MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHucTepcTBO 00pa30oBaHusl, HAYKH U MoJ1oaexu Pecnydomkun Kpbim
Yunpasiaenue oopazoBanusi aAMuHucTpanun CumM@peponobCKoro pamoHa

MBOY "MoJoae:xHeHCKasa mKoJga Ne2"

MYHULIMMATbHOE Gsssesaoneres
KETHOE  loiosecravens

51, 0)
PACCMOTPEHO COFHACOBAHO O Em EPASOBAT Eﬁcgigﬂ@pﬁz?%ma Kpbim, STREET="Y1

LUKONbHAS, [i. 2, L=nrT. MonogexHoe,

YK ENbHOE TEUPEKTOP, O="MYHALNANGHOE
BIODKETHOE OBLUEOBPASOBATENLHOE
Pyxosoaurens MO 3aMeCTHTENb AUPEKTOPA  YIEPSKIEHNE * e s aiooiocication

PH PECMYBJIMKM KPbIM", OrPH=1159102010176,
MONOOEXHEHCK S oieaiboeres e,
WNHH=910913227242,

AATHKOINA No 2" Soucnuimasonianain, oome
H.®.Bapcobuna A N .bydaukmiCUMPEPOTOJ1b CKozlitosraonarensior vpexaesve -
IIpoTokomn Ne Op@?AVOHA CHMOEPONOTISCKOM PAVOA

PECIYB/IMKW KPbIM"

oT «25» aBrycra 2025r. ot «29» aBrycra 2025r. PERGIAYBIINK e s tmmen: 2™

KPbIM - Foxt Roade Bepom 5.2

PABOYASI [TIPOTPAMMA
(ID 7901550)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb)»

1151 ooyuarommmxcest 10 — 11 kiraccos

nrr. MoJgone:xxuoe 2025



INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaK KaK 00eCcIe4nBacT BO3SMOXKHOCTh M3YUCHHS AUCIHILUIMH €CTECTBEHHO-HAyYHOH
HAMpaBJICHHOCTH M TPEIMETOB T'YMAaHUTAPHOTO IUKIA. [I0CKONBKY JOTHYecKoe MBIIUICHHE,
dopMupyemoe npu  H3y4eHHH OOYYAIOUIMMHUCS IOHATHHHBIX OCHOB T'€OMETPUH, IIpH
JI0Ka3aTeIbCTBE TEOPEM M TOCTPOCHUHU LIEMOYKU JIOTUYECKUX YTBEPXKICHUU TPU PEIICHUU
TeOMETPUYECKUX 3ajad, YMEHHE BBIIBUTaThb W OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Llens ocBoeHust mporpaMmsl yaeOHOro Kypca «l'eomerpus» Ha yriayOn€HHOM ypoOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4YaromMXCsl TPU H3YUYCHHUH TE€OMETPUH, Kak
COCTaBJISIIOIIICH TpenMeTHOH obmactn «MartemaTnka ¥ WHGpOpPMaTHKa» depe3 olecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
JEUCTBUN, CIEIU(PHUYHBIX T'€OMETPUH, U HEOOXOAMMBIX ISl YCIEHIHOTO NPO(ECCHOHAIBHOTO
00pa3oBaHus, CBI3aHHOTO C HUCIOIb30BAaHUEM MAaTEMATHKH.

[IpuopuTeTHBIMU 337a4aMu Kypca T€OMETPHH Ha YrITyOJIEHHOM YpOBHE, PACIIUPSIOIINMHE
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBISIFOTCS:

pacIIMpeHue NPeaCTaBICHNUs O FTeOMETPUH KaK YacTH MHUPOBOM KYJIBTYPHI U (POPMUPOBAHKE
OCO3HAHMSI B3aUMOCBSI3M TEOMETPUH C OKPYKAIOIINM MUPOM;

(dopMupoBaHHE TPEICTABICHUS O INPOCTPAHCTBEHHBIX (UIypaX Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIOUINX OMMUCHIBATH U M3Y4aTh Pa3HbIC IBICHHUS OKPYKAIOIIErO
MUpa, 3HaHHE MOHATUHHOTO anmnapara 1o pasaeiny «CtepeoMeTpus» yueOHOTo Kypca reOMETpUH;

