT MeXaHK3M JIOTHUeCKHUX TIOCTPOeHUM, CrIoCOOCTBYIOT BhIpaOOTKe
yMeHus1 (pOopMyJ/IpOBaTh, OOOCHOBBIBAaTb UM [I0Ka3blBaTh CY>K[EHUs, T€M CaMbIM DPa3BUBAIOT
Jloruyeckoe MbllllieHWe. Bepyiasgs posib NMPUHAJ/IEXAT MaTemMaThke W B (OPMHPOBaHUHU
aJITOPUTMUUECKOM KOMIIOHEHThI MBILLIJIEHUS] U BOCTIMTAHUMA YMEHUW J1efiCTBOBATh 10 3a/laHHbIM
a/JroOpuTMaM, COBEpIIeHCTBOBAaTh U3BeCTHbIe U KOHCTPYUPOBaTh HOBBIe. B mpoliecce peleHust
3aJlau — OCHOBOW YyueOHOW JeATeNbHOCTH Ha ypOKaX MaTeMaTHMKH — pa3BUBAIOTCS TakKKe
TBOpUeCKasl ¥ IPUKJIaZHasi CTOPOHBI MBILUIEHHSI.

OObyueHne wmareMaTHKe [aéT BO3MOXKHOCTb pa3BUBAaTh y OOyYarOIIMXCS TOUHYIO,
palLMOHabHYI0 U MH(POPMATHBHYIO peub, yMeHHe 0TOHMpaTh Haubosee TIOAXO/SIINE SI3bIKOBLIE,
CUMBOJIMYECKMe, Trpauueckde CpeJiCTBa JJi1 BbIPDAKEHUS] CY)XXKIAeHUW U HarasgHOro UX
Tipe/|CTaB/IeHuUs.

Heo6xo0arMbIM KOMIIOHEHTOM 0011[ei Ky/IbTYPbI B COBPEMEHHOM TOJIKOBAaHHH SIB/ISIETCS 0011iee
3HaKOMCTBO C MeTOJlaMy MO3HaHUs [eMCTBUTE/IbHOCTH, Npe/iCTaB/IeHre O TpejMeTe U MeToax
MaTeMaTHKH, WX OTIMYMM OT METO/OB JPYTMX eCTeCTBeHHbIX M T'yMaHUTapHbIX HaykK, 00
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0Cc00eHHOCTSIX TIPUMEHeHHs] MaTeMaTHKH ISl pellieHrs] HayuHbIX M MPUK/IaJHbIX 3a71ad. Takum
obpa3om, MaTeMaTHueckoe oOpa3oBaHre BHOCHT CBOM BK/aZ B JopMHpoOBaHue 0011jel KY/IbTYpbI
yesioBeKa.

V3yueHne wmaTeMaTMKH TakKXe CIIOCOOCTBYeT SCTETUUECKOMY BOCIMTAaHUIO UesioBeKa,
MOHMMAaHUI0  KpacoTbl U  U3sjeCTBa MaTeMaTUYeCKUX  pacCy’K[eHW, BOCIIPUSTUIO
reoMeTpuuecKrx opM, YCBOEHUIO U/led CUMMETPUH.

Inst obyuarormxcst ¢ PAC marematnueckoe obpa3oBaHue MMeeT BhIDaKeHHYH0 KOPPeKL[MOHHO-
Pa3BUBAIOIIYI0 HATPaB/IeHHOCTh, BJIMSIET HAa Pa3BUTHe abCTPAaKTHOTO MBIIJIEHHS, IOTUYeCKOTO U
KPUTHUECKOTO MbIITeHus. Takke MaTeMaTHueckoe oOpa3oBaHMe HarpaB/ieHO Ha pPa3BUTHeE WX
YKU3HEHHBIX KOMIIeTeHLMH, TaK KaK 3HaHWS U yMEeHWs, IoJjiydyaeMble TIPYM W3yueHWUH TpeAMeTa
«MaremaTtHiKa», TO3BOJISIOT WCIOb30BaTh WX B TOBCEJHEBHOW >KU3HU W TaKUM 00pa3om
pacLIMpsTh WHAUBUYAIBHBINA OMBIT oOyuaroiierocs. Ha pa3BuTHe KM3HEHHOW KOMITeTeHIUH Y
obyuarouuxcsi ¢ PAC Takke HarpaB/ieHO HCIIONb30BaHHe B XOJie U3y4eHHs TpeJMeTa
«MaTeMaTHKa» TIPAKTUUECKUX METO/0B M pacueToB. PelieHue 3afau w3 pasjena «PeasnbHast
MaTeMaTUKa» SIB/ISIETCSI BaKHBIM 37IeMEHTOM (OPMUPOBAHUS KU3HEHHBIX KOMITETEHL[UH U
criocobeTByeT hopmupoBaHUio y obOyuatorruxcst ¢ PAC Heo6X0AUMOro COManbHOrO OIbITa.

IOE/JIN 1 OCOBEHHOCTU N3YUYEHUSA YYEBHOI'O ITPEIMETA
«MATEMATHUKA» 5-10 K/IIACCBI
[TpuopuTeTHBIMY 1ie/IIMU 00yUeHus1 MaTeMaThKe B 5—10 Kjiaccax siB/SIFOTCS:

- (hopMupOBaHMe 1|eHTPa/IbHBIX MaTeMaTUYeCKUX MOHATUN (UKCII0, BeJTMUMHA, TeOMeTpuuecKast
durypa, miepemMeHHasi, BePOSTHOCTb, (YHKIMs), 0OecreunBarOmUX TMPEeMCTBEHHOCTb U
MepCIIeKTUBHOCTh MaTeMaTUYeCKOT0 00pa3oBaHUsl 00yUaroIIuxCs;

- [1oBeJieHue O6y‘—IaI-OH_[I/IXCH c PAC Ha AOCTYITHOM [J1d HUX YPOBHE K OCO3HAHWIO B3dMMOCBS3U
MaT€MdTUKHM W OKDYXalollero Mupd, IOHHUMdHHE MATE€MdTUKHM KdK UYdCTH oneﬁ KYJIbTYPbI
yejoBeyeCTBa,

- pa3BUTHE WHTE/UIEKTyaJbHBIX W TBOPUECKUX criocobHocTelt oOyuwatouquxcsi ¢ PAC,
NO3HaBaTe/IbHOM aKTUBHOCTH, UCC/Ie0BAaTe/IbCKUX YMEHNM, KPUTUUHOCTH MBIILJIEHUSs], UHTepeca
K U3yUeHUIO MaTeMaTHKU;

- (dopmupoBaHue (GYHKLMOHAIBHON MareMaThyeckod rpaMOTHOCTA oOyuvaromuxcs ¢ PAC:
yMeHMUsl pacrio3HaBaTh MPOsIBJIEHUs] MaTeMaTH4yeCKUX MOHATHH, 00BbeKTOB M 3aKOHOMEPHOCTel B
peasibHbIX YKU3HEHHbIX CUTyaL[UsiX U MPU W3yueHWUH JIPYTHUX yueOHBIX IpeMeTOB, TPOSIBJIEHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTel, (opMy/lMpoBaTh MX Ha SI3blKeé MaTeMaTUKU U CO3/aBaTh
MaTeMaTHUeCcKrue Mojie/ly, NMPUMEeHSTb OCBOEHHbI MaTeMaTW4yeCKUW amnmapar [Jjs peLleHus
NIPaKTHKOOPUEHTUPOBAHHBIX 3a/lau, UHTepPIIPeTUPOBaTh M OLeHUBATh MIOyYeHHbIe pe3y/IbTaThl.

OCHOBHBIE JTMHUM COJZIEP>KaHUs Kypca MaTeMaTHKH B 5—10 kiaccax: «Uuc/a U BHIUMC/TIEHUS»,
«Anrebpa» («Asrebpanueckre BbIpaKeHUs», «YDPaBHEHUS W HEPABEHCTBa»), «DyHKIMW»,
«BeposiTHOCTE M cTaTuCTHKa», «['eomerpusi» («['eomeTpuueckre GUTYpbl U MX CBOMCTBa»,
«/3MepeHre reoMeTpUUYeCKUX BeJTMUMH»). [laHHBIE TMHUW PA3BHUBAIOTCS TMapasijiesibHO, KaXK/ast
B COOTBETCTBUH C COOCTBEHHOM JIOTHKOM, OZJHAKO He He3aBUCHMO OZIHA OT JPYroi, a B TeCHOM
KOHTaKTe U B3auMojeHcTBHH. Kpome 3TOro, MX OO0BeJUHSIET JIOTHYecKas COCTaBJ/ISIOIIas,
TPaJUIIMOHHO TIPUCYIljasi MaTeMaTHKe W TIPOHU3bIBAKOI[asi BCe MaTeMaTH4eCcKhe KypChbl U
cogepxarenbHble  juHUM.  CdopmynupoBaHHoe B @DefepasbHOM — TOCYapCTBEHHOM
oOpa3oBaTe/lbHOM CTaHZApTe OCHOBHOTO 0OIiero obpa3oBaHusi TpeOoBaHHE «yYMeTh
OlepupOBaTh TIOHATUSMU: OMpeJie/ieHrHe, aKCHMOMa, TeopeMa, [l0Ka3aTelbCTBO; yMeHUe
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pacro3HaBaTh WCTHWHHbIE U JIOKHBbIE BbICKA3bIBaHWS], MPUBOAUTH MPUMeEPLI U KOHTPIIPUMEPHI,
CTPOUTH BbICKA3biBaHWS M OTPULIAHWS BBbICKA3bIBaHWI» OTHOCUTCS KO BCeM Kypcam, a
dbopMHpoBaHrEe  JIOTUYECKMX YMEHHUH pacIipeesisieTcs 10 BCeM TrofiaM 0O0yJeHHs Ha YpOBHe
OCHOBHOTO 00111ero oOpa3oBaHwUsl.

Copepkanvie 00pa3oBaHHs, COOTBETCTBYHOILlee TpPeAMETHBIM pe3y/bTaTaM OCBOeHHsI
[TpumepHO# pabouyeli Mporpammbl, pacripefie/i€EHHBIM TI0 rojjaM 00yueHuUsl, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, uToObl KO BCEM OCHOBHBIM, MTPUHLIUTTHAIBEHBIM Borpocam obyudaroruecsi ¢ PAC
oOpalraMch HeOJHOKPATHO, UTOObI OB/Ia/leHHe MaTeMaTHUYeCKUMH TOHSTUSMH W HaBbIKaMU
OCYIL[eCTB/ISIZIOCh TIOC/IeZIOBAaTe/IbHO U TIOCTyMaTeNbHO, C  COO/MIO/leHueM  TIPUHIUTIA
NPeeMCTBEHHOCTH, a HOBble 3HaHUS BK/IIOYATMCh B OOIIYI0 CHCTEMy MaTeMaTH4ecKuX
TIpe/iCTaB/IeHNi 00yUaroIuXCsi, pacupsisi ¥ yriuy0ssst e, oOpa3ysi IPOYHbIE MHOKECTBEHHBIe
CBSI3U.

MECTO YYEBHOI' O ITPEIMETA <MATEMATUKA» B YYEBHOM IIJTAHE

B cootBetcTBrM ¢ PeziepanibHbIM rOCy1apCTBEHHBIM 00pa30BaTe/IbHBIM CTaH[apPTOM OCHOBHOTO
obiiero obpasoBanus, I[IprMepHON aZiaITHPOBAHHOW OCHOBHOW 00pa30BaTe/IbHON TPOTrPaMMOM
OCHOBHOTO 0011iero obpa3oBanust obydatomyxcsi ¢ PAC, MaTeMaTHKa SIB/ISIETCS 00si3aTeTbHBIM
npeJMeTOM Ha JaHHOM YpoBHe obOpa3oBaHusi. B 5-10 knaccax yueOHbI mMpeiMeT
«MaTemaTHhKa» HM3yuaeTcsi B paMKaxX CJeAyIOI[UX yueOHBIX KypCOB: B 5—6 Kgaccax — Kypca
«MatemaTuka», B 7—10 Kjmaccax — KypcoB «Ajrebpa» (BK/IOYas 3/eMEHTbl CTaTUCTUKU U
TeoprH BeposITHOCTel) U «['eomeTpusi».

Hacrosimeli mporpamMMoii, B COOTBETCTBHE C yueOHBIM TUIaHOM BapwaHTa 2 IlpumMepHoii
a/IaTUPOBAHHOM OCHOBHOW 00pa30oBaTe/bHOM TPOrpaMMbl OCHOBHOTO 00I1iero obOpa3oBaHUs
obyuatommuxcss ¢ PAC, mipemycMmaTpuBaeTcsi BbijeieHHe B y4eOHOM TulaHe Ha H3yueHUe
MaTeMaTHKH B 5—10 Kjaccax 5 yuyeOHBIX UYacOB B HEJIe/I0 B TeUeHHe KaXKOro rojga obyueHwus,
Bcero 1015 yueOHBIX YacoB.

TeMaTHueCcKoe MIaHUPOBaHHe yueOHBIX KYypCOB M PEKOMEHAyeMoe pacripeiesieHre yueOHOro
BPEMEHU [I/IsI U3yUYeHHUs] OT[e/bHBIX TeM, MpeJJIOXKEeHHble B HACTOsIIeH MporpaMme, HaJo
paccMaTpuBaTh KakK TMPUMEpPHbIe OPHUEHTHPbI B TOMOILb COCTAaBUTE/I0 aBTOPCKOW paboueit
NIPOTPaMMBbI ¥ TIPEXKJe BCEro yuuTento. ABTOpP paboueid TIporpaMMbl BIIpaBe YBETUUUTH WU
YMEHBIINUTD TIPEIJIOKEHHOe UUC/I0 yUeOHBbIX YacoB Ha TeMy, UuTOObI yryOUTHCS B TE€MATHKY,
Oosiee 3aMHTEPECOBABILIYIO YUEHHWKOB, WM HalpaBUTh YCU/IMS Ha TPEO/IOJIEHUe 3aTPYAHEHUH.
MonycTMo TakXke JIOKaJbHOe Tepepacripe/ie/ieHHe W TIepecTaHOBKa 3/IEMEHTOB COJepyKaHHUS
BHYTPM [JAHHOTO Kjacca. Ko/snMuecTBO TPOBEPOYHBIX pabOT (TeMaTUUYeCKU W WTOTOBBIN
KOHTPOJIb KauecTBa YCBOEHHMsI yuyeOHOro Marepuana) W WX TUI (CaMOCTOSITe/IbHbIE U
KOHTDOJIbHBIE pabOTBI, TECTHI) OCTAIOTCS HAa yYCMOTpeHHWe yuuTess. Takke yuuTesb BIIpaBe
YBEJIMUUTh WM YMEHBIIUTh UKUCIO0 Y4YeOHBIX YacoB, OTBeAEHHbIX B IIpuMepHol paboueit
nporpaMMe Ha 0000ljeHWe, TIOBTOpeHHWe, CHUCTeMaTH3alul0 3HAHUK  O00YYarOI[UXCH.
EUHCTBEHHBIM, HO TIPUHIIUIIMATILHO BaXKHBIM KPUTEPUEM, SIBJISIETCS JOCTHXKEHHE pe3y/bTaToB
o0yueHUs1, YKa3aHHBIX B HaCTOSIIeN TIPOrpaMMe.

OCOBEHHOCTU ITPEITIOJABAHUS ITPEJIMETA «<MATEMATHUKA»
OBYUAROIIIUMCHS C PAC
MHorue obOyuatoniuecs ¢ PAC 006/1aal0T XOpOIIMMU BBIYMC/IUTETBHBIMM HaBbIKaMu. OHH
MOTYT CUMTaThb BEPHO, B OBICTPOM TeMIle, B TOM UHCJ/Ie, YCTHO, YCIIEIHbl B BBITIOJTHEHUU
3a/laHuk, TPeOyIOIMX NMpHUMeHeHHUs] YCBOEHHBIX paHee aJrOpUTMOB W (POPMYJ/, OJHAKO MOTYT
WCTIBITHIBATh 3aTPY/JHEHHs Ha dTare BbIOOpa HY>KHOT'O alropuT™Ma Wiv (GopMyibl.



Y obyuatonuxcs ¢ PAC Haubosbilive 3aTpyJHEeHHsT BO3HUKAIOT TIPU PeIIeHHH TEeKCTOBBIX
33/lau U13-3a HeJ0CTaTKOB JIEKCMKO-TpaMMAaTUUeCKOro CTPOsl peuy, HapylleHWs [OHUMaHUs
TIPUYMHHO-C/Ie[ICTBEHHbIX CBsi3ell W JeduiurapHOCTH BooOpakeHusi. OHU 3aTPYAHSIOTCS
BBI/Ie/IUTh 3HAUMMYHO [ijisl pellieHUs 3afaud uH@opmauio. C TpyZioM OCYILECTBIISIOT IepeHoC
TIpY pellieHu OJHOTHUITHBIX 33/lau B C/lyuae He3HauWTe/JbHOr0 U3MeHeHus1 (POpMy/IMpOBKHY, ellle
TPyZHee UM [JaeTcsl IpUMeHeHHe MOTyYeHHbIX aKa/leMUUeCKMX HaBbIKOB B peajlbHOW XKU3HU. V13-
3a «OyKBa/bHOrO» TIOHMMaHWsS TIPOYMTAHHOTO OHM MOTYT He 3aMeyaTb KOCBEHHBIX
¢dopmyiupoBok. YacTo pelaroT 3aZ,auu, IPOCTO MaHUIY/IMPYs yMcaaMy 6e3 TOHUMaHUs JIOTUKU
pelLleHusl.

Haxe Te 13 00y4aroMXCs, KOTOPble B COCTOSIHUU TPABU/IBHO PeIlaTh 3afiaud, CyL[eCTBEHHO
3aTPY/AHSIOTCS B CXeMaTH3al[MM peLleHusi, COCTaB/JIeHUM BepHOW U MH(OPMAaTUBHON KpaTKOM
3amKCH, COCTaB/IEHWM TUlaHa PeIIeHus 3aJaud U 4yeprexa. VIM TpygHO TOHSTH, a TeM Ooree
00BSICHUTB, TIOC/IE/IOBATEILHOCTh 3TAllOB pellieHrsl U CyTh TOTO WM WHOTO MaTeMaTHYeCKOoro
JedictBusi. Elle TpyjHee WHTepNpPeTUPOBAaTh pe3y/bTaThl B 3a/laue W MCC/Iel0BaTh MOJyueHHOe
pellieHue.

[Ipy BBINOSHEHWHM 3a/laHUM Ha paclio3HaBaHWe JIOTUYeCKW HEeKOPPEeKTHBIX BbICKa3bIBaHMM,
pelieHre JIOTUYeCKUX 3a7iay, TPeOYIOIMX pacCyXJeHnsl U OOBSICHEHHS XOZia CBOETO pelleHws],
OyyT BO3HHKATb CyIleCTBEHHbIE TPYAHOCTH.

Obyuatorumcsi ¢ PAC 13-3a HepaBHOMEPHOCTH Pa3BUTHS TICUXUUECKUX (YHKLUN TPYJHO
OCYIIIeCTB/IATh 1€PeHOC IM0JIyYeHHbIX 3HaHWW M3 OfIHOW 06s1acTy B [Ipyrylo, POrHO3UPOBATh
npeJBapuTe/ibHble pe3y/bTaTel. Hampumep, oHM Xyke, 4eM WX HeWpPOTUIMUHble CBEPCTHUKU
CMpaBJISAIOTCS C IPUKUIKOM pe3yJbTaToB, T.K. UM Jierde POCTO BBICUMTATh 3TOT pe3yJibTar.

O6yuatorrumcsi ¢ PAC /10CTaTOYHO CJIOXKHO [AeTcsi TI0J00p BapHUaHTOB peIleHus, BbIOOp
a/iropuT™Ma U3 Habopa y>Ke OCBOEHHbIX.

HekoTopeie obyuatomuecsi ¢ PAC ck/loHHBI K Makporpaduu. B Takom ciiydae UM TPYZHO
MOMeCTUTb LUIpPy B K/IETKY, CJIOXKHO COO/M0JaTh aKKypaTHOCTb TIPU  TTHUCbMEHHBIX
BBIUMC/IEHHSIX, HAIPUMED, B CTOOMK, TIpU 3armicy Apobel, cTereHel uncia U nmpeodpa3oBaHUU
JUIMHHBIX BbIpaXeHUH. V1 3T0 Hen30e>KHO MPUBOAUT K OLTHOKAM B BHIUMC/IEHUSIX.

W3-3a mI0X0 pa3BUTOM MOTOPWKM W HEJOCTaTOYHOM COrIaCOBaHHOCTH pabOTHI pyK MpU
TO/Ib30BaHUM JIMHEMKOW WM LUPKyJieM, OOyuaroljuecs WCTBITHIBAIOT 3aTPYAHEHUs TIpU
BBITTOJIHEHUM uepTexel, M300pakeHUM GUTyp, UTO CYL[ECTBEHHO OCJIOXKHSIeT YCIIelIHoe
NIPOXO’KJeHHe Kypca reOMeTpHUHu.

HapyiieHuss TIpOCTPaHCTBEHHBIX T[pe/CTaB/ieHUM, BCTpevaroluiecss y HEKOTOPbIX
obyuatomuxcsi ¢ PAC, MOTYT HeraTMBHO CKa3bIBaThCsI HA PeIIeHNH FeOMeTpPUYeCKUX 3aiau v Ha
pelleHuH 3a/iau U3 LiUK/1a TEOPUH MHOKeCTB.

i Tipeo/1o/ieHUsT BO3HUKAIOIIUX 3aTPYAHEHUM U JOCTHXKEHHs TJIAaHUPYEMbIX pe3y/bTaToOB
Heo0XoAUMO:

- paspemiats oOyuvaroiruMcs ¢ PAC viMeTh B KaueCTBe CIIPaBOYHOTO MaTepuasa BU3yasbHbIe
CXeMbI ¥ alrOpPUTMBI, OITIOPHBbIE KOHCIIEKTHI, MOLIArOBble HHCTPYKLMH, IOMOTalollye B pelleH!!
MaTeMaTHYecKuX 3a7au (B TOM UHMC/ie, ¥ BO BpeMsi TPOBEPOYHBIX paborT);

- COKpaIlaTh 00beM MMCbMeHHbBIX 3a/JaHU TIPU COXPaHeHUH YPOBHSI CJIOKHOCTH;



- B TOM ciydvae, eci obyuatoruiicsi ¢ PAC UCIBITbIBaeT CTOMKHE TPYAHOCTA B TOM, UTOOBI
CXeMaTU3UpOoBaTh pelleHWe, CJefaTbh TMpPaBWIbHBIA  YepTeXX, COCTaBUTb BEPHYH U
WH()OPMAaTUBHYI0 KpaTKyl 3aluCh, COCTaBUTh TIUJIaH pelLleHdsl 3afiaud, OOBSICHUTH
T1I0C/Ie/|0BaTeIbHOCTb 3TAroB pelleHUss U CyThb TOTO WM MHOTO [IeMCTBHUsl, UHTEpPIIPeTHPOBaTh
pe3y/bTaThl B 3aZlaue WK UCC/Ie[0BaTh MOMyYeHHOe pellleHre, PeKOMeH/[yeTCsl He TIPeJbsIB/ISTh
BeCcb 00beM TpeOOBaHMI Ha IE€PBOHAYAJBHOM 3Tare, HAlpUMep, OTPAaHUYUTHCS TPOCTHIM
pellleHWeM 3ajlauu, TMpOJo/pKas paboTy MO TO3TAlHOMY TPeo/[0JIeHUI0 3TUX TPYAHOCTeH U
BbIpabOTKe anropuTMa pelilieHus 3aZlau 3TOro THUTIa;

- TpYM HEeZJOCTaTOUHO Pa3BUTOM MOTOPUKE WIM CKJIOHHOCTH K Makporpaguu, paspeliuTb
o0yyaroIemMycs 1MoJyib30BaThCs TETPA/IbIO B KPYITHYIO K/IETKY;

- IpH HEO6XOAI/IMOCTI/I HCIO0JIb30BaTh pa3/IMYHbI€ TeCTHI, IT-TexHO/MIOrNHU AJIs1 BBITIO/THEHHA
OOJIBILIKX T10 061:8My 3a,E[aHI/II>i, 3dM€eHY YCTHBIX 3a,[[aHHfI Ha ITMCbMEeHHbIE;

- TIpU CTOWKWX 3aTPYJHEHHUSX NP TIOCTPOEHWU UYepTe)kell B Kypce TeOMEeTPHUH BO3MOXKHO
JOTIO/THUTE/IbHOe MCIO/Ib30BaHUe LU(POBBIX 006pa3oBaTe/bHbIX PeCypCoB, BU3YaIU3UPYIOLINX
reomMeTpUuecKue rpe/CcTaB/ieHus;

- Tpu HernocpeAcTBeHHOM o00OmieHnn ¢ oOyuatomumcesi ¢ PAC meparory Heo0X0AWMO
MUHUMU3UPOBATh B CBOEW Peul U3JIUIIHION 3MOLIMOHAIBLHOCTh, UPDOHUIO U CapKasM, CJIO)KHbIe
rpamMmaTruyeckrie KOHCTPYKIUH.

Tak >ke, Kak U B JPYTUX TIPeJMETHBIX 00/acTAX [Jisd TlepeHoca IO/yueHHbIX 3HAaHWKA B
peasibHYI0 KU3Hb PEKOMEH/IYeTCsI CO3/IaBaTh YC/IOBUS /il OTPAOOTKH TOJTyUeHHbIX HaBbIKOB BO
BHEYPOUHOM W BHEIKOJIbHOW [leTe/IbHOCTH W MOBCEJHEBHOW >XU3HU C yyaCTHeM U TOMOIL[bIO
poauteneii obyuarorerocs ¢ PAC.

YuuThiBasi HEPaBHOMEPHOCTh OCBOeHHsi oOyuaromuyMcsi ¢ PAC pa3/iiyHbIX TeMaTHyeCKUx
obsacTeii 10 JaHHOMY TIpeIMeTy, MPUHUMasi BO BHUMaHHe ero CU/IbHbIe U C/1abble CTOPOHBI B
OBJIaJIEHUM TIPeMETHBIM COJiepXKaHHeM Kypca «MaTeMaTHKa», HeOOXOAMMO CTPEMHUTHCS B
cos3ganum [yt obyuatorrierocsi ¢ PAC curyanum ycriexa Kak B YPOUYHOM, TaK U BHEYPOUHOMN
JleATeJIbHOCTU 110 JaHHOMY IIpeMeTy.

B nporpammy 5-10 KnaccoB (aky/abTaTUBHO BXOJAWUT pasfes, CBS3aHHbIA C MCTOpPUEU
MaTeMaTHKH. MO)KHO mopydath obyudaromumMcs ¢ PAC BbIMOHeHWe TIPOEKTOB, Mpe3eHTalui,
JIOK/1aZI0B Ha TeMbl M3 3TOr0 pas3zesia /sl MOBbILLIeHHs MOTHUBALIMU K U3YUYEeHUIO TIpeiMeTa.

IVTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHWS YUYEBHOI'O ITPEJMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHUA
OcBoenue yue6HOrO mpeamMera «MaTeMaTHKa» JO/DKHO 0OecrieurBaTh JOCTHKeHHe Ha YPOBHe
OCHOBHOTO 0011iero o6pa3oBaHUs C/IeAYIOLIMX JMUHOCTHBIX, MeTarpeJMeTHbIX U TIpeMeTHBIX

oOpa3oBaTesTbHBIX Pe3y/IbTaTOB:

JInuHOCTHBIE pe3y/IbTaThl

[Ipy olleHMBAHMM JUYHOCTHBIX pe3yJ/bTaTOB HeoOX0AWMO 00ecneunTs WHAVBHAYaIU3aLMI0
3TAarHOCTA OCBOeHMWs 00pa3oBaTe/lbHBIX pe3y/lbTaTOB B CBSI3M C HEPaBHOMEDHOCTbIO U
ocobeHHOCTMM pa3BuTHs oOyuaromjerocsi ¢ PAC. B cuny ocobeHHOCTeM JIMUHOCTHOTO
Pa3BUTHS JOCTIKEHHE [JaHHBIX pe3y/IbTaToB B MIOTHOM 00beMe Ha 3Tarie OCHOBHOTO 00yueHus B
mkosne obOyuatorumucsi ¢ PAC He Bcerjia BO3MOYKHO, TO3TOMY DPEKOMEH/yeTCs OLIeHHUBATh
WH/IMBHU/YalbHYI0 AUHAMUKY TTPoABIKeHus obyuaromerocsi ¢ PAC B jaHHOM 06/1acTy.
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JINYHOCTHBIE ~pe3y/bTaThl OCBOEHWs TPOrpaMMbl  yueOHOro TipeAMeTa «MaTeMaTHUKa»
XapaKTepU3yrTCs:

HanI/IOTI/I‘-IeCKOQ BOCIIMTaHHE:

NIPOSIB/IEHMEM HHTepeca K MPOLUIOMY M HACTOAIeMYy POCCUMCKOM MaTeMaTHKH, LIleHHOCTHbIM
OTHOLIEHVWEM K [OCTH)KEHHUSIM POCCUMCKHMX MAaTeMaTMKOB M POCCUMCKOM MaTemMaTU4eCKOu
IIKOJIbI, K UCII0/Ib30BaHUIO 3TUX [JOCTV)KEHUH B PYTUX HayKaX M MPUKIaJHbIX cdepax.

Fpa)l(}:[aHCKOE U JYXOBHO-HPABCTBE€HHOE€ BOCITUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHWIO OOSI3aHHOCTeH TpaKaHWHA W peaju3alid ero IIpas.,
rpe/iCTaB/ieHeM O MaTeMaTUUeCKUX OCHOBax (DYHKL[MOHUPOBAHUS Pa3/MYHBIX CTPYKTYP,
SIBJIEHWH, TIPOIIelyp TPa)KJAaHCKOro oOiectBa (BbIOOPBI, OMPOCHI M TMp.); TOTOBHOCTBHIO K
00CY)X/IEHUIO 3THUECKUX Tpo0/ieM, CBSI3aHHBIX C TIPAKTUYECKUM TPUMEHEHUEM [OCTH)KeHUH
HayK{, 0CO3HaHMEM Ba’KHOCTH MOPa/IbHO3TUUECKUX MPUHLIUIIOB B /1eATe/IbHOCTH YUEHOTO.

TpyaoBoe BocIUTaHUE:

YCTaHOBKOM Ha aKTUBHOE ydYacThe B peLIeHWd MNpPAaKTUYeCKHWX 3afaud MaTeMaTU4yecKou
HarpaB/IeHHOCTH, 0CO3HAHUEM Ba)KHOCTH MaTeMaTHUeCKOro 00pa30BaHUs Ha MPOTSHKEHUM BCeH
YKU3HM [IJIs1 YCTIeTHOW MpodeCcCuoHaIbHOM IeATeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH;
OCO3HAaHHLIM BBLIOODOM U TOCTPOEHUEM WHAWBUYalbHOW TPAeKTOpPUH O00pa3oBaHUsA U
JKU3HEHHBIX TJIaHOB C YYETOM JIMUHBIX UHTEPECOB U 00I[eCTBEHHBIX MOTPeOHOCTEH.

JCTeTHUYeCcKoe BOCIIUTaHHUe:

CIOCOOHOCTBIO K IMOLIMOHA/IBHOMY 1 3CTETUUYEeCKOMY BOCIIPUSTHIO MaTeMaTUYeCKUX 00bEKTOB,
3a/iay, PeIIeHui, pacCy>KAeHHI; YMEHHIO BUZIeTh MaTeMaTHUeCKe 3aKOHOMEPHOCTH B
WCKYCCTBe.

HEHHOCTI/I HAYYHOI'0 TI0O3HAHHUA:

OpHeHTalleld B JIeITeJITbHOCTU Ha COBPEMEHHYIO CHUCTEMY HayUHbIX Tpe/ICTaBlIeHUu 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS Ue/IOBeKa, TMPHPOJbl U 0O0IecTBa, TMOHUMAHUEM
MareMaTUueCKOoW HaykKu KakK cdepbl UejioBeueCKOW [1eATe/lbHOCTH, 3TAalloB €€ pa3BUTUSl U
3HAUMMOCTH [I/Is1 pa3BUTUS LIMBWIN3AL[MH; OBJlaZileHueM sI3bIKOM MaTeMaTHKU U MaTeMaTh4yecKou
KyJbTypOl KakK CpeJCTBOM TI03HaHUS MHpA; OBJIaJleHHeM TIPOCTEeMIIMMU HaBbIKaMU
HCC/IeIoBaTe/IbCKOM /lesiTe/IbHOCTH.

du3nuecKoe BOCUTaHUE, (opMUpOBaHUe Ky/JIbTYPbI 30POBbS U YMOLIMOHA/ILHOT'0
0/1aromoJstyuns:

TOTOBHOCTBIO TIDUMEHSITh MaTeMaThyeckKve 3HaHUsi B MHTepecaX CBOero 3/l0pOBbsl, BelleHHs
3/10pOBOr0 0Opasa >KU3HM (370pOBOe TTHUTaHWe, COa/TaHCHPOBAHHBIM PEXKUM 3aHATHN U OT[bIXA,
peryssipHasi ¢pu3nuecKkasi akTUBHOCTh); C()OPMUPOBAHHOCTHIO HaBbIKa pedieKcry, MpU3HaHUeM
CBOETO TpaBa Ha OLIMOKY ¥ TaKOTO ke TpaBa JPyroro ueoBekKa.

JKojI0ruuecKoe BOCIIUTaHHe:

OpUeHTalleli Ha TIpUMeHeHWe MaTeMaTUYeCKUX 3HaHWUW [/ pellieHUs 3azau B obmactu
COXPAaHHOCTU OKpY’Katolllel cpefbl, TJIAaHWUPOBAHUSI TIOCTYNKOB W OLIEHKHM KX BO3MOXKHBIX
TIOCTIe/ICTBUM [I/I1 OKPY’Karolllel Cpefibl; OCO3HaHWeM I/100a/bHOTO XapakKTepa 3KOJ0TMUYecKuX
npobJieM U Ty Tel UX pelieHusl.



JINYHOCTHBIE pe3y/bTaThl, 00eCreunBarole afanTaluio O00yJaroIerocss K M3MeHSIOUMCS
YCJIOBUSIM COLIMAIbHOW Y IPUPOJHOU CpeJibl:

I'OTOBHOCTBIO K I,ELEI‘/JICTBI/ISIM B YC/IOBUAX HEOl'Ipe,I:[e.IIéHHOCTI/I, TMOBBIILIEHNIO YPOBHA CBOei
KOMITIETEHTHOCTH 4epe3 MPakKTUUeCKY AedATe/IbHOCTb, B TOM 4UMUC/Ie YMEHHEe YUUThCA Yy OPYTUX
HMAEﬁ, HPI/IO6PETaTb B COBMECTHOMH AedaTe/IbHOCTHU HOBbI€ 3HAHHWA, HABBIKWM M KOMIIETEHIIMH M3
OIIbITa APYTHX;

HeoOXoAUMOCTEIO B ()OPMUPOBAaHUM HOBBIX 3HaHWM, B TOM uucie (OPMyIMpOBaThb H7EH,
TIOHSITUSA, TUTIOTe3bl 00 00BEKTaX W SIBJIEHUSIX, B TOM UHCJ/ie PaHee He W3BECTHBIX, 0CO3HABATh
JepULnTEl COOCTBEHHBIX 3HAHUM M KOMIIETeHTHOCTeM, T/IaHUPOBaTh CBOE Pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMAThL CTPECCOBYIO CHTYAILUI0 Kak
BbI30B, TpeOymoIUii KOHTPMEp, KODPEKTHPOBAaThb TIPUHMMaeMble peIleHus W [elCTBuS,
dbopMyMpoBaTh U OLIEHWBATh PUCKU U MOC/IeCTBUS, (JOPMUPOBATh OIIBIT.

MeranpeMeTHbIe Pe3y/IbTaThl

MerTanpeMeTHble pe3y/bTaThl OCBOEHHs TMpOrpaMMbl Y4ueOHOTro mpeamera «MaTeMaTHKa»
XapaKTePU3YIOTCA  OB/IQZIEGHUEM  YHUBEPCAIbHbIMU  NO3HAGAMEAbHbIMU  Oelicmeusmu,
YHUBEPCA/NbHbIMU KOMMYHUKAMUGHBIMU OelicmeusiMU U YHUBEPCA/bHbIMU pe2y/isiMueHbLMU
delicmeusimu.

1) YHueepcanbHble no3HaeamesbHble Oelicmeus obecneuugarom GopmuposaHue 6a308bix
KO2HUMUBHbIX npoyeccos obyuarowjuxcs (oceoeHue Memooo8 NO3HAHUS OKPYXicarowjezo mupd,
npumeHeHue 102u4ecKux, uccaedo8amenbCcKUx onepayuti, ymeHuli pabomams ¢ uHgopmayueti).

Bba3zoBsle iornueckue 1elCTBUS:

- BBISIB/ISITh M XapaKTepPU30BaTb CYIIeCTBEHHbIe TIPU3HAKU MaTeMaTHUYeCKUX
00BeKTOB, TIOHSTUM, OTHOIIEHUH MEXIY MOHATUAMU; (OPMYJIUPOBAThH OTIpeZesieHrs] TIOHSITHH;
yCTaHaB/IMBaTh CYIL[ECTBEHHbIM TIPU3HAK KIaCcCU(UKAIMM, OCHOBaHUSI s 0000IIeHus u
CpaBHeHWUsI, KpUTEPUH MTPOBOAVMOTO aHa/N3a;

- BOCIIDUHUMATh,  (OpMy/MpoBaTb U TIpeoOpa3oBLIBATH  CY)XK/EHUS:
yTBepJUTe/bHbIE U OTpULaTe/IbHbIe, eIMHUYHbBIE, YaCTHBIE U 00II1e; YC/IOBHEIE;

- BBISIB/ISITh MaTeMaTHUeCKWe 3aKOHOMEDHOCTH, B3aMMOCBSI3U U TPOTUBOPEYMS B
¢akTax, AaHHBIX, HAOMIOAEHUSX W YTBEP)KAEHWSX; IpejjaraTb KPUTEPUW [/ BbISB/IEHUS
3aKOHOMEPHOCTeN 1 TIPOTUBOPEUUH;

- JieflaTb  BBIBOABI C WCIIO/Ib30BaHMEM 3aKOHOB JIOTWKH, [eNYKTUBHBIX U
WH/YKTUBHBIX YMO3aK/TFOUeHHIA, YMO3aK/TFOUeHUH 10 aHa/IOTHH;

- pa3bmpaTh [j0Ka3aTesibCTBA MaTeMaTHUeCKUX YTBepAeHWd (TpsiMble U OT
TIPOTUBHOTO), TIPOBOJIMTH CaMOCTOSITEJTbHO HEC/IOKHBIE /I0KAa3aTeJIbCTBa MaTeMaTUYeCKUX
(akToB, BBICTPaWBaTh aPryMEHTAL|I0, TPUBOJUTL TPUMeEPHI U KOHTPIIPUMePhI; 000CHOBHIBAThH
coOCTBeHHbIe pacCyK/eHus;

- BbIOMpaTh criocob peleHus yueOHOM 3a/jauu (CpaBHUBATh HECKOJIBKO BapPUAHTOB
pelieHus, BBIOMpATh Haubosiee TOAXOASLIMA C YUETOM CAMOCTOSITENILHO —BBIZ€/IEHHBIX
KpUTEPUEB).

ba3oBbie vccnenoBaTenbCKue AeHCTBUS:

- WCTIO/Ib30BaTh BOMPOCHI KakK MCC/Ie[0BaTe/bCKUM WHCTPYMEHT T03HaHUS;
dbopMynMpoBaTh BOMPOCH], (PUKCUPYIOIMEe TPOTHBOpeure, MpobseMy, CaMOCTOSITeNTbHO
yCTaHaB/IMBaTh UCKOMOE U JlaHHOe, (OpMHPOBATh TMIIOTe3y, apIYMEeHTHUPOBAaTh CBOIO TO3ULIMIO,
MHEHUE;
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- MIPOBOJIUTh 0  CAMOCTOSITEJTbHO  COCTaBIEHHOMY IJIaHYy  HeCJIOXKHBIN
JKCIepUMeHT, Hebosbllloe HMCCeloBaHUe M0 YCTAaHOB/IEHHIO OCOOEHHOCTeH MaTeMaTHYecKoro
00beKTa, 3aBUCUMOCTeH 0O0BEKTOB MeXK1y CO00;

— CaMoCTOSITe/IbHO (POpPMyTMpOBaTE 00OOIIEHUsT YW BBIBOJBLI T10 pe3y/bTaTaM
TIPOBE/IEHHOTO ~ HAOMIO/IEHUs, UWCC/Ie/IOBaHUs, OL€HWBATh J/IOCTOBEPHOCTb  TIOTYYEeHHBIX
pe3y/IbTaTOB, BLIBO/IOB M 0000ITIeHMIA;

- TIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHe TMIPOLeCCa, a TakKXKe BbIJBUraTh
TIPE/ITI0JIOXKEHHS O er0 Pa3BUTHH B HOBBIX  YCJIOBUSIX.

Pabora c uadopmaryei:

- BBISIB/IATE  HEJJOCTaTOYHOCTb W M30LITOYHOCTb WHGOPMAaLMHM, [JJaHHBIX,
HeoOXOZMMBIX [/is1 pellieHusl 3a/1auy;

- BbIOMpaTh, AaHaAM3UpPOBAaThb, CUCTEMaTU3UPOBaTb U  UHTEPIIPeTUPOBATh
VMH(OPMaLMIO Pa3/IMUHbIX BUZOB U (hOpM Mpe/iCTaB/IeHus;

- BbIOMpaTh hopMy mpescTaBieHUs1 MHGOPMALIMK U WUTFOCTPUPOBaTh  pelliaeMbie
3a7lauyl  CXeMaMH, JuarpaMMaMu, MHOH rpavKoi 1 X KOMOWHALIMSIMU;

- OLIeHMBaTh HAaJ&KHOCTb MHGOpPMaLMM II0 KPUTEpHsM, TNpei/i0KeHHbIM
yuuTesneM Wid C(HOpPMYJIMPOBAaHHBIM CaMOCTOSTE/IBHO.

2) YHueepcaibHble KOMMyHUKamMueHble Oelicmausi obecneuusarom cqpopmupo8aHHOCMb
COYUA/bHBIX HABBIKOB 00YyUaAIOUJUXCS.

Hapyiienue oOieHust siBisieTcss 6a30BbIM HapylLlIeHHeM TPH PacCTPOMCTBAX ayTHCTUUECKOTO
CreKTpa, T03TOMY [IOCTM)KEHWE J[aHHBIX pe3y/JbTaTOB MOXeT OBITb 3aTpyAHEHO [/
obyuarotfuxcst ¢ PAC. Tlpu orjeHuBaHUM OBiafieHust Y'Y/ B obsactu «OOlieHue» ciegyer
OLIeHMBaTh WHJUBHUJYyajbHble pe3y/ibTaTbl U [JWHaAMUKy (OpMHUpOBaHUS JaHHbIX YY/ y
00yYaroIUXCSI.

OO6rieHue:

- BOCTIPUHUMATh U (DOPMY/IUPOBAaTh CYXKJEHHUs B COOTBETCTBUU C YC/IOBUSMH U
1e/sIMU  OOIIEHMs; SICHO, TOYHO, TPaMOTHO BBIP@KAaTh CBOK0 TOYKY 3DEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, [aBaTh TIOSCHEHUs] TI0 XOJAYy peIIeHUs 3aJaud, KOMMEHTHDPOBAaTh
TIO/TyYeHHBIH Pe3y/IbTaT;

- B XoZe 0OCY)XZeHusi 3a[aBaThb BOMPOCHI TIO CYIIECTBY 0OCY)XZaeMoW TeMbl,
npo0JieMbl, pellaeMOl 3a/jaud, BbICKa3bIBaTh WJeM, HalleJieHHble Ha T[IOUCK peIleHus;
COTIOCTAaBJISITh CBOM CYXJEHHUsl C CYXK/€HUSIMH [PYTMX YUaCTHUKOB Juajiora, 0OHapy)KHUBaTh
pas/uuve U CXO[CTBO TIO3WLIMH; B KOPPEKTHOU (opme (hopMy/TMpoOBaTh pasHOI/IAcUsi, CBOU
BO3Da)KEeHHUSI;

- MPe/ICTAaB/IATh Pe3y/IbTaThl PELIeHUs 3a/laud, SKCIepHMeHTa, WCC/Ie/JOBaHus,
MPOEKTa; CaMOCTOSATE/bHO BhIOMPATh ()OpPMAT BBICTYIUIEHHs C YUETOM 3aay Mpe3eHTalud U
0cobOeHHOCTel ayAUTOPUH.

