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IIOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yueOHOro Kypca «['eomeTpusi» 6a30BOTO ypOBHS JIst
obyuarormuxcss  10-11 kmaccoB pa3paboraHa Ha ocHoBe ®ejepanbHOTO
roCy/lapCTBeHHOT0 00pa30BaTe/IbHOTO CTaHAapTa cpefiHero obirero obpa3oBaHus,
C yuéTOM COBpPEMEHHbIX MHPOBBIX TpeOOBaHWM, TpeAbSBIIEMbIX K
MaTeMaTH4eCKOMy 00pa3oBaHWIO, W TPAJWIMA POCCUHCKOrO0 00pa30oBaHUS.
Peanu3aiysi mporpaMMbl 0becrieurBaeT OB/aZieHWe KIFOUEeBLIMM KOMIIETEHIIUSMH,
COCTaBJISIIOIUMM OCHOBY [IJI1 CAMOPA3BUTHSI W HeIpephIBHOIO 0Opa3oBaHUS,
1[e/IOCTHOCTb OOIIeKy/IbTYypHOTO, JIWYHOCTHOTO U TI03HABaTebHOTO Pa3BUTHS
JTMYHOCTH 00YUArOIINXCSI.

OE/IN N3YUYEHUSA YYEBHOI'O KYPCA

BakHoCTb yueOHOTO Kypca TeOMeTPHMM Ha YPOBHE CpeaHero o0Imero
obpa3oBaHMs 00yC/OB/IeHAa TPAKTUUECKOW 3HAUMMOCTBIO MeTallpeMEeTHBIX H
TIpeIMETHBIX Pe3y/bTaTOB O0yUeHHS TeOMEeTPUM B HarpaB/ieHWW JIMUHOCTHOTO
pa3BuTHsi oOyuyaromuxcsi, (opmMupoBaHUs (DYHKIMOHA/JLHOM MaTeMaThUueCKon
I'PaMOTHOCTH, U3yUeHHs PYruX yueOHbIX AUCLUTIIMH. Pa3BuTHe y 00ydarommxcs
TIPABWIBHBIX TIPE/[CTAaBJIEHUA O CYIITHOCTH M TIPOUCXOKIEHUU T'eOMeTPHUUeCKUX
abcTpakiyii, COOTHOILIEHWM peajibHOTO U W/ea/lbHOTO, XapaKTepe OTpa)KeHUsi
MaTeMaTUYeCKOW HAayKOW SIBJIGHWA U TMPOLIECCOB peasibHOrO MHpa, MecTe
reoMeTpUU B CUCTEMe HayK M POJIM MaTeMaTHueCcKOTO MO/IeJTMPOBaHMsI B HAYYHOM
MO03HAHUU U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAyUYHOTO MHUPOBO33PEHUS
yualmxcs, a TakKe KaueCTB MBIIIJIeHUs, HeoOXOAWMBIX [ afanTaiydd B
COBpeMeHHOM 00i11iecTBe.

CeomeTpust sIBsieTCA OAHUM W3 0a30BBIX TPEJMETOB Ha ypOBHE CpeJHero
obmjero obpa3oBaHus, TaK KakK oOecrieunBaeT BO3MOXXHOCTh H3yUeHHS Kak
JVCLIUTIIMH eCTeCTBeHHO-HayYHOUW HarpaB/leHHOCTH, TaK U T'YMaHHUTapHOM.

Jloruueckoe MbliiieHre, (HOpMUpyeMoe TPy H3y4eHUH OOyJaroIiMUCS
TTOHSTUMHBIX OCHOB T€OMEeTPUHU 1 TIOCTPOEHUH T[eTIOUKH JIOTHUECKUX YTBEPXKIeHUH
B XOZle pellleHus reoOMeTPHUeCKUX 3afiau, yMeHHe BbIJIBUTATb W OMNpPOBEpraTh
TUMOTe3bl HEMOCPeJCTBEHHO HCIIO/Ib3YIOTCS TIPU pelleHrdd 3aJad eCTeCTBeHHO-
HAyYHOTO IMK/Ia, B YaCTHOCTH M3 Kypca (DH3HKH.

YMeHHe OpHEeHTHPOBAThCS B MPOCTPAHCTBE UTPaeT CYIIECTBEHHYIO POJib BO
BCeX 00/IaCTsIX /IeATeIbHOCTH ueoBeKa. OpueHTarusi 4yeoBeKa BO BpPeMeHU U
MPOCTPAaHCTBe — HeoOX0AWMOe YC/IOBHE €ero coluasbHoro ObiTvsi, (opma
OTPa)KeHHUsI OKPY)KaloIllero MHpa, YCJIOBUEe YCIelTHOTO IMO3HaHWSA W aKTUBHOTO
npeoOpa3oBaHusl  JAeMCTBUTENBHOCTH.  OrepupoBaHHe  MMPOCTPAHCTBEHHBIMU
obOpasamMu 00beqWHSET pa3Hble BUALI Y4UeOHONW W TPYZOBOH [IeATelbHOCTH,



SIBJIIETCS OJHUM W3 TPO(EeCCMOHA/NbHO Ba)KHbIX KayecTB, TMO3TOMY akKTyasbHa
3ajjaya (opMHUpOBaHUsl y OOyUarol[UXCsl TPOCTPAHCTBEHHOTO MbILIJIEHHs Kak
Pa3HOBUJHOCTU 0Opa3HOTO MBbIIIEHUSI — CYIIeCTBEHHOIO KOMIIOHEHTa B
MOZATOTOBKE K MPAKTUUYECKOU [1eITeIbHOCTU M0 MHOTHMM HarnpaB/IeHUsIM.

Llesib ocBoeHusi mporpaMMbl yuebHOTO Kypca «['eomerpusi» Ha 6a30BOM
ypoBHe 00yueHuss — o00Oijeobpa3oBaTesibHOe U OOIEKYIbTYpHOE pPa3BUTHE
oOyuaroruxcss ~ yepe3  obecrieueHWie  BO3MOJKHOCTH — TIpHOOpeTeHUSI |
WCIO/b30BaHUsI CUCTEMAaTUUECKUX TeOMeTPUYECKUX 3HAaHUM U [IelCTBUH,
creliupUUHBIX TeOMEeTPHH, BO3MOXXHOCTH YCITEIITHOTO TTPOZI0/DKeHMsT 00pa3oBaHMS
IO CMeLHa/IbHOCTAM, He CBSA3aHHBIM C MPUKJIaIHBIM UCI0J/Ib30BAHUEM T€OMETPUM.

[TporpaMMa 1o reoMmeTpuM Ha 0a30BOM YpOBHe Tipe/Ha3HaueHa Jisi
o0yuaroluXxcs Cpe/iHeld IIKO0JIbI, He WCTBITBIBABIIMX 3HAUMTE/bHBIX 3aTpY/HEHUM
Ha ypOBHe OCHOBHOTrO obiiero obpa3oBanusi. Takum obpa3oM, oOyuaroruecs Ha
6a30BOM YpOBHe JIO/DKHBI OCBOWTH OOII[e MaTeMaTHUecKHe YMEeHUs, CBsI3aHHbIe
co crmerMpUKON TreoMeTpUM U HeoOXOoAWMble [/Is1 >KU3HAU B COBPEMEHHOM
obimiectBe. Kpome 3TOro, OHM MMEOT BO3MOKHOCTb HM3YUUTh reOMeTpHuio OoJiee
r1y0boKo, eciii B Ja/ibHelIleM BO3HUKHET He0OXOJWMOCTh B TeOMeTpHUUeCKUX
3HAHUSIX B MPO(eCCUOHATBHOU JesiTe/TbHOCTH.

HocTwkeHWe 1[elM OCBOEHUsI TIPOrpaMMbI 00ecrieunBaeTCsl  pelleHreM
COOTBETCTBYIOLLIMX 3ajay. [IpMopuUTeTHBIMM 3ajjayaMM OCBOEHHUs Kypca
«['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kiaccax sIBJISTIOTCS:

e (opMupOBaHMe TIpeACTaB/JieHUs] O TeOMeTPUU KaK uaCTU MUPOBOU

KY/JIbTYPbl U OCO3HaHUe eé B3aMOCBSI3U C OKPY KaroIUM MHUPOM;

e (opmupOBaHue TpeJCTaB/ieHUs] 0 MHOTOIDAaHHUMKAaxX U TejlaX BpallleHUs
KaK 0 BaXKHEMIIMX MaTeMaTUueCKUX MOJeJsiX, MO3BOJISIOLIUX OMUChIBATh
Y M3y4aTh pa3Hble sIBJIEHUS OKPY>KaloIero M1upa;

e (opMupOBaHMe yMeHHUs pacro3HaBaTh Ha YepTeXxaxX, MOJensix U B
peaslbHOM MHpe MHOTOTPaHHUKH U Tejla Bpall|eHHs;

e OBJIaJleHMe METO/laMH DellleHHs 3a/lau Ha MOCTPOeHUs Ha W300pakeHUsIX
MPOCTPaHCTBEHHBIX (PUTYD;

e (opmMHpoBaHMEe yMeHHUsI OIepUpOBaThb OCHOBHBIMU TOHATUSIMH O
MHOTOTPaHHUKAX M TejlaX BpallleHUs1 U UX OCHOBHBIMM CBOMCTBAaMU;

e OB/aJleHWe  QJrOpUTMaMU  pelleHUsT OCHOBHBIX  TWIIOB  3afiay;
dbopMupoBaHWe  yMeHUsI TIPOBOJIUTb  HEC/OXKHbIe  JlOKa3aTesbHbie
pacCyX[ieHusI B XOJle pelleHHs CTepeOMeTPUUYeCKMX 3ajay U 3a7ad C
MpaKTUYeCKUM CO/lep>KaHHEeM;

e pa3BUTUE HHTeJIJIEKTYa/IbHbIX U  TBOPYECKUX CrIocoOHOCTeH
oOyuaroIuxcs, TI03HaBaTeIbHONW  AKTUBHOCTH, HCC/e0BaTeTbCKUX
yMeHUH, KPUTUUHOCTH MBIIIL/IEHUSI;



e (opmupoBaHue (byHKI[MOHA/TbHOM rPaMOTHOCTH, penieBaHTHOU
reOMeTpUH: yMeHHWe paclio3HaBaTb IIPOSIBJIEHUS eOMeTpUYeCKUX
MOHATHM, OOBEKTOB U 3aKOHOMEDHOCTel B peasbHbIX >KU3HEHHBIX
CUTyalUsIX W TIpPU WU3YUYeHUU APYTuX y4eOHBIX TPeAMEeTOB, MPOSIB/IEHUS
3aBUCHMOCTEN UM 3aKOHOMepHOCTel, (OopMynIvpoBaTh MX Ha s3bIKe
reoMeTpUHU U CO3/jaBaTb reoOMeTpUUeCKUe MOJeNH, IPUMEHSITh OCBO@HHBIN
reoMeTpUYeCKWd anmnapar /i pelleHds IPaKTUKO-OPUeHTUPOBAHHbIX
3a/ja4, MUHTEPIIPeTUPOBATh U OL|eHUBATh MOTyYeHHbIE pe3y/bTaThl.

OTmurTeIbHOM 0COOEHHOCTBIO TPOrPaMMbl SIB/ISIETCSI BK/IIOUEHHE B KYPC
CTepeOMeTpUM B Hayaje ero Wu3yueHusi 3ajlay, pellaeMblXx Ha YpPOBHe
MHTYUTUBHOI'O TI03HaHUS, U OTpe/ieIéHHbIM 00pa3oM opraHr30BaHHasi paboTa Haf,
HUMH, UTO CHOCOOCTBYIOT pasBUTHIO JIOTUYECKOTO U IIPOCTPAHCTBEHHOTO
MBILLIJIEHUS], CTUMY/IMPYeT MPOTeKaHWe MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JanbHelIIeMy U3yUeHUI0 MpeiMeTa.

[Tpeanourenue OTJAETCs HArIIJHO-KOHCTPYKTHBHOMY MeTOJly 00yueHUsl, TO
eCcTb TeOpeTUYeCKre 3HaHHs UMEHT B CBOEU OCHOBE UYBCTBEHHOCThb IPeJMEeTHO-
NPAKTUUeCKOM [leATe/lbHOCTU. Pa3BHTHMe NPOCTPAaHCTBEHHBIX Ipe/CTaB/IeHUN Y
yualmxcss B Kypce CTepeoOMeTpuUd TMPOBOJUTCS 3a CYET pelleHUsl 3ajay Ha
CO3/laHMe  TIPOCTPAaHCTBEHHBIX 00pa3oB M 3aZlau  HAa  OMepUpOBaHHe
MPOCTpaHCTBeHHbIMK oOpa3amu. Co3paHue oOpas3a TMPOBOAWTCS C OMOPOM Ha
Har/silHOCTb, a oOrepupoBaHHWe o00pa3oM — B YCJIOBUSIX OTB/IeYEHHSI OT
HarJIsiHOCTH, MbICJIEHHOTO U3MEeHEeHUsI ero UCXOJHOTO COZlep KaHMUs.