(dbopMHpoBaHUE YMEHHS BIaJIETh OCHOBHBIMH IOHSTHSMH O IIPOCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMH CBOICTBaMH, 3HAaHUE TeopeM, (OPMYyJT W YMEHHE HUX NPHMEHSTH, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAaPTHBIE CIIOCOOBI PELICHHS 33/1ay;

dopMupoBaHHE YMEHHUS paclio3HaBaThb Ha YepTekax, MOJCIAX U B PEATbHOM MHpE
MHOTOTPAaHHHKH U TeJla BpaIlleH!Us, KOHCTPYHPOBATh T€OMETPUIECKHE MOJICITH;

dopMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TeOpHuil, (popMUpOBaHHE MMOHMMAHUS POJIM AKCHOMATHKH TIPH TPOBEICHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIAJE€Th METOJAMH JIOKA3aTEIbCTB W AITOPHUTMOB pEIICHHUS,
YMEHUS MX TPUMEHATb, MPOBOJUTH JOKa3aTelbHbIE pPACCYXKIEHUS B XOJE pELIeHUs
CTEPEOMETPUYECKUX 337ad M 3aJad C NPaKTUYECKUM coJepkaHueM, (OpMHUpPOBAHHE
OpeACTaBIeHUs O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB IHpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP)KICHHUIA U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYXKICHUH;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBILIIEHHS], UHTepeca K U3y4EHHUIO T€OMEeTpUH;

dopmupoBaHre (HYHKIHMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOW T€OMETPHUHU: yMEHHS
pacrio3HaBaTh POSBICHUS T€OMETPUIECKUX MOHATHH, 00BbEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KM3HCHHBIX CHUTYalUsAX ¥ TPH M3IYYCHHH JPYTUX YYEOHBIX MPEIMETOB, TPOSBICHUS
3aBUCUMOCTEl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAIbHBIX CHUTyallud, HCCIeI0BaHUA
MIOCTPOCHHBIX MOJIeNeH, MHTepIPETAIlMX OJTYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP>KaTENIbHBIMU JIMHUAMH yueOHoro kypca «I'eomerpusi» B 10—11 kimaccax
ABISTIOTCS: «IIpsIMBIe M TIJIOCKOCTH B MPOCTPAHCTBE», «MHoOrorpaHHukm», «Tema BparmeHus»,
«BeKTOopbI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «J{BUKEHHS B IPOCTPAHCTBE.

CdopmynupoBanHoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATUSIMUY,
peNeBaHTHBIMUA T€OMETPUU Ha YriayOnéHHoM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIepKAaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAaHHE JIOTMYECKHX YMEHHUH
pacripeniesisieTcsi He TOJIbKO 10 CoJIepKaTeIbHBIM JIMHUAM, HO U 110 TogaM ooydenus. ConepxaHue



00pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM ocBoeHust dexepanbHol paboueit
MPOrpaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPHUPOBAHO TAKUM 00pa30M, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITUAIBHEIM BOIIPOCAM 00YJaroIIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHHU30BaTh  OBJAJCHHE TEOMETPUYECKUMHU  TOHATUSMU U HABbIKAMU
MOCJIEI0BATEIBHO M TOCTYNATENbHO, C COOJIOJCHUEM NPHUHIMIIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MIPEICTABICHUN 00yYaroXcs, pacupsis
U yrayOuisis e€, o0pas3ys mpo4HbIe MHOYKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus ans  guddepeHnranuu  oOydeHHs, MOCTPOCHHS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHBIX @IporpammMm, o0OecrneduTh YriayOn€HHOE M3yYeHUE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO mpeamMeTa «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHKU C Y4€TOM BBIOOpa
Oynymeit npodeccuu, odecriedunBas MPEEMCTBEHHOCTh MEXKAY OOmUM U MpodecCruOHATBHBIM
o0paszoBaHHEM.