CoTpyfHUYECTBO:

- MOHUMAaTh W WCIO0JIb30BaTh TPeMMYyIllecTBa KOMaHAHONW M WHWBUJYaTbHOU
paboThl TIpU pellleHUM YyueOHBIX MaTeMaTUYecKWX 3ajiau; MPUHUMAaTh 1[elb COBMECTHOM
JesITeTbHOCTH, TIJITAHMPOBaTh OPTraHU3al[ii0 COBMECTHOHN pabOThI, pacripefieniaTh BUABI pabor,
JIOTOBApUBAThCsA, 00CYKAATh TIPOL[eCC U pe3yabTaT paboThl; 00001IaTh MHEHHSI HeCKOIbKUX
JIIOZIeu;

- yuacTBOBaTh B TI'PYMIMOBBIX ¢dopMax paboThbl (00CyKaeHUs, 0OMeH MHEHUSIMU,
MO3TOBBI€ IITYPMBI U /IP.); BBITIOHATL CBOIO UaCTb pabOThI M KOOPAMHHUPOBATh CBOU IEHCTBUS C
JPYTMMM ujleHaM{d KOMaH/bl, OlLleHMBaTh KaueCTBO CBOET0 BK/IaZila B OOI[UN TIPOAYKT TIO
KpuTepusiM, chOpMyJ/IMPOBAHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUSI.
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3) YHugepcanbHble pe2yasimueHble Oelicmgusi obecneuusarom opmuposaHue CMbICA08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCU.

Y obyuatoruxcs ¢ PAC 3auacTyio 3a/iep>KuBaeTcsi (hakTUUecKoe BCTYTIEHHEe B TI0/[POCTKOBBIM
BO3paCT, UTO TMpeXKJe BCero BbIpa)KaeTCsd B TPYAHOCTSIX (opMUpOBaHUsS pedieKCUBHOM
JIesiTeIbHOCTH U B 3aJIepKKe OBJIaZieHHs] yueOHBIMHU [IeHCTBUSIMU CaMOCTOSATeTbHOM MMOCTaHOBKH
yueOHbIX 1iesiel, JeHWCTBUM KOHTPO/S W OLleHWBaHHSI COOCTBEHHOU [1esiTe/IbHOCTH, Pa3BUTHU
VHUILIMATUBBI B OPraHU3alyiy yueGHOro COTPYJHUUECTBA.

CamoopraHu3anus:

- CaMOCTOSITe/TBHO COCTABJISITH IJIaH, aJITOPUTM peLleHus 3a/1auul (/I ero 4acThb),
BBIOMpATh CrIoco0 peleHusi ¢ yUYETOM MMEIOIIMXCSl PeCypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh ¥ KOPPEKTUPOBATh BAPHUAHTHI PellIeHH C YIETOM HOBOW MH(OPMALIUH.
CaMOKOHTpOJIb:

- BJa/leTh crocobamMu CamMOIIpOBEPKHM, CaMOKOHTPOJIsS TIpoliecca W pe3y/bTara
pellleHUs MaTeMaTUueCcKoW 3aj/lauu;

- Npe/IBUJIeTh TPYAHOCTHU, KOTOpPble MOTYT BO3HMKHYTh TPU peIleHWH 3aJjaud,
BHOCHUTh KOPPEKTUBBI B JIeSITe/TIbHOCTb Ha OCHOBE HOBBIX OOCTOSATE/NLCTB, HAMJEHHBIX OIIUOOK,
BBISIBJIEHHBIX TPYJHOCTEM;

- OLIeHUBaTb COOTBETCTBHE pe3y/bTaTa [eATebHOCTH ITOCTaBAeHHOW L U
YCJIOBUSIM, OOBSICHSTH TIPUUMHBI ZIOCTVDKEHUS] WM HeJOCTHXKEeHHUs e/, HaXOJUTb OIIMOKY,
JlaBaThb OLIEHKY MPUOOPETEHHOMY OITBITY.

IIpeameTHbIe pe3y/IbTaThI
HocTikeHue TpeMeTHBIX pe3y/bTaToB oOydaromjumucs ¢ PAC Ha 3Tame oOydeHusi B
OCHOBHOM IIKOJIe OTpeJe/sieTCsl WHAWBHAYaTbHBIMH OCOOEHHOCTSIMU, CBSI3aHHBIMUA KaK C
0COOEHHOCTSIMU TT03HaBaTe/IbHOM [IeTe/TbHOCTU M HePABHOMEPHOCTBIO PAa3BUTHSI TICHXUUECKUX
(GYHKUMH, TaK M COLMANbHBIM ONBITOM ayTUYHBIX [IKOJBHUKOB. II03TOMY JOCTH)KeHHe
TIpeIMeTHBIX Pe3y/IbTaTOB KOHKPETHBIM YUall[UMCSl MOXKET He BCerJa COBMa/aTh C BpeMeHHbIMU
rpaHMI[aMy 00yUeHHs 110 TofjaM 00yueHusl.

[TpeameTHbIe pe3y/bTaThl OCBOeHMs1 [IpuMepHON aZianTHPOBAaHHOK paboueil MporpaMMel MO
MaTeMaTHKe Tpe/ICTaB/IeHbl 10 rojlaM 00yueHus B CIeIyIOIIUX pa3/esax MporpaMMbl B paMKax
OTZeJIbHBIX KypCOB: B 5—6 kjmaccax — Kypca «MaremaTuka», B 7—10 kjmaccax — KypCOB
«Anrebpa (c 3/eMeHTaMM TeOpPUM BEPOSITHOCTH W CTAaTHUCTHKH)», «['eoMmeTrpusi». Pa3purtue
JIOTUYEeCKUX TIPeJICTaB/IeHW U HaBBIKOB JIOTUYECKOTO MBIILJIEHUS] OCYILeCTB/sIeTCS Ha
TIPOTSDKEHUM BCeX JieT OOydyeHHsI B OCHOBHOM INKOJe B paMKaX BCeX Ha3BaHHBIX KYDCOB.
[IpeanonaraeTcsi, 4TO BBINMYCKHUK OCHOBHOW IIKOJIbI CMOXXET CTPOWUTh BBICKa3bIBaHUS U
OTpHMLIAHHS BBICKA3bIBAHUM, pPAaCliO3HAaBaTb WCTHMHHBIE W JIO)KHbIE BBbICKA3bIBaHWS, MPUBOJAUTH
TpUMepbl U KOHTPIIPUMEpHI, OBJaZieeT TOHATUAMU: OmpejeseHue, akKCUoMa, Teopema,
JI0Ka3aTe/lbCTBO — M HAYUWUTCS HCIO/Ib30BaTh WX MPH BBINOJHEHUU YUeOHBIX M BHEYUYeOHBIX
3a/a4.
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INPUMEPHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA <cMATEMATHUKA».
5-6 K/IACCBI

OE/IN N3YUYEHUSA YYEBHOI'O KYPCA
[TpuopuTteTHBIMY LieSIMU 00yUeHUst MaTeMaTHKe B 5—6 Kaccax sIB/ISTFOTCS:

— rpojjo/bkeHre (OPMUPOBaHMS OCHOBHBIX MaTeMaTHUUeCKUX TOHSATHM (Uucro,
Be/IMUMHA, TeoMeTpuUeckasi purypa), obecrieurBaroliX MPeeMCTBEeHHOCTh U TePCIIeKTUBHOCTh
MaTeMaTH4ecKoro o0pa3oBaHUst 00yUarOIIXCST;

- pa3BUTHE WHTE/JIEKTYalbHbIX W TBOPYECKMX CIOCOOHOCTel 00yuarommxcs,
M03HaBaTe/IbHOM aKTUBHOCTH, UCC/Ie[I0BaTe/IbCKUX YMEHHH, MHTepeca K U3yUeHUI0 MaTeMaTHKW;

— NoJiBeieHHe 00ydarolMXCsl Ha [JOCTYITHOM /I HHUX yPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTeMaTUKU 1 OKPY>Katolllero M1pa;

- (opmupoBaHue (PYHKLMOHAJbHOM MaTeMaTUueCKOM TpPaMOTHOCTH: yMeHUs
pacro3HaBaTh MaTeMaTHUeCKHe OOBeKThl B peaylbHbIX >KU3HEHHbIX CHUTYalUsiX, MPUMEHSTh
OCBOEHHble YMeHHUs /i pelleHusi MPaKTUKOOPUeHTUPOBAaHHBIX 3aJjay, WHTEepPIPeTHPOBaTh
T0JlyueHHbIe pe3y/bTaThl U OLIEHWBATh UX HAa COOTBETCTBUE MPAaKTUYeCKOW CUTYaLIWH.
OCHOBHBIE JIMHUM COJlepXKaHUsl Kypca MaTeMaTUKd B 5—6 Kjgaccax — apu@meTudeckass U
reoMeTpuuecKasi, KOTOpble pa3BUBAIOTCS IMapaljie/lbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJJHAKO, He He3aBUCHMMO OJlHa OT APYroil, a B TECHOM KOHTAaKTe M B3aUMOJENCTBUM.
Tak>ke B Kypce MPOUCXOIUT 3HAKOMCTBO C 3/IeMeHTaMU anrebpbl U OMMCaTe/IbHOW CTaTUCTUKM.

N3yueHue aprdmMeTrHueckoro MaTeprasna HaUMHAETCSl CO CHCTeMaTU3allui U Pa3BUTHsL 3HAHUI O
HaTypa/IbHbIX UWCJIax, MOJydeHHbIX B HauaabHOW IIKosie. [Ipd 3TOM COBepIleHCTBOBaHUE
BBIUMC/TUTE/IbHOM TeXHUKU U (OpPMHPOBAHHWE HOBBIX TEOPeTHUEeCKMX 3HAaHWN COoYeTaeTcsi C
pa3BUTHEM BBIUMCUTENHLHOU KYJBTYPhl, B UAaCTHOCTH C oOyueHHWeM TMPOCTEHIIUM TpUémMam
TIPUKU/IKU U OLIEHKU pe3y/IbTaTOB BbIUMC/IeHUN. VI3yueHre HaTypaibHbIX UKCesl TIPO/J0/KAeTCs B
6 K/1acce 3HAKOMCTBOM C Haya/lbHbIMU MOHSATHUSIMU TEOPUU €JIUMOCTH.

[pyroii KpynHbIi 610K B cofepKaHUK apudMeTHuecKor TMHUM — 3To Apobu. Hauano usydyeHus
OOBIKHOBEHHBIX U /IeCITUYHBIX Apo0eil OTHeCeHO K 5 KaacCy. DTO TepBbId 3Tall B OCBOEHHUHU
npo0eif, KOra MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU W/eSIMU, TIOHATHSIMU TeMbl. [Ipu 3TOM
paccMoTpeHHe OOBIKHOBEHHBIX /IpoOeli B TIOJHOM 0O0BbEMe TIPeAIIeCTBYeT HW3YUYeHHUIO
JeCTUUHBIX APO0eid, uTo 1e/1eco00pa3HO C TOUKU 3PEeHHsT JIOTUKH W3/I0)KEeHHUsT YUMC/IOBOU JIMHUH,
KOT/la TIpaBW/a AEWCTBUN C [IeCITUYHBIMU JIPOOSIMH MOXXHO OOOCHOBATh yKe W3BEeCTHBIMU
a/ITOPUTMaMH  BBITIOJTHEHUSI AEWCTBUH C  OOBIKHOBEHHBIMH JpO0OsSIMH. 3HAKOMCTBO C
JeCITUYHBIMU ~ JpO0OsSMH  pacIIMpUT  BO3MOXKHOCTM  [ijii  TIOHMMaHUsS — 0OydarouMucs
NIPUK/IA/IHOTO TIPUMEeHeHHsI HOBOW 3alMCU NpM  WU3y4YeHWU [pYTUX IIpeJMeTOB U IpU
NpaKTHUUeCcKoM HCIo/b3oBaHUU. K 6 Kjaccy oTHecéH BTOpOM 3Tam B M3yuyeHuM [pobeit, rze
TIPOUCXO/IUT COBEpILEHCTBOBAHME HABBLIKOB CPaBHEHMs U Mpeobpa3oBaHMsl Apobeii, ocBoeHHe
HOBBIX BBIYMC/UTE/NIbHBIX alrOPUTMOB, OTTauMBaHWe TeXHUKU BBIYMC/AEHWM, B TOM UHUC/Ie
3HaueHWH BBIP@KEHUH, COZep)KalluX U OObIKHOBEHHBIE, U /IeCITUYHBIe pOo0OH, yCTaHOB/IEHHe
CBsi3eld MeX/y HUMH, pacCMOTpeHHe TIPHEMOB pelleHHs 3a7a4 Ha gpobu. B Hauame 6 kmacca
MIPOMCXOJUT 3HAKOMCTBO C [TOHATHEM TpOLIeHTa.

Oco6eHHOCThLI0 N3y4YeHUs TI0JIOXKHUTE/IbHBIX W OTPHULATE/IBHBIX 4YHCe/l [ABJAd4eTCAd TO, YTO OHH
TdK)XKe MOr'yT paCCMaTPUBATHCA B HECKOJIBKO 3TallOB. B 6 kmacce B Hauane HN3y4YeHUs TeMbI
«ITonoxutenbHble U OTpULiaTe/IbHbIe UKMC/ia» BbIJe/IdeTCda ImoATeMa «HEIII)IE UncCia», B paMKax
KOTOPOI‘/JI 3HAKOMCTBO C OTpULATe€/IbHBIMK YHC/IaMHU U AEﬁCTBHHMH C TIOJIOXKUTE/IbHBIMU H
OTpHULIATe/IbHBIMKU UKMC/IdaMH IMPOHUCXOAUT Ha OCHOBE COAepP>KaTe/IbHOI'0 Ioaxo/d. OTO MO3BOJISIET
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Ha ZIOCTYITHOM ypPOBHE M03HAaKOMUTh yUallluXCsi TPAKTUUeCKU CO BCEMU OCHOBHBIMU TTOHSTUSIMU
TeMbl, B TOM UYWC/e W C TpaBWIaMU 3HAKOB TPU BBIMOTHEHUU apuMeTUUecKuX AerCTBUML.
V3yueHue palMOHANbHBIX UYHCE/ Ha 3TOM He 3aKOHUYMTCSA, a OyJeT TpOAOo/DKeHO B Kypce
anreOpbl 7 Kjacca, UTO CTaHeT CIeAYIOUIUM MPOX0Z0M BCeX MPUHI[UINHMAIBHBIX BOMIPOCOB, TEM
CcaMbIM PpazjiesieHde TPYAHOCTel oOjerdaer BOCIIPUSTHE MaTepuana, a paclpefiesieHHe BO
BpPEMEHH CITOCOOCTBYET MPOYHOCTH MPHUOOPETAaeMbIX HAaBBIKOB.

[Tpu oOyueHUM peIlleHHIO TEeKCTOBBIX 3a/lad B 5—6 Kjaccax HCTOb3YIOTCS apudmeTHueckre
NpuéMbI perieHus. TeKCTOBBIE 3a[jauu, pelllaeMble MPU 0TPAOOTKe BBIUMC/IUTETHbHBIX HaBLIKOB B
5—-6 Kjaccax, pacCMaTpUBarOTCS 3a/jauu C/IeyIOLIUX BU/IOB: 3a/1a4UM Ha /IBV)KeHUe, Ha YacTH, Ha
TIOKYTIKM, Ha paboTy W MPOU3BOAMTETBHOCTb, HA TIPOIEHTHI, Ha OTHOIIEHWS U TIPOTIOPLIVU.
Kpome Toro, oOyuaroryecss 3HaKOMATCSI ¢ TIPUEMAMU pellleHHst 3a/1au mepebopoM BO3MOKHBIX
BapUaHTOB, yuaTcs paboTtaTh C wuHbOpMalel, TpejcTaB/ieHHONW B Gopme Tabauil WM
JiiarpaMmm.

B TlpumepHoii ajanTvpoBaHHOW paboueli TmporpaMme TIpeAyCMOTPeHO (OpMHUpPOBaHUE
TIpOTIe/IeBTHUECKUX aireOpanyeckux Tpe/icTaB/ieHU. bykBa Kak CHMBOJT HEKOTOPOTO YHC/Ia B
3aBUCUMOCTH OT MaTeMaTUUeCKOro KOHTeKCTa BBOZAMTCS MOCTerleHHO. BykBeHHasi CHMBOJ/IMKA
IIIUPOKO HUCIIO/B3yeTCsl TPeXKJe BCETro /i 3alucCh OOIUX YTBEP)KAEHWH U TIpe/JIOXKeHUH,
dbopMyJ1, B 4aCTHOCTH [i/Is1 BBIUKC/IEHUsS] TeOMeTPUUeCKUX Be/TMUKH, B KaueCTBe «3aMeCTUTeIs»
yucsa.

B kypce «MareMaTuku» 5—6 K/accoB TMpe/iCTaB/ieHa HarjsifiHasi TeOMeTpUsl, HarpaB/jeHHasi Ha
pa3BuUTHE O00pa3HOTO MBIIUIEHHS, TTPOCTPAHCTBEHHOTO BOOOpakKeHWs, HW300pa3uTeTbHBIX
yMeHHH. JTO Ba)KHBIM 3Tall B U3y4YeHWH TeOMeTpPHH, KOTOPBIM OCYIeCTB/ISIeTCS Ha HarJIsi[HO-
NIPaKTUYeCKOM YPOBHE, OTIMpaeTCsl Ha Har/isiiHooOpa3Hoe MbllieHre o0yJaromuxcs. bosbimas
pO/Ib  OTBOJAWTCS TPAKTHUECKOW [AesTebHOCTH, OIBITY, 3KCIIEPUMEHTY, MOZeTUPOBaHUIO.
OO6yuatoruecs: 3HaKOMATCSI C TeOMeTPUUECKUMU (DUTYpaMH Ha TJIOCKOCTA U B TIPOCTPAHCTBE, C
WX TIPOCTEUIIMMU KOH(UTrypalusMH, ydaTcs u300pakaTb MX Ha HEMHOBAHHOM W K/IeTYaTOM
Oymare, paccMaTpUBAarOT WX TIPOCTEHIMe CBOWCTBA. B mpollecce wu3yyeHUs HarJsaHON
reOMeTpPUM 3HaHUS, TIOyYeHHble 00yUaroIMMHUCS B Haua/JbHOW IIIKOJIe, CUCTEMaTU3UPYIOTCS U
PaCIIUPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CorsacHo yuebHOMYy TuvlaHy B 5-6 Kkjaccax U3y4yaeTcsi WHTeTPUPOBaHHBIA TIpesMer
«MareMaTHKa», KOTOPbIi BK/IOUaeT apyudMeTHUUeCKUil MaTepuaa U Har/sJHYI0 TeOMeTpUIo, a
TaK)Ke TPOTie/IeBTUYEeCKHe CBeJEHUs W3 anreOpbl, 3JeMeHThl JIOTUKM W Havaja OIMmucaTe/bHOM
CTaTUCTHKU.

YueOHbIN T/IaH Ha U3y4yeHHe MaTeMaTHKU B 5—6 Klaccax OTBOJUT He MeHee 5 yueOHbIX UacoB B
HeJIe/TI0 B TeUeHHe KaXKIoro roja o0yueHusi, Bcero He MeHee 340 yueOHBIX UacoB.

COJEPXAHVE YYEBHOI'O KYPCA (ITO 'OJIAM OBYUYEHUNSA)
5 K/IACC

HaTypaJIbele YHUC/Id 1 HYJIb

HatypaneHoe umciio. Psj HarypanbHbix umncen. Uuciao 0. Vi3o6pakeHWe HaTypajabHBIX UMCE
TOYKaMH{ Ha KOOP/IMHATHOM (UKMC/TIOBOM) MPSIMOM.

HOBI/IL[I/IOHHaH cucTemMa cumciaeHus. Pumckas HyMepaluysa KadK IMIprumep HEHOBHHHOHHOﬁ CHUCTEeMBbI
CUHCJIEHHS. 'ZLECHTI/I‘{H(:IH CrcCTeMa CUMC/IeHHs.
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CpaBHeHVe HaTypajbHbIX UHCe/, CpaBHeHHe HaTypalbHBIX uHcen C HyaéM. CriocoObl
cpaBHeHUs1. OKpyT/ieHre HaTypasbHbIX YHMCell.

CrnokeHHe HaTypa/lbHBIX YKCe/; CBOMCTBO HY/S TPHU CIO0XKEHWM. BblunMTaHWe Kak JeMcTBUe,
oOpaTHOe C/I0KeHUI0. YMHO)KeHHe HaTypa/lbHbIX UHCe/; CBOWCTBA HyJs W eJUHULIbI TIpU
yMHOXXeHUH. [esieHne Kak felicTBHe, oOpaTHOe YMHOXeHHIO. KOMITOHEeHThbI [eMCTBUM, CBSI3b
Mexxqy HumH. [IpoBepka pe3sysbTata apudMeTHuecKoro [eicTBus. I[lepemecTuTe/nbHOe U
coueTaTe/lbHOe CBOMCTBa (3aKOHbI) C/IOKEHUsSI U YMHO)KEHMsI, pacrpejieluTe/lbHOe CBOMCTBO
(3aKOH) YMHOKeHWUSI.

Wcnonb3oBanue OYKB /i1 00O3HAUeHWsT HEU3BECTHOTO KOMIIOHEHTAa M 3allMCH  CBOWCTB
apu(pMeTHUYeCKUX JeNCTBUN.

Henvitenn ¥ KpaTHble 4uWC/a, pa3/iokeHWe Ha MHOKWTend. [IpocTble M COCTaBHbIe YHC/Ia.
[Ipu3sHaku genumocTy Ha 2, 5, 10, 3, 9. [lesieHue ¢ 0CTaTKOM.

CreneHb C HaTypd/IbHbIM T10Ka3aTeJ/IeM. 3anuch urcaa B BHJe CYMMbI Da3pAAHbIX C/lara€MBbIX.

YucnoBoe BblpakeHHe. BblunciieHre 3HaueHWM UMC/IOBBIX BbIPAa’K€HWM; MOPSIOK BBITIOTHEHUS
JeicTBuil. Vcriosnp30BaHue MPU BBIYMCIEHUSAX [1ePeMeCTUTeIbHOTO U COYeTaTe/bHOIO CBOWCTB
(3aKOHOB) C/I0’KeHUSI U YMHOXKEHUS], pacripe/ie/IUTeIbHOTO CBOMCTBAa YMHOKEHHUS.

Jipoou

[TpeacraBnenrie o ApobU Kak Crocobe 3amMcH yacTH BeUUWHBL. OOBIKHOBEHHBIE IPOOMH.
[TpaBu/IbHBIE U HEMPaBU/IbHBIE ApoOK. CMelllaHHast 1po0b; Mpe/iCTaB/IeHUe CMeIlIaHHOH [pobu B
BH/Ie HEMpaBWU/IbHOW [JpoOM W BbIe/IeHWe I1eJIOH YaCTH UWC/ia W3 HelpaBUIbHOW JAPOOH.
N306paxeHue Apobeli TOUKaMH Ha YMCI0BOM MpsiMoii. OCHOBHOe CBOWCTBO pobu. CokparieHue
npobeti. [TpuBeseHue Apobu K HOBOMY 3HaMeHaTe 0. CpaBHeHHe Apobei.

CnoxxeHve W BblUMTaHHWe ApoOeil. YMHOKeHHe U JiesieHWe pobeii; B3aMHOOOpaTHbIe JpOOU.
Haxo>kieHre yaCTH 1{eJI0T0 U L[eJIOTO T10 ero YacTH.

Hecarnunast 3amuck Apobeit. IlpencraBrieHne [ecSITUYHOM ApoOW B BHle OOBIKHOBEHHOM.
V300parkeHue [ecITUYHBIX Apobell TOUKaMM Ha YKMC/I0BOM mpsiMmoii. CpaBHeHHe /eCSTHUHBIX
npobeti.

ApudmeTrueckue JeNUCTBUS C JeCATUUHBIMU Jpo0siMu. OKpyT/ieHHe JeCATHYHBIX ApOo0ei.
PenreHne TeKCTOBBIX 3a/ia4

PeliieHre TeKCTOBBIX 3a/jau apu(MeTHUECKUM CIIocoO0M. PeliieHue Iornueckyx 3ajau. PereHue
3a/1a4 repebopoM BcexX BO3MOXKHBIX BapHaHTOB. Vcriosib30BaHMe TIpU pellieHrH 3aziau TabJui] v
CXeM.

Pemenue 3as1au, cofiep>Kall[uX 3aBUCUMOCTH, CBSI3bIBalOIIMe BeJIMUMHbBI: CKOPOCTh, BpeMs,
pacCTosiHUe; 11eHa, KOJIMYeCTBO, CTOUMOCTD. ETMHUIIBI U3MePeHUsT: MacChl, 00bEMa, 11€HBI;
pacCTOsIHUSI, BpeMeHH, CKOPOCTH. CBsI3b MeX/ly eIMHULIAMU U3MepeHHUs KaXKI0W BeJIMUMHBI.

PeliieHrie OCHOBHBIX 3a/lay Ha /IpoOM.
[TpencraBneHue AaHHBIX B BU/e TaOJHUII, CTONOYATBIX AMarpamMM.

Hal"J'lH]I[HaH reomMeTpus
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HarnsgHele mpescTaBneHust 0 (urypax Ha IJIOCKOCTH: TOUKa, MpsiMasi, OTPe3OK, JIyd, yroJ,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPyr. YToJ. IIpsMoM, OoCTpbIi, TYIIOU U pa3BépHYTHIN
YTJIBL.

[nvHa oTpe3ka, MeTpuuecKre eJUHULIbI JIUHbL. [ITiHa JIOMaHOMW, TiepUMeTp MHOTOYTOJIbHUKA.
Vi3MepeHue 1 TTOCTPOEHKE YT/IOB C TIOMOIIbI0 TPAHCTIOPTHPA.

HarnsgHele npepcTaBieHusi 0 ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; TPSIMOYTOJIbHUK,
KBaJ]paT; TPEYro/bHUK, O PaBeHCTBe QUryp.

V306pakeHne ¢uryp, B TOM uucie Ha Kierdaroi Oymare. IlocTpoeHue KoHpurypauuii u3s
yacTeid MpsIMOM, OKPY>KHOCTH Ha HeJIMHOBAHHOM M K/leT4aTou Oymare. Vicro/ib30BaHre CBOWCTB
CTODPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaZipara.

[Tnowaae NpsIMOYro/ibHUKAa U MHOTOYTO/IbHUKOB, COCTaB/IEHHBIX W3 TMPSIMOYTOJIbHUKOB, B TOM
yrcie ¢uryp, n300paKEHHBIX Ha KileTuaToi Oymare. EAUHUIBI ©3MepeHus TUIoNa/Iu.

HarnsigHble npe/icTaB/IeHus: 0 IPOCTPAaHCTBEHHBIX (DUTypax: MPSIMOYTOJIbHBIN Tapasiie/ienures,
Ky0, MHOTOTpaHHUKU. V300pakeHHe TPOCTEMIIMX MHOTOTPAHHUKOB. Pa3BépTKU Kyba u
napasienenuneza. Co3aHye Mo/ie/ieli MHOTOTPAaHHUKOB (U3 OyMaru, TIpOBOJIOKH, TIaCTHU/IMHA U

7p.)-
OO0BEM MPSIMOYTOILHOTO TIapasulesienuesa, Kyoa. EauHutb! n3mepeHusi 006bEMa.
6 K/IIACC

HarypanbHble ync/ia

ApudmeTnueckre JeUCTBUST C MHOrO3HAUHBIMM HaTypajibHbIMHM UWCAaMH. YHCIOBbIE
BBbIpa)KeHUs, MOPSAJOK [IeHCTBUM, MCIIO/Ib30BaHUe CKOOOK. Vcrosnb3oBaHUe MPHU BBIYMCIEHUSX
repeMeCcTUTEeIbHOTO U COYeTaTelbHOr0 CBOMCTB C/I0)KEHUST U YMHO)KEHUSI, pacripe/ie/IMTe/IbHOTO
CBOMCTBa yMHOKeHUs1. OKpyT/ieHre HaTypaabHbIX UKCel.

Henuteny v KpaTHbIe UKMC/a; HAUOOJBIIME OOIWI AenmuTeslb ¥ HaMeHblllee OOlee KpaTHOe.
[enruMocTs CyMMBI U NTpor3BefieHus1. [lesileHre C OCTaTKOM.

JTpo6u

OObIKHOBeHHast po0Ob, OCHOBHOE CBOWMCTBO ApoOW, cokpaijeHue ngpobeii. CpaBHeHHWe U
yriopsijounBaHue pobeli. PelleHue 3a/jau Ha HaxOXK/JeHHE YaCTU OT LIeJIOTO U L[eJIOTO T0 ero
yactu. /[poOHOe uMc/io Kak pe3ysbTar AeseHus. [IpeacTaB/ieHue [JecITUUHON ApoOu B BuU/e
OOBIKHOBEHHOW [Jp0o0M U BO3MOXKHOCThH TpPeJCTaBleHUs] OOBIKHOBEHHOW /poOu B BUje
JecITUYHOM. [lecsaThuHble pobU U MeTpUUecKasi cucTeMa Mep. ApudmeTnyeckue ZeilCTBUSI U
YKC/IOBbIe BhIpaXKeHHUsI C 0OLIKHOBEHHBIMU U JIECATUUHBIMU  IPOOSIMHU.

OrtHotenue. [leneHue B JaHHOM OTHOLIeHWH. Macitab, mporopist. [IpumeHeHMe TIporopLuii
TIpU pellieHu! 3a/au.

ITonsiTue MpOoLeHTa. Brruvcnenue MpoLeHTa OT Be/IMYMHBI W BEJIMYHHBI I10 eé IMMPpOLEHTY.
BBIpa)KEHI/Ie MPOLIEHTOB OeCATUYHbIMHA APOGHMI/I. Pemmenue 3ad4 Ha IIPOLIEHTHI. Bblpa)KEHI/Ie
OTHOILIEeHHsA Be/IMYWH B IPOLIEHTAX.

ITonoxuTenbHbIE U 0TpHUllaTe/IbHbIEC YN C/Id

[MosoXkuTeNbHbIE W OTpULIATe/NbHbIe uucia. Llenble uucia. Mopy/ab uuciia, TeoMeTpuuecKast

WHTepripeTalys MoAyns uucia. V3o0pakeHue uyucen Ha KOOpAWHATHOM TpsiMoii. UuciioBbie
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npomexXyTku. CpaBHeHMe uucesn. ApudMeTHuecKue [JelCTBUSI C TOJOXKUTENbHBIMUA U
OTpHLIaTe/IbHBIMUA YMCJ/IaMHU.

[TpsiMoyro/ibHash CHCTeMa KOOpPAMHAT Ha IJIOCKOCTH. KoOpJMHAThl TOUKHM Ha TJIOCKOCTH,
abcrucca u opguHara. [TocTpoeHue Touek U GUryp Ha KOOPAWHATHOM MJIOCKOCTH.

BykBeHHbIe BbIPa)KeHUA

[TpumeHeHre OyKB [Jis 3allMCM MaTeMaTHUYeCKUX BbIpa)KeHHU U TipefjiokeHui. CBoiicTBa
apupMeTHUYeCKUX [AelCcTBUM. BykBeHHble BbIpa)k€HUsI U UWC/IOBble TO/CTAaHOBKU. ByKBeHHbIe
DPaBeHCTBa, HAXOXK[eHWe HeU3BeCTHOro KOMroHeHTa. dopmynbl; (Qopmy/bl MepumeTpa U
TUIOILAZIM TIPSIMOYTOJIbHYKA, KBaZipaTa, 00bEMa mapasiiesienuresia v Kyoa.

PenreHre TeKCTOBBIX 3a/ia4

PelieHrie TeKCTOBBIX 3a/ia4d apI/I(bMeTI/IHECKI/IM criocobom. PellieHre 1OrMuecKux 3a/ia4. Perenue
3a/ia4d Hepe60p0M BCeX BO3MOXXHBIX BAPDHAHTOB.

PemeHne 3aziau, cojepKall[uX 3aBUCHMMOCTH, CBSI3bIBAIOIIMX BEJWYMHBI: CKOPOCTb, BpeMs,
paccTosiHve; 1ieHa, KOIMYeCTBO, CTOMMOCTb; TPOU3BOJMTENBHOCTb, BpeMs, O0BEM pabOTHI.
EfvHULBI M3MepeHUsi: MacChl, CTOMMOCTH; pacCTOSIHUsI, BpeMeHH, CKOpoCTH. CBsi3b MeXIy
e/IMHULIAMH U3MepeHUs] KaXKJ0l Be/TMUMHBI.

Pemmenue 3aziau, CBSI3aHHBIX C OTHOLIEHWEM, MPOMNOPLIMOHATBHOCTBIO BEJWYMH, MPOLIEHTaMU;
pellieHre OCHOBHBIX 3a/lay Ha IpOOM ¥ TIPOLIEHTHI.

OueHKa W TIPUKHJKA, OKpyrJieHuWe pe3ysbTata. CocTaBjieHWe OYKBEHHBIX BBIDKEHHH TI0
YCJIOBHUIO 3a/jauM.

[TpeacraBneHye JaHHBIX C TIOMOIIbIO Tabuil U guarpamMM. CtosibuaTbie JUarpaMMbl: UTeHUE U
roctpoeHre. YteHue KpyroBbIX AUarpaMM.

Hal"J'IH,E[HaH reomeTpus

Harnsiguele npejcraBneHus 0 ¢urypax Ha IJIOCKOCTH: TOUKa, MpsMas, OTPe30K, Jyd, Yrod,
JIOMaHasi, MHOTOYT O/IbHUK, YeThIPEXYTO/IbHUK, TPEYT0JIbHHK, OKPY>KHOCTb, KPYT.

B3aumHOe pacrnosiokeHue [ByX TPSIMBIX Ha IUIOCKOCTH, IapajleslbHble  IIpSIMBbIe,
NeprieHUKYJIsApHble TpsiMble. V3MepeHue pacCTOSHUW: MeXAY ABYMs TOUYKaMH, OT TOYKH [0
NpSIMOK; ZJIMHA MapLIpyTa Ha KBa/IpaTHOM CeTKe.

V3mepeHne ¥ TIOCTpOEHHE YIJIOB C TOMOILLBIO TPAaHCIOPTHpPAa. BUAbl TpeyroJbHUKOB:
OCTPOYTOJIbHBIM, TIPSIMOYTOJIbHBIM, TYIOYTO/IbHBIA; paBHOOeApPEHHBIN, PABHOCTOPOHHUM.
YeTbIpEXYTO/bHUK, TTPUMEPBI UeThIPEXYTOMBHUKOB. [IpsMOYTo/bHYK, KBaJpaT: UC0/b30BaHue
CBOICTB CTOPOH, YIJIOB, fuaroHaneil. I3o0paxeHre reoMeTprueckux (Uryp Ha HeJTMHOBaHHOU
Oymare C WCII0/Ib30BaHWEM I[UPKYJIs, JIMHEWKH, YTrOJbHUKA, TpaHCHopTypa. [locTpoeHus Ha
K/IeTuaToi Oymare.

[TepumeTp MHOrOyro/ibHUKA. [ToHSTHE TIUTOUAAN (DUTYDBI; €JUHUIBI W3MEpPeHHs TIIOIIa/Iu.
[TpubmkénHoe W3MepeHWe TUIOWAAM (uUryp, B TOM UMCJIe Ha KBaJpaTHOW CeTKe.
[Tpubn>xéHHOE M3MepeHue JIJTMHBI OKPY>KHOCTH, TIJIOIIAIU KpyTa.

CumMMeTpuUs: 1jeHTpajbHasi, OoceBass W 3epKajbHasi cuMMeTpuu. [locTpoeHHe CUMMeTPUYHBIX
duryp.
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HarnsigHble mpescTaBieHHs O MPOCTPAHCTBEHHBIX (UIrypax: Mapasiernenures, Ky0, mpusma,
nMpaMuzia, KOHYC, LWIMHZP, Liap u cdepa. M300pakeHre TPOCTPAHCTBEHHBIX (UTYP.
[Ipumepsl pa3BéPTOK MHOIOIPAaHHMKOB, LWIMHApPa U KoHyca. Co3gaHue Mogenen
TIPOCTPAaHCTBEeHHBIX Uryp (13 Gymaru, MpOBOJIOKH, TUIACTU/IMHA U [IP.).

[MoHsTHe 00BEMa; eqVHULIBI M3MepeHHs 00béMa. OOBEM TPSIMOYTOJILHOTO Tapaierenuresa,
Kyba.

IVTAHUPYEMBIE IIPEJMETHBGIE PE3YJ/IbTATHI OCBOEHN S IPUMEPHOM

PABOYEN ITPOI'PAMMEI KYPCA (I10 I'OJIAM OBYUYEHNS)
IocTwkeHue TpeIMETHBIX pe3y/bTaToB oOydatorumucs ¢ PAC Ha 3Tarne 00yuyeHHs] B OCHOBHOM
IIKOJIe OTIpeZie/IieTCs UHAUBUYaTbHBIMA OCOOEHHOCTSIMH, CBSI3aHHBIMU KaK C OCOOEHHOCTSIMU
T03HaBaTe/bHOM [leATeTlbHOCTH U HePABHOMEPHOCTBLIO Pa3BUTHS TICUXWUYECKUX (DYHKLWMN, TakK U
COLMa/IbHbIM ~ OMbITOM  ayTUUHBIX IIKOJBHUKOB. [lo3TOMYy [JOCTW)KeHWe TipegMeTHbIX
pe3y/IbTaTOB KOHKPETHBIM yYall[MMCsi MOKeT He BCerja COBIaJaTh C BPeMEHHbIMH IDaHULIaMU
oOyueHusi TI0 ToJjaM 00yUeHUs.

OcBoenne yueOHOro Kypca «MaremaThka» B 5-6 KjaccaXx OCHOBHOM IIKOJIBI [JOJDKHO
obecrieunBaTh JOCTIKEHNE CJIe[YIOINX ITPeMeTHbIX 00pa30BaTe/IbHbIX Pe3y/bTaToB:

5 K/ZTACC
Yucia 1 BBIYUC/ICHUSA

- [ToHMMaTh ¥ MPAaBUIBHO YMOTPeOJIATH TEPMHHBI, CBSI3aHHBIE C HATypa/TbHBIMU
YKCIaMU, 0OBIKHOBEHHBIMU U [IeCITUUHBIME J[POOSIMU.

- CpaBHMBATh U yTOPSJ0OYMBATh HaTypasbHble YKMC/Ia, CPaBHUBATh B MPOCTEUIINX
ciydasix 0ObIKHOBEHHBIE IpO0U, 1eCSITUUHBIE IPOOH.

— COOTHOCUTH TOUKY Ha KOOPJAMHATHOM (YMC/IOBOM) MPSMOM C COOTBETCTBYHOIIUM
el umuciioM W u300pakaTb HaTypa/ibHble UHKC/Ia TOYKAaMU Ha KOOPAWHATHOMN (UMCIOBOM)
TIPSIMOM.

- BbIMOMHATE  apudMeTUUecKde [eWCTBUSI C HaTypaJbHbIMU 4YKUCAaMH, C
0OBIKHOBEHHBIMU JPO0SIMU B MPOCTEMILINX — CIydasix.

- BLINOHATE MPOBEPKY, MPUKUKY pe3y/ibTaTa BIUYMC/IeHUH.

- OKpyr/IsiTh HaTypasibHbIe UKCIIa.

PenreHne TeKCTOBBIX 3a/ia4

- Pemiath TEKCTOBBIE 3a/lauM  apuMETHUECKHUM CII0COOOM U C TOMOIIIbIO
OpPraHU30BaHHOTO KOHEUHOro Tepebopa BceX BO3MOKHBIX BADUAHTOB.

— Pewate 3azmauv, copepxkalue 3aBUCHMOCTH, CBSI3bIBAOLUe BeJIMUMHBI:
CKOPOCTb, BpeMsl, paCCTOSIHUE; L1eHa, KOJINUeCTBO, CTOUMOCTb.

— Vcnonb3oBaTh KpaTKUe 3alluCH, CXeMbl, TabIHIIbI, 0003HAaUeHUsT TPU PelleHuH
3a/au.

— [Tonb30BaTbCsl OCHOBHBIMU €VHULIAMHA U3MEDPEeHUS: L|eHbl, MacChl; PaCCTOSIHUS,
BpeMeHHU, CKOPOCTH; BbIpa)KaTb OJIHU €[JMHHLIbI BeJTMUUHbI Uepe3 pyTrue.

— W3Bnekatb, aHaIU3UpPOBaTh, OLEHWBAaTh  WH(OpPMaIUIO, TMPeJCTaBlIeHHYIO B
Tabsuile, Ha cronbuyaToll AuWarpaMme, WHTEPIIPETUPOBAaTh TIPe/CTaBIeHHbIe JaHHBIE,
WCI10JIb30BaTh JJaHHbIe IPU PeLleHUH 3a/au.

Harnspnas reomerpus

- [Tosb30BaThC reoMeTpUUECKMMH TOHATUAMM: TOYKA, NpsiMasl, OTPe3oK, JIydY,
YTOJ1, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

- [TpuBoauTh TIpUMeEpPBl OOBEKTOB OKPYIKAIOLIEro MHpPa, UMeIoUX (opMy
V3y4YeHHbIX TeoMeTpUyecKux (uryp.
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- Vicnonb3oBaTh TEPMHHOJIOTHMIO, CBSI3aHHYHO C YIJIaMM: BepIIMHAa CTOPOHA; C
MHOTOYT'OJIbHUKaMH: yToJl, BepllrHa, CTOPOHA, JWaroHasb; C OKPY>KHOCTbIO: pajuyc, AUaMmeTp,
LIeHTP.

- N300pakaTh U3ydyeHHble TreoMeTpuueckde (GUTypbl Ha HETMHOBAaHHOM W
K/leTyaToii Oymare C MOMOIIBIO LUPKY/ISt U TMHEUKH.

- Haxoauth [/MHBI OTPe3KOB HEMOCPEeACTBEHHbIM H3MEpPEeHUEM C TOMOILbIO
JIMHEWKH, CTPOUTh OTPe3KU 3a[JaHHOM [JIMHBI; CTPOUTh OKPY’KHOCTb 33/laHHOTO pajuyca.

- Vcrnonib30BaTh CBOMCTBA CTOPOH W YIJIOB MPSMOYTOJIbHMKA, KBajpaTa AJIsi UX
TIOCTPOEHMs], BBIUMC/IEHUS TI/I0IaU U TlepuMeTpa.

- BbluncnsiTe nepuMeTp M IUIOL[aAb KBaZpaTa, NPSIMOYTOJIbHUKA, (Uryp,
COCTaBJIeHHBIX W3 TPSIMOYTOJBHUKOB, B TOM uucyie (uryp, n300paKEHHBIX Ha K/IeT4aToi
Oymare.

- [Tonb30BaThCS OCHOBHBIMHM METPUUECKUMM eIMHULIAMU M3MepeHUs [JIVHBI,
TI7IOLA/IM; BbIpaXKaTh OJHU €JUHULIbl BeJTMUMHBI Uuepe3 Ipyrue.

- Pacrio3HaBaTh mapasuiesienuesi, Kyd, UCIO/Ib30BaTh TEPMHUHOJIOTHIO: BEpILUHA,
peOpo rpaHb, U3MepeHuUs; HaXOIUTh U3MepeHUsl Tlapasliesienurne/a, Kyoa.

- Beruncnsate 06béM Kyba, mMmapasuiesienvrieia 10 3aJaHHBIM HM3MepeHUsIM,
T10/Tb30BAThCs IMHULIAMU U3MepeHusi 00béMa.

- Pemate Hec/oKHble 3a/lauyd Ha H3MepeHHe TeOMeTpPUYeCKUX BeIWYMH B
MPaKTUUECKUX CUTYaLUsIX.