OcHOBHBIE coziepyKaTe/ibHble JIMHUM Kypca «I'eometpun» B 10—11 Knaccax:
«MHororpaHHuKu», «IIpsgmble U IJIOCKOCTU B IIPOCTPAHCTBe», «T'ejia BpallleHus»,
«BekTophl U KOOpMHATHI B MPOCTPAaHCTBe». POpMUPOBaHUe JIOTUUECKUX YMEHUM
pacripefiesiieTcsi He TOJBKO MO COZJepKaTeJbHbIM JIMHUSIM, HO U II0 rojam
o0OyueHHs1 Ha YPOBHe cpeiHero obIriero oOpa3oBaHHusl.

Copepkanvie 00Opa30BaHUsl, COOTBETCTBYIOIlee TIPeMETHLIM pe3y/bTaTam
OoCBOeHUsi paboueli TIporpamMmbl, pacrnpefie/iéHHbIM TI0 TrofaM o0ydeHwus,
CTPYKTYpPHMPOBaHO TakWM o00pa3oM, 4YToObl OB/ajleHue TeoMeTpUUeCKUMU
MOHATHUSMU M HaBbIKaMU OCYILeCTBJISIZIOCH TI0C/Ie[0BaTeIbHO U MOCTYNAaTe/bHO, C
co0JiroieHrieM MPUHIIUTIA TTPeeMCTBEHHOCTH, UTOObI HOBbIE 3HAHUS BKJ/IFOUAJIHCh B
00IIIyI0 CHUCTEMY TeOMeTPUYeCKUX Tpe/[CTaB/IeHUM 00yuaroIuxcs, pacimpsis U
yriy6ssisi eé, o6pa3ysi MpOUHbIe MHO>KeCTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

Ha u3yueHune reomeTpun oTBOAUTCS 2 yaca B Hegesmo B 10 kiacce u 1 yac B
Hezesmo B 11 Kmacce, Bcero 3a ABa rozia ooyuenus - 102 yueOHBIX daca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMBbIe M IJIOCKOCTH B IPOCTPAHCTBe

OcHOBHble  TIOHATHSA  CcTepeoMeTpuu. Touka, T1IpAMas, IIJIOCKOCTb,
npocTpaHcTBO. [loHsiITMEe 00 aKCMOMaTUUeCKOM TOCTPOEHHUU CTepeoMeTpUU:
AKCUOMBI CTepeoMeTpUH U C/IeCTBUS U3 HUX.

B3avMmHOe pacrosiokeHue IpsAMBIX B IIPOCTPAHCTBe: IepeceKarolyecs,
rapajiylejibHble U CKpelluBarolyecs mnpsaMble. IlapannensHOCTh TMPSAMBIX U
IJIOCKOCTe B  TPOCTPAHCTBe: TMapasile/ibHble TMpsIMble B  MPOCTPAHCTBE;
Napayie/lbHOCTh TPEX MPSAMBIX; IMapajielbHOCTh MPSMOM Y IIJIOCKOCTU. YTJIBI C
COHAIIpaB/IeHHBIMU CTOPOHAaMH; YroJl MeXAY TIpsMBIMH B IIPOCTPaHCTBe.
[TapanienbHOCTh  IJIOCKOCTEM: rapasiesibHble IIJIOCKOCTH; CBOUCTBA
napaieflbHbIX —IIJIOCKOCTeld. [IpocTedivie MpOCTpaHCTBeHHblEe (QUIypbl Ha
TJIOCKOCTH: TeTpas/ip, Ky0, napasiesienuriesi; ToCTpOeHUe CeueHUH.

[TepnieHAUKYISPHOCTb NPSIMOU U IIJIOCKOCTHU: TepIIeHAUKY/ISIpHbIe TIPSIMbIe B
[IPOCTPAHCTBe, MpsMble I1apajijle/lbHble U IepleHJUKY/sApHble K IIJIOCKOCTH,
IIPU3HAK TeprIeHJAUKYJIIPHOCTU TNPSAMOW U IUIOCKOCTH, TeopeMa O IIpsIMOM
MepreHUKYJISIPHOM TIJIOCKOCTUA. YTJ/Ibl B MPOCTPAHCTBE: Yroa MEXAY TpPSIMOU U
IJIOCKOCTBIO;  ABYIPaHHbIA  YroJ, JIMHEWHbIM Yroj JBYIPaHHOrO  yrJja.
IleprieHIVKYy/IAp U HAaK/IOHHBIE: PACCTOsIHYE OT TOYKU [0 IUIOCKOCTH, pacCTOssHUe
OT TMpsAMOM [0  IUIOCKOCTH, TIpOeKUMss  (Urypbl Ha  IIJIOCKOCTb.
[TepneHAUKYNISAPHOCTb  TJIOCKOCTEW: TMPHU3HAK  IepPHeHAUKY/ISIPHOCTH  ABYX
I1I0CKOCTel. Teopema 0 TpéX reprieHAUKY/Ispax.

MHororpasHuKH

[ToHATHEe MHOrOrpaHHUKa, OCHOBHbIE 3/IeMeHTbl MHOIOI'PaHHUKA, BBIMYK/Ible
Y HeBBbINYKJ/Ible MHOIOT'PaHHUKHY; pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yronapHas
MpY3Ma; TPaHU M OCHOBAHUS TIPU3MBbI; TIpsiMasi ¥ HaK/IOHHasi PU3MbI; OOKOBast U
T10/IHAs IIOBEPXHOCTH TIPU3MBL. [Tapannenenurnep, MPSIMOYTOJIbHBIN
napajiesienunes; U ero csoucrsa. Ilvpamuza: n-yronbHas nupamuza, I'paHu U
OCHOBaHHe NUpaMU/Ibl; O0KOBast ¥ TIO/IHAasl TIOBEPXHOCTb MUPaMU/Ibl; TIpaBUJIbHAs U
yceuéHHasg nupamMuzia. OjeMeHTbl IIpu3Mbl W IuWpaMuzbl. IIpaBusbHbIe
MHOTOIPaHHUKHW: MOHATUE MPAaBU/IBHOIO MHOIOTPAaHHMKA; IpaBU/IbHAs IpyU3Ma U
NpaBu/bHasi TMUPaMKJQ; MpaBWIbHAs TpeyrojbHasi MNUpamMuAad W TPaBUIbHbIN
TeTpa’yp; Ky0O. IlpejcTraBieHne O TMpaBWIbHBIX MHOTOTPAaHHMKAX: OKTas3p,
Aozexkaszp v ukocasgp. CeueHus PU3MbI U ITUPaMU/bI.

CuMMeTpUss B MNPOCTPAHCTBE: CUMMETPUS OTHOCHUTENBbHO TOUKH, MPSIMOM,
IJIOCKOCTHU.  ODJIeMeHTbl CHMMeTpUM B IWpamMHujax, [apasiesenurnezax,
IpaBU/IBHBIX MHOIOI'PaHHUKAaX.



BbruncsieHe 371eMEHTOB MHOTOTPaHHMKOB: pébOpa, JuaroHaau, YIJibl.
[Tnoijags OOKOBOM TIOBEPXHOCTH MW TIOJIHOW TIOBEPXHOCTH TIPSMOM IIPU3MBI,
TM7I0I[aZilb OCHOBAaHWM, TeopeMa O OOKOBOW IIOBEPXHOCTH TIPSIMOM TIPH3MBL.
[Tnomaas 6GOKOBOM TIOBEPXHOCTH U TIOBEPXHOCTU TIPaBWILHOW THMPaMU/IBI,
TeopeMa O TUIOIIQH yCeuéHHOW mmpamuzbl. I[loHsaTHe 006 00béMe. OOBEM
MTUPaMU/IbI, TIPU3MBI.

[Tomobubie Tema B mpocTpaHCTBe. COOTHOIIEHHS MEXIy TUIOIIAsMU
MoBepxXHOCTel, 06bEMaMu TT0JOOHBIX TeJl.



IVNIAHUPYEMBIE PE3YJ/IBTATDI
JINHHOCTHBIE PE3YJ/IbTATDbI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHWsSI TIpOrpaMMbl yueOHOro mpeaMmeTa
«MaremaTrKa» XapakKTepu3yrTCH:

I'pakiaHCKOe BOCIIUTAHMe:

c(hOopMHPOBAHHOCTHIO TPAXKAAHCKOM MO3UIMKM 00yUarolerocsi Kak akTHBHOTO
M OTBETCTBEHHOTO UjeHa pOCCUMCKOro oOIecTBa, Tpe/CTaB/eHUeM O
MaTeMaThYeCKUX OCHOBaX (PYHKI[MOHUPOBAHUSI pa3/IMUHBbIX CTPYKTYP, SIBJIEHUH,
TIpPOLeAIyP TPaKJaHCKOTO ob6ijecTBa (BBIOOPBI, OMpPOCHI W TIP.), yMeHHEM
B3aMMO/IeMCTBOBaTh C COL[MATbHBIMA HWHCTUTYTaMM B COOTBETCTBUM C UX
GYHKUMSMU U Ha3HAUeHUEM.

ITaTproTHUyecKoe BOCIIUTaHUE:

c(hOpMHPOBAHHOCTBbI) POCCUMCKOW FPaXKAaHCKOW UJJ€HTUUHOCTH, YBaXKEHUS K
MPOIIIOMY Y HaCTOSIIIIEMY POCCUMCKOW MaTeMaTHKU, [IEHHOCTHBIM OTHOIIEHHEM K
JNOCTYDKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOM MaTeMaTHUeCKOW IIKOJIbI,
K HWCIO/b30BaHUIO 3TUX AOCTW)KEHWH B APYIMX HayKax, TeXHOJOrusix, cdepax
5KOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JIYXOBHBIX L[eHHOCTeu POCCUMCKOTO0 Hapo/a;
chOpMUPOBAHHOCTbID  HPAaBCTBEHHOT'O  CO3HAHWS, 3TUYECKOTO TIOBeeHwUs,
CBSI3aHHOTO C MPaKTUYeCKUM MTPUMEHEHUEeM JOCTHMXKEeHUW HAayKU U [1esiTe/TbHOCTBIO
yuéHOr0; 0CO3HaHWEM JIMYHOTO BK/IaZla B IIOCTPOEHKe YCTOMUMBOTO Oyayiiero.

JcTeTuyecKoe BOCIIUTAHME:

3CTETUUYECKUM OTHOLLIEHWeM K MUPY, BK/IIOYasi 3CTETUKY MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH, 00BeKTOB, 3a/1ay4, pelLleHnH, pacCyX/1eHuM;
BOCIPUMMUYMUBOCTBIO0 K MaTEMaTUYECKUM aClieKTaM Pa3/IMYHbIX BUJOB UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTBID YMEHUsI TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
WHTepecax 3/J0pOBOro U 6e3o0rmacHOro obpas3a yKHU3HU, OTBETCTBEHHOT'O OTHOILIEHUS
K CBOEMY 37I0POBbIO (3/10pOBOe THTaHHWe, COa/laHCUPOBAHHBIA PEXXUM 3aHATUN U

OT/bIXa, peryJsipHas bu3nueckas AKTUBHOCTD); ¢bur3uueckoro
COBepIIIeHCTBOBAaHUS, rpu 3aHSTHUSAX CMIOPTUBHO-03/I0POBUTETEHOM
JesITeTbHOCTHIO.

TpyaoBoe BocriMTaHue:

TOTOBHOCTBIO K TPYZly, OCO3HaHHEM L|eHHOCTU TPYZAO/00us; WHTepecoM K
pa3/iMuHbiM  cepamM  TpoeCCHOHATBLHOW  [eATeIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U eé TMPUIOKEeHUSIMH, YMeHHeM COBepllaThb OCO3HaHHBIA BbIOOP
Oyayieli mipodeccu U peanu30BbIBaTh COOCTBEHHBIE JKM3HEHHbIe TUIaHbI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHyeCcKoOMy 00pa3oBaHHIO U
CcamM000pa30BaHUI0 Ha TIPOTSDKEHWM BCeW JKU3HU; TOTOBHOCTBIO K AKTHBHOMY
yUaCTUIO B PellleHUH TTPAKTUYECKUX 3a7lau MaTeMaTUUeCKOW HarpaB/IeHHOCTH.

JKO0/IOTHYeCcKoe BOCIIUTaHue:

cchOpMHPOBAHHOCTBIO 3KOJIOTMUECKOW KY/IbTYPhl, TOHUMaHHWEM BJIUSHUS
COIL[MA/IbHO-9KOHOMHUECKHX TPOLIECCOB Ha COCTOSTHHE MPUPOJHOU U COIMATBHOMN
cpeiibl, OCO3HaHWEM TJI00aJIbHOTO  XapakKTepa 3KOJOTMYeCKHuX Ipobsiem;
OpHeHTalvell Ha TIpUMeHeHWe MaTeMaTUUeCKWX 3HaHWM [Jis pellleHusl 3aj7iau B
obnacTd OKpy»Karolllell cpefibl, TIJITAHUPOBAaHWS TIOCTYIIKOB M OILIEHKH WX
BO3MO>KHBIX TTOC/IeZICTBUM [I7Isi OKpPY’Karoll[el Ccpe/pbl.