Ha n3yuenue yuebHoro kypca «I'eomerpus» Ha yriayoaéHHOM ypoBHe oTBoauTCs 204 yaca:
B 10 kmacce — 102 vaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 gaca B Heneo).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpelnBaroImuecs npsamele. [Ipu3Haku ckpemuBaOmuxcs npsaMbiX. [lapannensHOCTs IpSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIEC IIPSMBIE B IIPOCTPAHCTBE, MAPaJUIEIbHOCTh TPEX
OpSIMBIX, NApauUIeJIbHOCTh OpsMOM M Iockoctd. [lapamnenbHoe M IEHTpanbHOE
POCKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300pakenue Guryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAIIPABICHHBIMU CTOPOHAMM, YTOJI
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOMCTBA NapajyieNbHbIX IIockocTel. [IpocTeiiire npocTpaHCTBEHHbIE (PUIYPBl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIENUIIE], TIOCTPOCHUE CEYEHUN.

[lepnieHOAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: IEPIEHIUKYJSAPHBIE IpsSMBIE B
IPOCTPAHCTBE, IIPSAMBIC IapajUIeIbHBIC M IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
OproroHanbHOe NpoeKTUpoBaHue. [lepneHAuKyIsap M HAKIOHHBIE: PACCTOSHHE OT TOYKH JO
IUIOCKOCTH, PAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJOCKOCTb.
IlepnieH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIAPHOCTU ABYX ILUIOCKOocTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYIIIBl B IPOCTPAHCTBE: YrOJl MEXAY IIPSMOM U INIOCKOCTBIO, IBYIPAHHBIN YIOJI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buasl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpasHuka. IIpusma: n-yrospHas npusma, npsmas
U HakJIOHHas Mpu3Mbl, OOKOBas U TOJHas TMOBEpPXHOCTh npusMel. [lapamienenunen,
IPSMOYTOJIBHBIA MapajulesIeNIiNe]l W ero coWcrBa. KparTyailime Dyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. I[IpoctpancTBeHHas Teopema Iludaropa. IMupamuma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMu/Jia, MpaBUiIbHAS TPEYTOJIbHAS TMpaMK/ia U TPaBUWIIbHBIN TeTpasap, KyO. [lpencrasnenue o
[IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, AOAEKAdIP U UKOCAIP.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJIOIIA{b OCHOBaHUI, TeopeMa 0 GOKOBO
MOBEPXHOCTU NpsAMOM mpusMbl. [lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIbHON
NUpaMUbl, TEOPEMA O IUIOMAAN YCEUYEHHON TUPaMU/IBI.

CumMeTpusi B IpPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM TPABUIbHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHUMMETpHUS MapajljiesienuIena, CUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS NPABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIIPABIICHHbIE BEKTOpBI. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsI C BEKTOpAaMH: CIIOKEHWUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA CI0KEHUSA BEKTOPOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4Kciio. [TonsTHEe KOMIUTaHapHbIE BEKTOPHI. [ [pM3HaK KOMIITaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopeMa O pas3OKEHUH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! BekTopa. CBs3b



MEXy KOOpJMHATAaMH BEKTOpa M KOOPAWHATAMU TOUYEK. YTOJ Mexay Bekropamu. CkanspHoe
IIPOM3BEICHUE BEKTOPOB.
11 KJIACC

Tesa BpaleHus

[TonsTus: UMIAMHIPUYECKAas IOBEPXHOCTh, KOHUYECKas IOBEPXHOCTb, Cdepuyeckas
MOBEPXHOCTh, 00pa3yroIIre NoBepxHocTei. Tena BpalieHus: MIIHHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacnonoxeHne cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIOCKOCTH. Pa3BépTka umnmuapa u konyca. Cummerpus chepbl
U 11apa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHHOTO
napajuienenunesna u ciaeactsus u3 He€. OOBEM NPSIMONW M HAKIOHHOM NIPU3MBI, LWIMHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOTro CETMEHTA.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okosio IuMHApa. [lepeceuenne cdeprbl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHHKA, OITMCAHHOI'O OKOJIO cpephl, chepbl, BHIUCAHHOU B
MHOT'OTPAaHHUK WJIU TEJIO BPAllCHHUS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpancTtBe. OtHomieHue 00BEMOB, IUIOIMIAZE MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue mnonodus, romorerus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJIb30BAaHHUEM
CTEPEOMETPUUYECKUX METO/IOB.