6 K/TACC
Yuc1a 1 BBIYHC/IEHUSA

- 3HaTh W TOHUMATh TEPMUHBI, CBs3aHHbIE C Pa3/MYHBIMKA BUJAMU UYUCeNT U
criocobaMy WX 3arlvCH, TepexoAuThb (eC/M 3TO BO3MOXKHO) OT OAHOH (pOpPMBI 3aIlmiCH UHC/Ia K
JpYTOH.

- CpaBHMBaTh U YIIOPSZOYMBATEL Iie/ible UKC/Ia, OOBIKHOBEHHbIE W [eCSITUYHbIE
JIpo0u, CpaBHUBATh UKMC/IA OTHOTO U Pa3HBIX 3HAKOB.

- BbInosiHATE, coueTasi YCTHble W MHUCbMEHHble TPUEMBbI, apudMeTHUecKue
JEUCTBUSI C HAaTypaJbHBIMU U I1eJIbIMUA UMC/IaMH, OOBIKHOBEHHBIMU M JI€CITUUHBIMU JIPOOSIMHU,
TM0JIOKUTEIbHBIMU M OTPULIATe/IbHBIMUA YMC/IaMHU.

- BbIuMCasiTE 3HaUEHUST YMC/IOBBIX BbIPA’K@HUH, BBITIOMHATH TIPUKUAKY U OLIEHKY
pe3y/bTaTa BbIUMC/IEHWM; BBIMOJHATE TPeoOpa30BaHMsl UWC/IOBBIX BBIDA)KEHHWM Ha OCHOBE
CBOMCTB apuMeTHUUeCKUX AeiCTBUM.

- CoOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOLUM €Ml UMC/IOM U
n300pakaTh UMC/la TOUKaMH Ha KOOPIMHATHOM MPSIMOM, HaXOAWTb MOJY/Ib UKC/Ia.

- CoOTHOCUTH TOYKM B MPSMOYTOJILHOM CHUCTeMe KOOpPAMHAT C KOOpAWHaTaMu
3TOU TOUKHU.

- OKpyTJISITH LiefTble Uhc/ia U JieCaTUYHbIe P00y, HAXOAUTb PUOTMDKEHUST  UKCeT.
YucioBbie U 0yKBEeHHbIE BbIP)KEHHUA

- [ToHnMath ¥ ynoTpeO/sATH TEPMUHBI, CBs3aHHblE C 3alMChIO0 CTEIeHW 4YWCIIa,
HAXOJWTh KBaZIpaT M KyO umcCsia, BBIUMC/ISATH 3HAUEHWs YMCIOBBIX BbIDa)KEHWUH, COZepPIKaIliiX
CTeIeHH.

- [Tosb30BaThC MpH3HAKaMM  [e/IMMOCTH, pacK/la/iblBaTh HaTypasbHble Uuciia
Ha [POCTble MHOXXUTEJIH.

- [Tonb30BaTbCst MacIITaboM, COCTaB/ISATh MPOTIOPLIUA M OTHOLLIEHHSI.

- WUcronb3oBath OYKBBI 11 0003HaueHUs1 yuces TMPY 3alucd MaTeMaTU4yeCKHX
BBIDA)KEHWH, COCTaB/ISITh OYKBEeHHbIe BhIDA)KEHUsSI ¥ (HOPMYJIbI, HAXOAUTh 3HaUeHUs] OYKBEHHBIX
BBIDa)KEHHUH, OCYILeCTB/Isis He0OX0KMble M0/[CTAHOBKU U ITpeoOpa3oBaHusl.
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- Haxo,zu/m, HEeW3BEeCTHBLI KOMITOHEHT PaBE€HCTBA.
PerteHre TeKCTOBBIX 3aa4

- PemiaTh MHOrOIIAroBble TEKCTOBbIe 3aZiaudl apuMeTHyeCcKHM CIocoOoM.

- Pemiate 3aiauM, CBsi3aHHbIE C OTHOLLIEHWEM, MPOIMOPLMOHATIBHOCTBIO BeJIMUMH,
NIPOLIEHTaMHU; pellaTh TPU OCHOBHBIE 33/]auy Ha IpOO U MIPOLIEHTHI.

- Pemiate 3ajjaud, cojep)kalljue 3aBUCUMOCTH, CBSI3bIBAIOIMe BeJUUMHbBIL:
CKOPOCTb, BpeMsi, PAacCTOsIHWE, IjeHa, KOJMUeCTBO, CTOMMOCTh; IMPOU3BOAUTE/NBHOCTb, BpEMS,
00béma paboThl, UCIONMB3Ys apudMeTHYeCcKHe [eHCTBUS, OLeHKY, NMPUKUAKY; T0b30BaThCs
e/IMHULIAMH U3MepPeHUs] COOTBETCTBYIOIIUX BeJIMUKH.

- CocraBnisiTh OyKBEeHHbIE BBIDA)KEHHS 110 YCJIOBUIO 3a/1auH.

- W3Bnekath wuHGOpPMaLMIO, TMPeACTaBleHHYI0 B TabiMlaXx, Ha JIMHEHHOM,
cronbuyaTtoii WIM KpYroBOM JuvarpamMmax, WHTepIIpeTHpOBaTh IIpe/iCTaB/ieHHble JJaHHbIE;
VICTIO/Tb30BaTh JlaHHbIe TP pellleHuH 3a/au.

- [TpeacTaB/isiTh MHPOPMAIMIO C TIOMOIIBIO TAaOJ/IWL, JTMHEMHOW W CTO/04YaTOn
uarpamm.

HarnspHasi reoMeTpus

- [TpuBoauTh TIpMMephl OOBEKTOB OKPY)KAIOLIEro MHpa, HUMeIoUx ¢GopMmy
M3yUeHHbIX TeOMEeTPUYeCKUX TUIOCKMX W TIPOCTPAHCTBEHHBIX (Uryp, TNPUMepbl paBHBIX U
CUMMETPUYHBIX  (Uryp.

- N306paskaTh C MOMOILIbIO LIMPKY/Isl, TMHEeWKH, TPaHCIIOPTHPa Ha HeJTMHOBAaHHOM U
KjleTyaTtoli Oymare u3yuyeHHble TIIOCKMe TreomeTpuuyeckde Gurypel 4 KOHGUrypaLuu,
CUMMeTpUYHbIe (PUTypBhI.

- [Tonb3oBaThCs reoMeTpuueCcKUMHU TIOHATUSIMU: PaBEHCTBO ¢uryp,
CUMMETPHUSI; UCT0/Ib30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO0 C CHMMeTPHel: 0Cb CUMMEeTPUH, LIeHTP
CUMMeTpUH.

- Haxoauth BeMUMHBI YIJIOB U3MEPeHHeM C MOMOLbI0 TPaHCIIOPTUPA, CTPOUTH
yI/bl 33/laHHOM BeMUMHBI, I10/1b30BaThCS TPU pelleHUH 3ajad T'pajlyCHOM Mepoi YIJIOB;
pacrio3HaBaTh Ha YepTe)Kax OCTPbIM, PSIMOU, Pa3BEPHYTHIA U TYIIOM  YIVIBL.

- BbIUMCIATE JJIMHY JIOMaHOW, IepUMeTp MHOIOYTOJIbHUKA, I10/1b30BaThCs
eIMHMLIaM{ U3MepeHUs [I/INHBI, BbIpa)KaTh OJHU eIMHHULIbI U3MepPeHus IJIMHbI uepe3 [pyrue.

- HaxoguTb, UCII0/Ib3ysl YepTéKHble WHCTPYMEHThl, PACCTOSIHUS: MeXAy ABYMS
TOUKaMH, OT TOUKH [10 MIPSIMOM, ZJIMHY IyTH Ha KBa/IpaTHOM CeTKe.

- Bbluuciate  1wiomaZib  (Uryp, COCTaB/€HHBIX W3  MPSMOYTOJIbHUKOB,
WCII0/Ib30BaTh pa3bheHre Ha TIPSIMOYTOJbHUKH, Ha paBHble QWIYpbI, J0CTpauBaHUe [0
NPSIMOYTO/IbHHKA; M10/1b30BaThCsl OCHOBHBIMM €JUHULIAMU U3MepeHUs I/I01a/iu; BbIpaXkaTb OJHU
eIMHHULIbI U3MepeHus TJI0Lai yepes JpyTue.

- PacriosHaBaTh Ha MOJeIsiX M M300pakeHUsIX TMUpaMHJY, KOHYC, LMJIHHJP,
VICTI0/1b30BaTh TEPMUHOJIOTHIO: BepILMHA, peOpo, TpaHb, OCHOBaHKe, Pa3BEpTKa.

- N306pakaTh Ha K/leTyaToi Oymare npsiMOYTO/IbHBIN Tapasuiesienuies.

- Bbruncnste 00BEM TPSIMOYTOJILHOTO Tiapasiiesienurnesia, Kyba, TO/Ib30BaThbCs
OCHOBHBIMM e/IMHULIAMU H3MepeHHsi 00BbEéMa; BbIpakaTb OJHU eJUHHULbl M3MepeHHus 00bEéMa
yepe3 Jpyrue.

- Pemate Hec/0)KHbIE 33/lauyd Ha HaXOXK[eHHWe TeOMeTpUUeCKUX BeWYMH B
MPaKTUYECKUX CUTyalUsX.
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TEMATUUYECKOE IIJTAHUPOBAHUWE YUEBHOI'O KYPCA (TI0 I'OAAM OBYUEHVA)

5 Kmacc
(1e menee 170 u)

Ha3Banue

pa3aena (TeMbl)
Kypca (4uc/io 4acoB)

OcHoOBHOe copiep)xaHue

OcHoOBHbIe BHABI /[|eATE/THHOCTH 00YyUYarOIUXCsA

HartypanbHbie
yucaa. [ledcrBus
C HaTypa/IbHbIMHU
YyuC/IaMHA

(43 u)

HecatuuHas crucTeMa
CUHCJ/IeHUS. Pan,
HaTypaJibHbIX quces.
HartypanbHbit pAan.

Uucno 0. HarypasibHbIe
yucja Ha KOOpAWHATHOU
TPpsIMO. CpaBHeHUe,
OKpyTJ/IeHUe HaTypaJbHbIX
yuces.

ApudmeTuueckue

JencTBuUs C
HaTypa/lbHbIMU UUC/IaMU.
CBorictTBa  HyAss  0OpH
CJIOKEeHUH U YMHO>KeHUH,

CBOMCTBA eAUHULIbI TIpU
YMHO>XEHUH.
IlepemectuTesibHOE u

coueTtaTesbHOE CBOMCTBA
CJ/IO>KEeHMSI U YMHO>KEHUS,
pacripeiesiuTeIbHOe
CBOMCTBO YMHO>KE€HUSI.

Hemuresin U KpaTHbIe
yuca, pas/io>keHue
yyc/a Ha MHOXKHTEJIU.

I‘II/ITE';ITB, 3dIIMCBIBATh, CPABHHMBATBb HATYpPd/IbHbIe 4YHKCJ/I4;

npejjiaraTb M 00CY)KAATh CIOCOOBI  YTIOPSA0YHUBaHUS
uucer.

HN300pakaTh KOODAWHATHYIO TIPSIMYyHO, OTMeYaTh UMCJ/Ia
TOYKaMM Ha  KOOpPJAMHATHOW  MpPsIMOM, HAXOAUThb

KOOpPZIMHAThI TOUKU.
HccnepoBaTrs cBoOWCTBA HaTypasbHOro psiga, uvcen 0 u 1
MIpU CJIO’KEHUU U YMHO>XeHUHU.

Hcnonb30BaTh NPaBU/I0 OKPYT/IeHUSI HaTypaIbHbIX YHCeI.
BeimosiHaATe apudMeTHueckue JeMCTBHSI C HATypaTbHBIMU
UKMC/IaMU, BBIYMC/ISAITh 3HaUEeHUsI UMC/IOBBIX BbIpa)KeHUu co
CKOOKamMu U 6e3 CKOOOK.

3anuceIBaTh Tpou3Be/ieHHWe B BHUZEe CTeleHW, YHTaTh
CTeTieHH, HCMI0J/JIb30BaTh TEPMUHOJIOTUIO (OCHOBaHUe,
rokKasaTe/ib), BBIYMC/IATh 3HAUeHUsI CTerleHeu.

BbINO/THATh NPUKHUAKY M OI€HKY 3HaueHUM YHCI0BBIX
BbIpa)KeHHUH, mpejA/iaraTh U MPUMEHATh NMPHUEMBI IPOBEPKH
BbIUMC/IEHU .

HNcnonb3oBarh NPH BBIYUCIEHUSIX T[1epeMeCTUTebHOe U
coueTaTe/lbHOe  CBOWCTBA  C/JIOKEHUSI U YMHOYKEHWUs,
pacrpeieiTe/IbHOE CBOMCTBO YMHOKeHMs; (popMy/IMpOBaTh
M TNPUMEHATHh TMpaBWa nOpeoOpa3oBaHUs  UHCIOBBIX
BbIpa)KeHHWM Ha OCHOBe CBOMCTB apu(MeTHUeCKUX AeNCTBUM.
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[eneHue C  OCTaTKOM.
IIpocTtele U cocTaBHBIE
qucsia. IIpu3Haku

genmmmMocTyu Ha 2, 5, 10,
3, 9.

CreneHb C HaTypaJbHbIM
roKasareJsieM.

YucsioBble BbIPpa>KeHUS;
TMOPsiAOK JeHUCTBUM.

Penienue TEKCTOBBIX
3aga4 Ha BCe
apudmeTHUyeckue

JeUCTBUsl, Ha [JBU>KEHHEe
U TTIOKYTIKH.

HccnepoBaTh UMC/IOBble 3aKOHOMEDHOCTH, BBIJBHraTh M
000CHOBBIBAaTh THUMOTE3bl, (OPMY/IUPOBAaTHL 0000IEHUA U
BBIBO/bI 110 pe3y/ibTaTaM TIPOBEJEHHOTO WCC/eOBaHUS.
®opMy/IMpOBaTh oONpeje/leHUuss /[le/liTe/isi W KpaTHOro,
Ha3bIBaTh [e/IUTe/IM W KpaTHble UMC/a; Ppaclo3HaBaThb
MpOCTble W  COCTaBHble uwWcaa; ¢opmyaupoBarb U
NPpUMEHATh MNpPHU3HAKM Je/IuMocTd Ha 2, 3, 5, 9, 10;
NMPUMEHATH aJITOPUTM Ppa3/ioKeHUs UHMca Ha TpPOCThIie
MHO>XUTE/IM; HAXOJAUTH OCTAaTKU OT /Je/IeHHs M HeIoJIHOe
gacTHoe.

Pacno3HaBaTh HNCTHHHBLIE U JIO)KHBbIE BBICKA3bIBAHUS O
HaTypa/JbHbIX  YHCJ/AX, NMPpUBOJAUTL TNpPUMepbl U
KOHTPIIPUMEDPHI, CTPOUTH BBICKA3bIBAHUA U OTPULIAHUS
BbICKAa3bIBaHWI O CBOMCTBaxX HaTypasbHbIX UMCel.
KoHcTpyupoBaTh MaTeMaTHUYeCcKHe MPeAIOKEeHHUsI C TIOMOIIBIO
CBA30K «U», «UJIN», «eC/IHU..., TO...».

Pemiarb TEKCTOBble 3a7laud apu(MeTHUecKhM CIiocobom,

HCII0/Ib30BaTh 3aBHCHMOCTH MEeXIy BeJTMYMHAMU
(ckopocTb, BpeMsi, pacCTOsiHUe; LieHa, KOJIN4YecTBo,
CTOMMOCTBb M /Ip.): aHA/IM3UPOBATh U OCMBIC/IMBATh TEKCT
3ajjauy, nepedopMy/IMpPOBaTh yCJIOBHE, U3BJ/IeKaTh
HeoOXoMMbIe JJaHHbIe, yCTaHAB/IMBATL 3aBUCUMOCTU MEXAY
Be/TMUMHAMM, CTPOUTH JIOTUYECKYHO LIeTMTOUKy
pacCy>KJeHUi.

MopaenupoBatb XOJ pelleHus
DUCYHKA, CXeMbl, TaOJIMIIbL.

3dla4dn C TIIOMOLIBRO
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ITpuBoauTH, pa3duparh, OLleHUBATH Pa3/IMUHbIE pPelleHMs,
3arycy pelleHuM TeKCTOBBIX 3a/iau.

Kputnuecku OLleHUBaTh T10J/TyYeHHbIH pes3yJbTar,
OCYyILleCTBJIAITb  CaMOKOHTpPOJIb, TIpOBepsis  OTBET  Ha
COOTBETCTBHE yC/IOBUIO, HAXOAUTH OLINOKU.

Pemnarb 337jlaud C TIOMOILBIO TIepebopa BCceX BO3MOXKHBIX
BapUaHTOB.

3HAKOMUTBCS C UCTOPHEN pPa3BUTHUsL apUPMeTHKH.

HarnsigHasa
reoMeTpHus.

JInauM Ha
IJIOCKOCTH
(12 v)

Touka, npsimasi, OTPe30K,
nyu. JlomaHas.
N3mepeHue O/IUHBI
OTpe3Ka, MeTpuyecKkue
eIMHULbl U3MepeHUs
OvHbl. OKPY>KHOCTb U

KpYT.
IMTpakTuueckas pabora

«ITocTpoenue y3opa us
OKPY>KHOCTEW».

Yroa. I1Ipsamoi, oCcTpbIi,
TYTIOM U pa3BEPHYThIU

yribl. MI3amepeHue yriios.

IMTpakTHueckasi paboTa
«ITocTpoeHue yTjioB».

Pacno3HaBaTh Ha uepTe)kax, pUCYHKax, ONMUCHIBATh,
WCTIO/B3YsI TEPMHUHOJIOTHIO, ¥ M300pa)kKaTh C TTIOMOII[bIO
4epTEKHBIX MTHCTPYMEHTOB: TOUKY, NPSIMY0, OTPe30K, JIyY,
YT0J1, IOMaHyl0, OKPY>KHOCTb.

Pacnio3HaBaTh, NPUBOJUTH NIPHUMePbI 00BHEKTOB PealbHOTO
MMpa, UMeroI1X (POpMy M3yUeHHBIX (PUTYyp, OIleHUBATh UX
JINHeUHble pa3Mepsl.

Ncnonb30BaTh IMHENKY U TPAaHCIIOPTHUP KaK UHCTPYMEHThI
[IJ151 TIOCTPOEHMS U U3MEepPEeHUsI: U3MePATHh [IJIMHY OTpe3Ka,
BeJIMYMHY yIJ/la; CTPOUTB OTPEe30K 3alaHHOM [JJIMHBI, yTOJl,
3a/laHHOU BeJIMUWHBI; OTKJ/IaAbIBaTh LIMPKYyJ/leM paBHble
OTpPe3KH, CTPOUTH OKPY>XHOCTB 3a/laHHOI'O pajuyca.
MN3o06pakaTk KOH(Urypalu reoMeTpuueckux ¢Guryp us
OTPEe3KOB, OKPY’>KHOCTEeH, UX YyacTel Ha HeJMHOBAHHOMW U
K/leTyaTol OyMare; nmpejjararb, ONMUCLIBaTh U 00Cy)X/1aTh
CII0Co0bI, a/ITOPUTMBI TTOCTPOEHUSI.

Pacnio3HaBaTh U H300pa)kaTh Ha HEJTMHOBAaHHOM 1
K/eTuaTou Oymare mpsiMoii, OCTPBIN, TYTIOU, Pa3BEPHYThIM
yIJ/ibl; CPABHMBATh YIJIbL.

BpIunC/IATH [JIMHBI OTPE3KOB, JIOMaHbIX.

IToHMMaTh M MCIO0/1b30BaTh IIPH pellleHuH 3ajayd
3aBHCHMMOCTH MEeXJy eJUHUL]aMd MeTPUUYeCKOHW CHUCTEMBbI
Mep; 3HAKOMHUTBCA C HeMeTpUYeCKUMU CHCTeMaMH Mep;
BbIPa)KaTh /J/IMHY B Pa3/IMUHbBIX eJWHULIaX U3MepeHUsl.
HccnepoBaTh PUrypbl U KOH(PUrypaLy, UCIIO/b3YSI
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11M(pOBbIe PeCypPChl.

OOBIKHOBEHHbBIEe
Apoou
(48 1)

Opo6sb. ITpaBubHBIE U
HerpaBU/IbHbIE JPOOH.
OCHOBHOe€ CBOMCTBO
aApobu. CpaBHeHHe
apobeti.

C/io>keHHe U BbIUMTaHUe
OOBIKHOBEHHBIX IPO0eii.
CMmeliaHHasi Ipo0b.
YMHOXeHHe U [ejieHHe
OOBIKHOBEHHBIX Apo0eii;
B3aUMHO-00OpaTHbIe
apoowu.

PenieHre TeKCTOBBIX
3a/a4, coJeprKaliux
apobu. OCHOBHbBIE 3a7auu
Ha Apo0Ou.

I[MTpumeHeHUe OyKB /151
3aryCcy MaTeMaTH4YeCKUX
BbIpa’KeHUMH U
npeaji0>KeHun

MopgenupoBaThb B rpaduueckoii, mpegmeTHou dopme, C
TTOMOII[bI0 KOMITbIOTEpAa MOHSITHS U CBOMCTBA, CBsi3aHHbIE C
OOBIKHOBEHHOM JIpOOBIO.

YuTaTh M 3alMChIBaTh, CPAaBHUBATh OOBIKHOBEHHBIE /IpO0H,
npej/iaraTb, 000CHOBBIBATh M 00CY)K/1aTh CIIOCOOBI
YTIOPSIOUUBaHUS JIPOOEHA.

N3o006pakaTh 0OBLIKHOBEHHBIE IPOOM TOUKAMHU Ha
KOOP/AWHATHOMU TIPSIMOU; MCMO0/Ib30BaTh KOOPAWHATHYFO
MPSIMYIO [I/1s1 CPaBHEHMs ApO0Oeii.

@ opMy/THPOBATh, 3aIMCHIBATh C MOMOIIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOMU /IpOOU; MCMO/Ib30BaTh OCHOBHOE
CBOMCTBO po0Ou /151 cOKpairjeHus pobeii U mpuBeaeHusI
ZIpo6M K HOBOMY 3HaMeHaTesTio.

IIpeacTaB/AATH CMeIIaHHYO po0b B BUe HElPpaBUILHOM
Y BBIZIe/ISATH 1[e/TyI0 YacTh UKc/ia U3 HeTIpaBU/ILHOM Apo0u.
BoinosHATH apudMeTHUYecKHe JeHCTBUA C OOLIKHOBEHHBIMU
ZIpO0SIMI; MPUMEHATH CBOVMCTBA apr(MeTUUeCKuX JelCTBUMN
JIIS paliMOHaTM3alii BBIYHC/IEHUH.

BbINO/THATH NPUKHU/KY U OIeHKY pe3y/bTaTa BbIUNCIEHUH;
npej/iaraTb U MIPpMMeHATH NPUEMbI IPOBEPKHU BbIUHC/IEHUH.
ITpoBOAUTH HUCC/IEIOBAHUA CBOUWCTB Apo0eli, ormrpasich Ha
UKMC/IOBBIE SKCIIePUMEHTHI (B TOM UHCJIe C TTIOMOILBIO
KOMIIbIOTEpPA).

Pacnio3HaBaTh UCTHHHBIE U JIO’KHBIE BBICKA3bIBAHUS O
ZIpo0sIX, MPUBOAUTH MPUMeEPHBI U KOHTPIIPHMEDHBI, CTPOMTH
BBICKA3bIBAHUA U OTPULIAHMS BbICKA3bIBAaHUM.

PemiaThb TeKCTOBBIE 3a/lauM, COZieprKalijiie JpoOHbIe
JlaHHbIe, U 3a/lauy Ha HaXOyKJAeHHe YaCTH 11eJIor0 U 1[eJI0T0
TI0 ero YacTH; BBISIBJIATHh MX CXO/ICTBA U Pa3/THYHsI.
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MopenupoBaTh X0/, PpelleHus 3a4auud C
pUCYHKa, CXeMbl, TaO/IULIbI.

ITpuBouTH, pa3duparTh, OLleHUBATH PA3/IMUHbIE pPeIlleHws,
3arycy pelleHu TeKCTOBBIX 3a/iau.
Kputnuecku OLIeHUBAaTh M0J/TyYeHHbIH
OCYLeCTBJISITb CAMOKOHTPOJIb,  TIPOBEpsist
COOTBETCTBUE yC/JIOBHIO, HAXOAUTH OIINOKU.

3HAKOMHUTBCA C UCTOPHUEN Pa3BUTUS apU(PMeTHUKH.

TTOMOLILIBIO

pe3yJsbTar,
OTBET Ha

HarnsgHasa
reomMeTpus.
MHoOroyro/jbHUKH
(10 u)

MHOTroyro/ibHUKH.
YeTbIpEXYTrO/IbHUK,
IIPSIMOYTOJIbHUK,
KBazpar.

IMTpakTnueckass pabora
«ITocTtpoeHnue
MIPSIMOYTOJIbHUKA C
3aJaHHbIMH CTOPOHaMH
Ha HeJIMHOBAHHOU
Oymare».

TpeyronbHUK.

ITnomaznas v nepumeTp
IIPSIMOYTOJIbHUKA U
MHOI'OYT OJIbHUKOB,
COCTaBJIEeHHbIX U3
IPSIMOYTOJIBHUKOB,
eIJUHULIbI U3MepeHUs
rioitaau. Ilepumetp
MHOT'OYI'OJIbHHKA.

OnuchIBaTh, HCIOJ/Ib3Ysl TEPMHUHOJIOTHIO, H300paXkaThb C
MMOMOLLbIO UEePTEKHBIX UHCTPYMEHTOB U OT PYKH,
MO/IeJIMpOBaTh U3 OymMaru MHOTOYTOJTbHUKU.
IIpuBoOAUTH PpUMeEPBI 00BEKTOB pPeaslbHOTO MUPA,
nMerlux (opmMy MHOIOyTOJIbHUKA, IPSAMOYTOJIbHHKA,
KBaJipaTa, TpeyrojbHUKa, OLleHUBAaTh UX JIMHEelHbIe
pa3Mepbl. BEIUMC/AATH: TIepUMeTp TPEeYTroJIbHUKA,
IIPSIMOYT'OJIbHUKA, MHOTOYTOJIBHHKA; IJI01a/lb
NpsIMOYTOJIbHUKA, KBaJpaTa.

HN306pakaTh OCTPOYTOJ/IbHBIE, TIPSIMOYTOJ/IBHBIE U
TY[OYTOJIbHbIE TPEYTOJIbHUKHU.

CTpouTh Ha HeJIMHOBAaHHOM U KJjleTyaTol Oymare KBajpaT
U IIPSIMOYTOJIBHUK C 3aJaHHBbIMU JIJIMTHAMU CTOPOH.
HccnepoBaTh cBOMCTBA TNPSIMOYTO/IbHUKA, KBaJipaTa Iy TEéM
SKCIepuMeHTa, HaOJ/roieHusl, U3MepeHws],
MO/e/IMpOBaHUsl; CpPaBHHMBAaTh CBOMCTBA KBaJpara U
IpsAMOyToO/IbHHUKA. KoHCTpyHpoBaTh MaTeMaTH4YeCKHe
MPe//I0KeHUs C TIOMOII[bIO CBSI30K «HEKOTOPBIN», «JTH000».
Pacno3HaBaTh UCTUHHBIE U JIOXKHBbIE BBICKA3bIBAHUS O
MHOT'OyTOJIbHUKaxX, IPUBOAUTb NPpUMepPbI U
KOHTPIIPUMEPBHI.

HccnepoBaTh 3aBUCMMOCTD TUIOIa/AM KBaJpaTa OT JJIUHbI
ero CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBa/IpaTHOW CETKH /151
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rocTpoeHus (puryp; pazouBarh MPsIMOYTOJIbHUK Ha
KBaZ[paThl, TPEYTOJIbHUKU; COCTABJIATH (PUTYDhI 13
KBa/IpaTOB U MPSMOYT'O/IbHUKOB Y HaXO/IUTh UX TUIOIA/b,
pa3buBaTh (pUTypHI HA TIPSIMOYTO/TBHUKH U KBa/IPaThl U
HAXOAUTh UX TIOM[A/Ib.

Beipa)kaTh BeJIMUMHY TUIOLIAAA B PA3/IMUHBIX eJUHULIAX
W3MepeHUs MeTPUUeCKOI CUCTeMbI Mep, TOHUMATh U
HCII0/1b30BaTh 3aBUHCHMOCTH MEXY METPUUECKUMU
eIJUHUIIAMH U3MepPeHUsl TI/TOIa U,

3HAKOMHUTHCSA C IPUMepPaMH IIPUMEHEHHs TUTOIIa 1 U
repyuMeTpa B MPAaKTHUECKUX CUTyalusix. PemiaTh 3ajau 13
peasibHOM KU3HU, MpeAIaraTbh U 00Cy)KAaTh pa3- JIHYHbIE
CIoCco0bI pelleHus 3aau.

JecaTruuHbie
Apoou
(38 u)

HecsiTmuHast 3armmch
poGeii. CpaBHeHMe
eCSITUUHBIX ApPO0ei.

HelicTBusi C
[eCATUYHBIMU ZPOOSIMU.
OkpyrieHue AecITUUHbIX
pobeti.

PelnieHvie TEKCTOBBIX
3a/au, cojiep>Kalux
apobu. OCHOBHBIE 3ajauU
Ha gpobu.

IIpeacTaBAATH AECITUYHYIO APpO0Ob B BH/le OOLIKHOBEHHOM,
YUTATh U 3alIUChIBAaTh, CPABHUBATH J|eCATUYHbIE APOOH,
npej/jiaraTb, 000CHOBBIBATh H 00CY)K/JaTh CII0COOBI
YTIOPSI/IOUNBAHUS [IECATUYHBIX ApPOOei.

N300pakaTh JecsiTUUYHbIE pOOU TOUKaMH Ha
KOOPAWHATHOU IIPSIMOM.

BbISB/IATH CX0ACTBA U Pa3/IMUUs MTPaBUI apupMeTuuecKrux
[erCTBUM C HaTypa/lbHbIMH YUC/IaMH U JeCATUUYHbIMHA
Ipo0simu, 0OBICHATH UX. BBINO/HATL apudmMeTHUEeCKHe
JIeHiCTBUS C AeCATUUHBIMU APOOSMU; BBIMO/THATH MPUKUAKY
U OL|eHKY pe3y/ibTaTa BbIUMC/IeHUN.

IIpumMeHATH CBOMCTBA aprudMeTUUECKUX eUCTBUM [Jisi
palMOHaIn3aliii BbIUUC/IEHUN.

ITpyMeHATHh NPAaBU/I0 OKPYIJIEHHs JIeCATUUHBIX Ipo0eii.
ITpoBoOAUTH UCC/I€JOBAHUSI CBOUCTB JIeCAITUYHBIX /IpO- Oeld,
OINMpasiCb Ha UYMCJIOBbIE SKCIIEPUMEHTHI (B TOM UMCJIE C
MOMOII[bI0 KOMITbIOTEPA), BBI/IBUTAaTh THIIOTE3bI U
TIPUBOIUTH UX O0OOCHOBaHUSI.

Pacnio3HaBaTh UCTUHHbBIE U JIO)KHbIE BbICKA3bIBaHUS O
JIpo0siX, MPUBOAUTH MPUMeEPHI Y KOHTPIIPUMEDHI, CTPOUTH
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BBICKA3bIBAHUA U OTPUIAHUS BbICKA3bIBaHUM.

Pernarb TeKCTOBBIE 3a/laUM, CcoZieprKaijue JpoOHbIe
JlaHHble, U Ha HaXO0>KJeHUe YaCcTH L|eJIoro U LieJIoro 0 ero
YaCTH; BBISIBJIATH UX CXO/CTBA U Pa3/InuHUsl.
MopenupoBaTh X0/l pellieHUs 3a/lauu C TOMOILbIO
PHUCYHKa, CXeMbl, Tabuilbl. IIpuBOAUTH, pa3ouparh,
OLIeHMBATh Pa3/INUHbIe PeIeHUs, 3alTUCH pelleHun
TEeKCTOBBIX 3a/ad.

OnepupoBaTh /IPOOHBIMHM UHMC/IaMH B Pea/IbHbIX )KU3HEHHBIX
CUTYyaLHSIX.

Kputnuecku o1jeHUBaTh MO/TyUYeHHBIN pe3y/ibTar,
OCYLIIeCTBJISITb CAMOKOHTPO/JIb, ITPOBEPsisi OTBET Ha
COOTBETCTBUE YCJIOBHUIO, HAXO/UTh OIIHMOKH.
3HAKOMHUTBCA C UCTOPHUEeN pa3BUTUS apU(PMeTHUKHU

HarnsagHasa
reomerpus. Tena
u (purypsl B
npocrpascrse (9
4)

MHOrorpaHHUKH.
N3o6parkeHue
MHOTOTPaHHHKOB.
Mogenu
MIPOCTPAHCTBEHHBIX TeJl.

IpsimoyronbHbIA
napasiesierniures, Kyo.
Pa3BépTKu KyOa u na-
panienenumnena.

IMpakTHueckast paborta
«Pa3BépTka Kyba».

O6BéEM KyOa,
TIPSIMOYTO/TBHOT'O
rapaJsuiesiernurie/a

Pacno3HaBaTh Ha YyepTe)KaxX, PUCYHKaX, B OKPY)KalolieM
MHUPpe MPSIMOYTOJIbHBIN TIapasiesenures, Ky0,
MHOT'OTPaHHHUKH, ONMMUCHIBATh, UCII0/1b3ys1 TEPMUHOJIOTHIO,
OLleHUBATh JINHEWHbIE Pa3Mephl.

ITpuBOAUTH MpUMepbI OOBEKTOB peajbHOr0 MHUPa,
UMeIOIUX (POPMY MHOTOTPaHHUKA, TIPSIMOYTO/IbHOTO
riapasiesierniurieia, Kyoa.

N3o006pakaTth Ky0 Ha KjeTuaTou Oymare.

HccnepoBaTh cBolicTBa Kyba, MPSIMOYTOJTEHOTO
Trapasiiesieriurie/la, MHOTOTDAaHHUKOB, HCTIO/b3Ysl MO/IETH.
Pacnio3HaBaTh U H300pa)kaTh Pa3BEéPTKU KyOa U
napasienenuriesa. MoaenaupoBaTh Ky0 U mapasuiesiernurie]
3 OymMaru v rpovYrnx MaTepyuasioB, 00bACHATH CII0CO0
MO/ie/THPOBaHMUSI.

HaxoauTthb 1M3MepeHHs], BBIUMC/IATH IUI01a/lb [TOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTO/IFHOTO TIapaslie/iernuIiesia;
HCC/IeJ0BaTh 3aBUCHMOCTB 00bEéMa Ky0a OT J/IMHBI €0
peOpa, BBIABUTaTh M 000CHOBBIBATH T'MIIOTE3Yy.
Ha0/110/1aTh ¥ IPOBOJUTH AHAJIOTHH MEX/y ITOHSITHSIMH
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TUIOI[a M ¥ 00BbEMa, IepuMeTpa U TUIOM[AiM TOBEPXHOCTH.
Pacno3HaBaTh HCTHUHHBIE U JIO’KHbIE BbICKa3bIBaHUS O
MHOTOrpaHHUKax, IPUBOAUTD MPUMePbI U KOHTPIIpHUMe- DHbI,
CTPOUTH BBICKa3bIBaHUA U OTPULIAHUS BbICKa3bIBaHUN.
Pemiath 3ajaum 13 peajbHOW >KHU3HU

IToBTOpeHue u
00o0menue (10
)

I[ToBTOpEHHe  OCHOBHBIX
MMOHSATUU " MeTO/JOB
Kypca 5 Kkjacca, 0000-
1[eHue 3HaHWU!

BbIUMC/IATHG  3HAaueHHWsl  BBIPAKEHUM,  COJeprKallux
HaTypas/ibHble YHC/a, OOBIKHOBEHHbIE U [IeCSITUUHbIe
ZIpo0U, BBITIOTHATE TIpeoOpa30BaHUsT UUCE]T.

BbiOupaTs Ccmoco® CpaBHeHUSI UYUCes, BBIUUC/IeHUH,
NPUMEHATH CBOMCTBA apu@MeTUUeCKHUX JeWCTBUM [
paryoHaInu3aLu BBIUMCJIEHUH. OcymiecTB/IATH
CAaMOKOHTPOJ/Ib  BBITIOJTHSIEMBIX [JeHCTBUM U CaMOIIPOBEPKY
pe3yJ/bTaTra BbIUUC/IEHUH.

Pemnare 3ajauM U3 peaslbHOM JKW3HYM, HPHUMEHATH
MaTeMaTHYeCKHe 3HAaHUA [ pelleHus 3a4ad W3 APYyrux
yueOHBIX TIPeMEeTOB.

Pemath 3aauM pa3sHbBIMHU CIOCO0aMH, CPAaBHMBATh CIIOCO0BI
pellieHusT 3a/laull, BLIOMPATh pPaljMOHA/IBHBIH CII0CO0.

6 K1acc
(1e menee 170 u)

HasBanmue
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pa3pena (TeMbl)
Kypca (4uc/I0 4acoB)

OcHoBHOe cojaepxaHue

OcHOBHbIE BUABI [|€ATE/THHOCTH 00YyUYarOIUXCA

HartypanbHbie
yuciaa
(30 )

ApudmeTuueckure
AeNCTBUS C
MHOT03HaYHbIMU
HaTypaJbHBIMU YHCJ/IaMHU.
YricoBbie BbIpaXkKeHUs,
MOPSIOK NeUCTBUM,
HCIOJIb30BaHHe CKOOOK.
OkpyriieHue
HaTypaJbHbIX YUCeJI.

Jenuresnn U KpaTHbIe
yucsia; HaubosbIIUN
OOI1I1I AeuTe b U
HavMeHblllee o01llee
KpaTHoe.

BbinosHaTh apudmMeTrnyeckue AeMCcTBUSA C MHOTO3HAUHBIMU
HaTypabHBIMU UHC/IAMU, HAXOJUTh 3HAYEeHHUS UNC/TIOBBIX
BBID@)KEHUM CO CKOOKaMH 1 0e3 CKOOOK; BHIUHC/IATH
3HAYeHHUsI BbIpaXKeHUH, co/iep>Kalux CcTerieHu. BbIMO/THATH
MPUKUJKY U OIeHKY 3HaueHUIl UMC/IOBbIX BbIpayKeHUH,
NPUMEHATH NPUéMbI MPOBEePKHU pe3ysbTara. VICcmob30BaTh
NPH BbIYUC/IEHUSIX TIepeMeCcTUTeIbHOe U coueTaTe/IbHOe
CBOMCTBA CJ/IO’KEHHUSI 1 YMHOKEeHHUsI, pacTipefie/IMTeTbHOe
CBOMCTBO YMHO>X€HUSI OTHOCHUTE/IbHO C/IO’KEeHUsI, CBOMCTBA
apudMeTUUeCKUX [1eUCTBUM.

Pasioykenue uucsia Ha
IIPOCTbIe MHO>KHUTEJIU.
denmMocTs CyMMbI U
ripov3sBeneHus. lenenuve
C OCTaTKOM.

PeliieHue TeKCTOBBIX
3aj/iay

HUccnegoBaThb UnC/I0BbIe 3aKOHOMEPHOCTH, TIPOBOIUTH
UUCIOBBIE 3KCIIEPUMEHTHI, BBIABUIaTh U 000CHOBBIBATh
TUIOTe3bl.

dopMy/TUpPOBaTH ONpPejAe/IeHHU [e/TUTe/IsI U KPaTHOTO,
HauOo/IbIIIero o0IIero /ie/iuTesss U HAMMeHbIIero ooIero
KpPaTHOT 0, TIPOCTOT'O ¥ COCTaBHOT'O UMCEJT; UCI0JIb30BaTh
9THU MOHSATUS TIPU pellleHuHr 3ajjau.

IIpuMeHATH aJIrOPUTMBbI BEIUKNCIEHUS HAUOOJIBIIIETo
oOmiero genuTesisi U HAUMEHbIIero o0I1ero KpaTHOTro AByX
yrces1, a/ITOPUTM Pa3J/I0KeHUsT YrcJjia Ha MPOCThIe
MHO>KHUTEJTH.

WNccnepoBaTtsh ycioBus feuMoCcTy Ha 4 v 6. cciiepoBarh,
00cyx1aTh, (opMy/IMPOBAaTh U 000CHOBBIBATH BBIBO/| O
YETHOCTH CyMMBbI, ITPOW3BE/IeHUsI: ABYX UETHBIX UHCEJ, IBYX
HEeUEéTHBIX UMCjie, YETHOIO U HeUETHOI'O UHCe/l.
HNccnegoBaTh CBOMCTBA [Ie/TUMOCTU CYMMbI U
TIPOM3BeIeHHs YK CeJl.
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ITpuBOAUTHL IPMMePHI YKCesl C 3a/JaHHbIMHA CBOMCTBaMH,
pacrno3HaBaTh BepHble U HeBepHbIe YTBEP KJAEeHUs O
CBOMCTBax 4yuces, ONpoBeprarb HeBepHble YTBEeP)KAEeHUSs C
TIOMOILbI0 KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4eCKHe MPeAI0)KeHUs C TIOMOILbIO
CBSI30K «W», «HJTU», «ECJH..., TO...».

PemiaTh TeKCTOBbIE 3a/a4yy, BK/IIOUarOLIie TIOHATUS

e TAMOCTH, apu(pMeTUYeCKHUM CITocoO00M, UCIT0/Ib30BaTh
riepe6GOp BCeX BO3MOYKHBIX BapUAHTOB.

MopaenupoBaTh X0/ pellleHUs 3a/lauM C [TOMOILLIbIO
pUCYHKa, CXeMbl, TaO/IULIbI.

ITpuBoANTH, pa3déupaTh, OLEHUBATH Pa3/IMyYHbIe pelleHus],
3aMucH pellleHHi TeKCTOBBIX 33/au. Kpuruuecku
OLleHMBATh [10/TyUeHHbIN pe3y/bTaT, HaX0- JUTh OLIMOKH,
OCYILL|eCTBJ/ISITb CAMOKOHTPOJIb, [IPOBEPsIsI OTBET Ha
COOTBETCTBHE yCJIOBHIO

Harnspuas IMeprieHAUKYISIDHBIE Pacno3HaBaTh Ha yepTerkaxX, PUCYHKaxX CIy4yad B3auM-
reoMeTpus. rpsimble. [TapaiiesibHble | HOT'O PacIIOJIOXKeHUsI [IByX MPSIMbIX.
ITpsiMblie Ha rpsiMbIe. M300pakaTh € MOMOILIBI0 YePTEKHBIX HHCTPYMEHTOB Ha
IJIOCKOCTH PaccTosiHue MexIy He/IMHOBAaHHOU U KJ/leT4yaToi OymMare ABe repeceKaromiy-
(7 v) BYMSsT TOUKAMH, OT ecst TIpsIMbIe, /iBe TapaJiyie/ibHble MpsiMbIe, CTPOUTE Mpsi-
TOUKHM /10 PSIMOi, ytiHa | MYF0, TIePIeHIUKYIISAPHYTO /IaHHOM.
MyTH Ha KBaJpaTHOMN ITpuBoOAUTHL NPUMeEPHI Mapasyie/;IbHOCTH U MIePIeHANKY-
ceTKe. JISPHOCTH TIPSIMBIX B TIPOCTPAHCTBE.
Pacnio3HaBaTh B MHOT'OYTOJIbHUKAX TePHeHIUKYJ/IIPHbIE U
IIpumepe! NpAMbIX B rapasiie/ibHble CTOPOHBI. I306paXkaTh MHOIOYTOJib- HUKHU
TPOCTPAHCTBE C napasuie/ibHbIMHU, TIePIIeHAUKYJ/ISIPHBIMU CTOPO- HAMHU.
HaxoauTh pacCTosiHHe MeXy ABYMSI TOUKaMH, OT TOU- KU
0 TIpSIMOM, AJIMHY MyTU Ha KBaJZlpaTHOU ceTKe, B TOM
YKCJIe UCTIONB3Ys [IUMPOBBIE PeCypPChI
Jpoou (32 OO6bIKHOBeHHast po0Ob, CpaBHHMBAThH U yHOPSAOYUBATH /[PO0H, BHIOUPATH CII0CO0
u) OCHOBHOE CBOWCTBO cpaBHeHHsI Ipobei.

apobu, coKpalleHue

IIpeacTaBAATH JeCATHUYHBIE IPOOU B BHUle OOBIKHOBEHHBIX
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npobeti. CpaBHeHUE U

yriopsifouriBaHue aApobeii.