IleHHOCTH HayUYHOT'0 TTO3HAHHUSA:

Cc(OPMHPOBAHHOCTHI0 MHPOBO33DPEHMS], COOTBETCTBYIOIIIEI0 COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKu ©  OOIIIECTBEHHOH IIPAaKTHKH, ITOHUMaHHEM
MaTeMaTUUeCKOl HayKu KakK cdepbl ueloBeUeCKOM [eATebHOCTH, JTalloB eé
Pa3BUTHUS W 3HAUMMOCTH [/I DPA3BUTUs I[UBWIM3AL[UH; OBJIaJIeHMEM SI3bIKOM
MaTeMaTHKd W MaTeMaTUUeCKOW KyJbTYpOoW KakK CpeJCTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJ/IATh TPOEKTHYH) U WCC/Ie[JOBATENbCKYIO [IeATeTbHOCTD
WHAVBHUIyaTbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeiMeTHbIe pe3yabTaThl OCBOEHHS TMPOrpaMMbl yueOHOro TpeiMeTa
«Maremaruka» XapaKTepU3yrTCs OBJIa/leHNEM YHHBEPCa/TbHbIMU
no3HaeamenbHbIMU  OeliCmeusMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, YHU8epCaAbHbIMU pe2yasimuUeHbIMU 0eliCmausiMU.

1)  YHugepcanbHble  nosHaeamesbHble  Oelicmeusi,  obecneuusarom
¢opmuposaHue 6a308blX KOZHUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyJcalmujee0  Mupd;  NpUMeHeHue  /N02UuuYecKux,
uccaedogamenbckux onepayuti, ymeHuii pabomams ¢ uHgopmayuet).

Ba3oBble ioruyecKue JeiiCTBUA:

e BBISIB/IATH U XapaKTePHU30BaTh CyI[eCTBeHHbIe TIPU3HAKN MaTeMaTU4deCKUX
O00OBbeKTOB, TIOHSTHH, OTHOIIEHWN MeXIy TOHSATUAMU; (HOPMYIMPOBAThH
oripefie/ieHUs1  TIOHSITWM;  yCTaHaB/AMBAaTb  CYLECTBEHHBbIM  IPU3HAK
K1accu(yKalii, OCHOBaHUs /i1 0000IeHHsT U CpaBHEHWs, KpUTepUr
MPOBOZVIMOTO aHAaJTN3a;

e BOCIPUHKMMATh, (OPMYJIUPOBaTHL U  MpPeobpa30oBbIBATL  CYXKAEHUS:
yTBepAuTe/IbHble U OTpULlaTe/ibHble, eAWHWYHbIe, UaCTHble U O0OIue;
YCIIOBHBIE;

e BBIAB/ISATH  MaTeMaTHUeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTvBOpeunsi B (akTax, [aHHBIX, HAO/IOJEHUAX U YTBEPXKIEHUSX;



npejjiaraTb ~ KpUTepUW [l BbISIBJIEHUSI  3aKOHOMEpPHOCTeNl U
TIPOTUBOPEYU];

e JlefaTb BbIBO/bI C MCIIO/Ib30BaHMEM 3aKOHOB JIOTWKH, [eAYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUeHN, YMO3aK/IFOueHUM 10 aHa/IoTh;

e TIPOBOJUTH CAMOCTOSITEJILHO ~ J/lIOKa3aTelbCTBA  MaTeMaTU4YecKuX
yTBepXKJeHUM (TpsiMble ¥ OT MPOTHMBHOIO), BBICTPaWBaTh apryMeHTaLluIo,
NPUBO/IUTL TPUMEPbl W KOHTPIIpUMepbl; 00O0CHOBBIBATH COOCTBEHHbIE
CY>K/I€HUsI U BBIBOJIBI;

o BbIOMpaTh crioco® peleHus: yueOHON 3aauM (CpaBHHMBAThb HECKOJIBKO
BapUaHTOB pellleHUsi, BbIOMpaTh Haubosiee TOAXOASIIMNA C yuéTOM
CaMOCTOSITE/IHO Bbl/le/IeHHBbIX KPUTEPUEB).

Ba3oBble nccie/joBaTe/IbCKHe AeiiCTBUA:

e HCIIO/Ib30BaTh BOTPOCHI KaK MCC/Ie[0BaTebCKU MHCTPYMEHT TI03HaHUS;
dbopmMyMpoBaTh BOMPOCH], (PUKCUPYIOL[MEe TIPOTUBOpeuHe, Mpobsemy,
yCTaHaBlIMBaTh WCKOMOe U  JlaHHOoe, (opMHpoBaThb  TUIOTeE3Y,
apryMeHTUPOBAaTh CBOIO MO3ULIUI0, MHEHUE;

e TIPOBOJUTH CaMOCTOSITE/IbHO CTJIaHUPOBAHHBIM 5KCTIepUMEHT,
WCC/IeIoBaHUe 110 YCTaHOBJEHUIO OCOOEHHOCTeld MaTeMaTHyecKoro
0o0bekTa, SIBI€HUS, TIPOL[ECCA, BBISB/IEHUIO 3aBUCUMOCTEN  MeXIy
oObeKkTaMu, SIBJIeHUSIMU, TIpoLieccamy;

e CAMOCTOSATE/ILHO (POPMYIUPOBaTh 0000IIeHNs U BBIBO/bI M0 pe3y/bTaTam
MIPOBE/IEHHOT0 HabJIFOZIeHHs, UCC/IeJOBaHUsl, OLIeHUBaTh [JOCTOBEPHOCTh
TIOJTyYeHHBIX Pe3yJ/IbTaTOB, BLIBOAOB U 000011eHNI;

e TIPOTHO3WPOBATb BO3MOXXKHOE pa3BUTHE TPOLleCcCa, a TaKXKe BBbIJBUTATh
MIPe/TIONI0XKEeHHs O er0 Pa3BUTHU B HOBBIX YCJIOBUSIX.

Pabora c uadopmanmeii:

e BBIAB/ATE JAeUIUTHI UHPOPMALIMH, JaHHBIX, HEOOXOAUMBIX /IJIsi OTBETa
Ha BOTIPOC U ZIJis PellleHusI 3a/iauu;

o BbIOMpaTh MHQPOPMALMI0O W3  HCTOYHUKOB  PA3/MYHbIX  THIIOB,
aHa/IM3UpPOBaTh, CUCTeMaTU3UPOBAaTb U WHTEPIIPeTHPOBaTh WH(GOpPMALIUIO
pa3/IMYHbIX BUZOB U (POPM TpeJCTaB/IeH S

e CTPYKTYpHUPOBaTh MH(OPMALIUIO, MMPE/ICTAB/IATh €€ B PA3/IMUHbIX (hopMmaXx,
WJUTFOCTPUPOBATh Tpadruecky;

e OLIEHUBATb Ha/I&KHOCTh uHpopMaLn 1o CaMOCTOSITE/IbHO
copMynMpOBaHHBIM KPUTEPUSIM.

2)  YHueepcanbHble KOMMyHUKamueHble Oelicmeusi, —obecneuugarom

Cc(hopMUPOBAHHOCMb COYUA/IbHBIX HABBIKO8 0OYUAOUWJUXCH.

Oouenue:



BOCIIDUHMMAaTb W  (OPMy/IUpPOBaTh CYXXJEHHUS B COOTBETCTBUU C
YCJIOBUSIMU U LieJIsIMU 0OI1leHusT; SICHO, TOUHO, TPAMOTHO BbIpaXkaTh CBOIO
TOUKY 3PEHUS] B YCTHBIX M MUCbMEHHBIX TEKCTaX, /aBaThb MOSICHEHUS T10
X0y pellieHus 3a/laul, KOMMEeHTHPOBATh MOJTyUeHHbIN pe3y/bTar;

B XoZie 06Cy>kKeHus 3a/jaBaTh BOTIPOCHI TI0 CYII[eCTBY 00CYKAaeMOM TeMbl,
npo6JieMbl, pelllaeMOl 3a/lauM, BbICKa3bIBaTh U/leH, HalleJleHHbIe Ha MOMCK
pellleHusi; COMOCTaB/sATb CBOWM CYXKJEHUS C CYXXIEHUSIMU [IPYyTUX
yUaCTHUKOB JMasiora, 0OHapy>KWBaTh pa3/iuuve U CXOJCTBO TIO3ULIUM; B
KOPPEeKTHOU popme opMyIMpOBaTh pa3HOI/IacKsi, CBOU BO3paKeHMUs;
MpeJCTaB/sATh  pe3yabTaTbl  pelleHdss  3a/laud,  SKCIIepUMEHTa,
WCC/IeOBaHUs],  TPOeKTa;  CAMOCTOSTeJbHO  BbIOMpaTh  (popmat
BBICTYTIJIEHUsI C yUETOM 3a/lay Mpe3eHTal[ii U 0CO0eHHOCTel ayJUTOPUM.

CoTpyaHuuecTBO:

3)

MOHMMAaTb W WCIOb30BaTh  TMPEUMYI[eCTBA  KOMaHAHOM U
WH/IMBU/Ya/IbHOM paboThI MPH pellieHrH yueOHbIX 3a/1ay; PUHUMATh 11e/Th
COBMECTHOH [/leITe/IbHOCTH, TIJIAaHUPOBaTh OPTraHW3al[di0 COBMECTHOMU
paboThI, pacripefiesiaTh BUABI PaboT, JOrOBapUBaThLCs, 00CY>KIaTh IMPOIeCC
1 pe3ynbTat paboTel; 060011jaTh MHEHUST HECKOTBKUX JTFOZIEH;
yuaCTBOBATh B TPYIMIOBLIX (hopMax paboThl (00CyKAeHHsI, 00MeH MHEHHH,
«MO3TOBBI€ IITYPMbl» W WHBIE); BBIMNOJHATL CBOIO YacTb pabOThl U
KOOD/IMHUPOBaTh CBOU [JEHCTBUS C JADYTUMH WIeHAMU KOMaH/bI;
OllIeHMBaTh KaueCTBO CBOETO BK/IaJa B OOMIUI MPOAYKT IO KPUTEPUSIM,
cchopMy/IMPOBAHHBIM YUaCTHUKAMH B3aUMO/IeHCTBUSI.

YHueepcanbHble — pez2yasmueHble  Oelicmgusi,  obecneuusaiom

¢hopmuposaHue cMbICN08blX YCMAHOBOK U HCU3HEHHbIX HAB8bIKOB AUYHOCMU.
Camoopranuszanus:

COCTaBJISITh [/1aH, A/ITOPUTM PeIlleHHs 3a/]JauM, BLIOUpaTh CIIocob peleHust
C Y4ETOM UMEFOIINXCSI PECYPCOB ¥ COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBAaTh ¥ KOPPEKTUPOBATh BaPUAHTHI PellleHni ¢ Y4ETOM HOBOM
nHbopmaruu.

CaMOKOHTPO/Ib:

BMa/leTh HaBBIKAMU TIO3HABAaTe/JIbHOM peduieKCMM KakK OCO3HaHUS
COBepIlIaeMbIX JeHCTBUM W MbIC/IUTENbHBIX MPOLIECCOB, UX Pe3yJ/bTaToB;
BIaJileTh CcrocobaMu  CaMOTIPOBEPKH, CaMOKOHTpOJISI —Mpoliecca U
pe3yJibTaTa pelieHus MaTeMaTHUeCcKou 3a/jauu;

NpeiBUIeTb TPYAHOCTU, KOTOpPble MOTYT BO3HUKHYTh TpH pelleHun
33/laul, BHOCUTb KOPDEKTHBbI B [IeATeJIbHOCTh Ha OCHOBE HOBBIX
00CTOATETBCTB, JJaHHBIX, HAWJEHHBIX OITMOOK, BBISIBIIEHHBIX TPYIHOCTEMH;



e OILIeHMBAaThb COOTBETCTBHE pe3yabTaTa LieJid U YCIOBUSM, OOBSICHSTH
MPUYMHBI TOCTV)KEHUSI WU HEJOCTW)KEHUS] pe3y/bTaTOB [1esTeIbHOCTH,
HaXOAWUThb OIIMUOKY, JaBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDI
10 K/TACC

OrneprpoBaTh MOHATUSIMU: TOUKA, MpsiMasi, TIJIOCKOCTb.

[IprMeHsSITb aKCHOMBbI CTepeOMeTpUU M CAe[CTBUS W3 HUX IIPU pelleHUuU
reoMeTpUYeCcKrx 3a/au.

OrneprpoBaTh MOHATUSIMU: MaPa//IeIbHOCTh U MEPIEeHUKYJ/ISIPHOCTb MPSIMbIX
U TIJIOCKOCTEH.

KnaccuduipoBaTh B3aMMHOE PpacrojiokeHHWe TIPSIMBbIX M TJIOCKOCTeM B
TPOCTPAaHCTBe.