HecssiTuuHbie fpobu U
MeTpUuUyecKasi CucTeMa
Mep. ApudmMeTuueckre
JEeuCTBUS C
OOBIKHOBEHHBIMH U
[AeCATUYHBIMU JPOOSMHU.

OtHouleHue. /lesieHue B
JAHHOM OTHOILIEHWH.
Maciirrad, mpornopiys.

ITonsaTue npoueHTa.
Breruucnenue ripoijeHTa
OT BeJIMUMHBI U
BeJ/IMUYUHBI 110 eé
TIPOLIEHTY.

PeliieHre TeKCTOBBIX
3a/a4, coZieprKalmx
OpO0OH U TMPOLeHTHI.
ITpakTHueckast paborta
«OTHOlLLIeHue OJIUHBI
OKPY’KHOCTHU K eé
AaMeTpy»

Zipo6eii 1 OOBIKHOBEHHbBIE B BU/le JeCATUYHBIX,
HICT0/1b30BaTh JKBHBA/IEHTHBIE MPe/CTaB/IeHHs TPOOHBIX
yuces TIpU UX CPaBHEHWU, TIPU BBIUYUC/IEHUSIX.
WNcnonb30BaTh JecaTUUHbBIE ApoOU Py rpeoOpa3oBaHUU
Be/JIMYHUH B METPUYECKOUM CHCTeMe Mep.

BoinosHATE apudMeTHUeckHe JeHCTBUA C OOBIKHOBEHHBIMH
U IeCITUMHBIMU IPOOSIMHU.

BbIUHC/AATH 3HaueHUs1 BbIpa>KeHMM, CoieprKarux
0OBIKHOBEHHbIE U JeCSITUUHbIe ApO0OU, BHITIO/THATH
ripeoOpa3oBaHus ApoOel, BLIOUPATh CMOCO0, MPUMEHATH
cBo¥icTBa apudMeTUUeCKUX JAerCTBUM AJist
parMoHaIN3aLiii BBIUUC/IEHUH.

CocTaB/iITh OTHOIIEHHYS U TIPOTIOPLINK, HAXO/AUTH OTHOIIIEHHE
BeJIMUUH, [e/INTh BeJIMUUHY B JaHHOM OTHOIIIEHUH.
HaxoauTh 3KCrnepuMeHTa/IbHBIM IMyTEéM OTHOLLeHWE [IJTUHBI
OKPY>KHOCTH K €€ auamerpy.

HNuTepniperupoBaTh MaciTab Kak OTHOIIIEHUE BeJTMUKH,
HaxoAuTh MacITab riaHa, KapThl U BBIYUC/ISATD
PaCCTOSTHUS, UCTIOJIB3ysl MaciuTab.

OO0BACHATH, UYTO TaKoe TIPOLIeHT, yoTpebsiaTh 060pOThI
peYHr CO CJIOBOM «IPOLIEHT». BbhIpa)kaTh MPOLIEHTHI B
po0sX 1 ApoOU B MPOLIEHTAaX, OTHOLIIEHHE JBYX BEJTUUHH B
MPOLIeHTAaX.

BbIunc/IATH MPOLIEHT OT UMUC/IAa U YKCJIO 110 ero MpoLeHTY.
OKpyraarTh ApoOU U MPOLEHThI, HAXOAUTh MPUOIVKEeHUST
yucel.

Permuarh 3a{auM Ha 4acCTH, TIPOLIEHTHI, TPOTIOPLIMU, Ha
HaxoyKAeHue Apobu (TpolieHTa) OT BeJIMUUHBI U BeTUUHUHbBI
1o eé apobu (TIporieHTy), Apoou (MpoLieHTa), KOTOPbIU
COCTaBJIsIeT O/HA BeJIMUMHA OT Apyroi. IIpuBoguTh,
pa3dupaTh, OLleHUBATh Pa3/INUHbIe PellleHUs, 3alTUCHh
pellieHri TeKCTOBBIX 3a/ady.

WN3BnekaTs nH(pOPMaLUI0 13 TaOIUL U AUarpaMm, WH-
TeprpeTUPOBaTh TaO/JIMUHbIE JaHHbIEe, OTIpee/siTh Hau-
OoJsiblllee ¥ HaWMeEHbIIIee U3 MpeACTaBJIeHHbIX JaHHbBIX
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Harnsaguas
reomMeTpus.
Cummetpus
(6 w)

OceBass cuMmMeTpHUs.
LlenTpansHas
CUMMeTPUSI.

ITocTtpoenue
CUMMEeTPUUHBIX (QUTYP.

IMpakTrueckass pabora
«OceBasi CHMMeTpPUSsI».

CummeTpus B
IIPOCTPaHCTBe

Pacmo3HaBaThb Ha yepTerXkax U U300pa>keHUs X,
H300pakaTh OT PYKHU, CTPOUTH C TIOMOIIbIO
WHCTPYMEeHTOB ¢urypy (oTpe3okK, JOMaHy0, TPeyTro/IbHUK,
MIPSIMOYTO/JIbHUK, OKPY>KHOCTB), CAMMETPUUHYIO JlaHHOM
OTHOCHUTEJTbHO TIPSIMOM, TOUKU.

Haxoauth npuMepbl CUMMETPUM B OKPY’KarollleM MUpe.
MopaenupoBaTh U3 Oymaru aBe GUrypbl, CAMMETPUUHBIE
OTHOCUTE/ILHO TIPSIMON; KOHCTPYHPOBATh reOMeTpUUecKue
KOH(}UTypaLu, UCI0JIb3ysi CBOUCTBO CUMMETPHH, B TOM
yucsie C TIOMOILLBIO LIU(POBBIX PECYPCOB.

HNccnegoBaThb CBOWCTBA U3yUeHHBIX (UTYD, CBsI3aHHbIE C
CUMMeTpHUEeH, UCTIO/b3ysl SKCIIEPUMEHT, HabroieHue,
MO/le/IMpOBaHUe.

OO00CHOBBIBaTh, OMPOBEPraTh C IIOMOIIbIO KOHTPIIPUMe-
POB yTBEDK/JEHUsI 0 CUMMeTpuU GUryp

BeipaxkeHusi €
oykBamu (6 u)

ITpumeHeHue OyKB AJ1st
3arrcy MaTeMaTU4yeCcKHux
BbIpa>KeHUUH U
IpeJIO>KeHUU.
BykBeHHbIe BbIpa>keHHsI
U YUCJIOBBbIE
MO/ICTaHOBKH.
BykBeHHbIe paBeHCTBa,
Haxo’KJeHHe
HEeU3BEeCTHOI'O
KOMITOHeHTa. @opMyJibl

Hcnonb30BaTh GYKBLI AJIsA 0003HaueHUs qucesi, rpu
3allMCH MaTeMaTHu4YeCKHX YTBepmeHﬂﬁ, COCTaBJIATh
6YKBEHHbIe BbIpa’>kKeHU4d 110 YC/IOBHUIO 3a/dYH.
I/ICCJIEJZ[OBEITB HeC/IO’KHbIE UMCJ/IOBbI€ 3dKOHOMEPHOCTH,
HCITI0J/1Ib30BATh 6YKBLI AJIsd X 3allrCH.

BbIUNCAATH UNMC/JI0BOE 3HaUeHHe 6}7KBEHHOFO BbIpa>kKeHU s
IpH 3aldHHBIX 3HAUEHUAX 6}7KB

3anuceiBaTh opMyJibl: IepuMeTpa 1 TJIOILA N
NpSIMOYTOJIbHUKA, KBa/IpaTa; A/IMHbI OKPY>KHOCTH,
TUIOILAAU KPYTa; BHINO/JIHATH BBIYHC/IEHUSA 110 STUM
dbopmynam. CocTaBasaTh (OPMYJIbl, BbIparkarolliye
3aBUCUMOCTH MeXX/ly BeJTMIMHAMU: CKOPOCTb, BpeMs,
paccTosiHue; 1ieHa, KOJIMUeCTBO, CTOMMOCTh;
ITPOM3BOUTEIBHOCTh, BpeMsi, 00bEM pabOThI; BBITTOTHSATD
BBIUMCJIEHHS TI0 3TUM (popmysiam.

HaxoauTh Hen3BeCTHbI KOMIIOHEHT apu(pMeTHUIeCKOTO
AencTBus
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Harnsguas

reoMeTpusl.
durypsl Ha
miockKoctH (14 4)

YeTbIpEXYTO/IBHUK,
IIpUMephbI
4eTbIPEXYTO/IbHUKOB.
IIpAMOYTO/IBHUK,
KBaJjpaT: CBOMCTBa
CTOPOH, YIJIOB,
JuaroHasieu.

M3mepenue yrios. Buasbl
TPeyroJ/IbHUKOB.

ITepumeTp
MHOTOYTOJIbHUKA.
IMnomaas puUrypsl.
dopMy/ibl TIEpUMeTpa U
rio1a v
MpPsIMOYTOJIbHUKA.
IMpubmokéHHOE U3-
MepeHUte TIToIaau
¢buryp.

IMpakTuueckas pabora
«I[lnomage Kpyra»

N3o00pakaTh Ha HEJTMHOBAHHOU U KjieTuaTou Oymare c
HCIT0/Tb30BaHNEM YepPTEKHBIX MHCTPYMEHTOB
4eTbIPEXYTOIbHUKM C 3a/laHHBIMU CBOMCTBAMHU: C
rapasiyie/iIbHbIMU, TIePIIeHAUKY/ISIPHBIMU, PaBHBIMU
CTOpPOHaMH, TIPSIMBIMU yTJIaMH U Ip., PAaBHOOeApeHHbBIN
TpeyroyibHUK. IIpejiaraTs U 00Cy>XAaTh CIOCO0BI,
QJITOPUTMBI TTOCTPOEHUSI.

HccnepoBars, UCMOMb3Ys SKCIIEPUMEHT, Hab/MrojeHue,
MO/le/TMpOBaHMe, CBOMCTBA TPSIMOYTOJIbHMKA, KBa/IpaTa,
pa3buBaTh Ha TpeyrojibHUKU. O00CHOBBIBATh, ONIPOBEPraThb
C TIOMOILBIO KOHTPIIPUMEPOB YTBEPXKAEHUS O
MPSIMOYTO/TbHUKE, KBaJipaTe, pacno3HaBaTh BepHbIe U
HeBepHbIe YTBep)KJeHUsI.

H3MepsATH M CTPOUTH C MIOMOIL[bIO TPAHCIIOPTHUPA YTIJIbI, B
TOM 4YMCJ/le B MHOTOyT0/IbHUKEe, CDABHMBATh YIJIbI;
pacmo3HaBaTh OCTpbIe, MPsIMbIe, TYIble, Pa3BEPHYThIE YIJIb.
Pacnio3HaBaTh, H300pa)kaTh OCTPOYTOJ/IBHBIH,
MPSIMOYTOJ/IbHBIH, TYTIOYTO/IbHBIN, paBHOOEJpEeHHbIN,
PaBHOCTOPOHHUI TPeyTrOJIbHUKH.

BbIYuC/IATH TIepUMeTp MHOTOYTOJIbHUKA, T1JI0Ialb
MHOTOYTOJIbHHKA pa30reHneM Ha MNpsIMOYTOJIbHUKH, Ha
paBHbIe (UTyphl, UCI0J/I30BaTh MeTpUUECKHEe eJUHULIbI
W3MepeHUsl JJIUHBI U ruioinaau. Mcnob3oBaTh
NpUO/IMKEHHOe U3MepeHHe /JIVH U TUIola/iel Ha KaeT4aTon
Oymare, IpUOIM>KEHHOE U3MepeHue AJIMHbI OKPY>KHOCTH,
TIOILA U KpyTa

TTosi0xuTE/ILHBIC U
oTpuULlaTe/IbHbIe

yuciaa
(40 u)

Llesnbie yucna. Moayib
4yuciia, reoMeTpyuyeckas

HUHTepIripeTalusa MOAYJIsA.

HucsioBble ipomMe-
JKYTKH.

ITono>kurenbHbIE U
oTpuLiaTe/IbHbIe YMuCJia.
CpaBHeHHe

IIpuBogUTH MPpUMeEPHI HCTI0/IHL30BaHUs B PeaslbHOU KU3- HU
T10JIOYKUTEIbHBIX U OTpULIaTe/IbHBIX UMCeJl.

N3o00pakaTs 1ie/ible YUC/Ia, MTOJI0KHUTEe/TbHbIE U
oTpHliaTe/ibHbIe UMC/ia TOUKaMH Ha YHCJ/I0BOU MPSIMOM,
HMCIO0J/Ib30BaTh YUC/JIOBYIO TIPSIMYIO [IJII CDAaBHEHMs UMCe/l.
IIpuMeHATH NPaBWiIa CPaBHEHUS], YIIOPAJ0YHUBATD 1[e/Ible
UKC/Ia; HaXOAUTh MO/y/Ib YHC/IA.

®opmMy/IMPOBATH MPAaBW/IA BEIUNC/IEHUS C TTOJIOXKUTEThb-
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T10JIOYKUTEe/TbHBIX U
OTpULIaTe/IbHBIX UMCEJI.
ApudmeTuueckre
AeNCTBUS C
TMOJIO>KUTEeTbHBIMU U
oTpUliaTe/TbHbIMU
YyuciaMu.

PerteHre TeKCTOBBIX
3a/1au

HBbIMM ¥ OTPHULIaTeTbHBIMU UHC/IaMU, HAXO0AUTH 3HAYEHU S
YHC/JOBBIX BBID&)KEHUU, COJep>Kallux AeWCTBUS C
[10JIO>KUTE/IbHbIMM U OTpULIaTe/IbHbIMH UUCIaMHU.
ITpuMeHATH CBOMCTBA C/I0>KEeHUSI U YMHOYKeHUsT [J1s1
rpeoOpa3oBaHUs CYMM U TIPOU3BEIEHUM

IIpepacraBienue ITpssmoyroibHast OOBSCHATH U WUIICTPUPOBATH MOHATHE TTPSIMOYT0/IbHOM
AQHHBIX cucTemMa KoopJAuHaTt Ha CHUCTeMbl KOOPZIMHAT Ha IIJIOCKOCTH, UCII0/Ib30BaTh
(6w 10ckocTU. KoopiMHaThI TEPMUHOJIOTHUIO; CTPOUTH Ha KOOPAWHATHOMN IJIOCKOCTH
TOYKM Ha IMJIOCKOCTH, TOUKU U (PUTYPHI M0 33/laHHBIM KOOpJUHATaM, HaX0AUTh
abcupcca ¥ opZMHAaTa. KOOpAWHAThI TOYeK.
Cros6uarble U KPyroBble YuraThk cTosi0UaThie U KPyTroBble UarpaMMabl;
AMAarpaMMBbl. WHTEepPNpPeTHPOBATh /JaHHbIe; CTPOUTH CTO/I0YaThIe
Auarpammel. Mcnonib3oBaTh HH(popManuio,
IMpakTHueckast paboTa
Tpe/iCTaB/IeHHYIO B Tab/iMIlaX, Ha AUarpaMMmax JJist
«IlocTpoeHnue o
pelleHUst TeKCTOBbBIX 3a/lau U 3a/lay U3 peasibHOW >KHU3HU
puarpamMm». PeirteHue
TEeKCTOBBIX 3a/lay,
coiep>Kallux JaHHbIe,
rpeacTaB/IeHHbIE B
Tabsm1ax U Ha Jva-
rpaMmax
Harnsapnas I1psimoyroibHbIA Pacno3HaBaTh Ha yepTerkax, pUCyHKax, ONMUChIBATh
reoMeTpusl. rnapaJsuiesienure/, Kyo, nMupamMuly, Ipu3My, [UIUH/D, KOHYC, I1ap, H300pakaTh
Durypel B npusma, nmupamMmua, UX OT PYKH, MOJAe/TUPOBATh 13 Oymaru, TyIacTHU/IHMHA,

npocrpaHcTBe (9 u)

KOHYC, LIWIHMH/P, 1ap U
cepa. M3ob6parkeHue

NpoBoJIoKU U Ap. IIpuBoguTH NpuMepbI 00HEKTOB
OKpY’Karolllero Mrupa, UMeronux (opMbl Ha3BaHHBIX TeJl.

IIPOCTPAaHCTBEHHBIX Hcnonb30BaTh TEPMUHOJIOTHIO: BepIlHA, peOpo, rpaHb,
¢uryp. IIpumepsbi OCHOBaHMe, BbBICOTA, PaAUyC U AUuaMeTp, pa3BépTka.
pasBEéPTOK M3yuaTthb, UCIO/b3Ys SKCIIEPUMEHT, HabtoieHue,

MHOT' OI'PaHHUKOB, “3MepeHue, MoJle/IMpOBaHue, B TOM 4HCjle KOMITbIOTepHOe, U
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HU/IMHAPA U KOHYCAd.

IMTpakTUueckas pabora
«Co3maHue mojenei
MPOCTPAHCTBEHHbBIX
Puryp».

ITousitue 0OBLEMA;
eUHULIbI U3MepeHUst
o06béMa. OOBEM MPSIMO-
YTOJIbHOT'O
napasienenureza, Kyoa,
¢opmybl 0OBEMA

ONMHUCHIBATH CBOVMCTBA Ha3BaHHBIX TeJl, BBISAB/IATH CX0/ACTBA
M pa3/IMuus: MeXXAy NMMPaMUJ01 U IPU3MOU; MeXAy
LIWJIMHAPOM, KOHYCOM U I1apOM.

Pacnio3HaBaTh pa3BEpTKHU Iapasiesenuresa, Kyba,
IIpU3MbI, NUpPaMU/bl, KOHyCa, LIWINHAPA;
KOHCTPYHUPOBATh /laHHbIe Tejla U3 pa3BEéPTOK, CO3/laBaTh
nx mogenu. Co3gaBaTh MOJe/IM ITIPOCTPAHCTBEHHBIX (QUTYP
(13 6ymaruy, NpoBOJIOKH, MJIACTU/IMHA U JP.)

WN3mepsaTh Ha MOAe/IAX: [/IMHbI pé0ep MHOTOTPaHHUKOB,
AvaMeTp 1lapa.

BbeiBoguTth hopmMysty 00bEMa NPSIMOYTO/TEHOTO
rapasiiesienuresa.

BbruucaaTs no popmysiam: 00bEM NPSIMOYTOJ/IBHOTO
rapasiyiesieniuriefia, Kyoa; UCIosb30BaTh eUHULIbI
n3MepeHusi 00béMa; BBIYUCIATH 00BEMBI TeJl,
COCTaBJ/IeHHBIX U3 Ky0OOB, Mapasiesieliune/ioB; pemarhb
3a/1a4M C pea/IbHbIMH TaHHBIMH

IToBTOpEHue,
00o001eHHe,
cucremaru3anus (20
1)

I[ToBTOpEHHE OCHOBHBIX
TMTOHSATUI U METO 0B
KypCOB 5 U 6 KJ1accoB,
006001eHne U
cucTeMaTH3alus
3HaHUM

BbIUHC/AATH 3HaUeHUs BbIpa)KeHUM, CojieprKarux
HaTypaJjibHble, 1iejible, TOJI0>KUTe/bHbIe U
oTpHlLiaTes/ibHbIe YHc/ia, OObIKHOBEHHbIE U JleCSITUUHbIe
Apo6u, BBITIOHATE MPeoOpa3oBaHUs UKCes U
BbIpa>kKeHUMU.

BpiOupaTrs cmoco® CpaBHeHHs UWCesl, BbIUWC/IEHUH,
NMPUMEHATH CBOMCTBA apudMeTHUUeCKUX AeWCTBUN IJist
palioHa/In3alu BbIUUC/IEHUM.

PemaTh 3agauu 13 peasbHOM )KU3HU, IPUMEHAThH
MaTeMaTHYeCKHe 3HAaHUA /I pelleHus 3a7au M3 [pyryux
rpeMeTOB.

Pemarth 3ajauM pa3sHbIMH CIIOCO0aMH, CDAaBHUBATh,
BbBIOMPATH CIIOCOOBI peleHus 3a/jlauu.

OcyuiecTB/IATh CAMOKOHTPOJIb BBITIO/IHSIEMBIX [AeUCTBUM U
CaMOIIPOBePKY pe3yJ/ibTaTa BbIUHC/AeHHUH!
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B pasgene TemaTrueckoro rjiaHUpOBaHUs pabodeil TTporpaMMel 10/DKHA OBITH 3arylaHMpOBaHa MaKCHMMasIbHast BU3yasIv3alys MaTeprarna,
JIOJDKHBI OBITH YUTeHbI BO3MO>KHOCTH HCITO/Ib30BaHUSI 3/IeEKTPOHHBIX (LM(POBBIX) 00pa3oBaTe/bHBIX PEeCypCOB, SIBJSIOLUXCS ydeOHO-
MeTOJUYECKMMH MaTepuanamy, peaju3yloluMyd auaaktudeckue Bo3MokHOCTM WKT, cofepskaHuMe KOTOPBIX  COOTBETCTBYET
3aKOHOZaTe/bCTBY 00 oOpa3oBaHuy (BuZeoMarepuasbl, MyJIbTHMeJUIHbIE IPOIPaMMbl, 3/IeKTPOHHbIe YUeOHUKM U 3a[JaUHUKH, 3/IeKTPOHHbIe
6ubMoTeKy, BUPTyaabHble TabopaTOpHH, UTPOBBIE POTrPpaMMBbI, KOJIJIEKLIMH 1{H(POBBIX 00pa3oBaTe/bHBIX PECypCOB).
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IMPUMEPHASI PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPA» 7-10
KJ/TACCBI.
OE/IN N3YUEHUSA YYEBHOI'O KYPCA
Anrebpa siBAsieTCS OHUM M3 OTOPHBIX KypPCOB OCHOBHOM IIIKO/IBI: OHA 00ecrieurBaeT U3yueHue
JPYTUX OUCLIATUIVH, KaK eCTeCTBeHHOHAy4YHOTo, TaKk W T'YMaHUTapHOTO LIMKJIOB, €€ OCBOeHHe
HeoOX0[UMO /il TIPOJO/DKeHUs 00pa3oBaHMsS W B TIOBCeJHEBHOM >KU3HHW. PasButue y
00y4arIUXCsl HayuHBIX TIPeCTaBIeHWN O TIPOMCXOXKAEHWH U CYIIHOCTH anrebpanuecKux
abcTpakuui, criocobe OTpa’keHUs] MaTeMaTHUeCKOW HayKOU SIBJIEHWH U TIPOLIeCCOB B TMPHUPO/Ie U
o0IlecTBe, pPOMM MaTeMaTUYeCKOrO MO/e/IMPOBaHUsS B HAyYHOM II03HAHUM W B TIPAKTHKe
Croco6CTByeT (POPMUPOBAHUIO HAYUYHOTO MUPOBO33PEHHsT U KaUeCTB MBIIIIEHUS, HEOOXOJUMBIX
JUI aflaniTallud B COBpPeMeHHOM IudpoBoM o0iecTtBe. M3yueHue anreOpbl eCTeCTBEHHBIM
obpa3om obecrieurBaeT pa3BUTHE YMeHUsI HaOJr0jaTh, CPABHUBATh, HAXOUTh 3aKOHOMEDPHOCTH,
TpeOyeT KPUTHUHOCTH MBbIILJIEHUsI, CIIOCOOHOCTH apryMeHTHMPOBAaHHO OOOCHOBBIBATH CBOU
JIEMCTBUST U BBIBO/IBI, (DOPMY/IMPOBaTh yTBepXKAeHUs. OcBoeHHe Kypca anreOpbl obecrieurBaeT
pa3BUTHE JIOTUUYECKOTO MBIIUIeHUS OO0YyYaroIUXCs: OHU HCIOJIB3YIOT JIeAyKTUBHBbIE U
WHAYKTUBHBIE pacCyfeHus, 0000IIeHre ¥ KOHKpeTU3aluio, abCcTparpoBaHWe W aHaJIOTHIO.
OO6yuenue anrebpe rpe/rnosaraeT 3HAYUTeNbHbIN OOBEM CaMOCTOSITENTLHOM [1esiTe/TbHOCTH
00yyJaroIUXCsl, TI03TOMY CaMOCTOSITe/IbHOe pellleHre 3a/lad eCTeCTBeHHBIM 00pa3oM sIBJISeTCS
peanu3aryeii esTeJIlbHOCTHOTO TIPUHIUIA 00yueHws.

B crpykType mporpaMMel yueOHOrO Kypca «AJjirebpa» OCHOBHOM IIIKOJIBI OCHOBHOE MECTO
3aHUMAIOT CO/lepXKaTe/IbHOMEeTO[uUecKre TUHUM: «Uncia ¥ BeIUMCIeHUs»; «AsreOpanueckue
BLID@KEHUS»; «YpaBHEHUS] U HepaBeHCTBa»; «DyHKIuW». Kaxaas U3 3TUX CojepKaTelbHO-
MeTOMYeCKUX JIMHUM Pa3BMBAeTCsl Ha MPOTSIKEHUM TPEX JieT U3yueHusl Kypca, eCTeCTBeHHBIM
o0pa3om TeperuieTasiCb U B3aUMOJENCTBYs C IPYTMMHU ero JUHUsSMU. B xofie u3yueHus Kypca
00yyaroImyMcs IPUXOUTCS JIOTUUECKU PacCyKJaTh, UCI0/Ib30BaTh TEOPETHKOMHOXKECTBEHHBIH
s3bIK. B CBsI3u C 3TUM LieniecooOpa3HO BK/IIOUMTH B TPOrpaMMy HEKOTOpble OCHOBBI JIOTHKH,
TIPOHKM3BIBAOIIIEe BCe OCHOBHBIE pasZie/ibl MaTeMaTHueckoro obpa3oBaHUs M CIIOCOOCTBYIOIIVE
OBJIaJieHHI0 00YyYaroMMHUCS OCHOB YHHUBEPCAbHOTO MaTeMaTHUeCcKoro sisblka. TakuM o6pasom,
MOXXHO YTBEp)KJATh, UTO COZep’KaTe/bHOW M CTPYKTYPHOM OCOOEHHOCThIO Kypca «Asrebpa»
SIBJISIETCSI €r0 UHTerpUPOBAHHBIN XapakTep.

Copeprkanve JMHUM «YuC/Ia ¥ BBIYMC/IEHUs» CIY)KUT OCHOBOM [i/isl Ja/bHENIIero W3y4yeHust
MaTeMaTHUK{, CIOCOOCTBYeT Ppa3BUTHIO Yy  OOydYaromUXCs  JIOTUYECKOTO  MBIILIIEHMUS,
(bopMHpOBaHHIO YMeHHsI TI0/Ib30BaThCsl alrOPUTMaMH, a TakKKe NPHOOpPETeHHI0 MPaKTUYeCKUX
HaBBIKOB, HEOOXOJUMBIX [|/Isl TTOBCEJHEBHON KU3HHU. Pa3BHTHe MOHATHS O YKC/Ie B OCHOBHOM
IIKOJie CBSI3aHO C pAalWOHAJILHBIMA W WPPALIOHANbHBIMUA  YMC/IaMH, (HOpMHUPOBaHHEM
TIpe/[CTaB/IeHNH O JAeHCTBUTEILHOM UKCIie. 3aBeplieHre 0CBOEHHsT YMC/IOBOW JIMHUM OTHECEHO K
cTapiieMy 3BeHy 001iero o06pa3oBaHusl.

CogepkaHue ByX anrebpanueckux JIMHUM — «Ayirebpandeckrie BbIpaKeHUs» U «YPaBHEHUS U
HepaBeHCTBa» CIIOCOOCTBYyeT (hOPMHPOBaHHIO y OOYYaroIIMXCs MaTeMaTH4ecKOro arrapara,
HeoOXo[UMOro /sl pellieHWs 3aZlau MaTeMaTHK{, CMEeXHbIX T[peJMeTOB M TPAKTHUKO-
OPUEeHTHPOBAHHbIX 3aJjau. B OCHOBHOI 1Kosie yueOHBIM MaTepuas TPYIIUPYeTCs BOKPYT
palLIMOHABHBIX BbIpa)KeHUM. Anrebpa [eMOHCTPUDYeT 3HaueHWe MaTeMaTHKH Kak si3blKa [ijIst
TIOCTPOEHUsI MaTeMaTUUeCKHUX MO/ie/iel, OMucaHusl MPOLIeCCOB U SIBJIEHWM peanbHOr0 Mupa. B
3a7iaun 00yueHus anrebpe BXOJAT TakKe Jla/ibHelIIee pa3BUTHE aJITOPUTMHUECKOTO MBIIIUIEHUS,
HeoOXOIMMOr0, B YAaCTHOCTH, /i1 OCBOEHHUSI Kypca WHGOPMATHKU, W OBJaZieHWe HaBbIKaMHU
JNeNyKTUBHBIX  pacCykaeHuid. I[lpeoOpa3oBaHve  CUMBOJBHBIX  (OPM  BHOCHUT  CBOU
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crietipryeckii  BKIa[, B pa3BUTHe BOOOpakeHHs, CIOCOOHOCTeH K MaTeMaTHUecKOMY
TBOPYECTBY.

CopepkaHue ¢yHKUMOHaMbHOTpahuueCcKoW JWHUM HalleJleHO Ha TIoJy4yeHHe LIKOJbHUKaMU
3HaHWK O (PYHKLMSIX KaK BakKHeMlllel MaTeMaTU4eCKOW MOJey //Isl ONMCaHUs U UCC/Iel0BaHus
pa3HOOOpa3HbIX TPOLIECCOB U sIBJIEHWM B Tpupofie U obiecTBe. V3yueHue 3TOro MaTepuasa
CIOCOOCTBYET Pa3BUTHUIO y OOYYAIOIIMXCST YMEeHUsl MCIO/b30BaTh pa3/IMuHble BbIPAa3UTe/IbHbIE
CpefcTBa s3blka MaTeMaTUKU — C/OBeCHble, CUMBOJIMYECKHe, rpaduueckye, BHOCUT BKJaJ, B
dbopMrpoBaHue TIpe/iCTaB/IeHU O POJIM MaTeMAaTUKU B Pa3BUTHUHW LIUBUIU3ALUU U KY/IbTYPBbIL.

B kypc «Anrebpa» Takxe BK/ItOUeH paszien «BeposiTHOCTh U cTaTtrucTuka». CofiepkaHue
3TOr0 pasjesa Halle/leHO Ha (OpPMUpOBaHWe YyMeHUsl BOCIDUHMMAaTb U KPUTHYECKU
aHa/IM3MpoBaTh MH(OpMaLMIO, TpeZCTaBIeHHYH0 B pa3/qWuHbIX (opMax, [OHUMAaThb
BEPOSITHOCTHBIM XapaKTep MHOTMX peasbHbIX IPOLeCCOB W 3aBUCUMOCTeH, IPOM3BOJWTh
NIpOCTeMIIe BepOSITHOCTHblEe pacuéTel. B cofepkaHue Kypca BXOAWT 3HAaKOMCTBO C
OCHOBHBIMM TIpUHIUINAaMKU cOOpa, aHajaW3a W TpeJCTaBlIeHUs [JaHHBIX W3 Pa3IMuUHBIX Cdep
)KU3HU obljecTBa U rocyjapcrsa. IIpy M3yueHWM CTaTUCTUKU M BEpPOSITHOCTH oboraijaroTcst
Ipe/iCTaB/eHNs] y4Jaluxcsi O COBPeMEHHOM KapThHe Mupa M MeTOoJaxX ero Mcc/jiefloBaHUs,
dopmHpyeTcsi TOHUMaHWe pOMM CTaTUCTUKM KaK HCTOYHMKA COLMaZbHO —3HAUMMOW
VMH(pOPMaLIMK U 3aK/1aZIbIBalOTCSI OCHOBBI BEPOSITHOCTHOT'O MBIILIJIEHUSI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CoryiacHo yuebHOMY TuiaHy B 7—10 Kjlaccax u3yuaeTcsi yueOHBIA Kypc «Amrebpa», KOTOPBIH
BK/IIOUAeT C/Ie[ylolllie OCHOBHblIe pa3fiesibl cojepkaHusi: «Yuoia U BBIUMC/IEHUS»,
«Anrebpanueckiie BbIpa)KeHUs», «YpaBHeHUsI U HepaBeHCTBa», «DyHKIMNW», «BeposTHOCTh U
CTaTUCTHKA».

YueOHbIH M/1aH Ha U3ydeHue aareOpsl B 7—10 K1accax OTBOAUT He MeHee 3 yueOHBIX UacoB B
HeJIe/TI0 B TeUeHHe KaXKZ0ro rojla 00yueHus1, BCEro 3a UeThIpe rojja 00yueHus: — He MeHee 405
yueOHBIX YacoB.

COJEP)XAHUME YUEBHOI'O KYPCA (IIOTOJAM OBYYEHUS)
7 KJj1acc

Yucia 1 BBIYHC/IEHUA
PanonanbHble uncia

[pobu OOBIKHOBEHHbIE U [leCITUYHbIE, TIepexos OT OJHOW (opMbl 3amucu Jpobeil K Apyroi.
[MToHsATHE paLMOHANBHOTO YMC/a, 3alKCh, CPABHEHUe, YIOpsiAoUrMBaHUe PALMOHATbHBIX UHMCell.
ApudmeTtnueckue JelCTBUS C paljMOHa/JbHBIMUA uuclaMd. PellleHWe 3ajjau M3 peasbHOMN
TIPAaKTHUKY Ha 4acTH, Ha  Apo0Owu.

CrereHb C HaTypaJbHBIM TOKa3aTesieM: Ompe/ieieHre, peobpa3oBaHye BhIPa)KeHHWI Ha OCHOBE
oTipe/ie/IeHus, 3aNMCh OOJBIMX uKces. [IpoLeHThI, 3aIiCh TIPOLIEHTOB B BH/ie IpOOU U Apobu B
BU/Ie TIPOLIeHTOB. TpPU OCHOBHBIE 33/lauM Ha MPOLIeHTHI, pellieHre 3a/jau U3 peasibHOM NPaKTHUKHU.

HPI/IMEHEHI/IG MPU3HAKOB JE€/TMMOCTH, Pa3/I0KEHHWE Ha MHOXXUTE/IN HATYPAJ/IbHBIX UK CEeJI.

PeanbHbIe 3dBUCUMOCTH, B TOM UMCJIE TIpAMaa 1 o6paTHa;1 MpOMNOpLUHXOHA/IBHOCTH.
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Anredpanyeckue BbIpaXkeHUs

[TepeMeHHbIe, UKCIOBOe 3HAueHHWEe BLIPAKEHUS C TlepeMeHHOH. JlomycThMble 3HaueHUs
nepeMeHHbIX. [IpeficTaB/ieHHe 3aBUCHUMOCTH MEXy BelMUMHAMH B BHZAe (OPMYJIBIL.
Brbruncienus 1o ¢opmynam. I[Ipeobpa3oBaHre OYKBEHHBIX BbIPDa’KEHUM, TOX/€CTBEHHO PaBHbIE
BBbIpa)KeHUsI, TIpaBUJIa rpeobpa3oBaHusi CyMM U MPOW3Be/|eHU, TTpaBUjia PacKpbITUS CKOOOK U
TIpYBe/ieHyst TI0JJ00HbBIX caraeMbix. CBOWCTBA CTeTIeH! C HaTypasibHbIM TI0Ka3aTesieM.

OpHouneHsl W MHoOrowieHbl. CTereHb MHoOrousieHa. Crio)KeHHe, BBIUUTAaHHWE, YMHOXKEHHe
MHOTOu/IeHOB. POpMy/ibl COKPAIIEHHOTO0 YMHOKEHUs: KBaZlpaT CyMMbl W KBa/IpaT pPa3HOCTH.
dopmyra pa3HOCTH KBaZipaToB. Pa3ioykeHre MHOTOUIEHOB Ha MHOKUTEJIH.

YpaBHeHus

YpaBHeHHWe, KOpeHb YypaBHeHHs, TpaBWia TpeoOpa30BaHUsl YpaBHEHUs, PaBHOCUIBHOCTb
ypPaBHEHHH.

JIuHeliHOe ypaBHeHHe C OJHOM TepeMeHHOM, UHMC/I0 KOpHel JIMHeMHOro ypaBHeHWs], pellleHue
NMVHeWHBIX ypaBHeHMN. CocTaB/ieHWe ypaBHEHWN TI0 YC/IOBHIO 3a/laud. PellleHWe TEeKCTOBBIX
3a/]a4 C TIOMOLIbI0 YpaBHEHUH.

JluHeliHOe ypaBHeHHe C JByMsl TlepeMeHHbIMU U ero rpaduk. Cucrema [BYX JIMHEHHBIX
ypaBHeHH! C AByMs TiepeMeHHbIMU. PellleHHe cUCTeM ypaBHeHU CIIOCOOOM TMOJCTaHOBKH.
[TpuMepsl pellieHUs1 TEKCTOBBIX 3a/iau C TIOMOLLbIO CUCTEM  yPaBHEHUH.

Koopaunartbl v rpaduku. @yHKIUH

Kooppunara Touky Ha mpssmoi. UnciioBble MpOMeXXyTKU. PaccTosiHMe Mexzy AByMsI TOUKaMU
KOOpPJMHAaTHOM NPSIMOM.

[IpsiMmoyronbHass cucrtemMa KoopauHaT, ocd Ox u Oy. A6cumcca ¥ opAdHAaTa TOYKH Ha
KOOpAWHATHOM TIocKOCTU. [Ipumepsl rpadukoB, 3ajaHHbIX (opmynamu. UteHue rpadukos
peaIbHbIX 3aBUCHMOCTEN.

[Mousitne dynxkimu. I'paduk dynkimu. CoiictBa QyHKUuM. JIuHeitHas (yHKIMs, eé Tpaduk.
I'paduk pyskiuu y = /x/. I'padpuueckoe pellieHre TUHENWHBIX YPaBHEHUM U CUCTEM JIMHENWHBIX
ypPaBHEHHH.

8 knacc
Yuc/1a 1 BBIYUC/IEHUSA

KBagpartHbiii KopeHb u3 uucna. [loHsathe 00 wuppalyoHanbHOM 4wucie. [lecsTUUYHbIe
npubJIKeHrs1 UppaLMoHaMbHbIX urces. CBoWCTBa apuMeTHUeCKUX KBa/IpaTHBIX KOPHeH U UX
IpUMeHeHHe K TpeoOpa3oBaHMI0 UMC/IOBBIX BbIDOKEHUI W BBIYUCIEHUSM. [lelicTBUTebHbIE
qucsia.

CrerneHb C Lie/ibIM TTOKa3aTesieM U eé cBolicTBa. CTaHAapTHast 3alMCh UKCIIa.
Anredpanueckue BbIpa)KeHU

KBagpatHblii TpéXusieH; pasnoykeHre KBaipaTHOTO TPEXusieHa Ha MHOXKHTEIH.
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Anrebpanueckasi ;pobs. OCHOBHOe CBOMCTBO anrebpanueckoi Apobu. CrokeHue, BHIUNTAHUE,
YMHOXKeHUe, JlefleHHe anreOpanyeckux gpobeii. PailoHasbHble BBIDAKEHHSI W UX
npeoOpa3oBaHue.

YPHBHEHI/IH U HEPpABEHCTBA

KBagpartHoe ypaBHeHue, (hopMy/ia KOpHell KBaipaTHOro ypaBHeHUs1. Teopema Buerta. PereHue
yPaBHEHUH, CBOASLIMXCS K JIMHEHHBIM W KBaZipaTHbIM. IIpocreiimie gpoOHOpalvioHanbHbIe
ypaBHEeHUsl.

I'paduueckasi MHTepripeTalysi ypaBHEHWI C [JByMs IepeMeHHbIMH U CHUCTeM JIMHeWHbBIX
ypaBHEHWM C AByMsi repeMeHHbIMU. [IpyvMepbl pellleHUsi CUCTeM HeJIMHEMHbIX YPaBHEHUM C
JBYMsI TilepeMeHHBIMH.

PerieHye TEKCTOBBIX 3a/1a4 aarebpanueckum criocoboM. YucioBble HepaBeHCTBA U X CBOWMCTBA.
HepaBeHcTBO € o/iHOV TilepeMeHHOUW. PaBHOCM/IBHOCTb HepaBeHCTB. JIMHelHble HepaBeHCTBA C
0ZiHOM TlepeMeHHOU. CUCTeMbI JIMHEeHHBIX HepaBeHCTB C OJHOU epeMeHHOM.

DOyHKINH

[MTousitve ¢ynkumu. O6macTh ompefesieHUsT U MHOXECTBO 3HaueHu ¢yHKuun. CriocoObl
3a7jaHusl QyHKLIMM.

I'paduk dynkuuu. UteHue cBolcTB (yHKIMM 110 eé rpaduky. [Ipumepbl rpadmMKoB (yHKLIUM,
OTPaKaWIIMX peasbHble TIporiecchl. DYHKIMM, OMUCHIBAIOIIME TMPSAMYH0 | 00paTHYHO
MIPOTIOPLIMOHA/TBHBIE 3aBUCUMOCTH, UX IPaUKU.

I'padrueckoe pellleHWe ypaBHEHUW W CHUCTeM ypaBHEHUM.
9 ki1acc

Ymuc/ia 4 BbIYUC/IeHUA

[HelicTBUTE/IbHBIE UKC/IA

ParoHanbHbIe YKCia, UppaljioHa/IbHbIe UKC/Ia, KOHeUHble 1 OeCKOHeUHble [1eCTUUHbIe APOOU.
MHOXeCTBO [IeMICTBUTE/IbHBIX UHMCEeN; NeMCTBUTeNbHbIE UKC/ia Kak OeCKOHEeuHble JeCSITUYHbIe
apobu. B3auMHO O/IHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM AeHCTBUTE/BHBIX UHCENT U
KOOpPJMHAaTHOM NPSIMOM.

CpaBHeHMe [1eliCTBUTE/IbHBIX UKCesl, apupmMeTHUecKre AerCTBUS C JeHCTBUTeTbHBIMU YU C/IaMU.
Vi3mepenusi, TpUOIKeHUs], OLEHKH
Pa3Mepbl 00beKTOB OKPY>KaIOLL[ero MUPa, AJTUTETHLHOCTD MPOL[ECCOB B OKPY KatOIL[eM MUPe.

[TpubmkéHHOe 3HaUeHHe BeTMUMHBI, TOUHOCTH NpubmmkeHns. OkpyryieHne uucen. [Ipukuaka
Y OLIeHKA pe3y/IbTaTOB BbIYMC/IEHUM.

YpaBHeHus ¥ HepaBeHCTBA
YpaBHeHUs C OHOW IepeMeHHON

JIuHeliHOe ypaBHeHMe. PellleHre ypaBHeHU, CBOASALLUXCS K JIMHENHBIM.
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KBazpaTHoe ypaBHeHMe. PelleHue ypaBHeHMM, CBOJAIIMXCS K KBaJpaTHbIM. BukBajpartHoe
ypaBHeHHe. [IpuMmepsl pellleHHsi ypaBHEHUM TpeTbel M YeTBEPTOM CTelleHeu pas/oKeHWeM Ha
MHO>KUTEJH.

Pemienrie apo6GHOpAIMOHA/IBHBIX YpaBHEHWM. PellleHWe TEeKCTOBLIX 3ajiau  ayrebpanuecKuM
MEeTOZOM.

Cucrembl ypaBHeHUN

YpaBHeHuUe C ABYMs TepeMeHHbIMU U ero rpaduk. PelieHre CUCTeM [IBYX JTUHENHBIX YPaBHEHUM
C /IByMs TlepeMeHHbIMU. PellleHHe CHUCTeM [IByX ypaBHEHWM, OJHO W3 KOTOpPBIX JIMHeWHOoe, a
JIpyroe — BTOpOW cTeneHu. ['paduueckas WHTeprnpeTaldsi CUCTeMbl YpaBHEHMM C AByMs
riepeMeHHbBIMH.

PerieHue TeKCTOBBIX 3a/lau a/reOpanyeckKuM Criocobom.
Hepagenctsa
YucioBble HEpAaBeHCTBA U UX CBOMCTBA.

PemieHne /MHeWHBIX HEpaBeHCTB C OJHOW IlepeMeHHOM. PelleHne cucTeM JIMHEMHBIX
HEepaBeHCTB C OJHOM mepeMeHHOW. KBajpaTHble HepaBeHCTBa. I'padmueckasi MHTepripeTaLys
HepaBeHCTB U CHCTeM HepaBeHCTB C [JBYMsl IlepeMeHHbIMH.

DOyHKIUH

KBazparuuHas ¢yHKLus, eé rpaduk u cBoiicTBa. [Tapabosa, KOOpAWHATEI BepPIIKMHBI MapaboJibl,
0Cb CUMMETPUH 11apaboJibl.

I'paduku nmuHelHOW GYHKIMU, TUTIEpOO/bI, KyOuueckod Tmapabosibl, KOpHS, MOAY/ISA U UX
CBOIICTBA.

JJ1eMeHThI TEOPHUH BEPOHTHOCTEﬁ M CTATUCTHKH

I[pescraBneHye JaHHBIX B BUfle Tabsull, AvarpaMm, rpagykoB. 3arojsHeHue TaOJuLl, YTeHue U
TIOCTPOeHHe ArarpamMMm (CTO/IOMKOBBIX (CTO/IOUATBIX) U KPYTOBbIX). UTeHHe rpadMKOB peambHBIX
npoLieccoB. V3BreueHne wWHGOpPMAMM W3 JUarpaMM M TabJMl, HWCMO/b30BaHUE W
VIHTepIipeTalys JaHHbIX.

OmnucaTtenpHasi CTaTHUCTHKA: cpeagHee apI/I(bMETI/I‘-IECKOG, Me[rdHd, pd3MaX, HauOoJsIbIlIee U
HauvMeHbIIIee 3HaueHHda Ha60pa UKMCJ/IOBBIX IdHHBIX. HPI/IMepr cnyqaﬁHoﬁ HN3MEHUYHNBOCTH.

CnyuaiiHblli 3KCIIepUMeHT (OmbIT) W CydaiiHoe coObiTHe. BepositrHocts u uactorta. Posb
MaJIOBEPOSITHBIX ¥ TPAKTUYECKH AOCTOBEPHBIX COOBITUI B TNpupofie U B obmiectBe. MoHeTa u
urpanbHasi KOCTb B TEOPHUM BEPOSITHOCTEH.

MHoOXecTBO, 3/eMeHT MHOXKeCTBa, TMOJMHOXXecTBO. Ornepauyyd HajJ, MHOXXeCTBaMHU:
o0beguHeHHe, TiepeceueHHWe, jorosiHeHWe. CBOWCTBa orepalii  HajJ, MHOXXeCTBaMHU:
repeMecTUTeNIbHOe, — COueTaTe/lbHOe, pacrpejenurenbHOe, BK/oueHus. Vcrosb3oBaHue
rpadyueckoro rnpeicTaB/ieHUs MHOXKECTB [i/Isl ONTMCAHUs peasibHbIX MPOLeCCOB U SIBJIEHUM, TIPU
pellieHny 3a/iau.

10 K/TACC

YucnoBbie nmocjieoBaTe/IbHOCTH
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OnpezieneHye v CriocoObI 3a/JaHKST YMC/IOBBIX TIOC/I€J0BAaTeTIbHOCTEH

[ToHsTHE YMC/IOBOM MOC/IeA0BaTe/ILHOCTH. 3a/laHue T0C/Ie/J0BaTe/TIbHOCTU PeKyPPeHTHOM
dbopmyJioit U popMysiol NTo  usieHa.

ApudmeTtrueckasi U reoMeTpruyeckKast Iporpeccruu

ApudmeTrueckasi U reoMeTprudeckasi mporpeccuu. @opmysibl Nro yjieHa apudMeTHuecKon u
reoMeTpUUYeCcKOM MPOrpeccuid, CyMMbI MePBbIX N UJIEHOB.

V300pakeHne ueHOB apu(PMeTHUECKON U TeOMeTPUUeCKOM MPOrpeccuii TOUKaMu Ha
KOOPJMWHATHOM IVIOCKOCTHU. JINHEeHWHBIM U SKCITOHEeHLIMa/IbHbIA POCT.

BEPOHTHOCTB H CTATUCTHKA

OnemMeHTapHble COOBITUS C/lyyaiiHoro ombiTa. CyuaiiHble coObITHS. BeposiTHOCTH COOBITHH.
OTBITEI C pABHOBO3MOKHBIMU 3/IeMEeHTapHbIMU COObITHsIMU. CryuaiiHblii BbIOOp. CBsi3b MEXY
MaJIOBEPOSITHBIMU U TIPAKTUYECKH I0CTOBEPHBIMU COOBITHSIMU B IPUPOJE, 00IIeCTBe U HayKe.

Hpe,[[CTaBJ'IEHI/Ie AdHHBIX B BH/Ie TaGJ’II/IL[, AvarpamMmm, Fpa(fl)I/IKOB, HWHTepIrpeTaluna JdHHbIX. YreHue
" TIOCTpOeHHne Ta6]II/IL[, AvdrpamMm, Fpaq)I/IKOB 110 pea/IbHBIM JaHHBIM.

CrnyuaiiHasi BeIMUMHA U pacripe/iesieHne BeposiTHOCTel. [ToHsTHe 0 3aKOHe OOJIBILNX YKCell.
Posb 1 3HaUeHre 3aKOHA OOJBIIMX YKCesl B IPUPOZe U 001ecTBe.

HOBTOPEHHE u OGOGIIIEHI/IE OCHOBHBIX T€M, H3YUYE€HHBIX B 7-9 kaccax

TemaTnueckoe MjIaHUPOBaHKe TIOBTOPeHUs1 1 00001eHUs] OCHOBHBIX TeM Kypca anrebper B 10-
OM Kjacce pa3pabaTbiBaeTCsi Ha OCHOBe TIPOrpaMMbl 9-ro Kjacca, C BbIJe/IeHHEM |
cucTeMaTu3aLuell CJIMKHBIX M 0C000 3HAUMMBIX A/ JajbHelInero obydyeHHWs TeM 3a Bech
nieprioZ; 00yueHus1 Ha YPOBHe OCHOBHOT'O 00111ero 06pa3oBaHusl.

TemaTnueckoe TulaHupoBaHue B 10-om Kiacce 1o mpeamery «Anrebpa» aBTopy paboueid
MporpaMMbl  HeOOXOJWMO CIJIAHUPOBaTh 10 KOHIIEHTPUUECKOMY CIIOCO0Yy  TOCTPOEHUS
NpOrpaMMbl,  JOTIONHSS, YIAyOnss cofep)kaHuWe U3yueHHBIX paHee pasfenioB. Takxke,
HeoOX0UMO y/eNuTh 0co00e BHUMaHKE MOBTOPEHWI0, WHUBHUAYa/lbHBIM 00pa3oBaTe/bHbIM
norpebHocTsiIM ~ oOyuaromuxcs ¢ PAC, pa3BUTHIO KOMMYHMKATHBHBIX HAaBBIKOB U
(byHKLIMOHAMBHON (MaTeMaTh4yecKol) TpPaMOTHOCTH, YHHBepCaJbHbIX YyUeOHbIX [JeMCTBUH,
PellIeHN 0 TeKCTOBBIX 3a/iay, TPUMEHeHUI0 MaTeMaTHKH B KU3HU. B ryiaHUpoBaHUM HeO0OX0AUMO
TIpelyCMOTpPeTh BbITIoIHeHHe obyuatormMucsi ¢ PAC npoBepouHBIX ¥ TPEHUPOBOUHBIX padOT B
dopmare 3azanuii ['ocyjapcTBeHHON UTOTOBOM aTTeCTal[Uu.

IVIAHUPYEMBIE ITPEJMETHBIE PE3YJ/IBTATHI OCBOEHUS ITIPUMEPHOM

PABOUYEN ITPOI'PAMMEI KYPCA (I10 I'OJIAM OBYUYEHNS)
HocTtwkeHue rpeMeTHBIX pe3y/bTaToB obydaroimucs ¢ PAC Ha aTamne oO0ydyeHusi B OCHOBHOM
IIKOJIe OTpefesisieTCss MHAWBUAYaTbHBIMA 0COOEHHOCTSIMH, CBSI3aHHBIMU KaK C 0COOeHHOCTSIMU
M03HaBaTe/bHOM [1eTe/IlbHOCTU U HEPABHOMEPHOCTBIO Pa3BUTHS MICUXUYECKUX (DYHKLIMHM, TaK U
COUMAanbHBIM  OMBITOM AYTHYHbIX IIKOJBHUKOB. [l03TOMy [OCTW)KeHHe TpeJMeTHbIX
pe3y/IbTaTOB KOHKPETHBIM YYallliMCsl MOXKeT He BCerJia COBIMAa/JaThb C BPeMEHHbIMU TPaHULIAMU
TIpeJIMETHBIX Pe3yJ/IbTaTOB, pacrpe/ie/IeHHBIX 110 ro/jaM 00yJeHusl.

OcBoeHue yueOHOTo Kypca «Anrebpa» Ha ypoBHE OCHOBHOTO 00111ero o6pa3oBaHuUsI JOHKHO
obecreurBaTh AOCTKEHHE CIeAYIOIIUX MpeJAMeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB:
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7 KJjacc
Yuc1a 1 BBIYMC/IEeHUA

BbimonHATe, coueTass yYCTHble U TMCbMEHHble TPUEMBI, apupMeTHUUecKue JelCTBUS C
paLMOHaIbHBIMM UYMCIaMH.

HaxoauTh 3HaueHWsl YMC/IOBBIX BBIPAKEHWI; MPUMEHATh pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI
BBIUKMC/IEHUS] 3HAUEHWH JIPOOHBIX BBIDAKEHUH, COJEepXKalluX OOBIKHOBEHHBbIE W /I€CSITUYHBIE
pobm.

[TepexoauThb OT OZHOM (POPMBI 3aMUCH YKCeT K IPYTol (MpeoOpa3oBbIBaTh JeCATUUHYIO APO0Ob B
0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B [IECITUYHYIO, B YaCTHOCTH B OECKOHEUHYIO [1eCATHUHYIO

Jpo0b).
CpaBHUBATH U YIIOPSA0UYMBATh pallOHA/IbHbIE YKC/IA.
OKpyr/aTh uncna.

BBINMOMHATE TIPUKUAKY U OLEHKY pe3y/bTaTa BbIUMC/IEHUH, OL[eHKY 3HaueHU YMC/IOBbIX
BbIpa>KeHU.

BbINoHATE ,E[EIZCTBHH CO CTereHAMH C HaTypPd/IbHBIMU ITOKA3dTe/IAMU.
HpI/IMEHHTb MPpHU3HAKH Oe/JIMMOCTH, PA3/I0KEHHWE HAd MHOXHUTE/IM HATYPA/IbHBIX UK CEJT.

Pemlate MpakTUKOOpHMEHTHPOBaHHble 3a/jaud, CBs3aHHble C OTHOLIEHWEM BeJIMUMH,
MIPOMNOPLIMOHATBHOCTBIO BEJIMUMH, NPOLIEHTaMU; UHTepPIIPeTUPOBaTh pe3y/ibTaThl pellleHus 3aau
C yuéTOM OrpaHUueHHUH, CBSI3aHHBIX CO CBOMCTBAMH PaCcCMaTPHUBAEMBIX 00BEKTOB.

Anredpanueckue BbIpa)KeHUA

Wcrnonb3oBath anrebpanvyeckyr0 TEPMHUHOJIOTHI) U CHUMBOJIMKY, TIPUMEHSTh €€ B TIpoIiecce
oCBoeHHs yueOHOTO Marepuana.

HaXO'Z[I/ITb 3Ha4YeHUda 6yKBeHH]:IX Bpra)KEHI/Iﬁ MpHU 3aJldHHbIX 3HAUEHUAX IMepEMEHHBIX.

BbInosiHATE 1peoOpa3oBaHUsl 1[€JIOTO BbIPA)KEHUSI B MHOTOUJIEH TIPUBEIEHHEM T0[00HBIX
CJlaraeMbIX, PACKPBITHEM CKOOOK.

BbINoMHATE YMHOKEeHHEe OZHOU/IeHa Ha MHOTOWIeH U MHOTrOuj/ieHa Ha MHOTOY/IeH, TIPUMEHSTh
(dhopmyJibl KBaJpaTa CYMMbI M KBa/ipaTa Pa3HOCTH.

Ocy1jecTBATh pasioykKeHre MHOTOUIEHOB Ha MHO)KMTENH C IOMOLbI0 BbIHECEHUSI 38 CKOOKH
o01iero MHOXWTe/S,, TPYMIUPOBKM C/laraeMblX, TIpUMeHeHHs1 (OpPMyJl COKpAI[EéHHOTO
YMHOXXeHHUsI.

HpI/IMEHHTb HPEOGPHBOBBHI/IH MHOIr'O4JIEHOB [Jid pelIeHrsda pd3/IMUHBIX 3a[id4 M3 MaT€MdTUKH,
CMEXHBIX TIpeiMeTOB, U3 peaﬂBHOﬁ IMPaKTHUKH.

VWcronb30BaTh CBOWCTBA CTeleHel € HaTypalbHBIMH IOKa3aTe/siMU Jiisi TipeoOpa3oBaHUS
BbID&KEHUU.
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YpaBHeHMs1 U HepaBeHCTBA

Pemiath J/MHEHHbIE YpPaBHEHUSI C OJHOW TepeMeHHOH, MpUMeHss TpaBWia Tepexoja OT
HCXO/HOTO ypaBHEHHWs K PABHOCW/ILHOMY eMy. IIpOBepsiTh, SIBJISIETCS JIM UKMCIO KOPHEM
ypaBHeHUsl.

[TpumensTh rpaduuecke MeTO[bl TPHU PpeLIeHWH JMHEeNHHbIX ypaBHEHUN U UX CUCTEM.

HO,[[GI/IpaTb IMPpUMEPHI T1ap 4YHUCeJI, ABJ/IAIOLNUXCA pelleHrneM JIMHEHHOr o YpaBHEHHA C ABYMS
nepemMeHHbIMH.

CTpouTh B KOOPJMHATHOM IM/IOCKOCTH rpaduK JMHEWHOrO0 ypaBHEHUs C [IByMsl [1lepeMeHHbIMUY;
T0J1b3YSICh TpaMKOM, PUBOUTH IPUMEpbI pellleHus! ypaBHeHUsl.

Pemarb cucreMbl [ByX J/MHEMHBIX ypaBHEHWW C [BYMs IepeMeHHbIMH, B TOM 4YMCJIe
rparyecku.

CocTaBiaTh M pellaTh JUHEHHOe YpaBHeHHe WU CUCTeMY JIMHeNHbIX ypaBHEHUH M0 YCI0BUIO
3a/lauyl, UHTEpPIIPeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jauy MOy4YeHHbId  pe3y/bTarT.

Koopaunartsl ¥ rpaguku. @yHKIUN

M300pakaTh Ha KOOPJWUHATHOW TIPSMOM TOUKH, COOTBETCTBYIOIIME 3aZlaHHBIM KOOD/WHATaM,
JIyuH, OTPe3KH, UHTEePBaJIbl; 3alIMChIBAaTh YUCIOBbIe TIPOMEXKYTKH Ha ajireOpanveckoMm si3bIKe.

OTmeuaTh B KOOPAWHATHOM TJIOCKOCTH TOUKHU T10 3aJJaHHBIM KOOp/JMHAaTaM; CTPOUTH rpapuKu
JMHeNHbIX PyHKIuK. CTpoUuTh rpadvK PyHKIUU y = /X/.

OmnuchIBaTh C MOMOIIBI0 (DYHKI[MH W3BECTHBbIE 3aBUCHMOCTH MEXXKAY BeJIUUYHHAMU: CKOPOCTb,
BpeMsl, pACCTOsSIHUe; LIeHa, KOJIMUeCTBO, CTOMMOCTb; IIPOM3BOJUTENLHOCTb, BpeMs, 00BEM
paboThL.

HaxoauTb 3HaueHUe (PYHKI[MU 10 3HaUEHUIO eé apryMeHTa.

[Tornmatb rpaduueckwii criocob TMpeAcTaB/ieHUs W aHajau3a WHGOpPMAI[UH; H3B/I€KATb U
VHTepIpeTUpoBaTh UH(OPMALIUIO U3 TPadMKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTE}A.

8 knacc
Yuci1a 1 BBIYUC/IEHUSA

Wcrnonb30BaTh HayajbHbIe TIPE/ICTABIEHUS O MHOXKECTBe JeMCTBUTENbHBIX UWCen [/is
CpaBHeHUsl, OKDYTJIeHUS] U BBIUMCIEHWM; H300paXkaTh [eHCTBUTe/bHBIE UMC/la TOUKaMH Ha
KOOD/IMHATHOM TIPSIMOiA.

[TpuMeHATh MOHATHE apu(MeTHUecKOro KBa/paTHOTO KOPHS; HaxOJUTh KBaJpaTHble KOPHH,
WCTIONIB3ysT TIPU HeOOXOAMMOCTH Ka/IbKYJISITOP; BBIMOJIHATL Tpeo0pa30BaHUsl BBIPAKEHUH,
CoZieprKalux KBaJpaTHble KOPHH, UCII0/Ib3Ysl CBOMCTBA KOPHEH.

Vcrosib30BaTh 3ammuMcy OOBIIUX U MaJIbIX UKCeN C TIOMOII[bIO AeCATUYHBIX Apo0eil U cTereHel
yucnaa 10.

Anredpanyeckue BbIpaKeHUs
[TprMeHSITb TIOHSATHE CTeTeH! C Lie/IbIM I0Ka3aTesieM, BBITIOHATh TIpeo0pa30BaHusi BbIpayKeHUH,

coepXKalluX CTeIlleHH! C LeJIbIM ITI0Ka3aTe/JIeM.
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BBINOSHATE  TOXKIECTBEHHbIe  TpeoOpa3oBaHMs — PALMOHA/IBHBIX BBIPAKEHHWH Ha OCHOBE
TIpaBUJI I€MICTBUI Ha/l MHOTOUWIEHAMH U ajireOpanuecKrMu Jpo0sMH.

PaCKJ'Ia,[[bIBaTI: KBaAPaTHBIﬁ TpéX‘J]'IEH Ha MHOXXHTeJIN.

[TpumeHsiTH MpeoOpa30BaHUsl BbIPA)KEHWW [Jisl pellleHus] Pa3/IM4HbIX 3a7iau M3 MaTeMaTHKH,
CMe)KHbIX MPeJMEeTOB, U3 peasbHON MPaKTHKU.

YPHBHEHI/IH U HEPABEHCTBA

Pemiate /iMHeliHbIe, KBa/ipaTHble YpaBHEHHUsI U PaliMOHa/IbHble ypaBHEHUs], CBOZSLLMECS K HUM,
CUCTeMbI IByX ypPaBHEHUH C [IByMsl [TIepeMeHHbIMHU.

HpOBO,E[I/ITL HPOCTEI‘/JIH_II/IG Hnccjaeq0BaHUsA ypaBHEHI/Iﬁ n Ccucrem ypaBHEHHﬁ, B TOM 4ucCjie C
NMpUMEHEHHUEM I’pa(i)I/II—IECKI/IX Hpe'E[CTaBIIEHI/Iﬁ (YCTaHaBJ'II/IBaTb, nMmeeTr JIM YypaBHEHHUE W/IN
cucrema ypaBHEHI/Iﬁ pelieHusd, eCJii UMeeT, TO CKOJIBKO, U Hp)

[TepexoauTh OT c10BecHOM (OPMYIMPOBKY 3a/jaud K eé anrebpanueckod MOJieny C TIOMOIIBIO
COCTaB/IeHUS] YPaBHEHUs WM CHUCTeMbl ypaBHEHWM, MHTepIIpeTHpOBaTb B COOTBETCTBUM C
KOHTEKCTOM 3a/lauM [T0JTyYeHHBIN pe3yJbTar.

[IpyMeHsITb CBOMCTBA UWCIOBBIX HEpPaBEHCTB /i CPABHEHUs, OL|eHKW; pelllaTb JIMHeWHble
HEpaBeHCTBa C OJHOW TepeMeHHOW W MX CHUCTeMbI; JaBaTh TrpapUuecKyr0 WIIHCTPaLMIo
MHO>KeCTBa pelleH1i HepaBeHCTBa, CCTeMbl HePaBeHCTB.

DOyHKINH

[ToHMMaTb W WCIOJIb30BaTh (PYHKIMOHA/IbHBIE TIOHSATUS U S3bIK (TEPMHHBI, CUMBOIMUECKHE
0003HaueHus1); orpeieNiATh 3HaueHre (YHKIMU T10 3HAUeHUI0 apryMeHTa; Orpefe/isiTb CBONCTBA
byHKLUMHU 110 eé rpaduKy.

Crpouts rpauky 3/eMeHTapHbIX (YHKLMH; ONMUCHIBaTh CBOMCTBA UMCI0BOW (DYHKLMU TIO eé
rpaduky.

9 knacc
III/ICJ'li:l MU BbIUUC/IeHUusa
- CpaBHMBATh M YNOPSAL0YMBaTh PaljMOHa/IbHbIE Y UPPaLMOHA/IbHbIE UKCJIa.

- BrbinosHATh apudmeTHueckue [eMCTBUS C paljMOHA/JbHBIMU UWMCAaMH, COueTass YCTHble U
MYCbMeHHbIe IPUEMBI, BBITIOJIHATL BBIUMC/IEHUS C MPPaLjMOHa/IbHBIMY YU C/IaMHU.

HaXO,Z[I/ITb 3HaUeHHUs1 CTeleHel C Oe/bIMH I1I0Ka3aTe/IAMHu U KOPHEﬁ; BBIYHNC/IATE 3HAUYE€HHA
UKCJ/IOBBIX BprEl)KEHHfI.

OKpyT/asTh JelCTBUTe/bHbIE UMC/Ia, BBINO/IHATh NMPUKUKY pe3yJbTaTa BbIYMC/AEHUM, OLIeHKY
YMCJIOBBIX BbIPAKEHUH.

YPHBHEHI/IH U HEPABEHCTBA

Pemiate /MHeliHbIe M KBaJ|paTHble YpPaBHEHUs, ypaBHEHUs, CBOZSALLMECS K HUM, MPOCTeMIre
ZpoOHOpAIOHA/IbHbIE YPABHEHMSI.

Pemmath cucTeMsl ABYX JIMHEHMHBIX ypaBHeHI/Iﬁ C [AByMsA TII€epeMeHHBIMM U CUCTeMbI OBYX
ypaBHEHHﬁ, B KOTOPBIX OJIHO YpdBHEHHE HE ABJIAETCA JINHEMHBIM.
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Pemiath TeKCTOBBIE 3afiauM aareOpanyecKUM CIIOCOO0OM C MTOMOILBIO COCTABJIEHHS] yPaBHEHUS
VI CACTEMBI [IBYX YPaBHEHUM C [|ByMsI [IlepeMeHHbIMHU.

[TpoBOAUTL TIpOCTeMIIMe WCCAe0OBaHUSI ypaBHEHHWN U CHUCTeM YpaBHEHWH, B TOM UMCJie C
npuMeHeHWeM TpadHuuecKuX Ipe/CTaB/leHui (ycTaHaBlIWBaTh, WMeeT JId ypaBHEHWe WU
cUcTeMa ypaBHeHMH pellleHus1, eC/Ti UMeeT, TO CKOJTbKO, U TIp.).

PemaTh /iuHeliHbIe HEpaBEeHCTBA, KBaJpaTHbIe HEPABEHCTBA; N300paXkaTh pellleHHe HepaBeHCTB
Ha YMC/I0BOM NPSIMOM, 3alMChIBaTh pelleHre C MTOMOLbI CUMBOJIOB.

Pemath cucTembl JIMHEHHBIX HepaBEHCTB, CHCTEMbl HEPaBEHCTB, BK/IHOYAOIIMe KBaJpaTHOe
HepaBeHCTBO; M300paXkaTh pellleHHe CHUCTeMbl HepaBeHCTB Ha UYMCJIOBOM TPSIMOM, 3alvChiBaTh
pelilieHue C MOMOLL[bI0 CUMBOJIOB.

Wcnosib30BaTh HEpaBeHCTBA TIPU PelleHrH pa3/IMuHbIX 3a/4au.
DyHKIUHU

Pacrio3HaBaTh (PyHKLMM M3yUyeHHBIX BU/OB. [ToKa3biBaTh CXeMaTHYeCKU PacIioyioykeHre Ha
KOOP/IMHATHOM IJIOCKOCTA rpaMKOB (PYHKLMI B 3aBUCHMOCTH OT 3HaUe€HUM KO3(QPULIEHTOB;
OTMUCHIBaTh CBOMCTBA (DyHKIUH.

Crtpoutb 1 U300paXkaTb cxeMaTUUeCKu rpadyku KBaJpaTUUHBIX (YHKLWH, OMTUChIBATb CBOMCTBA
KBaIpaTUUHBIX (PYHKIIMI 0 UX TpaduKam.

Pacrio3HaBaTh KBa/IpaTUYHYH0 (QYHKLMIO 10 (hopMyJie, IPUBOWUTE MPUMephl KBaJjpaTUUHBIX
GyHKUMM U3 peaibHOW XKU3HU, HU3UKH, TeOMEeTpPHUH.

JJ/1eMeHThI TEOPpHUH BEPOHTHOCTEﬁ H CTATUCTUKH

YuraTh MHGOPMALIMIO, TTPEe/ICTAB/IEHHYIO B Tab/UIaX, Ha JUarpaMMax; TIpe/CTaB/saTh JaHHbIE B
BUzie TaO/WI], CTPOUTH JUArpaMMbl (CTOJIOMKOBBIe (CTO/IOUAThIE) W KPYTOBbIE) TI0 MacCHBaM
3HaUeHUM.

OnwuchIBaTh U UHTEPIIPETUPOBATh peasibHble UMC/IOBBIE JJaHHbIE, TIPe/CTaB/IeHHbIe B Tab/IuIjax,
Ha iMarpaMMax, rpadukax.

Ucnionb3oBath A1 OMMCaHWsS  [AHHBIX ~ CTAaTUCTUYECKWe  XapaKTepUCTHUKU:  CpefiHee
apudmeTrueckoe, MeZiiaHa, Hauboblllee ¥ HAaUMeHbIIee 3HaUeHHsI, pa3Max.

VimeTh npe/icTaB/ieHye O CIy4alHOM U3MEHUYMBOCTH Ha MpUMepax LieH, (pU3nuecKrxX BeJIMYUH

10 kiacc
ApudmMeTnueckas 4 reoMeTpuueckas nNporpeccuu

Pacrio3HaBaTh apr(MeTHUYeCKyI0 U TeOMeTPUUECKYH0 TPOTPeCCHM TP pa3HbIX  criocobax
3a/jaHusl.

BBINOMHATE BBIUMC/IEHUSI C UCIO/b30BaHWEM (OpPMy/a Nro uieHa apu@MeTHUecKod W
reoMeTpUYeCKOU NMPOrpeccuid, CyMMBI IepBbIX N UIeHOB.

I/I306pa>KaTb WIeHbI I10C/1e10BATe/IbHOCTH TOUKAMHU Ha KOOp'E[I/IHaTHOI‘/JI IIJIOCKOCTH.
Pematsb 3a1a4YM, CBsA3dHHbIe C UKMC/IOBBIMH I10C/I€40BATE/JIbBHOCTAMHK, B TOM UHC/I€ 3add4YM K3

peasibHOM KU3HU (C UCII0/Ib30BaHUEM KasbKyJ/ISTOPa, LIU(PPOBLIX TEXHOIOTUN).
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BeposaTHOCTB M CTaTUCTHKA

HaxoiuTh BepOSITHOCTH C/lyuyaliHbIX COOBITUH B OIbITax, 3Has BEPOSTHOCTH 3/eMeHTapHBIX
COOBITHIA, B TOM UHCJIe B OTbITaX C PABHOBO3MOXHBIMH 37IeMeHTapHBIMU COOBITHUSMHU.
Vicnonb3oBatk rpaduueckre MoJie/ld: AuarpaMmsl - Jljiepa, YMC/I0Basi npsiMast.

OnepupoBaTh IOHATUSIMM: MHOXXECTBO, IIO[MHOXXeCTBO;  BBIMOJIHATb  OIepaluu  Haj,
MHO)KeCcTBaMu: 00be/jiHeHHe, repeceueHye, [OMOMHEHNUe; TePeYnCIATh 371eMeHThl MHOXKECTB;
NIPUMEHSTh CBOMCTBA MHOXKECTB.

Vicnonb3oBatk rpauyeckoe IpejcTaBieHde MHOXKECTB U CBs3eld MeXAy HUMH AJIs1 ONMCaHUs
TIPOLIECCOB U SIBIEHWH, B TOM UHCJIe TIPY pelleHud 3a7ad U3 JPYrux y4eOHBbIX MpeJMeToB U
KyPCOB.

HaxoauTh BEpOSTHOCTU C/TyYalHBIX COOBITHI B M3YyU€HHBIX OIBITAX, B TOM YHC/Ie B OIBITaX C
PaBHOBO3MOXXHBIMH 37IeMEHTapPHBIMHU COOBITHSIMH, B CEPUSIX UCTIBITAHUM /10 TIEPBOTO yCIiexa.
VimeTb nipeficTaB/ieHre O CIydaliHOM BeJIMUMHE U O pacripefie/leHHd BepOsiTHOCTeH.

VimeTb mipejcTaB/ieHHe O 3akoHe OOJIBIIMX uuce/l KaK O TpOsIBJIeHWHd 3aKOHOMEePHOCTH B
CJlyyaitHOM U3MEHUYMBOCTH U O POJIA 3aKOHa OO/IBILIKX YKCes B TIPUpoJie U obliiecTBe.

IToBTOpEeHHUe 1 000011IeHIEe 0CHOBHBIX TéM, H3yYeHHbIX B 7-9 K/raccax

HomomHUTeNbHbIM  TOA 00yuenusi (10-M Kmacc) BBOAUTCS C  1e/Ibl0  00ecrieueHust
CUCTeMaTH3allud YCBOEHHOTO TIPeIMETHOTO  COZiep)KaHWs, [/ AOCTHDKeHUs  YPOBHS
c(hOpMHPOBAHHOCTU TPEIMETHBIX, MeTarpeIMeTHbIX Pe3y/bTaTOB, KU3HEHHbIX KOMIIETEHLIUMH,
He0OXOIUMBIX [IJisl IPOJO/DKeHUsT 00yueHusi, KaK Ha YPOBHe cpejjHero o0I1ero, Tak U CpeJjHero
npodeccUOHaLHOTO  00pa3oBaHMsl, a TakKkKe C 1eJibl0  JaJbHeIlero  pasBUTHS
KOMMYHUKaTUBHbBIX HaBbIKOB U (YHKI[MOHAIbLHOW (MaTeMaTHyeckKoil) TpaMOTHOCTH.
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TEMATUYECKOE IVIAHMPOBAHUE YYEBHOI'O KYPCA (IIO0 I'OJAM OBYYEHUA)

7 knacc (He meHee 102 u)

CTreneHb C HaTypa/bHbIM
r10KasaTeJsieM.

Peliienvie OCHOBHBIX 3a/1a4 Ha
ApoOu, MpPOLeHTHI U3 peajbHOMU
MPaKTHUKH.

IIpu3HaKu e/1MMOCTH,
pa3/I0>KeHHsI HA MHO>KHUTe N
HaTypaJIbHbIX UHCel.
PeanbHble 3aBucumocTu. I1ps-
Masi ¥ obpaTHas
IIPOIIOPLIMOHA/IBHOCTH

Ha3Banue
pa3mena OcHOBHOE coJepzKaHHEe OcHOBHBIE BHABI OE€ATEIHLHOCTH
(TeMmbI) (UHCIIO 00y4Yarouuxcst
JacoB)
Yuciaa u IMonsiTHe pariiOHATLHOTO YHC/IA. CucreMaTu3HpoOBaTh M OoOoOramiaTh 3HaHUSA 006
BbIYUCJ/ICHHUS. ApudmMeTudeckre JenUCTBUS C OOBIKHOBEHHBIX U JAECSITUUHBIX POOSX.
PanmunonajabHBIE paliMoHa/IbHBIMU UKMC/IAaMU. CpaBHHBATH U YIIOPSAO0YHUBaAThH IPOOH,
guciia CpaBHeHue, yriopsifjouMBaHue rpeoOpa3oBbIBasi IIPU HEOOXOJUMOCTH IeCATUUHbBIE IPOoOu
(25 q) paliOHa/IbHBIX UM CeJI. B O6I:IKHOB€HHI:I€, OOBLIKHOBEHHbIE B AecdaTrUu4dyHbIe, B

YaCTHOCTU B O€CKOHEUHYIO JeCATUYHYIO APOOh.
IIpuMeHATH Pa3HOOOpPa3HbIE CIIOCOOBLI M
NPHEMBI BHIYHCICHHUSI 3HAUYeHHH IPOOHBIX
BBIPAazKE€HHH, Co/iepKalliuX OObIKHOBEHHbIE U
JlecsiTHUHbIe ApO0OU: 3aMeHsITh TIPU He0OXO0UMOCTH
eCSITUUHYIO IPOOb OOBIKHOBEHHON U OOBIKHOBEHHYIO
IeCSITUYHOMN, TIPUBOWTH BBIpa)keHHUe K ¢opme, Haubosiee
yA00OHOM /171 BBIUMC/IEHUH, TIpeo0pa30BbIBaTh APOOHbBIE
BBIDa)KEHUSI HA YMHO>KeHHe U JleJleHHe TeCITUYHbIX
po6eii K IefCTBUSIM C 1LIe/TbIMU YHUC/TaMH.

IIpuBOOUTH YHCJ/IOBBIE U OyKBEHHBIE
IIPMUMePBHbI CcTeleHd C HaTypa/IbHbIM [TOKa3aTeseM,
0OBsICHSISI 3HAUEHUsI OCHOBAHUSI CTETIeHU U IoKa3aTesis
CcTerneHu, HaXOAUTh 3HaUeHUsI cTereHel Buga a" (a —
sroboe parjMoHaIbHOe YHC/I0, 1 — HaTypajibHOe UHCJIO).

IToHHUMATHh CMBIC/ 3alTUCH OOJIBIITUX YHCEJT C
TTOMOII[BIO JIeCSITUUHBIX Apo0eili u creneHel uncsia 10,
IIPHMEHSsTDb UX B pea/lbHbIX CUTyal|UsIX.
ITpUMEeHATH NpU3HAKU AeTUMOCTH, Pa3/I0>KEeHUsI
Ha MHO>KUTeJ/IU HaTypa/bHbIX UHCeJI.

PeiraTh 3aJa4Y¥ Ha 4aCTH, IPOLIEHTHI, TIPOTIOPLIUH,
Ha HaxOyKJleHHe /IpoOu (MpOoIleHTa) OT BeJIMUHHBI U
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BeJIMYU- HBI 110 eé aApobu (TIpoiieHTy), Apoou (TIpolieHTa),
KOTO- pPbIM COCTaBJ/IsIeT OZlHA BeJIMUMHA OT PYTOH.
IIpuBOOUTH, pa30upars, OIl€eHUBATh
pa3/inuHble pellieHus], 3aTTUCU PellieHHU TeKCTOBbIX
3azau.

Pacnmo3HaBaTh U O0OBSCHSATH, ONupasch Ha
oripesiesieHUsI, MIPSIMO MPOTIOPLIMOHAIbHBIE U 0O0paTHO
MIPOMOPLIMOHATbHbIE 3aBUCUMOCTU MeXXy BeJTMUUHaMU;
IOPHUBOOMUTH IIPHMEPBI 3TUX 3aBUCUMOCTEN U3
peasibHOT0 MHUPA, U3 APYTUX yueOHbIX MpegMeTOB.
PelraThb npakTUKO-OpUEHTUPOBAHHbBIE 3a7jau Ha
ZIpoOU, TIPOLIEHTHI, TPSMYI0 Y 0OpaTHYIO
TPOTIOPLIMOHA/IBHOCTH, TPOTIOPLIUUA

AnredpanyecKu

€ BBIpaKeHHSsI
(27 a

BykBeHHbIe BbIpa>keHHUsI.
IlepemeHHsIe. [lonyCcTUMBIE
3Ha4YeHUs IlepeMeHHbIX.
DopMyJIbL.

ITpeob6bpa3oBaHue OYKBEHHBIX
BbIpa’KeHU, paCKpbITHE CKOOOK
U TIpUBe/IeHHe T10/100HbIX
c/jlaraemMbIX.

CBoMCTBa CTeNeHU C
HaTypaJbHbIM MMOKa3aTeJeM.

OBJ/1ageThb ajrebpanueckoii TEPMHUHOIOTUEN U
CHMMBOJIUKOHN, IPHUMEHSITh eé B Ipolijecce 0OCBOEHUS
yuyeOHOT'O MaTepuaia.

HaxoguTh 3HaueHUs1 OyKBeHHbBIX BbIPaXKEeHUM TpH
3a/IaHHBIX 3HAUEHUSIX OYKB; BBITIO/JTHATH BHIUHC/IEHUS
o dopmysiam.

BBIIOJIHATSH npeobpa3oBaHus 11e/I0T0 BbIpaXKeHUS B
MHOTOUJIeH TpUBeeHrueM MoA0OHBIX ClaraeMbIX,
PaCKpbITHEM CKOOOK.

49




Mmuorounensnl. Crio>keHue,
BbIUMTaHUE, YMHO>XeHUe
MHOTO4/IeHOB. @OpMYyJibl
COKpAaILEHHOTO0 YMHO>KeHUSs.
Pa3no)xeHre MHOIroujieHOB Ha
MHO>KHUTEeIN

BBIITIOIHATEH yMHOXeHUe OJHOY/IeHa Ha MHOTOU/IeH
Y MHOTOY/IeHa Ha MHOTOWIeH, IPMMEeHSATHb (hopMYyJIbl
KBa/ipaTa CyMMbI U KBaJ[paTa pa3HOCTH.
OcCyniecTB/IIATH pa3jioKeHne MHOTOUJIeHOB Ha
MHOYKUTEJTH MyTéM BbIHECEHUS 3a CKOOKH 00111ero
MHO>KHUTeJIsI, TpUMeHeHHsI GOpMYJIbl Pa3HOCTHU
KBa/IpaToB, POPMYJT COKPAI[EHHOTO YMHOXKEeHUSI.
IIpuMeHsITH npeobpa3oBaHre MHOTOY/IEHOB /ISl
peleHust pa3TMUHbIX 3a/1a4 U3 MaTeMaTUKH, CME>KHbBIX

npeMeTOB, U3 peasbHOMN IPaKTUKU.
HAKOMHTBCHA C HCTOPHEH pa3BUTHsI MaTeMATHUKH

YpaBHeHuss u
H;—)paBeHCTBa (20
b

YpaBHeHMe, ITpaBUia
npeoOpa3oBaHUsi ypaBHEHUs,
PaBHOCUJIbHOCTb YPaBHEHUM.
JIuHeliHOe ypaBHeHHe C OJHOU’
repeMeHHOMU, pellieHue JTUHeHHbIX
ypaBHeHUl. PellieHue 3agau c
IIOMOILLIbIO YPaBHEHUM.
JluHeliHOe ypaBHeHUe C AByMs
rlepeMeHHbIMM U ero rpaduk.
Cucrema [IByX JTUHEUHBIX
ypaBHEHUH C IByMs
rnepeMeHHbIMU. PellieHue crucTem
ypaBHeHUM crriocobomMm
MO/ICTAHOBKU U CITocOO60M
CJI0KeHUsI

PeniarTsp uHeliHOe ypaBHeHHE C OJHOU epeMeHHOM,
IIPHUMEeHsIsI IIPpaBHJIa repexoja OT UCXOJHOI0O
ypaBHeHUs1 K paBHOCHJILHOMY eMy OoJiee MpoCTOro BU/ia.
IIpoBepPsTH, sAB/ISIETCS] T KOHKPETHOE UHMC/I0 KOPHEM
YPaBHEHUS.

INogOupaThs IPHUMeEPbI Map Yuces, AB/ISIOIUXCS
pelleHreM JTUHENHOr 0 YPaBHEHUS C JBYMS
niepemeHHbIMU. CTPOMUTH B KOOPAUHATHOU TJIOCKOCTHU
rpauk JTIMHEeNMHOIro0 ypaBHeHUsI C [ABYMsl epeMeHHbIMU;
110/1b3ysICh IpapvkoM, IPHBOOHUTH IMIPHMepPbI
pellleHHs] ypaBHEeHUsI.

HaxoaguTh pEIIIeHMHEe CUCTEMbI ABYX JIMHENMHBIX
YPaBHEHHU C ABYMs lepeMeHHbIMU.

CocCTaB/IATH U pellaThb ypaBHeHUE WA CUCTEMY
ypaBHe- HHI M0 yCJIOBHIO 33/laur, UHTEPIPETHPOBAaTh B
COOTBET- CTBUH C KOHTEKCTOM 3aJayd MOJJy4YeHHbIHN
pe3yJabTaT

Koopounat
bl U
rpaguku.
DYyHKIIUU
(24 q)

KoopauHaTa TOUKH Ha ITPsSIMOMU.
UucnoBble IIPOMEXKYTKHU.
PaccrositHue Mexay AByMsi
TOUKaMU KOOPAWUHATHOM
TPsIMOA.

HN300paKaThk Ha KOOPAWHATHOM IPSIMOUM TOUKH,
COOT- BETCTBYIOII[HE 33JJaHHbIM KOOp/IMHATaM, JIyuH,
OTpe3KH, MHTePBaJibl; 3alMChbIBaTh UX Ha ajqrebpanyeckoM
sI3bIKE.
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IIpsamoyrosibHas cucrema
KOOpJHMHAT Ha MJIOCKOCTH.
ITpumepsl rpauKOB, 3a/laHHBIX
¢dopmynamu. UreHue rpaukoB
peasibHbIX 3aBUCUMOCTEM.
[Tonstue pyHkuuu. ['paduk
¢pyskumu. CBoiicTBa QyHKLMHN.
JluHeliHas ¢pyHKIUsA. [TocTpoeHue
rpacduka JMHeNHOU (PyHKLUH.

I'paduk byHkuuu y =X I

OTMedYaTh B KOOPAHHATHOM IVIOCKOCTH TOUKU
T0 33/laHHBIM KOOpAWHAaTaM; CTPOUThH IrpadUuKU
HeCJIO>KHBIX 3aBUCUMOCTeH, 3ajaHHbIX (hOpMyJiaMU, B TOM
ymC/ie C TIOMOIbI0 UPPOBBIX 1abopaTopuii.
ITpuMeHsATH, H3yYaTh IPEeUMYyIIEeCTBa,
HMHTEePpIpeTuPOBATH rpadhudeckuii criocod
TIpe/ICTaB/IeHUs] ¥ aHa/TM3a Pa3HOO0Opa3HOU >KU3HEHHOH
nHbopMaliu.
OcBauBaTh noHsATHe QYHKLINU, OBJIaZIeBaTh
(pyHKLIMOHA/TbHONU TepMHHOJIOTHEN.
Pacmmo3HaBaTh /uHelinyo pyHkuuo Y = Kx + b,
OIIHMCHBLIBATHL eé CBOMCTBA B 3aBUCMMOCTH OT 3HauyeHUM
ko3ddurirentos kK u b.
Crpoutrhs rpadHMKH uUHeHHOW (yHKIUU,
byHKIIIN®
¥I = [ X1

CIIOJIL30BaTh MU(PPOBBIE PEeCcypcChI s
TTOCTPOEHUS
rpadukoB PYHKIUM U U3yUeHHsI UX CBOMCTB.
IIpuBOgUTE MpHUMepHI JIMHEWHBIX 3aBUCUMOCTEN B
peasibHbIX TTpolieccax U sIBJIEHUSIX

IloBTOpPEHUE
% |
0o00O0ImIeHHe
(6 9)

IToBTOpEHMe OCHOBHBIX MOHATUMN
U MeTOJ0B Kypca 7 KJacca,
006006111eHMe 3HaHUMN

BniOMpaTh, IPUMEHSTH OIlEHUBATh CIIOCOOBI
CpaBHeHMsI YKCeJl, BEIYMC/IeHUH, mpeobpa3oBaHUi
BbIpa)KEHWM, pellleHUs] YpaBHEeHUM.