OnepypoBaTh MOHSTUSIMUA: [ABYTPaHHbIA YroJi, TPaHU JBYIPAHHOrO YTIJia,
pebpo ABYrpaHHOTO yTJa; JIMHEWHBIM YTroi JBYTPAHHOTO yIJia; TpajycHas mepa
JIBYTPAHHOTO yT/Ia.

OnepupoBaTh MOHSATUSIMA: MHOTOTPDAHHUWK, BBINYK/JBIM W HEBBINYKJ/IbIA
MHOT'OTPaHHUK, 37IeMEHTbI MHOTOIrPaHHHUKA, PaBU/IbHbIM MHOTOTDaHHUK.

Pacno3HaBaTh OCHOBHBIE BH/IbI MHOTOIPAaHHUKOB (MMpamuza; TIpU3Ma,
NIPSIMOYTOJTbHBIN Mapasiiesienuriesi, Kyo).

KnaccuduimpoBatb MHOTI'OTpaHHUKH, BLIOMpast OCHOBAaHUS i)
Kiaccubukaliy  (BBIMYK/Ible W HEBBIMYK/Ible MHOTOTDAaHHMKW; IIpaBU/IbHbIE
MHOT'OTPaHHUKY; MPsIMble Y HAK/IOHHBIE IPU3MBbI, Tlapaslie/ieNnure/bl).

OrneprpoBaTh MOHATUSIMU: CEKYIIasi TJIOCKOCTb, CeUeHre MHOTOIPAaHHUKOB.

OOBSICHATH TIPUHIMIIBI TIOCTPOEHUS CeUeHHH, UCTI0JIb3YsI MEeTOZ, C/Ie/IOB.

CTpouTb CeueHWS] MHOTOIPAaHHUKOB METOJOM  CJIe[JOB, BBITIOJHSTD
(BBIHOCHBIE) TIIOCKWE UEPTEXXM M3 PUCYHKOB ITPOCTHIX OOBEMHBIX (DUTYp: BHJ
CBEpXY, COOKY, CHU3Y.

Permiath 3a7iaur Ha HaxXOJKJeHWe TeOMEeTPUUECKHX BEJIMUWH 110 00pa3riam Win
arOpUTMaM, TIpUMeHsIsi HW3BeCTHble aHa/JIMTUYeCcKhe MeTOAbl TPU PpelleHUun
CTaHJAPTHBIX MaTeMaTUUeCKHX 3a/lau Ha BbIYMC/IEHHEe PaCCTOSTHUM MeXAY BYMsI
TOYKaMM, OT TOUKM [0 TIpIMOM, OT TOYKU [0 TUUIOCKOCTH, MEXAY
CKpellMBatOILMMUCS TIPSIMbIMU.

Permath 3a7iaur Ha HaxOXKZeHHe TeOMEeTPUUECKUX BEJTMUHH 110 00pa3rjam Win
anroOpUTMaM, TIDUMEHsII W3BeCTHble aHaJUThUeCKWe MeTO/bl TpPU pelleHur
CTaHJApPTHbIX MaTeMaTHMYeCKWX 3aZjad Ha BbIUMC/IEHHME YIVIOB  MEXIy
CKpeI[MBAIOIIMMUCSL  TIPSAMBIMHM, MeXJy TIpMOM M IIJIOCKOCTBIO, MEXIy
TJIOCKOCTSIMM, JIByTPaHHBIX YT/IOB.



Bbrunc/isite 06bEMbI U TIIOAAA TIOBEPXHOCTeH MHOTOIPaHHUKOB (TIpH3Ma,
nupaMyjia) C TpyuMeHeHHWeM (OpPMY/; BBIYMCIATE COOTHOLUEHUS MeXAY
TIJIOIIA/ISIMU TIOBepXHOCTel, 00béMaMu 10I00HBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUSIMU: CHMMETpHsI B TIDOCTPAHCTBe; II€HTP, OCb W
TIJIOCKOCTh CUMMETPHU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, T1peoOpa3oBbiBaTh W WHTEPIPETUPOBaTh HHGOPMALMI0 O
MIPOCTPAHCTBEHHBIX reOMeTPUUeCKUX (PUrypax, mpeJCTaB/eHHYI0 Ha uepTeXkax u
PUCYHKaX.

[TpumeHsITb TeoMeTpuueckue (aKThl [Jid pellleHdss CTepeoMeTpPUUeCcKuX
3a/1au, Tpe/ro/iaratoliuX HeCKObKO 111aroB pellieHus], eC/IU yCJI0BUS TIPUMeHeHus
3a/laHbl B IBHOU (hopMe.

[IpuMeHSTb TIpOCTeMIlIMie TIpOrpaMMHbIe  CpeJICTBA M 3JIeKTPOHHO-
KOMMYHUKAIJMOHHbIE CUCTEMbI IPY PellleHUU CTepeoMeTpUUYecKUX 3a/jau.

[TpuBOAUTHL TIpUMepPbl MaTeMaTHUeCKHX 3aKOHOMEpPHOCTel B TIpupojie U
JKWA3HM, pacrio3HaBaTh MPOsIB/IeHNEe 3aKOHOB FeOMETPUU B UCKYCCTBE.

[IpuMeHsITb TOMyYyeHHble 3HaHUSI Ha TPaKTHKe: aHaJIU3MpOBaTh peajbHbIe
CUTyal[ud W TIPUMEHSITb W3yueHHbIe TIOHSATHS B TIpollecce TIOMCKA peleHUs
MaTeMaTUueCKu ChHOpMy/IMpPOBaHHON TIpo0/ieMbl, MO/Ie/TMPOBaTh peajbHbIe
CUTyallud Ha s3blKe TeOMeTpUu, UCC/Ie[oBaTh TIOCTPOEHHbIE MO C
MCTI0/Tb30BaHNEM TeOMeTpHUUYeCcKHX TOHITUM U TeopeM, arrapaTa ajareOpbl; peliaTh
MpaKTUYeCKUe 3a/lauu, CBs3aHHbIe C HAXO0XK/|€HUeM reOMeTPUUYECKHUX BeTUUUH.



TEMATHUYECKOE INTAHUPOBAHHWE

10 KJIACC
KonnuecTBo yacos
Ne HaumeHoBaHMe pa3/ie/ioB U TeM OnekTpoHHbIe (UG pPoOBbIe)
Kontponbnbie IIpakTuueckue
n/n NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE PecypChI
paboTsI paboThI
1 BBegenue B crepeomMeTpuio 10 https://m.edsoo.ru/C503R7VIP
[Tpsimble ¥ MJIOCKOCTH B IIPOCTPAHCTBE.
2 P pocTp . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapasienbHOCTD NPSIMBIX M IJIOCKOCTEH
[TepnieHAMKYASPHOCTD MPSIMBIX U
3 prierA uy P P 12 https://m.edsoo.ru/V6I1APUCD
TJIOCKOCTeN
4 Y171Bl MeXAY TIPAMBIMU U IVIOCKOCTSIMU 10 1 https://m.edsoo.ru/R38METBTQ
S5 MHororpaHHUKu 11 1 https://m.edsoo.ru/ XPW9OUSFB2
6 OO6BEMBI MHOTOTPAHHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 IToBTOpEHME: CeueHus], paCCTOSAHUSA U YIJIbI 1 https://m.edsoo.r/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

I[TPOI'PAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

IIOYPOYHOE IVTAHUPOBAHUE
10 KJTIACC

Ne
n/n

Tema ypoka

OcHOBHbIe TIOHATHSI CTEPeOMEeTPUU:
TOUKa, MpsiMasi, TUIOCKOCTh, IIPOCTPAHCTRO.
[TpaBua n300pa’keHus1 Ha pUCYHKAX:
1300pa’keHus TIJIOCKOCTeH, rmapasiiebHbIX
TMPsIMBbIX (OTPE3KOB), CepeIMHbI OTpe3Ka

[ToHsATHS: TIepeceKaroL[recs TI0CKOCTH,
riepeceKaroIIyecs rnpsiMasi ¥ TI0CKOCTh

KosmuecTBo yacoB

Bcero

KoHTpo/ibHBIE
padoThI

IIpakTHyeckue
padoThI

J/1IeKTpOHHBIe I{U(POBbIE
oOpa3oBaTe/IbHBIE PeCypChI

https://m.edsoo.ru/D3VCJ7UN4

https://m.edsoo.ru/NR6VJYCGK

IloHsaTus: nepecekaromuecs rjioCKoCTH,
rnepecekaromjuecs rpsMas U rjioCKOCTb

3HaKOMCTBO C MHOTOTpaHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha MPOEKLMOHHBIX UepTerKax
HauanbHble cBefieHus 0 Kybe U mupamu/e,

WX pa3BépTKU U mojenu. CeueHus
MHOTOTPDaHHUKOB

https://m.edsoo.ru/O6RNDFAMO

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ

HauanbHble cBesieHNst 0 KyOe U TMpaMuze,
VX pa3BépTKU U Mogenu. CeueHus
MHOT'OIPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

[ToHsTHE 006 AKCOMaTHUYeCKOM
MOCTPOEHUU CTePeOMETPUU: aKCHOMBI
CTepeoMeTpHUH U CIe/ICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IMoHsATHe 00 aKCHOMAaTHUUEeCKOM

https://m.edsoo.ru/DUKAX7QE1



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1

IMMOCTPOEHKH CTepeoOMeTPHUHN: aKCHOMBI
CTepeoMeTpHH U C/1eCTBUA U3 HUX

IToHsATHE 006 aKCHOMATUYECKOM

Mapa/ienenuries

9 IIOCTPOEHUU CTepeOMeTPHHU: aKCHOMBI https://m.edsoo.ru/YPKSSMLJL
CTepeoMeTpUU U CJIe[ICTBUS U3 HUX
[MoHsATHE 06 AKCHOMAaTHUUECKOM
10 [IOCTPOEHUU CTepeoMeTPUM: aKCUOMBI https://m.edsoo.ru/I3A98J679
CTepeoMeTpUU U CJIe[ICTBUS U3 HUX
B3arMHOe pacniosiokeHue NpsiMbIX B
11 MPOCTPARCTBE: HEPECERADIHAECH, https://m.edsoo.ru/TUTW8KR5Q
rapasuie/ibHble U CKpellBaroLecst
rpsiMble
[TapannenbsHOCTD MPSIMBIX U MJIOCKOCTE!N B
1 MPOCTPaHCTBe: MapaJsiie/bHble Hpﬂl\fble B hitps:/m.edsoo./CSOVLOLHE
MPOCTPaHCTBe; Mapasyie/IbHOCTb TPEX
MPSIMBIX
[TapanienbHOCTE MPSIMBIX U TIJIOCKOCTEN B
13 ripoctpaHcTBe: [lapanienbHOCTb NPAMOM https://m.edsoo.ru/PO5J6D23U
Y TIJIOCKOCTH
14 YTu1bl € COHarpaB/IeHHBIMU CTOPOHAMU https://m.edsoo.rw/LLJAVHVBW
15 Yron Mexay npsAMbIMU B IIPOCTPAHCTBe https://m.edsoo.rt/KGJM80EUK
16 Yron Mexay rpsiIMbIMU B TIPOCTPAHCTBe https://m.edsoo.ru/24LVWH9V8
17 Tapa/uiebHoCTL M710CKOCTeH: https://m.edsoo.ru/BUSTQ9HZT
rapa’siie/ibHble MI0CKOCTH
18 CBoiicTBa napasisie/ibHbIX TIJI0OCKOCTel https://m.edsoo.ru/0KQQK2ABA
[TpocTeiiiiivie TPOCTPAHCTBEHHBIE (DUTYDPBI
19 Ha IJIOCKOCTHU: TeTpa3Jp, Kyo0, https://m.edsoo.ru/MRT13XP79



https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79

20

[TocTpoeHue ceuenuii

https://m.edsoo.ru/DI3AX0O5J8

21 [TocTpoeHue ceueHuii https://m.edsoo.ru/20GC3ZP9P
KonTtpospHast pabota o Teme "IIpsimble u

22 TJIOCKOCTH B TIPOCTPAHCTBE. https://m.edsoo.ru/BI4O5QJEB
[TapaniebHOCTh TIPSIMBIX U TIJIOCKOCTel"
[TeprieHAVKYISIPHOCTD MPSIMOM U