OcCymiecCcTB/JISATh CAMOKOHTPOJIb BbIMO/HIEMbIX
JleCTBUI Y CaMOIIPOBEPKY pe3yJ/bTaTa BhIUMCIeHUH,
rpeoOpa3oBaHUM, TOCTPOEHUH.

PelraTh 3aga4M 13 peasibHOM XU3HU, IPUMEHATH
MaTeMaTHY€eCKHEe 3HAHUS /is pellleHys 3a7a4 U3
APYTUX IIpeMeTOB.

PerraTh TEKCTOBBIE 3aJlayi, CPABHHUBATh,
BBIOHMPATh CIIOCOOBI pellleHys 3a/aun
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8 knacc (He meHee 102 u)

HelicTBUTe/IbHBIE UKC/IA.
CpaBHeHUe JIeMCTBUTEeTbHBIX
urcen. ApudpmMeTHUYeCKUMN
KBa/JpaTHbIN KOpEeHb.
YpaBHeHnue Buza X° = d.
CBolicTBa apu(pMeTHUYeCKUXx
KBa/IpaTHBIX KOPHEeMU.
ITpeobpa3oBaHMe YUCIOBBIX
BbIpa@>KeHUM, cozeprKaliux
KBa/lpaTHble KOPHU

Ha3BaHue
pa3geia OcHOBHOE copepzkKaHue OcHOBHBIE BHUOLI OEesATEILHOCTH
(TeMbI) oﬁy‘lamm;nxcsl
Kypca (ducio

JaCOB)
YUucia u KeagpaTHbiii KOpeHb U3 unc/ia. | POPMyYy/JIMPOBAaTh OIIPEIEIEHHME KBa[paTHOro
BBIYHCJICHHSI. IToHsiTe 06 UppaLMOHATBHOM KOPHSI U3 UHrc/ia, apudMeTHUeCKOro KBaJjpaTHOTO
KBagparTrHbie uucse. [lecaTuuHbie KOPHSI.
KOPHH IpUOTV>KeHUST IIpuMeHsATH oneparyio U3B/JIeUeHUs] KBaJ[paTHOTO
(1 T-]) HUPppAlHMOHA/IBHBIX UHCEeJI. KOPHA U3 4ncdiia, HCI[OTI])3YH npu HEOGXO,E[I/IMOCTI/I

KaJIBKYJISITOP.

OuneHMBaTh KBaJ[paTHbIe KOPHU LIeJIbIMU UYHUC/IaMU U
[eCATUYHBIMH JAPOOSIMHU.

CpaBHUBaATh U yHOpsifiouyuBaTh
paloHa/IbHbIe ¥ UPPALIMOHAJIbHBIE UKC/Ia, 3aTTMCAHHBIe
C TIOMOII[bIO KBaJ[PaTHBIX KOPHEH.

HccaemoBaTh ypaBHeHue X = d, HAXOUTh
TOUHbIe U TPUO/IMIKEHHBIE KOPHU TIpu d > 0.
HccienoBaTh CBOMCTBA KBa/[PaTHBIX KOPHEH,
MPOBO/IsI UMCJIOBbIE YKCIIEPUMEHTBI C UCIO/Ib30BAHUEM
Ka/IbKy/aTopa (KOMITbIOTepa).

MoKa3bIBaTh CBOMCTBA apu(pMeTHUeCKUX
KBaZIpaTHBIX KOPHE; MPUMEHSITb UX JJIs1
npeoOpa3oBaHMs BbIPA>KEHHH.

BBINOJIHATH IPEOOPA30BaAHMUSI BbIPAKEHHA,
cofiepyka- I[UX KBaJlpaTHbIe KOPHU. BbIpaXkaThb
riepeMeHHbIe 13 TeOMeTPHUUEeCKUX U (DU3UUEeCKUX
dopmy.

BBIUYMCIIATE 3HAYEHUSI BbIDAKEHUH, COIepIKAILNX
KBa/IpaTHbIE KOPHH, UCIIO/Ib3Ys ITPU HEOOXOAUMOCTH
Ka/IbKYJISATOP.

M crmoib30BaTh B X0/le pelleHus 3a4au
3/IeMeHTapHbIe TPeCTaB/eHUs], CBsI3aHHbIE C
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HPI/I6J'II/I)KéHHLIMI/I SHAUEeHUsIMU Be/IMUMH.
3HAKOMHTLCSI C HCTOPHEH pa3sBUTHUS
MaTeMaTUuKu

Yucna u CreneHb C 1ie/IbIM MOKa3aresieM. | PopMy/JHpoBaTh onpeje/ieHue CTelleH! C Le/lbIM
BbIYUC/IEHUS. CraHzapTHas 3arych 4yMc/a. roKasaTesieM.
CTrenieHb C 1je/1bIM Pa3mepbl 0OBEKTOB IIpeacTaBaAaTh 3anUCh OOJBIINX U MasIbIX YHCe B
NnokasarejiemM OKpy>Karoijero mupa (OT cra”HzapTHOM Bu/e. CpaBHMBATh UMC/la U BeJIMYUHBI,
(7 ) 3J7IeMeHTapHbIX YaCTHUL] 10 3arucaHHble C UCIOoJb30BaHueM crterieHd 10.
KOCMHUYECKUX O0OBEeKTOB), Hcnonp3oBaTh 3anMch yvces B CTaHAAPTHOM BHJe JJI
AJIUTEe/IbHOCTH MPOLIeCCOB BbIpa>KeHUsI pa3MepoB 0OBEKTOB, AJTUTETEHOCTH ITpoLiec-
OKpYy>KarolllemM Mupe. COB B OKpYy»KarollleM Mupe.
CBoliCTBa CTeleHu C LeIbIM ®opMy/upoOBaTh, 3allUChHIBATh B CHUMBOJIMYecKOoH ¢opme u
roKasaTejiemM W/JTIOCTPUPOBATh NpHMMepaMHM CBOMCTBA CTeleH! C
L|e/IbIM [TOKa3aTesieM.
IIpuMeHATH CBO¥ICTBA CTereHU isi ipeobpa3oBaHUs
BbIpa’KeHMM, cozeprKalljuX CTereH! C Lie/IbIM
rokasaresieM. BeINO/THATH AeMCTBUA C YMC/IaMHU,
3alMCcaHHbIMU B CTaHZApTHOM BU/Je (YMHO’KeHUe,
JejieHre, BO3Be/leHUe B CTeleHb)
Anredpanueckue KBagpaTHbIl TpEXUIIEH. Pacno3HaBaTh KBa/|paTHbIM TPEXUJieH, yCTaHaB/IMBaTh
BbIpa)KeHH . PasnorkeHre KBapaTHOT O BO3MO>XHOCTb €ro pa3/io>KeHUsi HA MHO>XUTEeJIH.
KBagpaTHbIN TpéxusileHa Ha MHO>KUTEeTU PacknaabiBaTh HA MHO)XKUTE/IM KBa/paTHbIN TPEXUsieH

TpéxuieH (5 u)

C HeoTpulaTe/IbHbIM AJUCKPUMHWHAHTOM

Anredpanueckue
BbIPa)KeHHM .
Anredopanueckas
Apoo6s (15 u)

AnrebGpanueckasi Jpo0Ob.
HorycTtumMbie 3HaUeHUA
repeMeHHbIX, BXOSIINX B
anrebpanueckre BbIpa>keHUs.
OCHOBHO€e CBOWCTBO
anreOpanueckou Jpoou.
CokpaiijeHue apobeii.
Cro>xeHue, BbIUUTAHUe,
YMHO>KeHUe U JiejieHue

3anuceIiBaTh anrebpanueckue BbipakeHus. HaxoguThb
00/1acTh orpezie/ieHNsi PaljOHA/IbHOTO BhIPayKeHUSI.
BbINO/THATH YUCIOBbIE TIO[CTAHOBKY Y BBIYHC/IATH
3HaueHue ApoOU, B TOM YHCJIe C MOMOII[bIO
Ka/bKyJIsiTopa. @opMy/IMPOBaTh OCHOBHOE CBOWMCTBO
asrebpanueckoii ApoOU ¥ MPUMEHATH ero JJist
rmpeobpa3oBaHus ApoOeii. BBINMO/HATH JeMCTBHUA C
anredpanueckuMu Apobsimu. IIprMeHsTs TIpeoOpa3oBaHUs
BBID&)KEHUH JJ/1s1 pellieHus 3a7jlau. BeIpaxkaThb
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anreOpanueckux Apooeit.
ITpeobpa3oBaHe BbIpa>KeHHH,
cofieprKalux ajarebpanvecKue
apobu

nepeMeHHbIe 13 GopMyn (pU3NUeCKHX, TeOMeTPUUeCKUX,
OIMTHCBHIBAIOIINX OBITOBBIE CUTYAI[UH)

YpaBHeHus1 u
HEepaBeHCTBa.
KBaaparHbie
ys)aBHe}mﬂ (15
q

KsazgpaTHOe ypaBHeHuUe.
HemnonHoe kBagpaTHOe
ypaBHeHHe. Popmysia KOpHeu
KBa/IpaTHOTO YpaBHEHUSI.
Teopema Bueta. Peinenue
ypaBHeHUH, CBOJSALLMXCS K
kBaZipaTHbIM. [TpocTerime
pOOHO-paroHaIbHbIE
ypaBHEHUSI.

Pernienne TeKCTOBBIX 3a7a4 C
[IOMOILIBIO KBaZIpaTHBIX
ypaBHeHUM

Pacnmo3HaBaTh KBa/jpaTHbIe YpaBHEHUSI.
3anucsiBaTh POPMYITIY KOpHel KBa[paTHOrO
ypaBHeHHs; pellaTh KBaJpaTHbIE YPaBHEHUS1
— IIOJIHbIEe 1 HeIlOJIHbIe.

IIpOBOOMTH IMIPOCTEHIITHE HCCIeTOBaHUS
KBa/IpaTHbIX YpaBHEHUH.

PemmraTh YpaBHEHMUSI, CBOJSAIIHUECS K
KBaJ[paTHBIM, C TIOMOILBIO MTpeobpa3oBaHUi U 3aMeHOU
repeMeHHOMU.

HaonmromaTh ¥ aHAJIMU3UPOBATH CBSI3b MEX/Y
KOPHSIMU U KO3 HLeHTaMH KBaJpaTHOTO ypaBHEHUSI.
PopMyIMpPOBaATH TeopeMy Buera, a Takxke
oOpaTHYyIO Teopemy, IPUMEHSITb 3TH TeOopeMbl [IJist
pellieHus 3a/iau.

PenraTts TEKCTOBBIE 3aJa4M anreOpanyeckuM
criocoboM: IepexoIuTh OT CJIOBeCHON (hOPMYTUPOBKH
YCJIOBHS 33/]auU K anrebpanyeckour Moe/lu My TéM
COCTaBJ/IEHHWA YpaBHEHUMS; pelllaTb COCTaB/IEHHOe
ypaBHeHWe; UHTepIripeTUpoBaTh pe3yabTar.
3HAKOMHUTBHCsI C MCTOPHEH pa3BUTHS alre6phbl

YpaBHeHHus
U HepaBeHCTBa.
CucreMbl

szgm%ennﬁ
q

JInHeliHOe ypaBHeHMe C JBYMs
riepeMeHHbIMU, ero rpaduk,
IIpUMepBk! pellleHrs] ypaBHeHUN B
LesIbIX Yucsiax.

Penienuve cucrem aByx
JIMHENHBIX YPaBHEHUM C ABYMs
rlepeMeHHbIMHU. [IprMepsbI
pellieHHsi CUCTeM HeJTMHeWHbIX
yPaBHEHHWM C AByMs
rlepeMeHHbIMHU.

Pacnmo3HaBaTh /iMHelHbIe YPaBHEHUS C IBYMsI

repeMeHHbIMHU. . .
CTpouTsh rpaduku JUHEHHBIX YPAaBHEHUH, B TOM
yucie

HCHOJIb3ysl TU(PPOBbIE PeCypCHhl.

Pa31M4aThk napasiesbHble U IIepeceKaroliecs
npsiMble 110 UX YpPaBHEHUSIM.

PemraTs cucremMbl ABYyX JIMHEMHBIX yPaBHEHUH C
ABYMsI TIepeMeHHbIMU [TOACTaHOBKOMW U CJIOKEHHEM.
PerraTs npocreiillivie CUCTEMBI, B KOTOPBIX OZTHO U3
YPaBHEHUU He BJISIeTCS JIMHEWHBIM.
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I'paduueckasi uHTepripeTalus
ypaBHeHUs C JAByMs
rnepeMeHHbIMH U CUCTEM
ypaBHEeHUU C IByMs
repeMeHHbIMMU.

PellleHre TeKCTOBBIX 3aj1au C
TMTOMOIIbI0 CUCTEM YpaBHEHUMN

IIpuBOoOUTH rpadUIECKYI0 HHTEPIpPeTAaIlHIo
pelleHrsa YypaBHeHHA C ABYyMsd ITepeMeHHbIMUY U CUCTeM

aBHEHHUH C [ABYMsl TlepeMeHHbIMH.
eniaTh TEKCTOBbIE 3aJda4YHM a/rebpandyeckum
criocobom

YpaBHenusi nu

YucoBble HepaBeHCTBaA U HUX

@®OopMYyJIHPOBATh CBOMCTBA UNC/IOBBIX

HepaBeHCTBa. CBOICTBa. HepaBeHCTB, WITFOCTPHUPOBATh X HA KOOPAUHATHOM
HepaBeHcTBa HepaBeHCTBO C O[HOI npsiMol, MOKa3bIBATh a/rebpanuecku.
12 q) rnepeMeHHOM. JIMHelHbIe IIpHMEeHSsITH CBOMCTBA HEPABEeHCTB B XO/Ie PeLIeHHUs
HepaBeHCTBa C OJHOMI 3ajjau.
rlepeMeHHOM U UX pellleHue. PemiaTs ivHeliHbIe HepaBeHCTBA C O/IHOU
CucteMbl IMHEMHBIX HEPABEHCTB | mepeMeHHOi, n300pa)kaTh pellleHrne HepaBeHCTBa Ha
C OZTHOM TIepeMeHHOM U UxX YHCJTIOBOU MPSIMOM.
pelieHue. PeniarTrsb cucTeMbl IMHEHHBIX HepaBeHCTB,
N306parkeHue pelieHus n3obpaykaTh pellleHHe CUCTeMbl HepaBeHCTB Ha
JIMHEeMHOI'O HEPAaBeHCTBA U UX YHC/JI0OBOU NPSAMOU
CHCTeM Ha UMCJIOBOM TIPSIMOU
DOyHKIIUMA. IToustue ¢yukuuu. O6nacts ACImoiab30BaThb (byHKIIMOHA/TBHYO
OcHOBHBIE oripefieieHMs1 W MHOXXeCTBO| TEPMHHOJIOTHI0O ¥ CHMBOJIHKY.
noHATHUA (5 9) 3HaueHWil ¢yHKUMU. Crocobs] BBIYHCIAATSL 3HAYEHHsI GyHKIOMHA, 3a[aHHBIX
3agaHus  (yHkuuii.  I'paduk] dopmynamu  (mpu HeOOXOAMMOCTH  MCIO/Ib30BaTh

dyskumu. CpoiicTBa (yHKLHU,
UX OoToOpa>keHHe Ha rpaduke

Ka/IbKyJ/IATOP); COCTAB/IATH TAaOIHIbI 3HAYEHHH
¢oyukupn. CTPOMTHL NO TOYKaM rpadHKHu
pyHKUMH.

OnuchIBaAaTh CBOMCTBA (yHKIMM Ha OCHOBe eé
rpauueckoro rpe/cTaB/IeHUsI.

HUcoonb30BarTrhb (byHKIIMOHA/TBHYO
TEPMHHOJIOTUI0 ¥ CHMBOJIHKY.
HccinengoBarb npuMepbl TrpaguKOB, OTPAXKAIOIUX
peasibHbIe TpoliecCbl U siBjieHusa. IIpUBOOUTH
IIpuMepbl 0OpOLecCOB U SBJEHWU C 3aJ[aHHBIMU
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CBOMCTBaMHU.

Hcnonb30BarThb KOMIIbIOTEPHbIE
nmporpaMmMsl s MNOCTpoeHHUsI rpadUKoB PyHKIUMI
U N3YUYEeHHs1 UX CBOUCTB

DOyHKIIUMA. Yrenue u nmocrpoenue rpapukos | HaxoguTsh ¢ HOMOIIBIO rpadHuKa GyHKIHU
Yucnossie (pyukumii. IIpumepsl rpadUKOB | 3HaueHWe OJHOUW W3 pacCMaTpPUBAEMBIX BEJIMUUH TI0
PyHKIUMN GYyHKLIMN, OTpaKarolux 3HAQUEHUIO0 JpPYyTrou.
(9 g9) peasibHbIe TPOLEeCChI. B HeC/I0KHBIX Clyuasx BbIpazkaTh (popMyIOH
DyHKIUU, OTHCHIBaIOII[Ue 3aBHCHUMOCTB MeX/y BeJTMUYrMHaMU.
IPSIMYIO ¥ 0OpaTHYyTO OnucsIBaTh XapakTep U3MEHEeHUs OHOM
MIpOMNOpLMOHATbHbIe BE/TMYMHBI B 3aBUCUMOCTHU OT U3MEHEHUs JPYTou.
3aBUCHUMOCTH, UX I'PapUKH.
I'uniep6ouia.
I'paduk dyukipu y = Xx°. | Pacmo3HaBaTh BUbl U3yyaeMbiXx  (YHKIIHIA.
OyHKIMU Yy = X, Yy = X7, IToxa3bIBaTh CXEeMaATHYECKH T[0/I0KeHHe Ha
Vv =Vx, y = | X [; | KOOpAMHATHOW M/JIOCKOCTU rpadukoB (YHKLUN BUa:
rpaduueckoe pemenue | Y = X, Yy = X,
yPaBHEHUI U CUCTEM ypaBHEHUH Vv =X,y =[x
HUcnonb30BaTh QyHKIIMOHAIbHO-TPadmuecKkue
IpegCcTaBJIEHMSsI /IS PellleHus U UCCieJOBaHUsT
YPaBHEHUH U CUCTEM ypaBHEHUU.
IIpuMenaTrs HUPPOBBIE PECYPCHI s
oCcTpoeHus rpadukoB QyHKLHMN
IloBTOpPEHUE TToBTOpEHHE OCHOBHBIX TOHsATHII | BHIOMpATHh, IIPUMEHSATH, OLleHUBaTh
" M METOJOB KypcoB 7 u 8 | CHOCOOBI CpaBHeHUs yucer, BBIUMC/IEHUH,
00001IIEeHNEe KJIacCOB, 00006I11IeHre 3HaHUM rpeobpa3oBaHUil BEIPA)KEHUM, PellleHUsI YPaBHeHUH.
(6 9) OcCcymieCcTBIAATh CAMOKOHTPOJIb BbINOJHAEMbIX

JleICTBUM M CaMOIIPOBEPKY pe3yJsbTaTa BbIYHC/IEHUH,
npeoOpa3oBaHMM, TTIOCTPOEHUM.

Pemiath 3aJayd H3 peajJlbHOM KH3HH,
HpHMeHHTB MaTeMaThudeCKHe 3HaHWd [OJIsd PpeLlleHurd
3a4a4 U3 ApyTrux ripeMmeToB.

Pemniars TEeKCTOBBIE€ 3aJdaydyM,

CPpAaBHMBATD,
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| BLIOMpPATh CHOCOOLI pelleHNs 3aaul
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9 knacc (He meHee 102 u)

Ha3BaHue pa3mesa
(TeMbI)
Kypca (4HC/I0 4acoB)

OcHOBHOE cogepKaHHue

OcHOBHBIE BHUIOBI [TeSATEIBHOCTH oﬁyqammnxcsl

Yuciaa u
BBIYHUCJICHUS.
DeHuCcTBUTEILHLI
e Yucia

(9 9)

PanimoHanbHbIE YKCIa,
vppaLvoHa/ibHbIe 4UC/Ia,
KOHeUHble U OeCKOHeuHbIe
JecsaTUUYHbIe IpoOu. MHO>XKeCcTBO
AeUCTBUTE/IbHBIX UHCeJT;
JerCcTBUTEe/IbHbIe UuKMc/ia Kak
OeckoHeuHbIe IeCATUYHbIE
Apobu. B3auMHO OJHO3HauHOe

COOTBETCTBHE MeX1y MHO>XeCTBOM

[elCTBUTEebHBIX Urcel U
MHO>KeCTBOM TOUEeK
KOOPJAMHaTHOU IPSIMOM.
CpaBHeHUe 1eiCTBUTETbHbBIX
yurces, apupmMeTruyeckKue
JeuCTBUsI C JeMCTBUTE/TbHbIMU
yrC/IaMU.

I[MTpubmkéHHOE 3HaYeHUe
BeJITMYUHBI, TOUHOCTh
IpUOTV>KEeHUSI.

Okpyryenue uucen. [Ipukugka u
OlLleHKa pe3yJ/bTaToB
BbIUUC/IEHUU

Pa3BuBaTh IIpeacTaB/JIEHUsI 0 Uuciaax: OT
MHO>KeCTBa HaTypaJ/ibHbIX 4YHWCesl [0 MHO>XeCTBa
NeHUCTBUTETbHBIX UHCEeJI.

O3HAKOMHMTBCSI C BO3MOKHOCTBIO TpeCTaB/IeHUSsT
NeHMCTBUTE/IbHOTO UHMCJ/Ia KaK 0eCKOHeUYHOM /1eCATUUYHOM
aApobu, IPUMEHSITh /leCATUUHbIe TTPUOIDKeHUS
paliMoHaIbHBIX U UPpPaLMOHAIbHbBIX YMCel.
HN300pazxkKarTh [eicTBUTe/ILHbIE YKC/Ia TOUKaAMHA
KOOpAWHATHOUW MPSIMOM.

3anuchbIiBaTh, CPABHUBATh MU YIOPSAOO04YMBaTh
JlelicTBUTEe/TbHbIe YHCJIa.

BBIDOIIHATSH, coueTasi yCTHbIe U MUCbMEHHbIe
rpuéMsl, apupMeTHIEeCKHEe TeHCTBHS C
paliMOHa/IbHBIMM UUC/IaMH; HAXOOHUTE 3HaueHUs
cTerieHel C 1e/IbIMM TIOKa3aTeIsIMU U KOPHeli;
BBIYHUCJ/IATH 3HaueHHs UMC/IOBBIX BbIpa>kKeHHU.
Ilony4yuTh NIpeacTraB/IEeHUEe O 3HAUUMOCTH
eliCTBUTE/IbHBIX UHUCe/T B IPAaKTUUYEeCKOM JlesiTeTbHOCTH
yesjioBeKa.

AHaIU3UPOBATh M JejIaTh BBIBOObLI 0 TOUHOCTH
NPUOM>KEeHUS [IeMCTBUTETBHOTO UHCJ/Ia TIDU pelleHun
3ajau4.

OKpPYyIasiTh [eiCTBUTe/bHbIE UlC/la, BHIMOJIHATH
IMIPUKHUOKY pe3y/bTaTa BbIUMC/IeHUN, OLLeHKY
3HaueHUM UMCJIOBBIX BbIPpa>kKeHHU.

3HAKOMHTHCSI C MCTOPHEH pa3BUTUS MaTeMaTUKU
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YpaBHeHus1 u
HepaBeHCTBa.
YpaBHeHusi c
OTHOH
nepemenuou (14
)

JluHeliHoe ypaBHeHUe. PellieHue
ypaBHEHUM, CBOASIIUXCS K
JIUHEUHBIM.

KBazgpaTtHoe ypaBHeHuUe.
PelieHvie ypaBHeHUH,
CBOJSIIUXCA K KBaJ[paTHBIM.
BukBagpaTHble ypaBHEeHUS.
IMpumepsl peliieHUsI ypaBHeHUM
TpeTbel U 4YeTBEPTOM CTerleHeM
pas3/io’KeHHeM Ha MHO>KUTEJTH.
Peltnrenue 1poOHO-paliMoHaIbHBIX
ypaBHEHUM.

PellleHre TeKCTOBBIX 3a/1a4
anrebpanyeckKvM MeTO/IOM

OcBauBarh, 3allIOMHHATh H OTPHMEHSATH
rpa¢puuecKue MeTOObI MpU pPellleHUd ypaBHeHUH,
HEPaBeHCTB U UX CUCTEM.

Pacmo3HaBaTh lie/bie U ApoOHbIe YpaBHeHMs.
PeimiaTh JTHHEeHHbIEe M KBaJpaTHbIE
YPaBHEHHSI, ypaBHEHUSsI, CBOSIIHMECS K HUM,
rpocTeiiinre Apo6GHO-pajoHa bHbIe YPpaBHEeHUsI.
IIpenjiaraTh BO3MOXXHbIE CITOCOObI peIIeHUsT
TEKCTOBBIX 3a/la4, 00OCY2KIaTh UX M peliarhb
TEeKCTOBbIE 3a/laul Pa3sHLIMHM CIIOCOOaMU.
3HAKOMHUTBCSI C HCTOPHEM pa3BUTHS MaTeMaTHKH

YpaBHeHus1 u
HepaBeHCTBa.
CucreMmsnl
ypaBHEHHH
(14 9)

JlvuHeliHOe ypaBHeHHe C JBYMs
epeMeHHbIMH M ero rpaguxk.
Cucrema [BYyX JIMHEWHBIX
YPaBHEHUU C NBYMs
rilepeMeHHBbIMU U e€ pellleHue.
PenieHuve cucrem AByX
ypaBHeHUM, 0JHO U3 KOTOPBIX
JIMHEeNHOoe, a Ipyroe — BTOPOU
CTereH!.

I'padmuueckass uHTepripeTaLys
CUCTeMbl ypaBHEHUU C [ByMs
repeMeHHbIMH.

PerteHurie TeKCTOBBIX 3a7a4
anrebpanyeckuM Criocobom

OcBauBaTh U NPUMEHSATH PUEMBI PelleHus
CHUCTeMBbI IBYX JIMHEWHBIX ypaBHEHHUM C JBYMsI
repeMeHHbIMU U CUCTEMBI [IBYX YPaBHEHHM, B KOTOPBIX
O/IHO ypaBHeHMe He SIBJISIeTCS JIMHEeUHbIM.
Hcnonb30BaTh dyHKIMOHaATbHO-Tpaduueckue
rpe/icTaB/eHys /151 PEeIIIeHUsI H UCCJIeJOBaHUu A
ypaBHEHUM U CUCTEM.

AHanmu3upoBaTh TEKCTHI 3aa4, pelmarb ux
anrebpanueckuM criocoboMm: HEePexXOoaUuTh OT C/I0BeCHOM
(hopMy/TMPOBKM yCJIOBHSI 3a/lauU K aJaredOpanuecKoi
MO/ie/Ih MyTEM COCTaBJ/IeHUsI CUCTEeMbl YPaBHEHU;
pPelIaTs coCTaB/eHHYI0 CUCTeMYy YPaBHEHU;
HHTEePIpeTHPOBaTh pe3y/bLTar.

3HAKOMHTBCSI C HCTOPHEM pa3BUTHSI MaTeMaTHKH

YpaBHeHuss u
HepaBeHCTBa.
HepaBencrTBa (16
)

UnicsoBble HepaBeHCTBA U UX
CBOMCTBA.

JInHeliHbIe HEpaBeHCTBA C OHOU
rlepeMeHHOU U UX pelleHHre.
Cucrembl IMHENMHBIX HEPABEHCTB

Yurarh, 3aIMChIBaTh, IOHUMATh,
HHTEePIPEeTUPOBATh HepaBeHCTBA; UCIO/Ib30BaTh
CUMBOJIMKY U TepMUHO/IOTHIO. BBINIOJIHATH
rpeobpa3oBaHUsl HEPAaBEHCTB, HCIIOJIb30BaTh /IS
rpeoOpa30oBaHMsi CBOMCTBA UMC/IOBbIX HEPABEHCTB.
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C OZJHOU TlepeMeHHOU U UX
pellieHue.

KBazpaTHble HepaBeHCTBa U UX
peliieHue.

I'pamrueckas uHTepripeTaLys
HEpPaBEeHCTB U CHCTeM
HepaBeHCTB C JIByMsl
riepeMeHHbIMU

Pacono3HaBaTh /UMHelHbIe U KBaJpaTHbIe
HepaBeHcTBa. PelraThb /vHeliHble HepaBeHCTBa,
CHCTEeMbI JIMHeWHBIX HEPABeHCTB, CUCTEeMbl HEPaBEHCTB,
BKJTFOUAKOIIMX KBa/IpaTHOe HEPAaBEHCTBO, U pelliaTh UX;
00Cy2KIOaTh Mo/lydeHHbIe pelleHuUs.
HN300pazxkKaTh pellleHle HePaBeHCTBA U CUCTEMbI
HepaBeHCTB Ha UMCJ/IOBOU MpsiMol, 3alIHChIBATh
pellieHue C TMOMOILbI0 CUMBOJIOB.

PeniaTshb KBaj/ipaTHble HEPABEHCTBA, UCIIO/Ib3YsI
rpaduryeckue rpencTaBaeHUs.

OcBauBaTh U IPHUMEHSITh HepaBeHCTBA IIpU
pellieHnM pa3/IMYHbIX 337a4, B TOM UMCJie TTPaKTHUKO-
OpPUEeHTUPOBAHHBIX

DOYyHKIUHU
(16 g)

KBagpaTtuuHas GyHKIUsI, eé
rpacduk u cBoiictBa. Ilapaboa,
KOOpJAUHATHI BEPILIUHBI
napaboJibl, OCb CUMMETPUU
rmapabosibl. CTerieHHbIe
(pyHKLMM C HaTypa/lTbHBIMU
rokKasaresjassMu 2 U 3, Ux
rpauKu U CBONCTBA.

I'paduku byHkuii: Yy = KX,

y = kx + b, y=§, y =

ax?,

y=ax’,y =Vx,y=1xI

Pacnno3HaBarth BU/IbI HM3ydaeMbIX (pyHKIHI;
NWIIIIOCTPHPOBATH cxXxeMaTH49€eCKH,
OOBSICHSITH  pacrojio)keHue  Ha  KOOPUHATHOM

IUIOCKOCTH TpadukoB GyHKIUA Buga: y = KX, y =
k

kx+b,y=;,y:ax2,y:ax3,

Yy =VX, Yy =X [ B 3aBUCHUMOCTH OT 3HAUEHU

K03 dHUIMeHTOB; ONuCchbiBaTh UX CBOMCTBA.

Pacnmo3HaBaTh  KB3JIpaTUYHYH  (QYHKLHIO IO
dopmysie. IIpUBOOUTEHL IPHMEPbI KBaJpaTAUYHBIX
3aBMCUMOCTEeN 13 peaslbHOM >KHU3HU, (PU3MKH, TeOMETPUU.

BeIABIATBL u 0000mjaTh 0cobeHHOCTH rpaduKka
KBaJipaTUUHOM pyHKIuu y = ax’ + bx + c.
Crpours Hu H300paxkaTrb CXeMaTHYECKH
rpadyKy KBaZpaTUUHBIX (PYHKLMU, 3aj@aHHBIX (DOPMYJIaMU
BUZA@y = ax’,y = ax* + q,y = a(x + p),y = ax’
+ bx + c.

AHaTU3UPOBATHh U MPHUMEHSITH CBOHCTBA
M3yuyeHHbIX (PYHKLIMMI J/151 X [TOCTPOEHUs], B TOM UHCJIe C
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TOMOILbI0 LIU(POBBIX PeCYypCOB

IIpeacraBienue IIpencraBieHuve JaHHBIX B OcBauBaTh Croco0bI MMpe/ICTaB/IeHUsI CTAaTUCTUUeCKUX
AdHHbIX Tabnmuiax. [pakTuueckue JAHHBIX M YHMCJ/IOBBIX MAaCCHUBOB C ITOMOII[bIO TaOIULL U
1) BBIUMC/IEHUS 110 TaOJTUUHBIM AviarpaMM C HWCI0J/Jb30BaHHEM aKTya/IbHbIX U Ba>KHBIX
JOaHHbIM. V3B/ieyeHue U [aHHBIX (geMorpaduyeckure JaHHbIe, TIPOU3BOCTBO
WHTepIipeTaus TaOJTUUHbIX IPOMBIIIJIEHHOUW U CeJIbCKOX03IUCTBEHHOMW MPOAYKLUY,
AaHHbIX. I[TpakTuueckass pabora | oOlLIecTBeHHbIE U TIPUPOAHbBIE SIBJIEHUS).
«Tabauiibi». HN3yuaTs MeToAbI PabOThI C TAOTUUHBIMU U
I'padurueckoe nipescraBieHHe rpaduyecKkuMU rpe/icTaB/IeHUsIMU JaHHBIX C TIOMOILBIO
JaHHbIX B BU/Jle KDYTOBBIX, qU(POBBIX PEeCypPCOB B X0/ie ITpaKTUUYeCcKux pabor
CTOJIOMKOBBIX (CTO/IO0UYATHIX)
auarpaMM. UTeHue U MOCTPOeHue
pguarpamm. IIpumepsl
aeMorpaduruyecKux AuarpaMmm.
IMTpakTHueckasi pabora
«/InarpaMmmsbIi»
OnucarenbHasi YucnoBbie Habopel. CpesHee OcBauBaTh NOHATHUSA: UMC/IOBON HAabop, Mepa
CTaTHCTHKA (5 1) apudmeTuueckoe. LIeHTpa/IbHOU TeHAeHLUU (Mepa LjeHTpa), B TOM 4YucCie

MemaHa 4yMc/IOBOro Habopa.

Y CTOMUUBOCTh MeJIhaHbI.
ITpakTueckass pabora «CpeaHue
S3HAUeHUA».

Haubosbiliee 1 HauMeHbIlIee
3HaueHUsI YMCJIOBOTO Habopa.
Pa3zmax

cpefiHee apudMeTUUeCKOe, Me/aHa.

OnuchIBaTh CTaTUCTUYECKHE JaHHbIe C TIOMOIIbIO
cpeZiHero apu@MeTUUecKoro U MeuaHsl. Peliatb
3aZlauM.

HN3yuaTh cBOMCTBA CpeJHHX, B TOM UHCJ/IE C TIOMOIIbIO
U(POBBIX PeCypCOB, B X0O/le ITPaKTUUeCKUux padoT.

OcBaHuBaTh IMMOHATHS: HauOoOJIbIIIee U HAVMeHbIIIee
3HAaueHHsI YMC/I0BOIO MacCHBA, pa3Max.

Pemiars 3aga4yM Ha BbIOOp criocoba ornvcaHus
JIAaHHBIX B COOTBETCTBUU C MPUPOJOU TaHHBIX U [[e/ISIMH
MUCCJIeJOBaHUs
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BeposiTHOCTB M
4acToTa C/Iy4arHoro
CoOBITHA

CryyaliHbIU OTBIT U C/IyyariHoe
coOrITHe. BeposiTHOCTb 1
yacToTa coobiTUsA. Posib

OcBauBaTh NOHATHUA: C/IyYalHbIN ONBIT U CIy4daliHOe
cobbITHe, MaJIOBEPOSITHOE U TIPAKTUUYECKH JOCTOBEPHOe
cobniTHe.

(2 9) Ma/IOBEPOSTHBIX U MpakTHuecku | M3ydaTrb 3HAUMMOCTb Ma/IOBEPOSITHBIX COOBITUH B
AOCTOBEPHBIX COOBITUI B npupoze 1 o0IecTBe Ha Ba)KHBIX MpUMepax (aBapuH,
npUpo/e U B obIirjecTBe. MoHeTa | HeCuyaCTHbIe C/Iy4daH, 3aljuTa IepCoHaaIbHOU
U UrpasjibHasi KOCTb B TEOpUH uHopMalLy, rnepesayda JaHHbIX).

BEPOSITHOCTE1. N3yuaTh poJib K/IaCCUUECKUX BEPOSITHOCTHBIX MoJesen

ITpakTHueckas pabora (MoOHeTa, urpasibHasli KOCTb) B TEOPUH BEPOSITHOCTEN.

«YacTroTa BbIlaZleHus1 opJa» Hab/mroAaTh ¥ M3yyaTh 4acTOTYy COOBITHI B TIPOCTHIX
SKCIIepUMeHTax, B TOM UHcCJie C IOMOLIbIO LIM(PPOBBIX
pecypcoB, B X0/le IMPaKTUUeCcKOi paboThbl

MHo>xecTBa MHo>XeCcTBO, MOAMHO>XXeCTBO. OcBauBaTh NOHATHUA: MHOXXECTBO, 3/IeMEeHT MHOXXeCTBa,

3 u) Ornepayyu HaJ, MHO>KeCTBaMU: TMOAMHO>KeCTBO.
oO0belHeHMe, TiepecedyeHUe, BeInoHATE onepanyMM HaJZl MHOXXeCTBaMU:

JOTOJIHeHNe. 00BeIHEeHNe, TTlepeceueHne, JOTI0THEHHe.

CBoOMCTBa onepanuu Haj, HNcnonbp3oBaTh CBOWCTBA: MepeMeCcTUTe/bHOe,
MHO>KeCTBaMHU: coueTaTes/IbHOE, pacrnpeenuTe/lbHOe, BKIIOUEeHUS.
rlepeMecTHUTe/BHOE, HNcnonb3oBaThk rpaduyeckoe rpejcTaB/ieHHe MHOXKECTB
coyeTaTe/bHOeE, IIPU ONHWCAHWHN peasbHbIX IPOLIeCCOB U SIBJIEHUU, TPU
pacripefie/iuTe/IbHOE, BK/IFOUEHHsI. | PellleHHU 3ajlad U3 APYTrux yuyeOHbIX [IpeMeTOB U
I'pauueckoe npescraBieHue KypCOB

MHO>KeCTB

IloBTOpEHHE, Yucjia u BbluuciaeHusi | OnepupoBarb MOHATHSIMH: MHO>KeCTBO,

000011IeHUE, (3anuch, cpaBHeHHe, [ENCTBUS C | TOAMHOKECTBO, onepaumu Haz, MHO>KeCTBaMH;

cucTeMaTH3aIl AeHCTBUTeIbHbIMN ynciaMy, | HCIIOJIB30BaTh rpaguueckoe rpejcTaB/ieHue

sl 3SHAHUH' yuc/oBasi TIpsiMasi; IIPOLIeHTBI, | MHOXeCTB [yl OIlMCaHWsl peaslbHbIX [IPOLIeCCOB U

(18 1) OTHOLLIEeHUS, MIPOIIOPLIMK; | SIBJIEHWM, TPU peIleHuu 3ajau U3 APYTrux yueOHbIX
OKpYyTJieHue, npuoIv>KeHue, | IpeaMeTOB.

! 3meck nipe/icTaB/IeHBI 3/1IeMEHTBI COJlepyKaHus Kypca, M3yJaplliecs B 5—=8 Kjaccax U Tpebyrolue oBTOpeHus, 0606IeHrs M cucTeMaTu3anyu. O6palaThcs
K 3TOMYy MaTepHa/ly MOKHO B BH/e aklieHTa Ha 3aBepllarollieM 3Tarle u3ydeHUs Kypca 9 Kjacca WM pacrpe/esisiTb [10 COOTBeTCTBYIOIUM TeMaTU4YeCKUM pasfesam,
U3yuyaeMbIM B TeuyeHHe y4yeOHOro roga.
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OlL|eHKa; pellleHHue TeKCTOBBIX
3aza4 apudMeTHUYeCKUM
crrocobom)

AKTyaIu3upoBaTh TEePMHHOJIOT HIO U
OCHOBHBbBIE OeMCTBHSI, CBsi3aHHBIE C
YHUCJIAMHM: HATypa/JbHOE 4YHC/I0, NPOCTOe MU COCTaBHOeE
uucaa, [JeJUMOCTb HaTypajibHbIX  4YHCes, [pHU3HaKU
JleJTMMOCTH, 1iesioe YHUC/I0, MOAYJ/Ib UUcC/a, OObIKHOBEeHHasi 1
JecsiTUYHast apobwu, CTaHlapTHbIN BU/[, uucsa,
apudMeTUUeCKH KBa/IpaTHBIN KOPEHb.

BbBIOIHATH OeMCTBHsI, CpaBHHBaTh u
YI[OpﬂJIO‘-IHB&TB yucija, MnpeacraB/IdATb UYHKC/Ia Ha
KOOP/AMHATHOW MPSIMOM, OKPYTIJ/IATh UKnc/ia; BBIMIOJIHATH
NIPUKHOKY U OIIEeHKY pe3yjbTaTa BbIUYHWCIEHUM.
Pemmrars TEKCTOBBbIE 3adadM apudmMeTHUecKum
criocobom. Pemmrars MNpakKTH4YeCKHe 3aJgaydu,
cofeprkallye TIIpOLIeHTHI, [OOJIY, YacTu, BbIparkarolue
3dBUCHMMOCTH. CKOPOCTbH — BpeMsd — PpaCCTOssHHUE,
neHa — KO/JIM4YeCTBO — CTOMMOCTE, 00BEM pa6OTLI —
BpeMsd — TIPpOU3BOAUTE/IBHOCTb TPYy/Jd.

Pa3ouparsb peasibHbIe >KU3HEHHbIe CUTyaLuH,
dbopMmyIHpoOBaTh UX Ha s3bIKE MaTeMaTHKH,
HaXO0OIdHUMTb pelleHuve, I[IpUMeHId MaTeMaTUUYeCcKHil
arrapaTt, MHTepIIpeTupoBaTh pe3y/bTaT

AnreopanuyecKue
BbIpa’keHUus1

(ripeob6pa3oBaHue
anreOpanyecKnx BBIpa)KeHUH,
JOIyCTHUMbIe 3HaueHUs )

OnepupoBaTh NOHSATUSIMM: CTEleHb C LIe/IbIM
rokasaTesiemM, apudmMeTHUeCKUN KBaJpaTHbIM KOPEeHb,
MHOTOUJIeH, anredbpandeckasi ApoOb, TOXK/IECTBO.
BBITIOJTHSAITH OCHOBHBIE HE€HCTBHSI: BHINOIHATL
pacuétsl o opmysiam, MpeoOpa3oBLIBATH 1ieible,
IPOOHO-palOHaTbHBIE BBIPDA>KEHHsI U BBIPA)KEeHUST C
KOPHSIMH, pea/ln30BbIBaTh pa3/ioykeHHe MHOTro4/IeHa Ha
MHO>KHTE/H, B TOM YHCJIe C UCI0JIb30BaHueM (popmMyJ1
pPa3HOCTH KBaJpaTOB U KBaJjpaTa CyMMbI U Pa3HOCTH;
HaXO/WUTh OMNYCTHMbIe 3HaUeHUs TepeMeHHbIX [AJIs1
pOOHO-paIMOHATbHBIX BbIPa)KeHHM, KOPHe.
MopgeupoBaThb C NoMollbio Gopmys peanbHbIe
MpoLiec- Cbl U SIBJIEHUS
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PDPYyHKIIMUM (IOCTPOEHUE, CBOU-
CTBa W3y4eHHBIX (YHKIIWM; Tpa-
(¢uueckoe pelieHve ypaBHEHUU
U UX CUCTEM)

OnepupoBaTh IIOHSAATHUSIMHM: GyHKLMs, rpapuk
pyHK- L[UHU, HYJTU byHKLIUY, MIPOMEXKYTKU
3HaKOTIOCTOSIHCTBA, MIPOMEXKYTKHU BO3pacTaHus,
yObIBaHUs, HauOoJsibillee YW HaUMeHblllee 3HaUeHUs
pyHKIIMN.

AHanmu3upoOBaTh, CpPaBHHBATh, OOCyXIaTh
cBoiicTBa QyHKLIMH, CTPOHUTHB HX rpauku.
OnepupoBarthb IMOHATHUSIMH: rnpsimast
MPOMNOPLIMOHATILHOCTb, OOpaTHasi TIPOMNOPIMOHATBHOCTD,
JUHeMHast QyHKIUsSA, KBaJZpaTuuHas (GyHKIMs, 11apaboiia,
ruriepboiia.

Hcnonb30BaTrh rpadHMKH j1a omnpejeneHus
CBOMCTB, TMpPOIIECCOB U 3aBUCHUMOCTeH, /s PpelleHus
337lay U3 [PYrux yueOHBbIX TIpeAMeTOB U peasilbHOU
JKU3HU; MOOEeJIHpoOBaTh C TMOMOIbI0 rpaduKoB
peasibHbIe MPOLIeCChI U SIBJIEHUSI.

Bbipakatrh ¢oOpMy/IaMH 3aBUCHUMOCTA  MEXIY
BeJINYW- HAMU
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TEMATUYECKOE IUVIAHMPOBAHUE YUYEBHOI'O KYPCA (II0 I'OJAM OBYYEHNS)

8 KJIACC (nHe meHee 99 u)

¢dopmyJioii N-ro useHa.
ApudmeTuueckas u
reoMeTpuueckasi IporpeccHuu.
dopmyJibl N-ro ujieHa
apudmMeTHUeCcKol U
reoMeTpUUeCcKOU Mporpeccui,
CYMMBI T1€PBbIX 1N UJIEHOB.
N306paykeHue 4jeHOB
apudmMeTHUUeCcKOu 1
reoMeTpUUYeCKOU Mporpeccum
TOUKaMH Ha KOOpZMHATHOMU
IIJIOCKOCTH.

JIuHeWHbIN U
SKCITOHEeHI[Ua/IbHbIN POCT.

Ha3BaHue
pa3mena OcHOBHOE coJepzKaHHe OCHOBHBIE BHOBI OesiTeJILHOCTH
(TeMbI) (IHCIIO0 00y4Yaromuxcsi
JaCOB)
YucioBbie IMoHsATHE UKMC/IOBOM OcBaHBaTh U MIPUMEHSITh UH/IEKCHbIe
mocJjiegoBaTesib r10C/IeJ0BaTe/IbHOCTH. o603HaueHus, CTPOUTH pedeBbIe
O0C-TH 3a,an1/1e rmocsjie4oBaTe/1IbHOCTHU BBICKA3BbIBAHMHMS C UCIIOJ/Ib30BaHMEeM TepMI/IHOJIOFI/II/I,
(17 q9) peKyppeHTHoU (hopMyiou 1 CBSI3aHHOM C TIOHSITUEM T10C/IeJ0BAaTe/IbHOCTH.

AHanmu3upoBarThb Ghopmysy N-ro yjieHa
1oc/ie/l0BaTeIbHOCTH UJTH PEKYPPEHTHYIO opmy/ly H
BBIYHMCJ/ISITH UleHbl IOC/e0BaTe/IbHOCTEeM, 3aJaHHbIX
3TUMU (POpMyJiaMU.

YcTraHaBIUBaTh 3aKOHOMEPHOCTbD B [I0CTPOEHUU
roceJoBaTe/IbHOCTH, €CJIU BbIMTUCAHbI MTepBble HeCKOJIbKO
eé UJIeHOB.

Pacmmo3HaBaTh apudMeTHueCcKyr U
reoMeTpUUeCKYI0 MPOrpecCru TIPU pa3HbIX criocobax
3a/]aHUsl.

PewraTs 3a7auu C MCIiosb30BaHueM GopmyJ1 N-To
ysieHa apudMeTHUYeCKOM U reoMeTPpHUUYeCKOU Tporpeccui,
CYMMBbI TTePBbIX 1 UJI€HOB.

HN300paxKaTh uieHbl [10C/1e0BaTe/IbHOCTH TOUKaMHU
Ha KOOP/IMHATHOM TJIOCKOCTH.

PaccMaTpuBaTh HIpHUMeEpPhI IPOIECCOB U
SIBJICHHHM U3 pea/IbHOM JKU3HU, UTFOCTPUPYIOLIHE
U3MeHeHue B apI/I(:l)METI/I‘—IeCKOﬁ rnporpeccuvu, B
reoMeTpUUeCcKOii Mporpeccuu; n3obpaxaTh
COOTBETCTBYIOILIHE 3aBUCUMOCTH rpadruuecKku.
Peniars 3aJa4YM, CBsI3aHHbIEe C UHMC/IOBBIMU
MOC/Ie[OBaTeIbHOCTAMM, B TOM YMC/Ie 3a/laul U3
peaslbHOM >KU3HHU C HCIOJ/Ib30BaHHEeM ITU(POBBIX
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TeXHOJIOTUH (3/IEKTPOHHBIX Ta0/HI], TpadHUIeCcKoro
KaJ/IbKy/IITOpa U T.IL.).
3HAKOMHTBCsI C HCTOPHEM pa3BUTUSI MaTeMaTUKH

BeposiTHOCTH
C/Iy4alHOr o
co0brTHs (7 U)

OJjieMeHTapHbIE COOBITHSI.
CiyuaiiHbie COOBITHS.
BnaromnpusTcTByIOLIIE
3/71IeMeHTapHbIe COOBITHSI.
BeposiTHOCTH COOBITHI. OTIBITHI C
PaBHOBO3MO>KHBIMH
3/7IeMeHTapPHBIMHA COOBITHSIMU.
CryyaiiHbIi BbIOOD.
IMTpakTHueckast pabora «OTIBITHI C
PaBHOBO3MO>KHBIMH
3/IEMEHTAPHBIMU COOBITUSIMU»

OcBauBaThb NOHSATHS: dJIeMeHTapHOe cOObITHe, C/TyuyaiiHoe
COOBbITHE KaK COBOKYITHOCTE 0J/1arOTIpUSITCTBYFOIITAX
3/IeMeHTapHbIX COOBITUN, PABHOBO3MO>KHbIE
3/IeMeHTapHble COObITHUSI.

PemaTh 3aiauM Ha BbIYHC/IEHHE BEPOSITHOCTENH COOBITHIA
110 BEPOSITHOCTSIM 3J/IeMEeHTapHBIX COOBITUIN C/Tyd4aifHOTO
OIIbITA.

PemaTh 3ajauM Ha BbIUHC/IEHHE BEPOSTHOCTEN COOBITHI B
OTBITaX C PABHOBO3MO>KHBIMH 3/1eMEeHTapHBIMH
COOBITUSAMH, B TOM UYHCJIe C TIOMOI[bIO KOMITBIOTEpA.
ITpoBoAUTH M U3y4aTh ONBITHI C PABHOBO3MOKHBIMU
3/IeMeHTapHbIMU COOBITUAMM (C MCIIO/Ib30BaHUEM MOHeT,
UrpasbHbIX KOCTel, Apyrux mojiesei) B Xoje
MPaKTUYEeCKOUW paboThI

CnyuaiiHast CnyualiHasi BeJIMUMHAa U OcBouTH NOHATUSA: C/IyyaliHasi BeJIMUMHa, 3HaueHue
Be/IMYHHA pacripejie/ieHie BEPOATHOCTEM. c/TyualiHOM BeJTMUUHBI, pacripe/ie/ieHre BepOSITHOCTEe!.
(6 1) IMonsiTHe 0 3aKOHE GOMBIINX H3yuaThb U 00CYyKAaTh [IPUMEpPbI JUCKPETHBIX U
ances. [IpyMeHenne 3aKoHa HeIIpepbIBHBIX C/Ay4YalHbIX BeJIUUYUH (POCT, BeC 4eyo
GosbLIMX UKCe BeKa, YMCJIeHHOCThb HaceJ/leHUsl, JPyTrvue u3sMeHUUBbIe
Be/JIUUWHbBbI, pacCCMaTpUBaBIlIMecs: B Kypce CTaTUCTUKH),
MO/ie/IbHBIX C/TyUyalHbIX Be/IMUMH, CBA3aHHBIX CO
C/Ty4alHBIMU OTTbITaMu (OpocaHre MOHeTbhI, UTPaTbHOM
KOCTH, CO C/IydyaliHbIM BbIOOPOM U T. I1.).
3a/]a4y, CBsI3aHHBIX CO CTPAaxOBaHHEM U JIOTepesiMU.
OO0cyxaaThb posib 3aKOHa OOJBILIMX YKCes B IPUPO/ie U B
>KU3HU YyesioBeKa
ITloBTOpEHHE, Yucia u BbIuHCIeHHusi | OnepupoBarhb IMOHSATHSIMHA: MHO>KeCTBO,
00001IeHHE, (3aruch, cpaBHeHUe, OeNCTBUS C | MOJMHO’KeCTBO, ornepaLuu Haf, MHO>XeCTBaMU;
cHCTeMaTHu3alH [erCTBUTeTbHbIMU yrc/jaMy, | HCIIOJIB30BaTh rpaduyeckoe rpe/icTaB/ieHUe

s1 3HaHUN?

UMcCjioBasd TIIpsAMasd; TIIPOLIEHTHI,

MHOXeCTB [Jid OIIMCaHWA pea/IbHbIX TIpOoLecCoOB U

2 31ech Mpe/iCTaB/IeHbI 3JIEMEHTHI COIep>KaHUsI Kypca, U3yJaBIirecss B 5—9 Kaccax ¥ Tpebyrolljie ToBTOpeHusi, 06061eHNst ¥ cucTemaTu3anui. O6paijatbest
>
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(09 4g)

OTHOILIEHHUS, MpOTOPLIMK; | SIBJIEHWM, TIpU pelleHUuH 3ajau H3 [JPYTrUxX yueOHbIX
OKpYyTJleHHe, npubivykeHre, | MIpeAMeTOB.

OLIeHKAa; pellleHWe TeKCTOBbIX | AKTyaJIM3UpPOBaTh TEePMHHOJIOT HIO 5
3ajiay apudmMeTHyeCcKUM | OCHOBHBIE OEeHUCTBHSI, CBsi3aHHbIE C
criocobom) YUCJIAMM: HaTypajbHOE UMC/I0, MPOCTOe M COCTaBHOE

yucia, [AeIMMOCTh  HaTypa/llbHBIX  UHcCes, TPHU3HaKU
JIeJTUMOCTH, 11eJ10€ UKUC/I0, MOAY/Ib UHCJ/Ia, OOBIKHOBEHHAs U

JlecaTUYHast poowu, CTaHJapTHbIN BU/] unCiIa,
apudmMeTHUeCKUN KBaipaTHbIN KOPEHb.
BBIIIOIHATH OEeHUCTBHSI, CpaBHHBaATh H

yHOpsAO4YMBAThL uluC/la, OpeJCTaB/lsATh UMC/IAa Ha
KOOPAUHATHOM TIPSIMOM, OKPYIJ/ISITh UKMC/ia; BBINIOJIHATH
NPHKHUIKY U OLIEHKY pe3y/bTaTa BbIUWCTeHUN.
Pemrarh TEKCTOBBLIE 3ada4yM apupMeTHUeCKUM
criocobom. Pemrars mnpakKTHYeCKHEe 3adadH,
coZiep)Kalliie TIPOLIEHTBI, [IOJIU, YacTH, BbIpakaroljye
3aBUCHMOCTH: CKOPOCTbh — BpeMsi — pacCTOsiHUe,
lleHa — KOJIM4eCTBO — CTOUMOCTb, 00BbEM pabOThl —
BpeMsi — ITIPOU3BOJUTE/ILHOCTb TPYyJa.

Pa30ouparsp peasibHbIe JKU3HEeHHbIe CUTYyaLUH,
dbopMyIHpOBaTh WX Ha s3blKe MaTeMaTHKH,
HaXOOUTh pellleHUe, T[IpUMeHsis MaTeMaTH4yeCKUin
anrapat, HHTepapeTHupoBaTh pe3y/jbTaT

K 5TOMY MaTepuasly MOXKHO B BH/le aKlleHTa Ha 3aBepllarollieM 3Tarle usydeHusi Kypca 10 Ksacca uam pacrpezessiTb 10 COOTBETCTBYIOILIMM TeMaTUUeCKHUM pasjesaMm,
U3yuyaeMbIM B TeuyeHHe y4yeOHOro roga.
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B pa3gene TeMaTWMueckKOoro TIUIAHWPOBAHHWSI paboueil TporpaMMbl [JO/DKHA  OBITh
3arylaHUpOBaHa MaKCHUMajbHas BHU3ya/lu3alus MaTepuasa, [IO/DKHbI OBbITh  yUTeHbI
BO3MO>XHOCTH HCITO/Tb30BaHUSI 3JIEKTPOHHBIX (LUGPOBBIX) oOpa3oBaTebHBIX PECypCOB,
SIBIISIIOLIUXCA  yUeOHO-MEeTOIMUeCKHUMHM MaTepuajiaMu, peau3yIoIUMU  [TUJaKTHUeCKUe
Bo3MO)KHOCTH WKT, cojep)kaHWe KOTOPBbIX COOTBETCTBYeT 3aKOHO/ATE/NbCTBY 00
obpa3oBaHuH (BUeoOMaTepHasIbl, MyTbTUMeAHUMHBIE TIPOTPAMMBbI, 3/IEKTPOHHbIE YUeOHUKU U
3a/IaUHUKH, 371eKTPOHHBIE OMOMOTEKH, BUPTYa/ibHbIe JTabOpaTOpUM, UTPOBBIE TIPOTPAMMBbI,
KOJIJIEKLIMM 1IU(POBLIX 0Opa3oBaTebHBIX PeCypCOB).
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IMPUMEPHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «'EOMETPUS».

7-9 (10) KJIACCBI

OE/JIN U3YUYEHUSA YUYEBHOI'O KYPCA

«MaremaTUKy y>Ke 3aTeM YUYUTb HaJj0, YTO OHAa YM B IOPSJOK MPHUBOAUT», — MUCAI BEJUKUN
pycckuii yueHbiii Muxaun BacuibeBuu JIoMoHOCOB. I B 3TOM COCTOMT OJHa M3 ABYX liesiei
o0yueHUsi reOMeTPUM KaK COCTaBHOW YaCTH MaTeMaTHKH B ILIKOJie. DTOW Lie/IM COOTBETCTBYET
JloKa3aTesbHasi JIMHUS TperofiaBaHusi reomerpud. Crieflysi Tpe/CTaBlieHHOW paboueid
nporpaMMe, HauMHas C CeAbMOTO Kjgacca Ha ypOKaxX TeoMeTpud OOyuaroIuicsi YUUTCS
MPOBOJIUThL [lOKa3aTe/bHble PacCy>X[IeHHs, CTPOUThb JIOTMYeCKHe YMO3aK/IHUeHUs], JOKa3bIBaTh
VICTHHHBIE YTBEPXKJEHUS] U CTPOUTb KOHTPHPUMEpPHI K JIOKHbIM, MPOBOAUThL PaCCY>KIEHHUS «OT
NIPOTUBHOTO», OT/IMYAaTh CBOWCTBA OT TMPHU3HAKOB, (DOPMYJUPOBaTh OOpAaTHBbIE YTBEPXKIEHHUS.
YueHUK, OBMAJEBIINH MCKYCCTBOM pacCyXKJaTb, Oy/leT TPUMEHSITh €ro W B OKpY’Karoiekh
ku3Hd. Kak nmnmcan reomerp u neparor Wrops ®epmopoBuu IlapeirvH, «Ir0gbMH,
MOHWMAaIOLLMMH, YTO TaKoe [I0Ka3aTe/bCTBO, TPYAHO U Jja)Ke HEBO3MOXXHO MaHUITy/IMpoBaTh». U
B 3TOM COCTOUT Ba)KHOEe BOCMMTATe/IbHOe 3HaueHue U3ydyeHWs TeOMeTpHH, MpUCYylliee UMeHHO
OTeuyeCcTBeHHOM MaTeMaTUueCcKOM LIKOJIe.

BMmecTte ¢ Tem aBTOpBI TIPOrpaMMbl MpeAOCTeperaroT yuuTess OT U3/ULIHEro dbopManusma,
0coOeHHO B OTHOIIIEHWM HayaJl W OCHOBaHMM reoMerpur. PpaHily3ckuii Matematuk KaH
[lbesioHHE TI0 3TOMY TOBO/Y BbICKa3ascs Tak: «UTo KacaeTcs ie/TMKaTHOM npo0sie Mbl BBeJ|eHUs
«aKCHOM», TO MHE Ka)XXeTCsl, UTO Ha MepBbIX MopaxX HY)KHO BooOIIe n3berats MpOU3HOCUTH CaMO
5T0 c1oBo. C [pyrod >ke CTOPOHBI, He CjeJyeT yIyCKaTb HU OJHOW BO3MOXXHOCTH [laBaThb
TIpUMepbl JIOTMUECKUX 3aK/TFOUeHUi, KOTOpble KyJa B Oosbllieidl Mepe, 4eM ujes akCHOM,
SIBJISTFOTCS] UICTUHHBIMU Y eJUHCTBEHHBIMU /IBUTATe/ISIMA MaTeMaTUUeCKOT0 MbILIIIEHUSI».

BTopoii 1jebl0 U3yueHHs TeOMeTPUM SIBJSIETCS UCIIO/b30BaHUe eé KaK WHCTpyMeHTa Mpu
pellleHMM KaK MaTeMaTH4yeCKuX, TaK W TMpaKTUYeCKuX 3ajay, BCTPEUAIOIIUXCS B peasibHOU
*u3HU. OKOHUMBIIMK KypC T€OMETPUU INKOJBHUK [JOJDKEH ObITh B COCTOSIHUM OITIPe[Ie/UTh
reoMeTpuuecKyro (puUrypy, omucatb CJI0BaMU [JaHHbIM UepTEX WIM PUCYHOK, HaWTH ILIOLIA/lb
3eMe/IbHOTO yuyacTKa, pacCydTaTb HeoOXOAMMYIO0 [JIMHY ONTOBOJIOKOHHOTO Kabensi Wiu
TpebyeMble pa3Mephl rapaka Jjisi aBTOMOOU/Is. DTOMY COOTBETCTBYeT BTOpas, BBIUMC/TUTE TbHAS
JIMHUS B U3yUeHUU TeOMeTPHUU B ILIKOJIE.

[aHHasi TpakTUuecKasi JIMHUS SIBJISIETCS He MeHee Ba)kKHOM, uem mepBasi. Emé IliaTtoH
TIpeANuChIBa/, YToObl «rpakaaHe IIpekpacHOro ropofia HM B KOeM Cjiydae He OCTaBJIsiid
reOMeTpHI0, Bellb HEMA/IOBA)KHO JAa)ke TMOOOUHOe eé TIpUMeHeHWe — B BOEHHOM jiefie [ia,
BIIPOYEM, U BO BCEX HayKax — ZJisl JIyUuIlllero MX YCBOEHUS: Mbl BeJlb 3HaeM, Kakasi OeCKOHeuHast
pa3HMLa CYLLeCTBYeT MeX[y 4Ye/Jl0BeKOM MPUYACTHbIM K eOMeTpUH U HelpUuuacTHbIM». [lis
3TOTO YUWTETI0 PEKOMEHAYeTCs ToJ0upaTh 3aJaud  TPaKTHUeCKOTO XapakTepa [/
paccMaTpUBaeMbIX Te€M, YUUThb [ileTell CTPOUTb MaTeMaThUueCKre MO/ peabHbIX JKU3HEeHHBIX
CUTyalUii, TIPOBOJUTL BBIYMC/IEHUS] W OL€eHHMBAaTh aZleKBaTHOCTb TOJYUeHHOIrO pe3yJ/ibTarTa.
KpaiiHe Ba)KHO TOAYEpPKUBATh CBSI3U TE€OMETPUU C [PYTMMU TIpeiMeTamMH, MOTHMBUPOBAThb
WCTI0/Ib30BaTh  OMpe/le/ieHUs] TeoMeTpUUeCcKUX (Uryp ¢ TMOHSITUM, JEeMOHCTPHUPOBATh
TipYMeHeHUe TI0/yYeHHbIX YMeHUH B (pu3rKe M TeXHUWKe. JTH CBsi3W Haubojiee sIpKO BU/HBI B
Temax «BekTopel», «TpUroHoMerpuueckre COOTHOLIeHUs», «MeTos KoopauHat» U «Teopema
[Mudaropa».

B 3ak/roueHue CoOIIIEMCsI Ha BeJIMKOTo MaTeMaTrKa 1 actpoHoMma MoranHa Keniepa, 4To6s!
elé pas3 [oJ4YepkHyTb U MeTallpeMeTHOe, ¥ BOCIIUTaTe/IbHOe 3HaueHue reoMetpuu: “Geometria

70



una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est,
cur homo sit imago Dei™”.

MECTO YYEBHOTI'O KYPCA B YYEGHOM IUTAHE

CornmacHo yye6HOMY T[JlaHy BapuaHTa 2 [IpumMepHOUW aJjaNMTUPOBAaHHOW OCHOBHOM
obpa3oBaTe/bHOM MPOrpaMMbl OCHOBHOTO 0011iero obpa3oBanus obyuaroruxcs ¢ PAC, B 7-10
K/accax M3ydaeTcsi yueOHbIM Kypc «I'eomMeTpusi», KOTOPBIM BK/IFOUAeT CJ/ieIyHOL[1e OCHOBHbBI®
pazzenbl copepkaHusi: «['eomerpuueckue GUTYpl U UX CBOMCTBa», «M3MepeHue
reoMeTpUUeCKUX BeMUMH», a Takke «/leKapToBbl KOOPAMHAThHI Ha TJIOCKOCTH», «BeKTophbi»,
«JIBI)KEHUS TIIOCKOCTH» U «IIpeobpa3oBaHust IOL00MsI».

YueOHBIN TUIaH TIpelyCMaTPUBAeT W3yueHWe TeOMeTpUH Ha 0a30BOM YpOBHe, WCXO/s U3 He
MeHee 68 yueOHBIX yacoB B yueOHOM rozy (He MeHee 270 yacoB Ha YPOBEHBLOCHOBHOT'O OOIIero
obpa3oBaHus).

COJEPXAHUME YUYEBHOI'O KYPCA (IIOTOJAM OBYYEHUVA)
7 KJ1acc

HauanbHble 1i0HATUS TreoMeTpuu. Touka, mnpsMas, OTpPe30K, Jyd. Yrona. Bugel yrios.
BeprukanbHbele U CMexHble yribl. buccekrpuca yria. JlomaHas, MHOIOYIO/IbHUK.
[TapanienbHOCTE U NeprIeHAUKYJIIPHOCTD TIPSIMBIX.

CumMMeTpuuHble ¢urypbl. OCHOBHbIe CBOMCTBa OCEBOW cUMMeTpuu. [Ipumepbl cMMMeTpHU B
OKpYy>KatollleM Mupe.

OcHOBHbIe TIOCTPOEHUsI C TIOMOIIbI0 LIUPKY/S U JAuHeMKu. TpeyronbHUK. BbicoTa, MeAuaHa,
OuccekTpuca, UX CBOMCTBA.

PaBHOOGeZipeHHBIN 1 PaBHOCTOPOHHHWH Tpeyro/bHUKK. HepaBeHCTBO TpeyrosbHUKa.
CBo¥icTBa ¥ NpU3HAKK paBHOOePEHHOTO Tpeyro/ibHUKA. [Ipr3HaKky paBeHCTBa TPEeYTO/IbHUKOB.

CBoliCcTBa UM MPHU3HAKU TapajulebHbIX MPsAMbIX. CyMMa yrjioB TPeyro/ibHUKA. BHeIIHMWEe YTJibl
TpeyTroJIbHUKa.

[IpsamoyronbHbl  TpeyrosbHUK. CBOWCTBO  Me[yaHbl IPSIMOYTOJBHOIO  TPEYrOJIbHUKA,
NpOBeJI€HHOM K rumnoreHys3e. IIpu3Haku paBeHCTBa TMPSIMOYTO/BHBIX TPEYrOJIbHUKOB.
[TpsimoOyTO/BbHBIN TPEYTroNbHUK C yriaoM B 30 rpajycos.

HepaBeHcTBa B reomeTpuu: HEpaBeHCTBO TpPeyroJbHUKA, HEPaBeHCTBO O /JIMHE JIOMaHOW,
Teopema 0 OoibllieM yrJjie ¥ OOJbliIel CTOPOHe TpeyrobHUKA. [1epreHJuKy/Isip U HaK/IOHHASI.

'eomeTprueckoe MecTo Touek. buccekTpuca yria v cepeJUHHBIN NEPIIeHUKYJISIP K OTPe3KY Kak
reoMeTpUyecKre MecTta TOuek.

OKpY>KHOCTb U KPYT, XOpZa U AUaMeTp, WX CBOMCTBa. B3auMHOe pacriosio’keHue OKpY>KHOCTH U
nipsiMoii. KacarenbHasi U cekyirjasi K OKpy>KHOCTH. OKPY>KHOCTb, BITMCaHHasi B yroJi. BrivicaHHast
Y OTTMCAHHAs! OKPY)KHOCTH TPeyToJIbHUKA.

8 ki1acc

3 TeoMeTpus e[iMHa ¥ BeuHa, oHa GrrctaeT B BoxkbeM jyxe. Hailia IprUyacTHOCTh K Hell CIIYXKUT OJJHUM U3
OCHOBaHWI, MO KOTOPbIM UYejOBeK /O/DKeH ObiTh o60pa3om Boxbeum (http://www.astrocabinet.ru/library/
Kepler/Tab_1.htm)
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UetsipéxyrospHuky. IlapasuiesorpamMM, ero mnpu3HakM M cBoMcTBa. YacTHble cilydau
Trapa’sieJIorpaMMOB  (TIPSIMOYTOJTIHUK, pOMO, KBaJpaT), UX TPU3HAaKW W CBOMcTBa. Tpamerys,
paBHOOOKas! Tparieryisi, eé CBOMCTBA ¥ NpU3HaKK. [IpsMoyrobHasi Tparewusi.

Metos yaBoeHusi MeAuaHbl. LleHTpanbHass cumMmerpusi. Teopema daneca u TeopeMa O
TIPOTIOPLIMOHAIBHBIX  OTpPe3Kax.

CpeziHre MMHNAY TPeyro/bHUKA U Tpanenuu. LleHTp Macc TpeyrosbHHUKa.

[Tomobue Tpeyro/sbHUKOB, Ko3dhduieHT TmoA00us. IIpu3Haku T0[00Hs TPEeyro/JbHUKOB.
[TpumMeHeHue TIOAOOUS TIPU pellieHUH TIPaKTUUeCKUX 3a/jau.

CpoiicTBa 1uIOIIaZield reomeTpuueckux (uryp. Popmyabl A1 IUIOLEAAA TPeyroybHUKa,
napasuiesiorpamMma, pomba u Tpaneruy. OTHOLIIeHUe TIoIazieii MoAo0HbIX GuUryp.

BbIuncsieHue 1ioiaiei TpeyroJibHUKOB U MHOT'OYTOJIbHUKOB Ha KjieTyaToit Oymare.
Teopema [Tudaropa. [TpumeHeHue Teopemsl [Tudaropa npu perieHuM NpakTUUECKUX 3afau.

CHHyC, KOCHMHYC, TaHTeHC OCTpOro yrIjia TIIpSIMOYTO/JIbHOTO TpeyroibHUKa. (OCHOBHOe
TPUTOHOMETPUYeCKOe TOXAeCTBO. TpuroHoMerpuueckde ¢yHKUuMuA yriaoB B 30 rpagycos, 45
rpazycoB 1 60 rpasycos.

BnucanHble U LieHTpasbHbIe YTJIbl, YTOJI MeXAY KacaTe/TlbHOU U XOPAOH. YTJbl MEXAY XOpJAaMu
Y CeKylIuMHU. BrircaHHble ¥ OMMCaHHbIE UeTHIPEXYTO/bHUKA. B3avMHOe pacrnosiokeHWe [IBYX
okpy>kHocTel. Kacanue okpyskHocTel. O01ire KacaTebHbIE K JIBYM OKPY>KHOCTSIM.

9 k1acc

Cunyc, kocunyc, taHreHc yrios or 0 go 180 rpamycoB. OCHOBHOe TPUIOHOMETpUYeCKoe
TOXZAeCTBO. POpMyJibl IPUBEJEHU.

Perienue TPEeYyroJIbHUKOB. TeopeMa KOCHMHYCOB U TeOopeMd CHHYCOB. Permmenue MPakKTUUeCKUX
3a444 C UCII0/Ib30BdHHMEM TeOPpeMbI KOCUMHYCOB 1 TeOPEeMbI CMHYCOB.

[Tpeo6pasoBanue nogobusi. [Tog061e COOTBETCTBEHHBIX 37IEMEHTOB.

Teopema 0 mpowv3Be/leHMM OTPE3KOB XOpJ, TeOpeMbl O MPOU3BEJEHUM OTPEe3KOB CEKYILMX,
TeopeMa O KBaJipaTe  KacaTe/IbHOM.

Bekrop, AnvHa (MOAy/ib) BEKTOPA, COHATIPaB/IeHHbIe BEKTOPHI, TTPOTUBOIIO/IOXHO HarpaB/ieHHbIe
BEKTODbI, KOJI/TMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIepaljiid HaJ BEKTOPaMH.
PasnoykeHue BekTOpa 1o BYM HeKO/UIMHeapHbIM BekTopaM. KoopauHate! BekTopa. CKasspHoe
npouseedeHue 8eKMOpo8, NpumMeHeHue 0/ HaXOHCOeHUsl OAUH U Y2108 (Ha 03HAKOMUMme/abHOM

YpO8He).

[exkapToBbl KOOpJWHATHI Ha TVIOCKOCTH. YPaBHEHUs TpPsMON M OKPYXXHOCTU B KOOpJWHATaXx,
riepeceueHre OKPY>KHOCTel U MPSIMbIX. MeTo/| KOOpJUHAT U ero pUMeHeHue.

IIpaBusbHBIE MHOrOYro/IbHUKU. [IMHa OKpPY)XHOCTU. ['pasycHas W pajuaHHas Mepa YIva,
BbIUMC/IEHHWe JJIUH YT OKpy>XHOCTel. [1nomazap Kpyra, ceKTopa, cerMeHTa.

[Br>KeHUs] TIJIOCKOCTA M BHYTPEHHHE CHMMeTpUU (uUryp (s7emMeHTapHble IIpe/iCTaBIeHMUs).
[TapanenbHbIi iepeHoc. [T0BOpOT.
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10 xnacc
Temarnueckoe raHupoBaHve B 10-om Kjacce pa3pabaThIBaeTCsi HA OCHOBE IMPOTrpaMMbl 9-ro
KJlacca, C Bbiie/IeHHWeM M CHUCTeMaTh3aliel CI0XKHBIX U 0C000 3HAUMMBIX [/ Ja/ibHeMIero
o0OyueHusi TeM 3a BeCh 1epro/; 00yueHusi Ha YPOBHe OCHOBHOTO 00I1iero o6pa3oBaHusl.

Temarnueckoe TutaHupoBaHue B 10-oM Kimacce 1o mpeamety «['eomeTpusi» aBTOpy paboueit
NpOrpaMMbl  HEOOXOAMMO  CIUIAHUPOBATh TI0 KOHI[EHTPUYECKOMY CIIOCO0y TMOCTPOEHUs
NIPOTPaMMbI, ZIOTIOJHSS, YI/IyO/sisi cofep)kKaHWe U3yueHHbIX paHee pa3fiesioB. Takxke,
HEOOXOAUMO yeMUTh 0Cc000e BHUMAaHHE MOBTOPEHUIO, WHUBHAya/lbHBIM 00pa30BaTe/TbHBIM
notpebHocTsM  obyuaromuxcas ¢ PAC, pa3sBUTHMIO KOMMYHMKATHBHBIX HABBIKOB U
GYHKI[MOHATBHOW TPAMOTHOCTH, YHMBEpPCATbHBIX yueOHBIX AeMCTBUM, PeIlleHHI0 TEeKCTOBBIX
3a/la4, TPUMEHEeHUI0 MaTeMaTHKU B JKW3HU. B TlaHUpOBaHWH HEOOXOAMMO IpelyCMOTPETh
BbITIOJTHEeHWe oOyuaromumMucst ¢ PAC TpoBepouHbIX W TPEHHPOBOUHLIX paboT B dopmate
3a/iaHuii ['ocyjapCTBeHHOUM UTOTOBOM aTTeCTaLUu.

IVTAHUPYEMBIE IIPEJMETHBGIE PE3YJ/IbTATHI OCBOEHN S IPUMEPHOM

PABOYEN ITPOI'PAMMEI KYPCA (I10 I'OJIAM OBYUYEHNS)
IocTwkeHue TpeIMETHBIX pe3y/bTaToB oOydatoumucs ¢ PAC Ha 3Tarne o0yuyeHUs] B OCHOBHOM
IIKOJIe OTIpeZie/IieTCs UHAUBUYaTbHBIMA OCOOEHHOCTSIMH, CBSI3aHHBIMU KaK C OCOOEHHOCTSIMU
T03HaBaTe/bHOM [leATe/TbHOCTH U HePABHOMEPHOCTBLIO Pa3BUTHS TICUXWUECKUX (DYHKLWMN, TakK U
COLMa/IbHbIM ~ OMBbITOM  ayTUUHBIX IIKOJBHUKOB. [lo3TOMYy [JOCTW)KeHWe TipegMeTHbIX
pe3y/IbTaTOB KOHKPETHBIM yYall[MMCsi MOKeT He BCerja COBIaJaTh C BPeMEHHbIMH DaHULIaMU
o0yueHus1, pacripefie/IeHHbIMU TI0 TOZiaM 00yUeHUsl.

Crolikue HapylieHusi B o0siacTi (OPMHPOBAHUS TMPOCTPAHCTBEHHBIX IIPe/[CTaB/IEHUM,
BCTPEYAIOIeCcsT y HEeKOTOphIX oOyuvatonuxcsi ¢ PAC, MOryT BbI3bIBaTh 3HAUUTETbHbBIE
3aTpy/IHEHUS B OOYUeHUM DeIlIeHUI0 TeOMEeTPUUeCKUX 3a/iau.

OcBoeHue yueOHOTO Kypca «I'eoMeTpHsi» Ha YPOBHE OCHOBHOT'O 00I1Iero 06pa30BaHUsl JO/DKHO
obecrieunBaTh OCTIKEHNE CJIe[YIOIINX ITPeMeTHbIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB:

7 Kj1acc

- PacriosHaBaTh ~ UM3yueHHble  reoMeTpuueckhe  GUIypbl, OMNpeAensiTb UX
B3aMMHOE DAcCIio/Io)KeHWe, W300pakaTb TeoMeTpUUecKHe (UTYpbI; BBITIOJHATE UEPTEXHU I10
YCIOBUIO 3a/iauu. M3MepsATh JIMHeKHbIe U YIJIOBble BeJIMUMHBI. Peliath 3a7jauv Ha BbIUMCIEHUE
J/TUH OTPe3KOB U BeJIMUMH YTJIOB.

- Henath TpyOyI0 OLIEHKY JTMHEWHBIX U YTJIOBBIX BEJIMUMH MPEJMETOB B peasbHOU
)KU3HH, pa3MepOB TIPHUPOAHBIX O00BLEKTOB. Pa3muuaTh pa3Mepbl 3THX OOBEKTOB IO TMOPSIKY
BeJINUMHBI.

— CTpouTh uepTeXXu K reOMeTpUYeCKUM 3aiauaM.

- [Tonib30BaThCsl MpY3HAKaMKU PaBEHCTBA TPeyroJbHUKOB, UCIO/Ib30BaTh MPU3HAKU
Y CBOMCTBA paBHOOEPEeHHBIX TPEYTO/JILHUKOB IPH PELIeHUH 3a/iau.

- [TpoBOAUTL JIOTUUECKHE PaCCyXKAeHUs C MCIO0Ab30BaHUEM TI'eOMeTPUUeCKHUX
TeopeM.

- [Tonb30BaThCsl TMpU3HAKAMM paBEeHCTBA MPSMOYTOJ/IbHBIX —TpPeyroJbHUKOB,
CBOMCTBOM Me/iiaHbl, TIPOBE/IEHHON K TMUMOTEHYy3e TMPsIMOYTO/IbHOTO TPeYro/bHUKA, B PellleHUU
reoMeTpUYeCcKHXx 3ajau.

— OnpepensiTh MapasuienbHOCTb MPSMBIX C ITOMOIIBIO YTJIOB, KOTOpble 0bpa3yeT C
HUMU cekyias. OnpezenaTh NapaiiesbHOCTb NPSAMBIX C MOMOLBIO PaBEHCTBA PAaCCTOSITHUM OT
TOYeK O/IHOM TIPSIMOM /10 TOUEeK [IPYyroul TpsSIMOM.
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- Periath 3a/1auu Ha KjleT4aTol Oymare.

- [TpoBOAUTL BBIUMC/IEHUSI U HAXOAUTh UHCIOBbIe U OyKBeHHbIe 3HAUEHHs YTJIOB B
reoMeTpUUeCKMX  3aZlauax C  WCIOJb30BaHUEM CYMMbI  YIVIOB  TPeyroOJlbHUKOB U
MHOTOYTOJTbHUKOB, CBOWMCTB YTJIOB, 0Opa30BaHHBLIX TIPU Te€pPeceueHrM J[BYX IapajielbHbIX
MpSIMBIX CeKylled. PeliaTe mpakTUUYeCcKye 3a/laud Ha HaxOKJeHue yTJjIoB.

- BrajeTs mMNoOHATUEM TeoMeTPUUeCKOr0 MeCTa TOoueK. YMeTh OIpefesisTh
OMCCeKTpHUCY yT/ia U CepeIUHHBIN MePIeHNKY/ISP K OTPe3Ky Kak reoMeTpUUecKre MecTa TOUekK.

- dopMynupoBaTh OIpejie/ieHrsi OKPY>KHOCTH M Kpyra, XOpAbl M [AuhaMmeTpa
OKDY’KHOCTH, T0JIb30BaTbCsl UX CBOMCTBAMHU. YMEThb INPUMEHSTb 3TU CBOWCTBA TIPU peLLIeHUU
3aziay.

- BrazeTb moOHSTHEM OMMCAHHOM OKOJI0 TpPeyrojbHUKa OKPY>KHOCTH, yMeTb
HaxoZuTh eé 1eHTp. [Tosib30BaThCsd akTaMu O TOM, UTO OMCCEKTPUCHI YIJIOB TPEYroJIbHHKA
repeceKkaroTcsi B O/IHOM TOUKe, U O TOM, UTO CepeJUHHbIe TepreHUKY/spbl K CTOPOHAM
TpeyrosibHUKA MepeceKaroTcsi B OJHOW TOUKe.

- Brazetb MoHsITUEM KacaTe/lIbHOM K OKPYKHOCTH, TIOJ/Ib30BaThCsl TEOpeMOW O
repreHAUKY/ISIPHOCTH KacaTe/IbHOW U pajinyca, MPOBeIEHHOT0 K TOUKe KacaHUs.

- [Tosib30BaThCsA MPOCTENUIIIMMU TeOMeTPUUeCKUMU HepaBeHCTBaMH, TIOHUMAaThb  UX
MpaKTAYeCKUN CMBIC/I.

- [TpoBOAUTL OCHOBHBIE TeOMEeTpUUYECKHe MOCTPOeHUs] C MOMOILbI0 LUPKYJIs U
JINHEeHKU.

8 K1acc

- Pacnio3HaBaTb OCHOBHble BH/bl YeTbIDEXYTOJBHUKOB, UX 37€MeHTHI,
T10J1b30BaThCSl UX CBOMCTBAaMU MPH pelLleHNH reOMeTpUYeCcKUX 3a7ad.

- [TprMeHATH CBOMCTBA TOUYKM IlepeceueHus: Me/iaH TpeyroJjibHUKa (LieHTpa mMacc)
B pellleHuM 3ajjay.

- BnazeTs NOHSATHEM Cpe/iHEell JIMHUM TPeyroJbHUKA U TpareLyuH, PUMeHsTb UX
CBOICTBA IPM peLleHUH reoMeTpruueckux 3azau. [lonb3oBarbesa TeopeMoit dasneca U TeopeMoi 0
NIPOMNOPLIMOHAIBHBIX OTPe3Kax, MPUMEHSTh UX [JIs1 PellleHrs] NPaKTUYeCKUX 3afiau.

- [TpuMeHsITh TIPYM3HAKW MOA0OUs TPEYrolbHUKOB B pelLleHUHd TreoMeTpUYecKUX
3ajau.

- [Tonb3oBatbesi Teopemoit [Tudaropa [ pellleHUs] TeOMeTPUUECKUX U
npakThyeckux 3asau. CTpouTb MaTeMaTHUeCKyl0 MOJelb B TIPaKTUYeCKHUX 3ajavax,
CaMOCTOSITEJIbHO JielaTh YepTéX U HaXOAUTh COOTBETCTBYIOLIUE [I/TUHBI.

- BnaseTb TMOHATHSIMM CHHyCa, KOCHMHyCca W TaHreHca OCTpPOro yrja
MIPSIMOYTO/IBHOTO TpeyroJibHUKa. [10/1b30BaThCs STUMU MOHATUSAMM [J1s1 pellleHNs] IPaKTUUeCKUX
3ajau.

- Bbrunciate (pa3/iMuHbIMUA Crioco6aMy) T/I0IIa[b TPeyrojbHUKa W IO U
MHOTOYTO/IbHBIX ~ QUryp (T0/b3ysCh, TAe HeoOX0oAWMO, KaibKynsropoMm). [IpumeHSTH
T0JyYeHHbIe YMEeHUs B MPaKTUYeCKUX 3ajavax.

- BnazieTb NOHATUAMU BIMCAHHOI'O U L{@HTPA/IbHOTO YIJIa, UCI0/Ib30BaTh TEOPEMbI
O BIIMCAHHBIX YIVIax, yI/lax MeXay XopJaMH (CeKyIIMMU) U yrjie MeXAy KacaTelbHOW U XOpZou
TIpY peLleHry reOMeTpUYeCcKHX 3a/ad.

- BrageTs mNoOHATHEM OMNMCAHHOTO YeThIPEXYrOJIbHUKA, MNPHUMEHSTh CBOWCTBA
OTMCAHHOT0 YeThIPEXYTO/IbHYKA TP pellleHu:  3a/au.

- [TpuMeHATb TOJlyUYeHHble 3HAaHWS Ha MpPaKTUKe — CTPOUTb MaTeMaThyecKue
MoJiend [JIsl 33lauy peaslbHOM J>KM3HM U TPOBOJUTH COOTBETCTBYIOLIME BBIUMC/IEHUS C
TIpUMeHeHUeM 1Mo/[00Ms U TPUTOHOMETPHH (T10JTb3YSICh, T/le He00X0UMO, KalbKYISTOPOM).

9 kj1acc
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- 3HaTh TPUroHOMeTpruYeckue (QYHKLWK OCTPbIX yT/I0B, HAXOAUTb C UX ITOMOLIbLIO
pa3nuuHble  3/IEMEHTbl  IPSIMOYTOJBHOTO  TPEYTroNibHUKAa  («pellleHrHe  TPSIMOYTObHBIX
TPeyToJIbHUKOB»). HaxoauTh (C MOMOIIBbI0 Ka/bKY/IATOpa) [JJIMHBI U YT/IbI [T HeTaOMUUHBIX
3HaueHUM.

- [Monb3oBatbcst ¢opMysiaMyd TIpUBe/leHUSI U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXK/]ECTBOM [I7Isl HAXOKeHUsI COOTHOIIIEHHN MKy TPUTOHOMETPUUECKUMU BeTMUHHAMMU.

- Wcrnonb30BaTh TeopeMbl CUHYCOB M KOCUHYCOB [jisl HaXOX/eHHs Pa3/IAYHbIX
3/IEMEHTOB TpEYrojibHUKA («pellleHHe TPeyroJbHUKOB»), TIPUMEHATh WX TIPU peLIeHUr
reoMeTpUuecKrUx  3ajau.

- BrazieTs MoHSATHSMU TIpeoOpa3oBaHusi MO00UsI, COOTBETCTBEHHBIX 37IEMEHTOB
nofo06HbIX (uryp. Ilonb3oBaThCs CBOMCTBAMU TMOAOOUS TIPOM3BOJIBHBIX  (DUTYDP, YMETh
BBIUMC/ISITh AJIMHBI U HAXOAWUThH YTJIbI Y TOA0OHBIX ¢uryp. [IpuMeHSTh CBOWMCTBA MOAOOUS B
NIPaKTUYeCKUX 3a/lauax. ¥ MeTb TPUBOUTE TIPUMEPHI TT0/J0OHBIX (PUTYD B OKPY>KaloIl[eM MMUpe.