23 IIJIOCKOCTHU: NTepIeHIUKYIAPHbIe IIPAMEIe B https://m.edsoo.ru/RN45YBO8R
TIPOCTPaHCTBe
[IpsiMble nmapasienbHbIe U

24 P P https://m.edsoo0.ru/32MXRZDDL
reprneHuKy/IsipHble K IJIOCKOCTH
[IpsiMble napasnnenbHble U

25 P P https://m.edsoo0.ru/JPUOTOI3N
TrepreHuKYy/IsipHbIe K JIOCKOCTH
[1pu3Hak nepneHAUKYISPHOCTH TIPSIMOU U

26 P PHERAMEYTAP P https://m.edsoo.ru/DC41W6K 14
TJIOCKOCTHU
[1pu3HaK nepneHAUKY/ISPHOCTH IPSIMOU U

27 P PHEHAMKYIIAD P https://m.edsoo.ru/HD3D63S5P
TJIOCKOCTHU
Teopema 0 mpsiMOU MeprieHJUKY/IIPHOU

28 P P PRCAAMIYIIAP https://m.edsoo.ru/YOIQSMOH1
TJIOCKOCTH
Teopema 0 TIpsiMoOii MiepIieHIUKY/ISIPHOU

29 P P preRAMKY AP https://m.edsoo.ru/81R5KUS5RJ
TJIOCKOCTH
Teopema 0 mpsiMOU MeprieHUKY/ISIPHOU

30 P P PRCAAMIYIIAP https://m.edsoo.ru/HFKNPKZ7T
TJIOCKOCTHU
[TeprieHAMKYSIp ¥ HAKJIOHHBIE:

31 pacCTosiHUe OT TOUYKHU 10 TJIOCKOCTH, https://m.edsoo0.ru/638GKWY7V
pPacCTosiHUE OT MPSIMOM /10 TIJIOCKOCTH
[TeprieHAUKYSIp ¥ HAK/IOHHBIE:

32 pacCTosiHUe OT TOUKHU 10 TJIOCKOCTH, https://m.edsoo.ru/AD6RCACRA

PacCTOsiHKE OT MPSIMOM /10 TIJIOCKOCTH



https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA

[TeprieHMKy/Ip M HAK/IOHHBIE:

33 pacCTOsIHUE OT TOUYKHM 10 TIJIOCKOCTH, https://m.edsoo.ru/VLLIQ7HXC
paccTosiHue OT NPSIMOM /10 TJIOCKOCTH
[TeprieHAUKYSIP ¥ HAKJIOHHBIE:

34 pacCTosiHUe OT TOUYKHU 10 TJIOCKOCTH, https://m.edsoo.ru/6P5BVV34R
pacCcTosiHUe OT MPSIMOM /10 TIJIOCKOCTH

35 Yl ]?,HPOCTpaHCTBe: YrOT MEXAy https://m.edsoo.ru/PSFIXUA1I
MPSIMOM M TJIOCKOCTBIO

36 JAByrpaHHEIi yroll, IMHEHbIH yron https://m.edsoo.ru/6R4A0EOMD
JIBYTPaHHOrO yrja

37 JABYrpaHHBIH yrofi, IMHEHHbIH yron https://m.edsoo.ru/MLOZZYZC7
JIBYTPaHHOrO yTJia
[TeprnieHMKYASPHOCTD MJIOCKOCTE:

38 TIPU3HAaK MeprIeHAUKY/ISIPHOCTU IBYX https://m.edsoo.ru/YRQDSM9NH
MJIOCKOCTeN
[TepnieHAMKYASIPHOCTD MJIOCKOCTEMN:

39 TpU3HaK MepreHvKYJ/IIpHOCTU ABYX https://m.edsoo.ru/DY2AF84T2
TMJIOCKOCTel
[TeprieHAUKYASIPHOCTD TJIOCKOCTEM:

40 TpU3HaK MepreH vKyJ/IIpHOCTU ABYX https://m.edsoo.ru/TSBOA9NH2
TMJIOCKOCTel

41 TeopeMa 0 Tpéx nepneHuKYyJ/IsIpax https://m.edsoo.ru/OW5LZ1RVZ

42 Teopema 0 Tpéx nepneHuKy/spax https://m.edsoo.ru/OP44KE54N

43 TeopeMa 0 Tpéx nmepneHuKYJ/IsIpax https://m.edsoo.rt/OWG81WDV3
KonTtpospHast paboTta 1o TeMam

44 " [1epren Ky APHOCTS MPAMBIX 1t https://m.edsoo.ru/VOXABPOPB

niockocTeil" 1 "YT/ibl MeXXAy IPSIMbIMU U
IJIOCKOCTAMU"



https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

[ToHsiTHe MHOTOTPaHHUKA, OCHOBHbIE
3/1eMeHTbl MHOTOTPaHHUKA, BBIMYK/Ible U
HeBBINYKJ/Ible MHOTOTPaHHUKH; Pa3BEpTKa
MHOTOTpaHHUKa

https://m.edsoo.ru/L5FTEZ8QX

46

[Tpusma: n-yrosbHas npusMa; rpaHu v
OCHOBaHUS NIPU3MBI; IIpsIMast U HaKJIOHHas
NpY3Mbl; G0KOBasi U TIOJTHAs TOBEPXHOCTh
NIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

48

49

50

51

52

[Tapannenenunes, NpsIMOYTO/IbHBIN
rapasuiesieniure]; U ero CBOMCTBA
[Tupamuza: n-yrospHas nMpamy/a, rpaHu
Y OCHOBaHHe Nupamu/ibl; 60KoBast 1
T10JIHasl TIOBEPXHOCTb TUPaMU/bl;
rpaBWIbHasA U yCeuéHHas upamuza

[IpaBu/ibHBIE MHOTOIPaHHUKU: TTOHSITUE
MPaBUWIbHOTO MHOTOTPaHHUKa;
rpaBWIbHasi TIpU3Ma U MpaBUIbHas
NYpamu/ia; IpaBUIbHAasl TPeyroyibHas
nMpaMu/ia ¥ MpaBUIbHBIN TeTpaszp; Kyo

[IpencraBneHue 0 MpaBUIbHBIX
MHOTOTpaHHUKaX: OKTas3/p, A0AeKasip U
MKOCas/ip.

CuMMeTpUsi B IPOCTPaHCTBE: CUMMEeTPUSsI
OTHOCUTE/IbHO TOUKH, MPSIMOM,
MJIOCKOCTH. DJIeMeHThbl CHMMETPUH B
nvpamu/iax, rnapasiieenurnesax,
MpaBUJIbHBIX MHOT'OTPaHHUKAX

BrrunciieHume 351eMeHTOB
MHOT'OTPDaHHHUKOB: PEOpa, AnaroHasm,

https://m.edsoo.ru/ITCOB1WIO

https://m.edsoo.ru/1ITOFX00PA

https://m.edsoo.ru/LWNGFZTWE

https://m.edsoo.ru/06SHO02IDD

https://m.edsoo.ru/SWEUC9ENR

https://m.edsoo.ru/EUP4MN760



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760

yIJIB

ITnoraab 60KOBOM TTOBEPXHOCTH U
TIOJIHOU ITOBEPXHOCTH NPSIMOK TIPU3MBI,

53 . . 1 https://m.edsoo0.ru/SQY9XSIL6
TUIOLA/[b OCHOBAHWH, TeopeMa 0 OOKOBO
TIOBEPXHOCTH TIPSIMOM TTPHU3MbI
ITnoraab 60KOBOM TTOBEPXHOCTH U
54 MOBEPXHOCTH NMpaBHILHOH mfpaMH'qH’ 1 https://m.edsoo.ru/R22FHBG60
TeopeMa O TUIOIaZ OOKOBOM
TOBEPXHOCTH YCEUEHHOW MTUPaMH/IbI
55 KonrponHas pabora no reme 1 https://m.edsoo.rt/VHYNJQMQD
"MHOrorpaHHUKH"
56 [MousiTrie 06 06BEME 1 https://m.edsoo.ru/GM1LC394G
57 OOBEM TTUPAMU/TBI 1 https://m.edsoo.ru/B307P8WTC
58 O0BEéM MUpaMupb 1 https://m.edsoo.ru/PQZIED3YF
59 O0BEéM MUpaMupb 1 https://m.edsoo.ru/RZ8BITMU9
60 OOBEM TTUPAMU/IBI 1 https://m.edsoo.ru/OHRFO2LCT
61 OO6BEM MPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 OOBEM TTPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 OO0BEM MPU3MBI 1 https://m.edsoo.ru/FIMQW6KET
64 Kowrportias pa6"0Ta rio Teme "O0bems! 1 https://m.edso00.ru/23S50I80N
MHOT'OTPaHHUKOB
[MToBTOpeHue, 06001eHNEe
65 cucTeMaTHr3alus 3HaHui. [TocTtpoeHue 1 https://m.edsoo0.r/KXTOCIOJG
CeueHHW B MHOTOTPaHHHKE
[ToBTOpeHue, 0600611IeHKE
66 CcUCTeMaTH3alus 3HaHUW. Berarcienue 1 https://m.edsoo.HKPEIIUC

PacCTOSIHUM: MeXAY ABYMSI TOUKaMH, OT
TOUKH ZI0 TIPSIMOM, OT TOUKH /10



https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC

TIJIOCKOCTH, MEeXXAY CKpellVBaoMUCS
NIPSIMBIMU

67

68

WToroBast KOHTpO/IbHast paboTa

IToBTOpeHMe, 060011IeH1E
CHCTeMaTH3allys 3HaHWH. BeruncieHue
YIJIOB: MEXXIY CKPEL[UBAIOLUMUCS
TIPSIMBIMH, MeXX/1y TIPSMOM U TJIOCKOCTBIO,

JIBYTPaHHBIX YIJIOB, YIJIOB MEXIY
MIJIOCKOCTSIMU

OBIIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

https://m.edsoo.ru/KB3EK0OA9U

https://m.edsoo.ru/X7CJU5LO0



https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

IIPOBEPSIEMBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KITACC

Kopa
npoBepsieMoro
pe3y/ibTara

IIpoBepsiemble NpeMeTHbIE Pe3y/IbTAaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI Cpe/JHEero 001nero oopa3zoBaHusA

7
7.1

7.2

["'eomeTpus
OneprpoBaTth MOHATUSIMU: TOUKA, NpsIMasi, IVIOCKOCTh

ITprMeHATb aKCHMOMBI CTepeOMeTpUN U C/Ie[CTBUSL U3 HUX NPU pelleHun
reoMeTpUuUeCcKuX 3ajau

7.3

7.4

OmnepupoBaTh TMOHSTHSIMU: Tlapa/UIe/IbHOCTh U TePIeH/JUKY/ISIPHOCTh
NPSIMBIX U [JIOCKOCTeM

KnaccuduimpoBath B3auMHOe pacrioyioykeHue TPSIMBbIX U TJIOCKOCTeld B
TIPOCTPaHCTBe

7.5

7.6

OnepupoBaTh MOHATHSMU: JBYTPAHHBIM yToJi, TPAHU ABYTPAaHHOTO YIIa,
pebpo ABYrpaHHOTO YTJIa, TUHEWHBINA yro/ JBYTPaHHOTO YTJa, TpajyCHast
Mepa IByTPaHHOT0 yTJia

OrnepupoBaTh MOHSATHUSMU: MHOTOTPAHHWK, BBIMYK/IbIA U HEBBITYK/IbII
MHOT'OT'PaHHUK, 37IeMeHThl MHOTOTDAHHHKA, MIPaBU/IbHBIA MHOTOTPaHHUK

7.7

7.8

Pacrio3HaBaThb OCHOBHbIE BH/IbI MHOTOTPAaHHUKOB (MHUpamMuza, MpH3Ma,
TIPSIMOYTOJIBHBIN TIapasiiesienurnes, Kyo)

KnaccubuipoBatb  MHOTOTPAaHHUKW,  BbIOMpas  OCHOBaHUSA /IS
Knaccubukauuyd  (BBIMYK/Ible W HEBBINYK/ble  MHOTOTPAaHHUKH,
MpaBUW/IbHbIe MHOTOTDAaHHUKHW, TIpsiMble U  HaAKJIOHHble TPU3MBI,
rapaJsijienienurie/ibl)

7.9

7.10

OnepupoBatb TIOHSITUSIMU: ceky1jas TIJIOCKOCTb, ceueHue
MHOT'OTDaHHUKOB

OOBSICHATh ~ TPUHIUITBI  TIOCTPOEHUSI CEUEHWH  MHOTrOIPaHHHWKOB,
WCIT0/1b3Y$s1 METO/] C/IeflOB

7.11

7.12

7.13

7.14

CTpouTb CeueHUs] MHOTOTPAHHHMKOB METO/IOM CJIe[]OB, BBIMOJ/IHATh
(BBIHOCHBIE) TUIOCKHE YePTeXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp:
BU/| CBEPXY, COOKY, CHU3Y

PeriaTth 3a/lauy Ha HaXOXKJeHHE TeOMETPUUECKUX BEJMUMH 110 oOpasiiaMm
WA aArOpuTMaM, IIPUMEHSISI W3BeCTHbIE aHAIMTUUYECKHe MEeTO/bl IPH
pEllIeHWH CTaHZAPTHbIX MaTeMaTUYeCKMX 3a/ad Ha BbIUMC/IEHHE
PaCCTOSIHUN MeX[y ABYMsSI TOUKaMM, OT TOUKH /10 TPSIMOM, OT TOUKHU [0
TMIJIOCKOCTH, MEX/1y CKPEIIMBaIOIMMUCS TIPSMbIMU