- [Tosib30BaThCsA TeOpeMaMu O TPOU3BEZEHUM OTPEe3KOB XOp/[, O TIPOH3Be/[eHUH
OTPe3KOB CeKYI[UX, 0 KBajlpaTe KacaTeabHOM.

- [Tosib30BaThCsA BEKTOPAMHU, TIOHUMATh UX TeOMeTPHUUeCKUM U (PU3nuecKuii CMBICT,
MPUMEHSITb UX B pellleHWd reoMeTpUuecKux W ¢usuueckux 3afau. Ilpumensmb ckansipHoe
npousgedeHue B8eKmMopos O/ HaxoxcOeHusi OAUH U yeno8. (Ha O3HAKoOMumesabHOM
ypoegHe)

- [Tosib30BaThCsA METOZOM KOODJWHAT Ha TJIOCKOCTH, TIPUMEHSTh €ro B pellleHuH
reoMeTpUUeCKUX U MpPaKTUYeCKUX 3ajad.

- Brazietb  MOHSATHUSIMH ~ TIPABWIBHOTO MHOTOYTOJIbHUKA, JJIUHBI OKPY>KHOCTH,
JUTUHBI YT OKPY>KHOCTU W Pa/IMaHHOM Mepbl yIjia, yMeThb BBIUMC/SATH I/IOIa/lb Kpyra U ero
yacteid. [IpuMeHATH TI0/TyueHHbIe YMEeHUsI B TTPAaKTUUYEeCKUX 3a/jauax.

- Haxoguth ocu (WM LIeHTpPbl) CUMMETPUM (UTYp, TIDUMEHSITb [IBU)KEHUS
TIJIOCKOCTH B TMPOCTEUIIINX CTyYasiX.

- [MpuMeHSITb TIO/lyueHHble 3HAHWS Ha TpPaKTUKe — CTPOUTh MaTeMaThyecKue
MOJleT JIJIi  3a/lau peaslbHOM J»KWU3HM U TIPOBOAMTH COOTBETCTBYIOI[HE BBIUKCIEHUS C
NpUMeHeHWeM TMo/Io0us W TPUTOHOMEeTpUYeCKUX (YHKIMM (MOMb3ysch, TAe HeoOXoAuMo,
KaJIbKYJIITOPOM).

10 x1acc
[TpeametHbIe pe3yabTaThl oOyuatoimxcsi ¢ PAC no BapuanTy 2 IIpumepHO# afariTHPOBAaHHOM
OCHOBHOM 00pa3oBaTe/lbHOM MpOrpaMMbl OCHOBHOTO 00IIlero oOpa3oBaHHs OOYYaroIUXCS C
PAC cooTBeTCTBYIOT TpeOOBaHUSIM, ITPeAbSBIsIEM 00yUaromumMcs 9-ro Kiacca.

HoronnurteneHbid oA ob0yuenuss (10-blii  Kjmacc) BBOAUTCS C  Ijelbl0  oOecrieueHUst
CUCTeMaTH3allid YCBOEHHOTO TIPeIMETHOTO  COZep)KaHus, [J/as [JOCTM)KEeHUs  YPOBHS
chOpMHPOBAHHOCTU TPEeIMETHBIX, MeTarpeIMeTHbIX Pe3y/bTaTOB, KU3HEHHbIX KOMIIETEHLIUMH,
HE0OXOIUMBIX /IJisl POJ0/DKeHUsT 00yueHusi, KaK Ha YPOBHe cpefiHero o0I1iero, Tak U CpeJjHero
npodeccMoHabHOTO  00pa3oBaHMsl, a TakKkKe C 1eJIbl0  JaJbHeMIlero  pas3BUTHS
KOMMYHUKATUBHbBIX HaBbIKOB U (D)YHKI[MOHATbHOW TPaMOTHOCTH.
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TEMATUYECKOE IVTAHUPOBAHUE YUEBHOI'O KYPCA (ITO 'OJAM OBYUYEHUSA)

7 knacc (He meHee 68 u)

111333;;};1? OCHOBHOe colepXaHHe OcHOBHEIE Bé’m"l
(Temb) OesiTeJIbHOCTH O0y4YalolIUuXCs
Kypca (uucio
49aCOB)
IIpocTeHine IMpocrTetiiiirie reoMeTpUUecKre POopMYy/ITHPOBATHb OCHOBHbIE TIOHSTUS U
reomeTrpu4YeckKue OOBEeKTBhI: TOUKH, TIpsIMble, JIy4Yd W | OIpe/eeHUsl.
durypsi u ux yYTJibl, MHOTOYTOJIbHUK, JIOMaHasi. Pacrmo3HaBaTh H3yueHHbIe TeOMeTpUUYECKHe
CBOMCTBA. CMe>KHbIe U BepTUKa/IbHbIe YTJIbl. ¢urypel, oripegseisiTh 1X B3auMHOe
N3MepeHnHne Pabora c mpocTeHIIMMU UepTe)KaMU. | pacroioyKeHHe, BBIMMOJIHATE 4epTéx I10
reomMerpudeckux | V3mepeHue /JIMHEMHBIX M YIJIOBBIX | yC/IOBHIO 3a/lauu.
Be€JINYHH BeJIMUMH, BbIUKC/IEHHE OTPE3KOB U ITpoBOOMTH MpoOCTeHIIe MOCTPOEHUS C
(14 g) YIJIOB. TTOMOIIBIO [UPKYJISA U JIMHEHKU.
[TepumeTp 1 muioagL Guryp, HNU3MepsAaATH uHeliHble U YTITIOBble BEJTUYHHBI
COCTaB/IEHHBIX M3 reOMeTPUUYEeCKUX U MPAKTUYEeCKHUX OObEeKTOB.
NpsAMOYTOJIBHUKOB OnpeneisiTh «Ha I71a3» pa3Mepbl peabHbIX
00BeKTOB, IPOBOOMUTH IpyOyI0 OI[eHKY UX
pa3MepoB.
PelraThb 3a7jauv Ha BbIYWUC/IEHHUE [IJTUH OTPE3KOB
U BeJIMYUH YTJIOB.
PemraThb 3a7jaur Ha B3aUMHOE PACIIOIOKEeHHe
reomMeTpuuyeckux uryp.
IIpoBOOUTH KiaccudUKalLUIO YIIOB,
BBIYMCJISITH JIMHElHbIe U YI/IOBble BeJTUUUHBI,
IPOBOOUTH HeoOXOMMBbIe J0Ka3aTesIbHbIe
paccy K eHusl.
3HAKOMUTBCSI C HCTOPHEH pa3BUTHs
reoMeTpuu
TpeyrojibHHUK IToHsATHE O paBHBIX TPeyro/JibHUKaX Pacimo3HaBaTh Mnapbl paBHbIX TPEYTr0JIbHUKOB
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u (22 9)

U TIepBUUHbIe TIpeCTaB/JIeHUsI O paB-
HbIX (KOHI'PYSHTHBIX) (purypax. Tpu
Tpr3HaKa paBeHCTBa
TPeyTroJIbHUKOB.

IMpu3Haku paBeHCTBa
MPsIMOYTOJIBHBIX TPEYTO/TbHUKOB.
CBOWMCTBO MeuaHbI
NpPsIMOYTOJIBHOT'O TPeyroJIbHUKA.
PaBHOGeapeHHBIE U
PaBHOCTOPOHHHE TPEYTOJIEHUKH.
IMpu3sHaku u cBOMCTBa
paBHOOEPEHHOI0 TPeyroJbHUKA.
ITpoTtuB OGoOsbIlIEl CTOPOHBI

TPeyTro/JIbHUKA JIEXKUT OOJIBIINI YTOJI.

ITpocTeiiiiie HepaBeHCTBA B
reomerpuu. HepaBeHCTBO
TpeyrosibHUKa. HepaBeHCTBO
JIOMaHOM.

I[TpssMOyTO/IBHBIN TPEYTOJBHUK C
yrjiom B 30°.

ITepBble noHATHUSA O
JOKa3zaTe/IbCTBax B reOMeTpUH

Ha rOTOBBIX UepTeXkaX (C yKazaHHeM
TMPU3HAKOB).

BBIBOOMTSH cjie/icTBUsI (PaBEHCTB
COOTBETCTBYIOIIIUX 3/IEMEHTOB) U3 PaBEHCTB
TPeyro/IbHUKOB.

PopMyIHPOBATH OIpe/eeHUS:
OCTPOYTOJILHOTO, TYTIOYTOJILHOTO,
MIPSIMOYTOJ/JTBHOTO, paBHOOE/IpEHHOT O,
PaBHOCTOPOHHEr0 TPeyTroJIbHUKOB; OMCCEeKTPUCHI,
BBICOTBI, Me/IMaHbl TPEYTOJIbHUKA; CEPEeIUHHOTO
reprieHUKYyJisipa OTpe3Ka; repuMeTpa
TPpeyroJibHUKa.

POopMy/IHPOBATH CBOWCTBA U TTPU3HAKHU
paBHOOEZIPEHHOT'O TPEYroJIbHUKA.

CTpouTs ueprexu, periarb 3aJadM C
TTOMOIIIBI0 HAXOKJEeHHsI PaBHBIX TPEYTOJIbHUKOB.
IIpyuMeHsITh NpuU3HaKU PaBeHCTBA
IPSIMOYTOJ/TbHBIX TPEYTOJIbHUKOB B 3ajlayax.
HUcnmonb30BarTh 11dpoBbie pecypchbl OJIsI

HCCJI€eTOBAHHSsI CBOWCTB M3y4yaeMbIX (PUIyp.
3HAKOMUTBCSI C HCTOPHEH DPa3BUTHs
reomMeTpuun

ITapanienbHbIE
npsiMmble, CyMMa
yIJI0B
TpeyroJIbHHKa
(14 4g)

ITapannensHbIe NipsiMble, UX
CBOMCTBaA, [IsaThIl moCcTynaT
EBkmuza. HakpecT nexxkaique,
COOTBETCTBEHHbIE U
OZIHOCTOPOHHME YTJIbI
(oOpa3oBaHHbIe TIPU TTepeCceueHur
rnapasijieJIbHbIX IIPSIMBIX CEeKyllen).
[Tpu3Hak napasiesIbHOCTH MPSIMBbIX
yepe3 paBeHCTBO PaCCTOSTHUM OT TO-
YyeK OZHOH NMPsSIMOM 40 BTOPOU Mpsi-
MOM.

CyMMa yrJioB TpeyrosibHUKa U
MHOT'OYTOJIbHHKA.

(I)OPMYJII/IPOBaTL IIOHSsITHE I1apa/ljie/IbHbIX
MpsIMbIX, HAXOOHUTH MpakTUYeCcKue MpHuMephl.
H3y4yaThk cBoOICTBa yrjoB, 00pa30oBaHHBIX TIPU
rlepeceyeHrM rapasijie/IbHbIX TPSIMbIX CEeKyIllei.

IIpoBOOUTH JOKa3aTe/IbCTBa
rapa’siieJIbHOCTH ABYX MPSIMbIX C TOMOILBIO yIJIOB,
00pa3oBaHHBIX TIPU epeceuyeHn STUX TIPSIMbIX
TpeTbel npsimoli. BBIUMCIISITHB CyMMY YIJ/IOB
TpeyroJIbHUKa U MHOIOyTI'OJIbHUKA.

HaxoaguTh ulnc/ioBbie U OyKBeHHbIe 3HAUEHUsI
YIJIOB B reOMeTpHUUeCcKHX 3ajadax C
HCII0/Ib30BaHHEM TeopeM O CyYMMe yIJIOB
TpeyroJIbHUKa U MHOIOYT'OJIbHUKA.
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BHeniHue yribl TpeyrojbHUKA

3HAKOMHTHCSI C HCTOPHEH pa3sBUTUS
reoMeTpUu

OKpyZKHOCTH OKpY’>KHOCTb, XOpAbl U AuaMeTpbl, | POPMy/JIHpPOBATH OIIpEdeIeHUSI:
H Kpyr. ux cBoiictBa. KacarenbHast K OKPY>KHOCTHU, XOP/bl, aMeTpa U KacaTeabHON K
Il'eomeTpuueckue OKPY>KHOCTH. OKPY’>KHOCTb, okpy>xHocTH. U3y4YaTh uxX CBOWCTBA, TIPU3HAKH,
IIOCTPOEHHSI BIUcaHHasA B yroJi. [ToHsiTHe O CTPOHUTH ueprexxku. UCCliemoBaTsh, B TOM unciie
(14 9) I'MT, npuMeHeHUe B 3a/jauax. HMCII0JIL3ysi HH(POBEIEe PEeCyPCHI:
BuccekTpuca u cepelJMHHbIN OKPY’KHOCTb, BIMCAHHYIO B YTOJI; LIeHTP
MeprieHJUuKYyJ/IsIp Kak OKPY>KHOCTH, BIIUCAHHOU B yr0JI; pABEHCTBO
reoMeTpuyeckre mMecTa TOYeK. OTPEe3KOB KacaTe/IbHbIX.
OKpy’>KHOCTB, OTTMCaHHAasi OKOJIO HUcnonb30Barb Mmeron I'MT ais
TpeyrojibHUKa. BricaHHast B JloKa3aTe/IbCTBa TEOPEeM O IMepeceyeHun
TPeyro/IbHUK OKPY>KHOCTb. OUCCEeKTPHC YTJIOB TPEYTroJIbHUKA U CePeJUHHBIX
poCTeullre 3alavui Ha IMTOCTPOEHHE | 11eprieHAUKYJ/ISIPOB K CTOPOHAM TpeyTroJiIbHUKa C
nomoiipio 'MT. OB/IageBaTh IIOHATHSIMM
BIMMCAHHOUW M OTIMCAHHOMW OKPY>KHOCTEN
TpeyrojibHUKa, HAXOOHUTBh LIeHTPbl 3TUX
OKPY>KHOCTEeM.
Pe1raTs ocHOBHbIe 3aJaYH HaA
IIOCTPOEHHE: yria, paBHOI'O JAHHOMY;
cepeJHHOrO MepreHJUuKyJsipa JaHHOTIO OTpe3Ka;
MIPSIMOM, IPOXOJAILeN uepe3 JaHHYIO0 TOUKY U
repreHAVKYyJ/ISIPHOU JaHHOU MPsIMOLA;
OUCCEeKTPUCHI JAHHOTO yTIJIa; TPeyrOJIbHUKOB T10
a3/IMYHBbIM 3J/IeMeHTaM. .
HAKOMHTBCH C HCTOPHEH pa3BUTHS
reomMeTpuu
IloBTOpEHME, TToBTOpeHue y 06001eHre ocHOB- | PemmraTh 3aJadYH Ha NOBTOpPEHMHE,
00001IeHHEe HbIX TOHSITUM W METOJOB KypCa | WIIIOCTPUPYIOLIHE CBSI3U MEXKAY pa3/IMuUHbIMU
3{%{}%141{ 7 Kjacca JacTsMHU Kypca
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8 xacc (He meHee 68 u)

Ha3BaHue

pa3aena (TeMbl)
Kypca (4ucio
JaCcoOB)

OcHOBHOE cogepzKaHHUe

OcCHOBHBIE BHOBI
oesiTe IbHOCTH O0y4YaIoIIUXCs

YeThIpexyrojlbHUKH

ITapannenorpamm, ero rpu3Haku

HN300pakarTh M HAXOOUTBb Ha yeprexax

M TeopeMa O
IIPOIOPIHOHAIBH
BIX OTpEe3Kax,

OO OOHbIEe
TPEyroJIbHUKH
(15 q9)

TMPOTOPLIMOHA/IBHBIX OTPe3Kax.
CpegHsist TUHUS TPeyroJIbHUKA.
Tpaneuusi, eé cpegHsIsI JIMHUSA.
IIponopLioHa/ibHbIE OTPE3KH,
MOCTPOEeHue 4YeTBEPTOTro
IIPOTIOPLIMOHA/IBHOIO OTpe3Ka.
CBoliCTBa 1jeHTpa MaccC B

(12 4q) U cBolicTBa. YacTHbIe C/lydyad | UeThIPEXYTOJIbHUKM  pa3HbIX  BHJOB U HX
rapa’sijieJ;iorpaMMOB 3/IEMEHTHI.
(TIpSIMOYT O/ILHUK, pom6, | POpMy/IHPOBATH ornpenae;IeHusI:
KBajpaT), WX TIPU3HAKW W | Tapasiesiorpamma, IPSIMOYTOJTbHUKA, pomo0a,
ceoictBa. Tpareijysi. PaBHOOOKast | KBaZjpaTa, Tparieuuy, paBHOOOKOW  Tpameruw,
U TIPSIMOYTOJIbHAasT TparieLjiu. npssMoOyrosibHOW Tparenmu. OKa3bIBaTh M
Y nBoeHue Me/lMaHbl. | HCIIOJIB30BaTh IIPH pelIeHuu  3aJad
LleHTpasnbHasi CUMMeTpPHUS MpU3HAaKU U CBOMCTBA: rapa’suiesiorpaMma,
NpsAMOyTo/JibHUKA, pom0Oa, KBajpaTa, TparielyH,
paBHOOOKOM TparieLyu, NpsIMOYTOJIbHOM
Tparneruu.
IIpuMeHAaATs METOOd Y/ABOEHUS MeJuaHbl
TpeyroJibHUKa.
HUcrmonb30BaTh 1UudpoBbie pecypchbl s
HUCCIeJOBaHMsI CBOWCTB U3yvaeMbIX (pUryp.
3HAKOMHMTBCsI C HMCTOPHEHM  pasBuTus]
reoMeTpuu
Teopema ®Paneca Teopema Paneca u Teopema o IIpoBOOUTHL IIOCTPOEHHUSI C TOMOIIbIO

LUPKYJisi U JIMHEWKH C MCII0J/Ib30BaHUE TeOopeMbIl
daneca U TeopeMbl O TIIPOTIOPLIMOHATBHBIX
OTpes3Kax, CTPOMTH 4YeTBEPTBIU
MTPOIOPIIUOHA/TbHBIM OTPEe30K.

IIpoBOoauThr OOKa3aTeJIbCTBO TOr0O, uTO
Me/luaHbl TPEYroJiIbHUKA T[IepecekaloTcsi B OJHOM
TOUKe, U HaAXOIHUThb CBs3b C LEHTPOM Macc,
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TpeyroJibHUKe.
IMopoOHbIe TpeyronbHUKU. Tpu
pU3HaKa I1mogo0oust
TPeyrojbHUKOB. [IpakThuueckoe
IIpUMeHeHue

HAXOOUTH OTHOLIEeHWe, B KOTOPOM Me/JUaHbI
JIeJIITCSI TOUYKOU UX TIepeceueHus .

HaxoguTh  10400HBIe  TpPeyrojbHUKH  Ha
TOTOBBIX uepTexxax C yKa3aHueM
COOTBETCTBYOIUX IMPU3HAKOB TTOA00US.

PemiaTh 3aga4¥M Ha 1oo0HbIe TPEYro/JbHUKU C

TTOMOILIBIO CaMOCTOSITE/IbHOT'O MOCTPOEHUST
uepTeKen u HAXOKIEHUST MOJ06HBIX
TPEeyTrO/IbHUKOB.

npOBOI[HTB JOKaAa3aTeJIbBCTBa C
WICII0/Tb30BaHUEM TIPU3HAKOB M0/100UsI.
Hoxa3bIBaTh TPU  TIpU3HaKa  I0A00us
TPEeyTrOoJIbHUKOB.

IIpuMeHsITHL  [OoJiyueHHble  3HAHUS  TIpU

CIIEeHNHN reOMeTpUYeCKHUX M IMNMPaKTHUUYECKHUX 3aJay.

HAKOMHUTBCSI C HMCTOPHEHM  pasBUTHs

reoMeTpuu
IInomank. ITousitue 06 o6wedi Teopuu | OBJIageBaTh NIepPBUYHLIMH
HaxoxgeHue TTOLIAAH. IIpeIgCcTaBJIEHUsIMHU 00 0o01jeil Teopuu TIOIagA
IIoImiaaen DopMyJibl JJIs1 wonjaau | (mepel), pOPMYIHPOBATH CBOWCTBA IUIOIIA/H,
TPeyrojibHUKOB TpeyroJibHUKa, BBISICHSITb WX HarJsiHbIA CMBbIC/I.
u napasuiesiorpamMma. OTHolleHUe | BBIBOOUTH opmysibl TIoLa U
MHOTI OYI OJIBHBIX iolazeii  TPeyrojbHHMKOB C | Tlapa/iesiorpaMma, TPeyrojibHUKa, Tpareud U3
duryp. 0o0IIMM OCHOBaHHeM wuiM obirei | dopmMyJibl rioijaau [psAMOYTOJIbHUKA
ITnomanu BBICOTOM. (kBagpara).
NOAO00HBIX
duryp (14 9)

BbruuciieHuve rJioniajiei CJioXKHbIX | BBIBOOMTH  (GopMy/ibl  TUIOMAU  BBIMYK/IOTO

¢duryp uepe3 pa3zbueHue Ha UaCTU
U OCTPOEHUe.

UYeTBLIPEXYTO/IbHUKA uYepe3 [uaroHalud W yroJl
mexay Humr. HaxomHTh 1uiomagu ¢uryp,

ITnowmagu puUryp Ha KjaeTdyaTou U300pa>kEHHBIX Ha KJleTuyaTon Oymare,
Oymare. HMCIIO/IBL30BaTh pa3dueHWe Ha YacTu WU
ITromazmu nomo6HBIX uryp. Boi- JOCTpOeHue.

uurc/IeHue TuIolaet. 3aZlauu C Pa30uparsp InpuMepbI HCTI0/Ib30BaHUs
IIpaKTUYEeCKUM COJlep>KaHUeM. BCIIOMOra- Te/IbHOM IUIOINaAM JJIsl  pelleHusl
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PelieHue 3a7jau ¢ MOMOLLBIO
MeTo/la BCIIOMOTaTe/IbHOMU
rIoasau

reoMeTpUUYeCcKUX 3a/ad.
HaxoaouTh 1uiomnasu rnogooHbIx Guryp.
BBIYHMCIIIATH IJIOIAAN Pa3/IMUHbIX
MHOTOYTOJIbHBIX (DUTYP.

Pemniarhs 3aJa4M Ha IUIOIA/b C
MIPAKTUYECKUM CO- JIep>KaHHueM

Teopea Teopeva ugarops, et e R LR LN
ITudaropa u AOKa3aTeIbCTBO 1 [IPUMEHEHHE. BbIUMCIeHUSX. DOPM J'III?IpOBaTB oTipe/ieNIeHust
Ha4vajia O6patHas Teopema Ilucgaropa. TPUTOHOMETPUUECKUX (PYHKLMI OCTPOro yrJa,
Tl)HFOHOMeTpHH Omnpegenenue NIpoOBEePsITH 1X KODPEKTHOCTb.
(10 g) TPUTOHOMETPHUUYEeCKUX (PyHKIUN BsIBOOUTH TPUTOHOMeTpUUYeCcKHue
OCTpOro yriia, COOTHOIIIeHMsI B MPSIMOYTO/IbHOM TpeyTroJjibHUKe.
TPUTrOHOMeTpHUUecKue HccinenoBaThb COOTHOLIEHUS MEXAY CTOPOHAMH
COOTHOIIIEHUST B TIPSIMOYTOJIbHOM B TPSIMOYTOJIbHBIX TPEYTOJIbHUKaxX C yriamu B 45° u
TpeyroabHuke. OCHOBHOE 45°; 30° u 60°.
TPpHUT'OHOMETPpHUYECKOe TOXKAECTBO. HUcnonb30BaTh GopMyJibl IPUBEIEHUS U
CooTHollleHHsT MeX/ly CTOPOHAaMH | oCHOBHOe TPUTOHOMETPUUECKOe TOXKAEeCTBO IS
B I[IPpAMOYTOJIBHBIX TPEYT'OJIbBHUKAX | HaX0yKJAeHHsI COOTHOILIEHUN MeXX1y
c yrnamu B 45° n 45°; 30° u 60° TPUTOHOMETPUUECKUMU (PYHKIUAMH pPa3/TMUHbIX
OCTPBIX YTJIOB.
IIpUMEHSTH T0o/yuyeHHbIe 3HAaHUS U yMEeHHUsI
TIpU pellleHuH TMPaKTUYeCcKHXx 3ajau.
3HAKOMHMTHLCSI C HCTOPHEH pa3BUTHUS
reoMeTpuu
Yraer B BrnivicanHble U LieHTpa/JbHbIe POopMYy/ITHPOBATH OCHOBHBIE OTpe/e/IeHus,
OKPYZKHOCTH. yIJIbl, YTOJ1 MeXXy KacaTe/IbHOU U | CBsi3aHHbIe C yrjlaMu B Kpyre (BIIMCAHHBIU yTOJI,
BrnucaHHBbIE U XOpAOU. YT/Ibl MEXXAY XOpJAaMU U | LieHTpaIbHbIA yToJI).
OonuCaHHbIEe CeKyILMU. HaxoaoMuTh BOucaHHbIE YIJIbl, OMUPAOIUecs Ha

YeThIPEexXyrojabHUKH.
KacaTeasHBbICE K
OKPYZKHOCTH.
Kacanue
oKpykHOCcTeH (13

BnncaHHble ¥ onMCcaHHbIE
4eThIPEXYTOJIbBHUKH, UX IIPU3HAKH
U cBoMcTBa. [IpumMeHeHne >TUX
CBOMCTB IPU pelIeHnH
reoMeTpUyecKHx 3ajiady.
B3aumHoe pacriosiokeHue AByX

OAHY AYTy, BBIYYHCJISAATE YIJ/Ibl C TIOMOI[LIO
TeopeMbI O BIIMCAHHBIX yIJ/IaX, TEOPEeMbI O
BIIMCAHHOM UeTLIPEXYTOJ/ILHUKE, TEOPEMbI O
LIeHTPaJIbLHOM yTJIe.

HMccaemgoBarb, B TOM UKCJ/Ie C IIOMOILBIO
LM(POBLIX PECYPCOB, BIMCAHHLIE M OMUCAHHbLIE
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q) OKpy>kHOCTel. Kacanue UeThIPEXYTO/TbHUKY, BBIBOOHMTH X CBOMCTBA U
OKPY>KHOCTeM TIpU3HAKU.

HMcCcnnoj1b30BaTh 3TU CBOWCTBA U MPU3HAKU TIPH
pelleHuu 3a7ad

ITloBTOpPEHUE, IToBTOpEeHHe OCHOBHBIX MOHATUN | PenraTh 3aJa4d¥M Ha NOBTOPEHUe,
0000I1IIeHre 3HAHUH | U MeTO/0B KypcoB 7 u 8 WJTFOCTPUDPYIOILUE CBSI3U MEXKAY Pa3/InuHbIMU
(4 g9) KJIacCOB, 000011eHre 3HaHUH JacTsIMH Kypca

9 knacc (He meHee 68 u)

asiom | Ocnosoe conepmame et ooy
(TeMBbI) A y m
Kypca (uucio
4acoB)
ITpeoOpa3oBaHue IMonsaTue o mpeobpa3oBaHUM OcBauBaTh MOHATHE TIpeoOpa3oBaHus MOA00OUs.
nojo0usa. Merpuueckue | 11o00UsI. HccnepoBarhb OTHOLIIEHUE JTUMHEWHBIX 3/1€MEHTOB
COOTHOIIIeHHUS B CooTBeTCTBEeHHbIe 3/IeMeHThI ¢uryp nipu npeobpazoBanuu nogobusi. Haxoaurs
oKpy>xHoCcTH (10 4) Mo 00HBIX PUTYP. npuMephbl 1oZlo6usi B OKpyrKaroljei
Teopema o rpou3BeieHUH OTPE3KOB | [1eMCTBUTE/IbHOCTH.
XOPp/I, TeopeMa O TIPOU3Be/IeHUH BbIBOAUTHL MeTpUUEeCKHe COOTHOILIEHUS] MeXIy
OTPEe3KOB CEeKYIIUX, TeopemMa O OTpe3KaMH XOp/, CEeKYIIUX U KacaTe/IbHbIX C
KBaj/ipaTe KacaTe/ibHOM. IIprMeHeHue | MCIIO/Ib30BaHUEM BITUCAHHBIX YIJIOB U TOA00HBIX
B pellleHUuU reOMeTPpHUUYeCKUX 3a/lay | TPeyroJIbHUKOB.
Pemarhb reomeTpuueckye 3a7auyu M 3a/lauu U3
peasibHOM >KU3HU C UCMO0JIb30BaHHEM TTO00HBIX
TPeyroJIbHUKOB
BekTopbI OrmnpepeneHrie BEKTOPOB, C/IOXKEHHE HNcnonb3oBaThk BeKTOPhI KaK HarlpaB/eHHbIe
(12 u) U Pa3HOCTb BEKTOPOB, YMHOXXeHHe OTpe3KH, UCC/Ie0BaTh reoMeTpUueCcKUi
BEKTOpa Ha 4uC/IO. (mepemeriieHue) U pusnyeckuii (cuia) CMbIC/IbI
dusruecKui U reoMmeTprUUeCcKuil BEKTOPOB.
CMBICJ/I BEKTOPOB. 3HaTh onpejeIeHUsA CYMMbI U Pa3HOCTH BEKTOPOB,
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PasnokeHue BekTopa 110 JBYM
HeKOJIJITMHeapHbIM BEeKTOpPaM.
KoopauHaTsl BeKTOpa.
CkansipHoe npou3gedeHue
8eKmMopoe8, e20 npumMeHeHue 0151
HAaxoJcOeHUs1 O/UH U y2/108.
PeweHue 3a0au ¢ nomMowbio
8€KMopos.

I'lpumeneHue sekmopoeg 0151
peweHus 3a0au KUHeMamuku u
MexaHuKu

(Ha o3Hakomume/iIbHOM yPOBHe)

YMHO>KeHUsI BeKTOpa Ha UMCJ/I0, MCC/IeJ0BaTh
reoMeTpuueCcKui U (pu3nuuecKUii CMbIC/IbI 3TUX
oreparjui.

PeniaThb reomeTpuueckue 3aadu C
UCTIO/Ib30BaHUEeM BEKTOPOB.

PackiagbpiBaTh BEKTOP T10 ABYM HEKOJ//IMHEeapPHbIM
BEKTOpaM.

Hcnoab3zoeamb ckaisipHoe npou3gedeHue
8€KMOpo8, 8b18600UMb €20 OCHOBHble ceolicmad.
Bbryucasmb cyMMy, pa3HOCMb U CKA/SIPHOE
npouszgeoeHuUe 8eKmMopo8 8 KoopouHamax.
IMpumensimb ckansipHoe npousgedeHue 0ssl
HaxoxcoeHus1 O/IUH U y2/7108 (Ha O3HAKOMUMe/ibHOM

ypog8He)

HeKapTOBbI JlekapToBbl KOOpAMWHATLI Touek Ha | OCcBauBaTh IMOHsITHEe MPSIMOYTO/TbHOM
KOOPOMHATHI Ha | IJIOCKOCTH. CHUCTEMBbI KOODJWHAT, [AeKapTOBbIX KOOpAWHAT
IUTOCKOCTH (9 9) YpaBHeHUe TIPSIMOMA. YTrnoBoii | TOUKH.
K03(durreHT, TaHTeHC yrina | BBIBOOHTB ypaBHeHHE TIPSIMON W OKPYKHOCTH.
HaKJ/IOHa, rapasiyie/ibHbIe 1 | BbIOeaIsiTh No/HbIMA KBaJpaT [JIsi HAXOXKIEHUS
reprieH UKy /IsAPHbIe IpsMbIe. LIeHTpa ¥ paZiiyca OKPY’>KHOCTH TI0 €€ ypaBHEHUIO.
YpaBHeHHe okpy>kHOCTH. | PelraTh 3aJaYM Ha HaXO0XKIeHHe TOueK
Haxo)kaeHue KOOpZUHAT TOUEK | IepeceuyeHus MPsSMbIX U OKPY>KHOCTEH C MOMOII[bIO
riepeceyeHust OKPY>KHOCTH U | MeToj|a KOOpP/HHaT.
IIPSIMOM.

MeTtop KOOpAUHAT IIPpU pellleHuU
reoMeTpUUYeCKHX 3a7ay.
Hcnone3oBaHue MeToa KOOpPAHMHAT

Hcnonb30BaTrhb CBOICTBa YTJIOBOTO
Ko3(duipeHTa MpsAMOW TIpU pellleHUH 3ajiad, AJ1s
oripezie/IeHUsI PacroJIOXKeHHs TIPSIMOM.

B TIPAaKTUYECKUX 3a7auax IIpuMeHAThb  KOOpAWHATHI  NPU  PelIeHuU
reoMeTpuueCKHUX W TpaKTUYeCKUX 3ajau, [JJis
TTOCTPOEHUs MaTeMaTH4YeCKUX Mo/ienen
peasibHbIX 3a/iad («MeTo ] KOOpAHUHAaT»).
IHonb30BaTbCsL ST TTOCTPOEHUST u
HUCCe0BaHUN LIM(PPOBBIMU pecypCcaMu,
3HAKOMHUTHBCSI C HCTOPHEM  passutus
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reoMeTpuu

IIpaBunbHBIC
MHOT0YT0/IbHUKH.
JlIuHa OKPYKHOCTH U
IVIOIAaAL Kpyra.
Beruucienue mnjoiajien
(8w

ITpaBu/ibHBIE MHOTOYTOJ/IbHUKU,
BbIUMCJ/IEHUE UX 371eMeHTOB. Uucsio
T W AJIMHA OKPY>KHOCTU. [{/Ha ayru
OKpy>XHOCTU. PasuanHasi mepa
yrja.

Ilomaas Kpyra v ero 3j1eMeHTOB
(cexTopa U cermeHTa). BbrumcieHue
roiazen ¢Guryp, BK/IFOUAROIIUX
3/IeMeHThI KpyTa

dopmMy/IMpPOBATH ONpe/ie/ieHUe TPaBUIbHBIX
MHOI'OYT'OJIbHUKOB, HAX0UTh UX 3/1IeMEeHThI.
ITonb30BaTHCSA MOHSITHEM [JIMHBI OKPY’>KHOCTH,
BBe/JEHHBIM C [TOMOIL[bIO MPaBU/IbHbIX
MHOTOyTOJIbHUKOB, OoNIpeAe/siTh UMC/I07, JJIUHY
AYTU U paJlUaHHYIO Mepy yrJjia.

ITpoBoauTH Mepexoj OT PaJJUaHHOU Mephl yTJjia K
rpaZlycHOM 1 HaobopOT.

Onpeaenars M01LaJb Kpyra.

BeiBoauTh opmysnbl (B rpaJlyCHOM M pajiMaHHOM
Mepe) AJs AJUH AyT, TUiollafeid CeKTOpPOB U
CerMeHTOB.

BbruucaaTes romagu Guryp, BKIHOUAROIAX
3J1IeMeHTbI OKPY>KHOCTH (Kpyra).

HaxoauTh 1iolagu B 3a/ayax peajbHOU >KM3HU

I BHKeHHUsI
IDIOCKOCTH (6 4)

I[ToHsiTHE O ABUYKEHUU TIJIOCKOCTU.
IMapannenbHbI TIeEpeHOC, TIOBOPOT U
cuvmMeTpusi. OCU U LIeHTPbI
CUMMETPUH.

IMpocTeiiiiie mpyMeHeHUsT B
pellieHUU 3a7a4

Pa30uparTs npumMepsbl, WITFOCTPUPYOLIHAE
TIOHSITHS [IBVDKEHUSI, [IEeHTPOB U OCel CUMMEeTPUH.
®opMyITHPOBATH OIpe/ie/eHys TTapa/lyie/IbHOTO
repeHoca, IOBOPOTa U OCEBOM CUMMETPUH.
BBIBOOUTH 1X CBONMCTBa, HAXOOUTH
HeMNo/IBW>KHbIE TOUKH.

HaxogMuTh 1LIeHTPbl U OCU CUMMeTpPUH
npocTenmx puryp.

IIpuMeHsITH rapajie/bHbIU IIepeHoC U
CUMMETPHIO MPU pPellleHUH TeOMeTPUUeCKUX 3aau
(pa3bupaTh rIpUMepshI).

HMcnnoj1b30BaTh /sl IOCTPOEHUS U
Hcc/ieloBaHUN LM POBbIe pecypcChl

IToBTOpPEHHE,
o0o00I1IIIeHue,
CHCTeMaTH3aIllusl
3Hauuu’ (7 9)

IToBTOpEHHe OCHOBHBIX MOHSITUU U
MeTO/J0B KypCOB 7—9 Kj1aCCoOB,
000011]eHNe U CUCTeMaTH3alus
3HaHuU. [Ipocreiinme
reoMeTrpuueckre GuUrypbl U Ux

OnepupoBaThb IOHATHUSIMH: QuUrypa, TOUKa,
npsiMasi, yroJji, MHOTOYTOJIbHUK, paBHOOeApeHHbI
U PaBHOCTOPOHHUMN TPeyroJbHUKH,
NpsIMOYT'OJ/IbHBIM TPEYTOJIbHUK, MeAuaHa,
6I/ICCQKTpI/IC8 M BbICOTa TPEYIroJIbHHUKA,
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cBolicTBa. MI3mepeHue rapaJsijiesiorpamMm, pomM0, TpsIMOYTOJ/TbHUK,
reoMeTpUUYeCKUX BeJTUUHH. KBaJpaT, TparieLus; OKPy>KHOCTb, KacaTeJ/ibHas;
TpeyroavHuku. IlapannenbHble U pPaBeHCTBO U 1oiobue (puryp, TpeyrojibHUKOB;
rneprieHAUKYyJ/IsipHbIe TpsiMbIe. rapasie/ibHOCTb U MeprieHuKy/JasIpHOCTb
OKpY>KHOCTb U KPYT. MPSIMBIX, YTOJI Me>XXAy MPSIMbIMU, CUMMeTPUs
I'eomeTpuueckue rMOCTPOEHHUS. OTHOCHUTEJ/IbHO TOYKHU U TIPSIMOU; [JIUHA,

¥Yribl B OKpY>KHOCTH. BricaHHbIe paccTosiHue, BeJIMUUHaA yIJia, I/I0ab,

U OTMUCaHHbIE OKPY>KHOCTH riepuMeTp.

MHOI'0OYT'O/IbHUKOB. HNcnonp30Bars GPOopMYyJIbI: riepumerpa u
IIpsiMasi 1 OKPY>KHOCTb. MJ/I0Lai1 MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH
YeTblpéXyrojbHUKU. BriicaHHble U | U IUIOIIAAU KPyTa, 00bEéMa MPIMOYTOTbHOTO
OIMCaHHbIE YeTbIPpeXyTOJ/IbHUKHU. rnapaJsiesiernure/a.

Teopewma IMugaropa v Hauana OnepupoBaTh NOHATHSIMM: TIPIMOYTO/IbHAsI
TPUroHOMeTpuu. PenteHue oOmmx cucTeMa KOOpJIMHAT, BEKTOp; HCIIOJIB30BaTh
TPEeyroJbHUKOB. 5TU MOHATHUA /1 MIpeCTaBJAeHUs JaHHbIX U
ITpaBUIBHBIE MHOTOYTOJIBHUKH. pelleHus 3a/iau, B TOM YHCJIe U3 JIPyTux ydeOHbIX
ITpeo6Gpa3oBaHMsl JIOCKOCTH. npeamMeToB. PellraTs 3aJa4M Ha MOBTOPEeHUe
OBmkenusi. [Togobue. CUMMeETPUSI. | OCHOBHBIX MOHSATHH, UTFOCTPALIUIO CBSI3€H MEXIY
IMTnowaas. Beiuricienue nioiazeid. pas/IMUHBIMU YacTIMU Kypca. BBIOMpaTh
IMTromazgu mogo6HBIX GUryp. MeTO[I, /151 pelleHus 3a4aui.

JekapToBbl KOOpZAUHATHI Ha Pemrars 3aga4¥M U3 MOBCEIHEBHOU >KU3HU
IJIOCKOCTHU. BeKTOpsI Ha IIJIOCKOCTHU

8 KJ/TACC (ue meHee 66 u)

34ecs TipeAcTaB/ieHbl 3/IeMeHTbl COJep>kaHusi Kypca, u3ydaBlivecsi B 5—8 kjaccax U
TpeOyromre TIOBTOpeHUs, 00001eHus U cucrteMaTu3ayuu. OOpanjaTbCss K 3TOMY MaTepuasry
MO>KHO B BHU/€e aKLieHTa Ha 3aBepliiarollleM 3Tare U3yueHuss Kypca 9 Kjacca Ui pacrpezensTb
10 COOTBETCTBYIOILI[UM TeMaTUUeCKHUM pas3jiejiaM, U3ydaeMbIM B TeueHHe y4eOHOro roga.
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Temarnueckoe rlaHMpoBaHue B 10-M Kiacce pa3pabaThIBaeTCsi Ha OCHOBe MporpaMMmbl Kypca «['eomeTpuisi» 9-ro
Kjacca W, B LIeJIOM, COOTBETCTBYeT eMy, C BblleJleHHeM M CHCTeMaTh3alueil CI0XHBIX U 0C000 3HAUUMBIX [IIs
JanbHeuero oOyueHHWss TeM 3a BeCh Mepuofi oOyueHWs Ha ypOBHe OCHOBHOro o0ijero ob6pasoBanus. Ocoboe
BHUMaHue B 10-M Kjacce HeoOXOAMMO yenuTh (HOPMHUPOBaHUIO (DYHKIIMOHA/JILHOW TPAMOTHOCTH M >KU3HEHHBIM
KoMmTieTeHIIUsIM oOyuarormuxcsi ¢ PAC, periieHHto 3afiau U3 TIOBCeTHEBHOM »KH3HMU.

M3-3a 0cobGeHHOCTeM pa3BUTHS KPYITHOM W MeKOHW MOTOPHUKH  («MOTOpHAas HE/IOBKOCTb») W HeZ0CTaTOUHOM
COTJIaCOBaHHOCTH pabOThI PYK TIPH T10/Ib30BaHWH JIMHEMKOW WK LIUPKYieM, oOyuaroruecss ¢ PAC MOTyT UCIBITBIBaTh
CYIIleCTBeHHbIE 3aTPyJHEHHUS] TIPU BBLINIOJTHEHWM YepTe)kel, W300pakeHWH GUTYpP, UTO 3HAUMTEBLHO OC/IOXKHSIET
yCIelllHOe HW3ydyeHHWe Kypca reomMeTpuu. B CBs3uM C 3TUM B paszjiesie TeMaTUUeCKOro TJlaHUpPOBaHUs paboueit
TpOrpaMMbl  [IOJDKHO OBbITh TpeAyCMOTPEHO HCII0/Ib30BaHHe 37eKTPOHHBIX (M(ppOBBIX) 0Opa3oBaTeTbHBIX
pecypcoB, 3arylaHMpOBaHa MaKCUMa/ibHasi BU3ya/ii3aliksi MaTepHana, [O/DKHBI ObITb yUTeHbI BO3MO>KHOCTH,
T110/Ib30BaHUsl yueOHO-MeTOIUUeCKMMHM MaTeprhasiaMy, peanu3yIomMMHu AuakTudeckie Bo3mMokHocTu WKT,
cofiep>kaHre KOTOPBIX COOTBETCTBYeT 3aKOHO/IaTelbCTBY 00 0Opa3oBaHUM: BUAeOMaTepUasbl, MyJIbTUMeIUNHbIE
TPOTPAaMMBbI, 3J/IEKTPOHHbIe YUeOHUKU W 3alaUHUKH, 3/1eKTPOHHBIE OHO/MOTEeKH, BUPTyalabHble JjlabopaTtopuu,
WUT'POBBIE TTPOrPaMMBbI, KOJUTEKIMH LIMGPOBLIX 00pa3oBaTe/IbHBIX PeCypCOoB.

B mnnaHupoBaHuu Kypca «['eomeTpus» He0OXOJWMO TIpeAyCMOTPeTh Tak)Ke TpOoBeJieHHe WTOTOBBIX U
TPEHUPOBOYHBLIX paboT B ¢opmare I"'ocyjapCcTBEeHHON UTOTOBOM aTTeCTAalUM T10 TIpOrpaMMaM OCHOBHOT'O OOII[ero
obpa3oBaHus, B (opme, peKOMeH/O0BaHHOW B 3ak/oueHHU TepputopuanbHoii [IMIIK gsa obyuaroruxcsi
pPacCTPOMCTBAMU ayTUCTUUECKOTO CIeKTP.
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