PemiaTth 3a/1auy Ha HaXOXK/eHHe TeoOMeTpUUecKrX BeJIMYMH 10 oOpasiliaMm
WA aAropuTMaM, INpUMeHss M3BeCTHble aHaIUTHYecKhe MeTOJbl IpU
pellleHny CTaHAApPTHBIX MaTeMaTUueCcKHWX 3a/lad Ha BbIUMC/IEHHE YIJIOB
MeX[y CKpelLMBaroLMMUCS TPSAMBIMUA, MEXJY INPSIMOM U IJIOCKOCTBIO,
MeX/1y TJIOCKOCTSIMU, [IBYTPaHHBIX YTJIOB

Bbrunciisite 00bEMBI M TUIOLIAIM  TIOBEPXHOCTEH MHOTOTPaHHHUKOB
(mpu3Ma, nrpamu/ia) C MpUMeHeHUueM (POPMYJI, BBIUMC/IATE COOTHOLIEHHS



MEXIy  TUIOLA/IMU TOBEPXHOCTeH, o0béMamMu MoJJ00HBIX
MHOT'OT'PaHHUKOB

7.15

OrnepupoBaTh MOHATUSIMU: CUMMETPHUSI B TIPOCTPAHCTBe, LIEHTP, OCb U
MJIOCKOCTb CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYDPbI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh W WHTEPNpPeTUPOBaTh WH(OPMAIUi0 O
MIPOCTPAHCTBEHHBIX T'eOMEeTpUUecKuX (urypax, IpeJCTaB/leHHYI0 Ha
yepTeXXax U pUCYHKax

7.17

[TpuMeHsTH TeoMeTpuueckre (akThl [/ pellieHUs] CTepeoMeTpPUUYecKUX
3ajlau, TpeJro/aratloliiXx HeCKOJbKO IIaroB peLleHus, eCIU YCIOBHUS
TIpMMeHeHUs 3a/laHbl B SBHOU (hopMe

7.18

7.19

7.20

[TpyMeHATL MpOCTelillIie TIpOrpaMMHbIE CpPeACTBAa M 3J€KTPOHHO-
KOMMYHHUKAaI[MOHHbIE CHUCTEMBbI TIPU PeLleHNUH CTePeOMeTPUUYEeCKHX 3a/1au

[TpuBOgUTE MpUMepPbl MaTeMaTUUeCKUX 3aKOHOMEPHOCTel B MpUpPOJe U
JKWA3HM, pPaclio3HaBaTh MPOsIB/IEHUEe 3aKOHOB TeOMeTPUH B UCKYCCTBE

[TprMeHsTH Mo/TyueHHbIe 3HaHUsI Ha TIPaKTHKe: aHa/M3MPOBaTh peasbHbIe
CUTyallud U TIPUMEHSATb MW3Yy4yeHHble IOHATUS B IIpoLiecce I1OMCKa
pelLeHus MaTeMaTUuecKu copMyMpoBaHHOM nipobieMbl,
MO/le/IMpOBaTh peasjibHble CUTYyalluM Ha s3blKe TeOMeTpUH, UCCIe[0BaTh
MOCTPOEHHbIE MOJIeJIM C MCII0/Ib30BaHUEM reOMeTpUYeCKUX MOHATUNA U
TeopeM, arrapaTa ajareOpsl, peliats MPaKTHUYeCKUe 3a/laud, CBsi3aHHbIE C
HaXOXX/jeHHeM reoOMeTpUYeCKUX BeJIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUSA

10 KITACC

Kop
7

7.1

IIpoBepsieMbIii 3/IeMeHT CO/iepXKaHUsA

I'eometpust

OcCHOBHBbIE TOHATUS CTepeoMeTpuM. Touka, mpsMasi, MJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 006  aKCMOMaTUYeCKOM  TIOCTPDOEHWM  CTEPEOMETPHM:  AKCHOMBI
CTepeoMeTpUU U C1e[CTBUS U3 HUX

7.2

7.3

7.4

7.5

B3avMHOe  pacriosiokeHWe  TIpSIMbIX B TIPOCTPAHCTBe:  TlepeceKaroluecs,
rapasjijie/isHble U CKpeluBatoiuecss TmpsiMmble. [lapasinesibHOCTh TPSIMBIX U
TJIOCKOCTeM B TIPOCTPAHCTBe: TapajulefibHble TIpsiMble B MPOCTPAHCTBe,
rapasiie/iHOCTh TPEX TIPSIMBIX, Mapasyie/lbHOCTh TMPSIMON U TUIOCKOCTU. YTJIbI C
COHATpaB/ieHHbBIMA CTOPOHAaMH, VyroJl MeXAy TIPIMbIMA B  TIPOCTPAHCTBe.
[MTapannensHOCTh TIOCKOCTeN: MapasuieibHble MJI0OCKOCTH, CBOMCTBA IMapasulebHbIX
riockocteit. [Ipocrelinivie mpocTpaHCTBeHHble (WIYphbl Ha TJIOCKOCTH: TeTpas[p,
Ky0, napasisiesienivre[i, MOCTpOeHUe CeueHU

[TepneHAUKYASIPHOCTb MPSIMOM M TIJIOCKOCTU: TIepHeHAUKYJspHble TIpsiMble B
TPOCTPAHCTBe, TIPSIMble Mapasuie/ibHble U MeprieHAUKY/IsSpHbIe K TIJIOCKOCTH, TPU3HAK
MeprHeHVKY/ISIPHOCTH NPSIMOU Y TVIOCKOCTH, TeopemMa O NPSIMOM NeprieHAUKY/IpHON
IJIOCKOCTU. YT/bl B TIPOCTPAHCTBE: Yrojl MeXAy TMpsSIMOM U  TJIOCKOCTBIO,
[BYTDaHHbIA Yroj, JWHEeWHbIM Yroa JAByrpaHHoro yrza. IleprneHaukynsp u
HaK/IOHHbIE: DACCTOSIHME OT TOYKH [0 TIJIOCKOCTH, pacCTOsSIHME OT TMpsIMOM [0
TMJIOCKOCTH, TPOeKLMsi (Urypbl Ha TMIOCKOCThb. [lepreHAuKYIsIPHOCTD TJIOCKOCTEM:
MpU3HaK  MeprneHAVKY/ISIPHOCTM  AByX  Iockocteil. Teopema o0  Tpéx
nepreHAuKYysipax

[ToHsiThe MHOTOrpaHHMKA, OCHOBHbIE 3/IeMEHTbl MHOTOTPaHHHMKA, BBINYK/ble U
HEeBBIMYK/Ible MHOTOTPDAaHHMKM, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas
npy3Ma, TPaHW UM OCHOBAHWs TIPU3MBbI, TpPsIMasi U HaK/IOHHasl MPU3Mbl, OOKOBasi U
TI0JIHasi IOBEPXHOCTh MpHU3Mbl. [lapasnienenurnes], IpSIMOYTOJIbHBIN Tapasuieenurnes
v ero cBorcTBa. [lupamuza: n-yrosipHasi mupamuzia, FpaHd U OCHOBaHUE MHpaMU/bI,
OOKOBast ¥ TI0J/THasi TIOBEPXHOCTh TUPAaMU/bI, TIPaBU/IbHASI U yCeuéHHasi TTMpamMu/a.
OfieMeHTbl TpU3Mbl M TNUpamMuzbl. [IpaBUbHbIE MHOTOTPAaHHUKHU: TIOHSITHE
MpaBU/IbHOTO MHOTOTpaHHWKA, TMpaBW/IbHasi TpW3Ma U TMpaBW/bHas MNHUpaMUA,
TipaBU/IbHasE TPeYToJibHasi MMpaMu/a U MpaBWIbHBIA TeTpaszp, Kyb. [IpeacrasneHue
0 TIpaBWIbHBIX MHOTOTPaHHUKaXxX: OKTa3/p, AoJeKasAp U uKocayapyrue CeueHusi
TIPU3MbI U TTMPAMU/TBI

CuMMeTpUsi B TIPOCTPAHCTBE: CUMMETpPHSI OTHOCUTE/NbHO TOUKW, TIPSIMOM,
MIJIOCKOCTH. DJIEMEHTbl CUMMETPUM B NTUpaMu/iax, Napasuienenureax, paBUIbHbIX
MHOTOTpaHHUKaX

7.6

Beruniciienre 3/1eMEHTOB MHOTOTPAaHHMKOB: pé0pa, AuaroHany, yriabl Ilmomiagb
OOKOBOW TIOBEDXHOCTM W TIOJHOM TMOBEPXHOCTU TIPSMOW TIPU3MBbI, TI/IOIA/b
OCHOBaHMiA, TeopeMa 0 OOKOBOI ITOBEPXHOCTH MPSIMOM Tpu3Mbl. [1oiaas 60K0BOA
TIOBEDXHOCTH W TIOBEPXHOCTU TPABWIBHOW TMHPaMHU/bl, TeopeMa O TUIOLIau
yceuéHHOM nupamu/sl. [TonsaTHe 06 06béMe. OObEM NMUPaMH/IbI, IPU3MBI

7.7

[Togo6HBIe Tesa B mpocTpaHcTBe. COOTHOLIEHHSI MEX/TY TI/IOIIAsIMK TOBEPXHOCTEH,
06BéMamMu MOJ0OHBIX Tesl




IIPOBEPSIEMBIE HA EI'D I10 MATEMATUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOM OBPA30OBATE/IbHOM
ITPOI'PAMMBI CPETHEI'O OBIIIET'O OBPA30BAHUSA

Kop IIpoBepsieMbie TPe0OBaHUSA K MPeJMETHHIM pPe3y/IbTaTaM 0CBOeHHS
NPOBEPAEMOro  OCHOBHOI 00pa3oBaTe/IbHO MPOrpaMMbI CpeJJHero oouero
Tpe0oBaHHUSA oOpa3oBaHus

BnaseHve MeTozamMu /0OKa3aTe/bCTB, aArOPUTMaMH pellleHds 3ajauy;
ymeHue (OpPMY/IUpPOBaThL U OMEpUPOBaTh TOHSATUSIMU: OIpe/iesieHue,
akCMoMa, TeopeMa, CJIeICTBHe, CBOMCTBO, TPW3HAK, J0Ka3aTeJbCTBO,
paBHOCH/IbHBIE (HOPMY/IUPOBKY; TIPUMEHSITh UX; yMeHUe OpPMYIUpPOBaTh
obOpaTHOe ¥ TIPOTHBOIIO/IOKHOE YTBepXKJeHHWe, NMPUBOJUTb MPUMephl U
KOHTPIIPUMEPHI, HCII0/Ib30BaTh METOJ, MaTeMaTH4eCKoW WHAYKLWY;
TIPOBO/IUTh  JlOKa3aTe/lbHble pacCy)KJeHWs TpPH pelleHduH 3a/ad,
1 OlLIeHHMBAaTh  JIOTMUECKYI0  TIPaBW/IbHOCTh  pPacCyKAeHWM; yMeHHe
OTIepUPOBaTh TIOHATHSIMH: MHOKECTBO, TIOJMHOXXEeCTBO, OTepaljuy Haj
MHO>KeCTBaMH; yMeHHe MUCI0/b30BaTh TEeOPEeTUKO-MHOXKeCTBEHHBIM
amrapar Jijisi OTIMCaHUs PealbHbIX TIPOLIECCOB U SIBJIEHWH U TIPY PellieHn!
3ajlau, B TOM UKCJIe W3 [JPYruX YyueOHBIX TIPeJAMETOB; yMeHHe
orepyupoBaTh TMOHATHUAMU: Tpad, CBSI3HBIN rpad, AepeBo, 1[HMK/, rpad Ha
TJIOCKOCTH; yYMeHHe 3a/laBaTb U OIHWChIBaTh rpadbl pa3IuYHBIMU
criocobaMu; UCTIOb30BaTh rpadbl MPH peleHr! 3a1au

YMeHue ornepupoBaTrh IMOHATUSIMU: HaTypajbHOe YMCIIO, Liesioe YUCJIO,
CTeIleHb C LieJIbIM IT0Ka3aTeseM, KOpeHb HaTypa/JbHOM CTeleHH, CTeleHb
C payuoOHalbHBIM I[IOKasaTesieM, CTelleHb C /leliCTBUTe/bHbIM
roKaszaTeseM, Jorapupm UYWclaa, CUHYC, KOCMHYC U  TaHTeHC
TIPOM3BOJIBHOIO YWCJ/IA, OCTAaTOK II0 MOZY/IIO, PpaldOHa/JbHOEe YHCIIO,
VppalMOHa/bHOEe  YWC/IO,  MHOXeCTBa  HaTypaibHbIX,  LeJbIX,
pallMOHA/NBHBIX, [IeUCTBUTE/IbHBIX UWCeJ; YMeHHe HCII0JIb30BaTh
TIPU3HAKKU /IeTMMOCTHA, HaMEHbBILIWKA OOIIMK Je/nTeNb U HauMeHblllee
ob1ijee KpaTHOe, anropuT™ EBKM/ja TIpW pellieHrH 3a7iay; 3HaKOMCTBO C
pPa3IUUHbIMA  TO3ULMOHHBIMA  CUCTeMaMH  CUUC/IEHUs;  yMeHHe
BBITIOJIHATH BBIUKMC/IEHHE 3HAueHH W 1peoOpa3oBaHMsl BbIPAKEHUH CO
’ CTeNeHsAMH 1 norapudmamu, mpeoOpa3oBaHusi APOOHO-PAL{MOHATBHBIX
BBID&KEHUM; yMeHHe OIlepupOBaTh IOHATUSIMU: I10C/1e[0BaTe/IbHOCTD,
apudmeTHrueckas rporpeccus, reoMeTrprueckas rporpeccus,
OeckoHeuHO yObIBaroIasi TeOMeTpUuYecKasi TIPOTPecCHsi; yMeHHe
3a/laBaTh I10C/1eJ0BaTe/IbHOCTH, B TOM UMCJIe C TIOMOLLbIO PEKYPPEHTHBIX
dbopmMyn; yMeHHe OIepyupoBaTh IIOHATHSIMU: KOMIIJIEKCHOE YMCJIO,
COTPSDKEHHBbIE KOMITJIEKCHbIE YKC/Ia, MOAY/Ib U apI'YMEHT KOMILJIEKCHOTO
ynciaa, ¢opMa 3anKMcyd  KOMIUIEKCHBIX yucen (reoMmeTpuueckas,
TPUrOHOMeTpUUecKass U  anrebpavueckasl); yMeTb  TIPOU3BOJUTH
apupMeTHUecKue [elCTBUS C KOMIUIEKCHBIMH UWC/IaMH; TPUBOJUTH
NpUMepbl  WCII0/Ib30BaHHS ~ KOMIUIEKCHBIX — UMCEN;  OleprpoBaTth
MOHATUAMU: MaTpulla 2xX2 W 3X3, OIpejeauTe/lb MaTpULibl,
reoMeTpUYeCKUI CMBIC/ OTpe/leNTUTeIst

YMeHue OreprupoBaThb TMOHATHUAMU: DPALIMOHAJ/IbHbIE, HWPPaljMOHAJ/ILHEIE,
I10Ka3aTe/IbHbIe, CTeIleHHbIe, J'IOFapI/I(bMI/I‘—IECKI/Ie, TPUTOHOMETPUYECKHE




ypaBHEHMsT W HepaBeHCTBA, WX CHUCTeMbl; yMeHHe OlepupoBaTh
TIOHSITUSIMH: TOXKIECTBO, TOXKJECTBEHHOe IpeoOpa3oBaHue, ypaBHEHHe,
HEepaBeHCTBO, CUCTeMa YpaBHEHUM U HepaBeHCTB, PaBHOCW/IBHOCTb
ypaBHeHH{, HepaBeHCTB M CHUCTeM; YMeHue pellaTb YpaBHEHUs,
HepaBeHCTBA M CUCTeMbl C IIOMOILLBIO pas/lMuYHbIX IPUEMOB; peLlaTh
ypaBHeHHUsl, HepaBeHCTBA M CHUCTeMbl C IlapaMeTpoOM; IIPUMEHSTb
yPaBHEeHMs], HepaBeHCTBA, WX CHUCTeMbI /JIS1 pelleHUs MaTeMaTH4eCKUX
3a71a4 ¥ 3a/]a4 U3 pa3MyHbIX 00/1acTell HAyKU U peaibHOM YKU3HU

YMeHue omnepupoBaTh TOHATUAMU: (YHKIUS, UYETHOCTh (YHKLIUU,
MepUOUYHOCTb (PYHKI[MM, OTPaHUYEHHOCTb (YHKI[UM, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (GYHKIUU, HarnboJIbIllee ¥ HaMeHbIIlee 3HaueHust
(yHKLIMM Ha pOMeXKyTKe, HellpepbiBHasi (PYHKIUS, aCUMIITOTHI rpaduKa
(dyHKI[UY, TIepBasi U BTOpasi MPOU3BO/HAS (PYHKLIUU, TeOMeTPUUeCKUil 1
(bu3nuecKuii CMBICTT TIPOM3BOJHOM, TIepBOOOpa3Hasi, OIpeze/éHHBINA
WHTerpai; yMeHue HaXOJWThb aCUMMTOTHI rpadguka (yHKIUH; yMeHHe
BBIUMC/ITE ~ TIPOU3BOJHBIE  CYMMBI, TPOU3BEJEHUs, YaCTHOrO U
KOMIO3UIUM (YHKIMM, HaXOAWTh ypaBHeHHe KacaTelbHOW K TpaduKy
(GyHKI[MY; yMeHHe HaXO[JWTb TPOW3BOJHBbIE 3/1eMEHTAapHBIX (YHKIWH;
yMeHHe UCI0/Ib30BaTh TIPOM3BOJHYIO [Jisl UCC/iefioBaHUs (GYHKIHM,
HaXO/UTh HauOO/bIIMe W HaWMeHbIlWe 3HaueHus (YHKLUN; CTPOUTh
rpadviKi MHOTOUJIEHOB C KCII0J/Ib30BaHUEM arlriapaTa MaTeMaTHUueCKOro
aHa/M3a;, TPUMEHSATb TIPOU3BOJHYIO [J/Isi HAXOXKIEHWs HaWIyylliero
pellieHUs] B TIPUK/IA[HBIX, B TOM UHC/Ie COLIMATbHO-3KOHOMUUECKUX U
(bu3nyeckux 3a/1layax; HAXOJUTh TIOMAAN U 00BEMBI (PUTY C TIOMOIIBIO
WHTerpaa; NpUBOAUTHL MPUMepPhl MaTeMaTHyecKoro MO/eTMpOBaHUs C
MOMOLIbI0 AU depeHLIManbHbIX YPaBHEHUN

YMeHue oOmepupoBaTh MOHATUAMHU: rpaduK (yHKIUM, oOpaTHas
(yHKLMS, KOMNO3ULMS (YHKLUM, JIUHelWHas (PyHKLHWs, KBaJpaTHYHast
dbyHK1US, paijoHaibHast byHK1MS, cTereHHast byHKIMS,
TpUrOHOMeTpUYeckre (yHKUWH, oOpaTHble TpPUTOHOMETPUYeCKHe
dbyHKIMY, TIOKa3aTenbHass W Jiorapudmuyeckass (QyHKUMW; yMeHHe
CTPOUTb TpPaUKU W3y4YeHHBIX (YHKIUM, BBITOIHATH MPeoOpa3oBaHuUs
rpadvkoB (yHKLMM, UCII0/Ib30BaTh rpaduKu [ijisi U3yueHusl MPoLiecCoB U
3aBUCUMOCTEeMH, TIPU peIleHu 3aJau U3 JIPYTUX Y4eOHBbIX MpeJMeTOB M
33/la4 13 peasibHOM )KU3HU; BbIpaXkaTb (hOpMy/iaMyd 3aBUCUMOCTU MEXAY
Be/IMUMHaMK; HCII0/Ib30BaTh CBOMCTBA U rpapuky (yHKLUUN /s
pellleHys ypaBHeHWH, HEPABEHCTB M 3a/]au C MapaMeTpamMu; u300paxkaTb
Ha KOOpDJWHATHOM IIJIOCKOCTM MHOXXeCTBa pelleHWd YypaBHEeHUH,
HEpaBeHCTB U UX CUCTeM

YMeHue pelatb TEKCTOBbIe 33/lauyd pa3HbIX TUIOB (B TOM YHWC/Ie Ha
TIPOLIEHTBI, ZIO/IM U YaCTH, Ha ABWKeHHe, paboTy, CTOMMOCTb TOBapOB M
YCJIyT, HaJIOTH, 3a/laui U3 00/1aCTH yrpaB/ieHusl TMUHBIMU U CeMeNHbIMU
(vHaHCaMK); COCTaB/SAThb BbIpa)KEHUs, YpaBHEHMs, HePaBEHCTBA U UX
CHCTeMbl 10 YC/OBHIO 3a/jaud, MCCIe[0BaTh IOJyYeHHOe pelleHhe U
OL|eHMBaTh TPaBAOINOA0OHOCTE pe3y/IbTaToOB; YMeHHEe MO/e/MPOBaTh
peasibHble CUTyallUM Ha S3bIKeé MaTeMaTHWKH; COCTaB/STh BbIPaKEHUS,
ypaBHEeHMs], HepaBeHCTBAa W MX CHUCTeMbl [0 YCJOBHIO 3a/lauM,
UCC/IeloBaTh ITOCTPOEHHbIe MOJe/Nu C MUCIO0J/b30BaHWeM amrnaparta
asnreOpbl, MTHTEPIPETUPOBATh TIOTYUeHHBIN Pe3y/IbTaT

YMeHuve oneprpoBaTh MOHATUSIMU: CpeJjHee apu(mMeTHUeckoe, MeaHa,



Hauborblllee 1 HauMeHblllee  3HAueHWs, pa3Max, [JUCIepcHs,
CTaH/lapTHOe OTKJIOHEHHe UHCJIOBOTO Habopa; yMeHHe W3B/IeKaTb,
VHTEepIIpeTUpoBaTh HMH(GOpMaLMIo, TpeJCcTaBleHHyl0 B Tabnuijax, Ha
JvarpaMmax, rpaukax, OTpaXkarol[yt0 CBOMCTBa peabHbIX MIPOLIECCOB U
sSIBJIEHUH; TIpe/|CTaB/ATh HHPOPMALIMIO C ITOMOLbI0 Tab/IUL U juarpamm;
WCCJIeIoBaTh CTaTUCTHMUeCKWe [laHHble, B TOM YMCJe C TNpUMeHeHWeM
rpapuuyeckix MeTOZOB M  37eKTPOHHBIX CpeACTB; rpadruecKku
WCC/ejoBaTh COBMECTHbIe HAO/MIOZEHUS C TIOMOILBI0  /UarpamMmm
paccerBaHUs U JIMHEMHOW perpeccuu

YMeHue oriepupoBaTh TMOHSTUSIMU: CJydyaliHbId OMNBIT U C/lydaiiHOe
COOBITHE, BEpPOATHOCTb CAYYaWHOTO COOBITHS; yMeHHEe BBIUHC/ISATh
BEPOSITHOCTh C MWCII0/Ib30BaHUeM TpaduuecKuXx MeTO/[0B; TIPUMEHSTb
(hopMynbl CIOXKEHUS] U YMHOXKeHHsI BeposiTHOCTel, ¢dopMysy MOTHON
BePOATHOCTH, opmyny BepHyin, KoMOMHATOpHBIE (DAaKThl U (OPMYIIHI;
OLIEHWBAaTb BEPOSITHOCTH peajlbHbIX COOBITHH; yMeHUe OIepUpOBaTh
TIOHATUSIMM:  C/TydaiiHasi BeJIMUYMHA, pacrpefie/ieHde BeposSTHOCTEH,
MaTeMaTUueCcKoe OKuZaHWe, [JUCTIePCUs U CTaHJApTHOe OTK/IOHeHue
C/lyualiHOM  BeMMYMHBbI, (GYHKLUU pacripefesieHdss U IIJIOTHOCTH
pPaBHOMEpHOI0, TI0Ka3aTe/lbHOTO M HOPMajbHOTO pacrpefiesieHuid;
yMeHHe WCII0/Ib30BaTh CBOWCTBA W3YYEHHBIX PpacrpezesieHud [Jjist
pellleHys1 3a7iau; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJIBIIMX UHCe,
METOZBbl BBIOOPOUHBLIX HWCC/Ie[OBAaHUM; yMeHHe TIPUBOAUTb TIPHUMeEpHI
TIPOSIB/IEHUSI 3aKOHA OOJIBINMX UMCET B TIPUPOJAHBIX W OOIIEeCTBEHHBIX
SIBJIEHUSIX; YMeHHe OTlepUPOBaTh MOHSATUSIMUA: COUYeTaHHe, TepecTaHOBKa,
YKWC/I0 COUYeTAHWM, UKMC/IO IepPecTaHoBOK; OWHOM HbIOTOHA; ymeHue
TIPUMEHSITh KOMOMHATOPHBIE PaKThl M PaCCY>KIEHHUs [/Isl pellieHus 3a/jay;
OLIeHHBAaTh BEPOSITHOCTH peasibHbIX COOBITHH; COCTaBJISITh
BEPOSITHOCTHYIO MOZe/Tb M MHTePIIPeTUPOBATh TIOJTYUeHHBIA pe3y/ibTaT

YMeHue oOfepupoBaTh TOHSATHSIMU: TOYKa, TIpsiMasi, TJIOCKOCTb,
MPOCTPAHCTBO, OTPe30K, JIy4y, BeAMUMHA VyIJa, [JIOCKANA Yrod,
[IBYTPaHHbIA yToJ, TPEXTPaHHBbIM Yro/, CKpeLuBaroluecs TMpsiMble,
Trapasiyie/ibHOCTh M TepreHAUKY/ISIPHOCTb TIPSIMBIX U TIJIOCKOCTeH, yros
MeX/y MPSMBIMHU, YTOl MeXAY MPSIMON M TJIOCKOCTbIO, YTO/l MeXAY
TJIOCKOCTSIMH, PacCTOsIHAE OT TOYKH /I0 TUIOCKOCTH, PacCTOSIHHE MEXIY
MIPSIMBbIMH, PacCTOsTHUE MeX/y TJIOCKOCTSIMU; YMeHUe MCI0JIb30BaTh MpU
pellleHHH 3aZlau U3ydyeHHble (akTbl U TeOpeMbl TJIaHUMETPUM; YMeHHe
OLIeHWBAaTb pa3Mepbl O0OBEKTOB OKDY’)KAlOIlero MWpa; CTPOWTh
MaTeMaTHUUeCcKrie MoOJeld C TIOMOL[bI0 TeOMeTPUYEeCKUX TIOHATUN U
Be/IMUKMH, pelllaTh CBsi3aHHble C HUMU MPaKTUYeCcKue 3a7aun
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YMeHue orepupoBaTh MOHSATHSIMU: T/IOIIAAL GUrypbl, 00bEM (GUTYPHI,
MHOTOTPaHHMK, MPaBWIbHbI MHOTOTDAHHUK, CeueHHe MHOIrOrpaHHMKa,
KyD, mMapasuienernures, Mpu3Ma, TNUpamuja, (urypa U TOBepXHOCTb
BpallleHusl, LWIUHJP, KOHYC, 11ap, cdepa, miomags cdepsl, MIoLaLb
TOBEPXHOCTH THMPaMU/ibl, TIPU3MBI, KOHYyCa, LWIMHApa, 00BEM Kyba,
NPSIMOYTO/ILHOTO TMapasijiesienure/ia, MUpaMu/bl, TMPU3Mbl, LWIMHAPA,
KOHYyCa, I11apa, pa3BépTKa MOBEPXHOCTH, CeUeHHsI KOHyca W LUIUH/PA,
napasse/bHble OCH WIM OCHOBAHMIO, CeueHWe 1lapa, IJIOCKOCTb,
Kacaroljasicss cgepbl, LWIMHAPA, KOHYCAa; YMEHHe CTPOMTb CeuyeHUe
MHOTOTpaHHMKA, M300paXaTh MHOTOTPAaHHUKH, (UT'YPbI ¥ TTOBEPXHOCTH
BpallleHHs], UX CeYeHUs], B TOM UHCJ/Ie C TOMOLLbIO 3/IEKTPOHHBIX CPEJCTB;




11

yMeHHe MPUMEHSITh CBOMCTBA reOMeTpUUeCcKUX (Uryp, CaMoCTOATeTbHO
(hopMyMpoBaTh OrpejieseHusi U3ydaeMbIX (PUTyp, BbIABUTaTh TMIOTE3bI
O CBOMCTBax W TMpU3HAKax reoOMeTpUuUecKux (GUryp, o00CHOBLIBaTb WK
orpoBepraTb MX; YMeHHe T[IPOBOJAWThL Kjaccupukaiuio ¢uryp mo
pa3MuYHbIM TIpHU3HAKaM, BBITIOJIHATE HEOOXO[UMble AOTIOJHUTEbHbIE
IIOCTPOEHNS

YMeHHe oOIepyupoBaTh TIOHATHUSIMU: JIBIDKEHHE B  TIPOCTPAHCTBE,
TrapaJiie/lbHbIN TePeHOC, CUMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTRBeE,
TIOBOPOT, TIpeoOpa3oBaHue T10f00UsA, TMOAOOHbIE (GUTYpBI;, yMeHHe
pacrio3HaBaTh paBHble W MOA0OHBIE (PUTYpBI, B TOM UYHC/Ie B TIPUPOJE,
WCKYCCTBe, apXWTeKType; WCII0/b30BaTh TeOMeTPUYeCKHe OTHOLIEeHUS
NpU pelLleHWH 3aJlayu; HaXOJUThb TeOMEeTPHUEeCKWe BeMUMHBI ([/MHa,
yrof, TomaAb, O0bEM) TpU pelleHHWH 3a/lau W3 [JPYruX yueOHBIX
TIPe/IMETOB U U3 PEaIbHOM YKU3HU; YMEHHE BLIUUC/ISATh T€OMETPHUUECKHe
BeJIMUMHBI (AJIMHA, YTOJ, IJI0MaAb, 00BEM, IUIOL[A/b TMOBEPXHOCTH),
UCIIO/Ib3ysd W3yueHHble (OPMY/IbI U METObl, B TOM YHCJIE: TJIOLIA/b
TIOBEPXHOCTH TIMPaMU/IbI, TIPU3MbI, KOHYCA, [IWIMHAPA, TUIOMAAb Cepsb;
00béM Ky0a, MpPSMOYTOJILHOTO Tapaslie/ienuriesia, MMPaMU/bl, TIPU3MBI,
LWIMHAPA, KOHyCa, Ilapa; yMeHHWe HaxOAWTb OTHOLIeHHe OOBEMOB
NoJ00HBIX GUryp
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YMeHre omiepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAsI CCTeMa KOOpJWHAT,
BEKTOp, KOOPJWHATHI TOUKU, KOOPAWHATHI BEKTOPa, CyMMa BEKTOPOB,
TpOM3BeJieHHe BEeKTOpa Ha UHWCJIO, Pa3/io’keHWe BeKTopa Mo 6asucy,
CKaJISIpHOe TIPOM3Be/ieHHe, BEKTOPHOEe TIPOM3Be/leHHue, VIOl MEeXIY
BEeKTOpaMH; YMeHHe KCI0/Ib30BaTh BEKTOPHBIM U KOODAWHATHBINA METO[
JUIA  pelleHWs TeoOMeTpPUYeCKMX 3aJau W 3a7iau  JApPYruX yueOHbIX
TIpeJIMeTOB
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YMeHve BbIOMpaTh TIOAXOASIMM MeTOJ| [JIi DellleHds 3ajjauu;
MOHMMaHHWe 3HAauUMMOCTM MaTeMaTUKU B UW3yYeHUU TNPUPOJHBIX U
00IIleCTBEHHbIX TIPOIIECCOB U sIBJIEHWW; yMeHWe Ppacro3HaBaTh
MpOsiB/iIeHHMe 3aKOHOB MaTeMaTMKU B HCKYCCTBe, yYMeHHWe TPUBOJUTH
MpyYMepbl MaTeMaTUUYeCKUX OTKPbITUM POCCHMHMCKOM W  MHUPOBOH
MaTeMaTHh4YeCKOW HayKu




INEPEYEHD 3JIEMEHTOB COJEPXXAHWSA, ITIPOBEPAAEMBIX HA EI'D
I10 MATEMATUKE

IIpoBepsieMblii 3/71eMeHT CO/iep)KaHUsA

Kop
1 Uucsia ¥ BEIUKMCTIEHUS
1.1 HatypanbHbie U 1jesble uricia. [IpyU3Haky JeJTMMOCTH Le/TbIX Yunce
19 ParoHanbHble  uncia. OOBIKHOBEHHbIE U JIeCATUUHBIE ApoOH, TIPOLIEHTHI,
' OeckoHeuHbIe TIepHoInUecKre Apobu
13 Apudmetnueckuit KOpeHb HaTypa/JbHOU cTerneHU. [lelcTBUSi ¢ apubMeTHUUeCKUMU
KOPHSIMU HaTypa/ibHOU CTeTreH!
1.4 CrerneHsb C Lie/ibIM TTOKa3aTesieM. CTerneHb C paljuoHa/IbHbIM MoKa3aTeseM. CBOMCTBa
CTerneHu
15 CHHyC, KOCMHYC M TaHTeHC YMCJIOBOrO aprymeHTa. APKCUHYC, apKKOCHHYC,
apKTaHreHC YKUC/I0BOTO aprymMeHTa
1.6 Jlorapudm umcia. [lecaTUuyHble U HaTypasbHble JI0rapupMbl
HetictBuTenbHble uucaa. ApudMeTHueckKhe oOrepaliu C  J1eHdCTBUTe/IbHBIMU
1.7 uyrcsamMy. [IpuO/IMKEHHBIE BHIUMC/IEHUS, TIPaBU/Ia OKPYT/IEHUs], TIPUKHU/IKA M OLIeHKa
pe3y/bTaTa BbIUMC/IeHUN
1.8 [TpeoOpa3oBaHe BbIpaKEHHH
1.9 KowmrmnnekcHele unciia
2 YpaBHeHVs U HepaBeHCTBA
2.1 Llesibie 1 1pOoOHO-paIOHa/IbHEIE YPAaBHEHHST
2.2 VppayyoHanbHble ypaBHeHuUs
2.3 TpuroHoMeTpuueckre ypaBHeHUsI
24 [TokasarenbHble U Iorapu(pMUUeCcKre ypaBHEHHS
2.5 [lesibie U 1pOOHO-paIOHATbHBIE HEPABEHCTBA
2.6 WNppaioHaibHble HepaBeHCTBa
2.7 [TokazaTenbHbIe U JorapupMUuecKre HepaBeHCTBa
2.8 TpuroHomMeTpuyeckye HepaBeHCTBa
2.9 Cucrembl ¥ COBOKYTHOCTH ypaBHEHUM U HepaBeHCTB
2.10 YpaBHeHVs, HepaBeHCTBA U CUCTeMBI C [1apameTpaMu
2.11 Martpuija cucTeMbl JIMHEWHBIX YpaBHeHUW. Oripe/ieiuTe/ib MaTpPULIbI
3 @DyHKLMU U TpaduKu
31 dyHKIWMs, crnocodbl 3a7anus GyHKUMK. ['padwk dyHkmu. B3aumHO obpaTHbIE
) dbynkumy. UéTHble U HeuéTHbIe PyHKIMU. [Tleproguueckre QyHKIIMU
O6nacte orpeziesieHUsT W MHOXECTBO 3HaueHWM (yHKimn. Hym ¢yHKUyw.
39 [TpoMeXXyTKM  3HAKOIOCTOSIHCTBA.  [IPOMEXYTKM  MOHOTOHHOCTH  (DYHKIIWU.
’ MakciMymMbl ¥ MUHUMYMbI (GyHKUMH. Hawnbosblllee ¥ HauMeHblllee 3HaueHHe
(YHKI[UH Ha IPOMEXKYTKe
33 CrerneHHasi (YHKIUSI C HaTypajJbHBIM U Ile/lbiM TlOKa3areneMm. EE& cBoMcTBa U
rpacduk. CoiicTBa 1 rpadvK KOPHS N-0M cTereHu
3.4 TpuroHoMmeTtpuueckre GyHKIMU, UX CBOWCTBA U TpaduKu
3.5 [Toka3sarenbHas u gorapudmMuueckasi GyHKIUH, UX CBOWCTBA U TpaduKu



Touku pa3pbiBa. AcUMNTOTBI TrpagukoB (yHKiui. CBolicTBa  (QYHKIUH,

36 HelpepbIBHBIX Ha OTpe3Ke
3.7 [TocemoBaTebHOCTH, CIIOCOOBI 3a/1aHMS TTOC/IeZI0BAaTeIbHOCTEeMH
3.8 ApudmeTrueckasi U reoMeTpuuecKas iporpeccuu. @opmysia C/10)KHBIX TPOLIEHTOB
4 Hauana MaTemaTrueckoro aHaausa
4.1 [Tpou3BoHasi hyHKIMU. [Ipor3BOHBIE 37IeMeHTapHbIX (YHKLINN
[IpyMeHeHre TIpOU3BOAHOW K HCCAe[OBaHUIO (YHKIIMM Ha MOHOTOHHOCTb U
4.2 9KCTpeMyMbl. HaxoykieHrue HauOO/bIero U HauMeHbIero 3HaueHus PyHKIUU Ha
OTpe3Ke
4.3 [TepBoobpa3sHast. iaTerpan
5 MHo>KecTBa U JIOTMKa
5.1 MHOXXeCTBO, ornepairjuu HaJi MHO)KecTBaMU. [IuarpamMmbl Ditsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTh U CTaTUCTHKA
6.1 OrnrcaTesnibHasg CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Komb6uHaTopuka
7 I'eometpust
7.1 PUrypsl Ha IIJIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B IMPOCTPaHCTBE
7.3 MHoTrorpaHHUKH
7.4 Tena v TIOBEPXHOCTH Bpall[eHUsI
7.5 KoopayvHatsl ¥ BeKTOPBI



YUYEBHO-METOJUYECKOE OBECIIEYUEHHNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIbI /I YYEHUKA

* Marematuka: anrebpa ¥ Hauaja MaTeMaTU4YecKOrO aHajv3a, TeOMeTpHsl.
I'eometpus. 10-11 knacc. AranacsH JI.C., byry3os B.®., Kagomues C.b. u gp.
AxioHepHoe o61iecTBo «M3marenbcTBo «IIpocBerieHe»

METOINYECKHWE MATEPHUAJIbBI VI YUUTEJIA

N PPOBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPChI CETA
NHTEPHET
https://Mouypoku.pd/

https://www.vaklass.ru/

https://uchi.ru/

https://www.gosuslugi.ru/landing/edu-content



https://моиуроки.рф/
https://www.yaklass.ru/
https://uchi.ru/
https://www.gosuslugi.ru/landing/edu-content