[ToctpoeHne ceyeHUI MHOTOTPAaHHUKOB Y TEJI BpAIICHUS: CEUYEHUs LWIMHApA
(mapannenbHO W TEPIEHANKYISPHO OCH), CEUYEHUs KOHyca (mapajuielibHble OCHOBAaHUIO H
IPOXOJAIINE Yepe3 BEpUIMHY), CEUEHMsI 11apa, METOJbl MOCTPOCHMSI CEYEHHI: METOJ CJENO0B,
METO/1 BHYTPEHHET0 MPOEKTUPOBAHUSA, METO/1 IIEPEHOCA CEKYIIEeH MTOCKOCTH.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npocTpancTBe. Onepaunu HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOeHHUs. [IpsmMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmwxeHus u paBeHCTBO ¢uryp. OOmue
CBOICTBAa JBW)XEHUU. BuIbl ABM)KEHMI: NapaJlIeNIbHBI NEPEHOC, LIEHTpalbHAas CHUMMETpHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanus nogodus. [Ipsmas u chepa
Oiinepa.



IITAHUPYEMBIE PE3YJIbTATbBI OCBOEHU S YYEBHOI'O KYPCA «'EOMETPHSI»
(YI'VIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaaHckoe BOCIMTaHUE:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUH C MX (PYHKIIUSAMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPaXKTaHCKON MIIEHTUYHOCTH, YBAXEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB W POCCUUCKON MAaTeMaTHYECKOW IIKOJIbI, UCMOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJOTUSIX, chepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHUE JIMYHOIO BKJIAJAa B MOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MAaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MAaTEMAaTHUYECKHUM AacleKTam
pa3JIMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBINA PEKUM 3aHATUN U OTIbIXA, pEryispHas (u3ndeckas akTUBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
MpOECCUOHAIBHON JESTEIIbHOCTH, CBS3aHHBIM C MAaTEMaTHUKOW U €€ MPHUJIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0TMYEeCKOe BOCTIUTAHHUE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
100aTBHOTO XapaKTepa HYKOJIOTUUECKUX MPOOIIeM, OpHUEHTAITUS Ha TPUMEHEHHE MaTeMaTUYECKIX
3HAHMM JJIs1 pElIeHUs 3a7a4 B 00J1aCTH OKPY>KAOIIel cpeibl, IITaHNPOBAHUE MTOCTYITKOB U OIEHKU
UX BO3MOXKHBIX TTOCJICJICTBUM JIJIsi OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHUMaHHWE MAaTeMaTU4YeCKOW HaykKu Kak cepbl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMaTHUKU U MaTeMaTUUYECKON KyIbTYpOH Kak CpeACTBOM MO3HAHUS MUPAa,
TOTOBHOCTH OCYIIECTBIISITh TPOCKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh MHAUBUAYATHHO U
B IpYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTUYCCKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEIACICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUSA Ui 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBaTH W MPEOOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC W
OTpHUIIATEIIbHBIE, CIMHUYHBIE, YaCTHBIE M OOIIME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JAHHBIX, HAONIOJACHHWSIX W  YTBEePKACHHSAX, INpemjaraTb KPUTEPUU IS BBISIBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIHHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllMI0, MPUBOJUTH MPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBrble ncciie1oBaTeIbCKHeE AeHCTBHA:

UCIIOJIb30BATh BOIIPOCKHI KaK MCCIICIOBATEILCKUI MHCTPYMEHT IMO3HAHUS, POPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOjeMy, ycTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CaMOCTOSITEIBHO  CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCIICIOBAaHHE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIIBICHHUIO
3aBHCHUMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMH, TTPOLIECCAMH;

CaMOCTOSITENILHO (DOpMYyIHUpOBaTH 0OOOIICHHUS ¥ BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOTO
HaOIIO/IEHUs!, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, TAaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOMIPOC M IS
pelIeHus 3aa4H;

BHIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, AaHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QopM
MIPE/ICTABIICHHUS;

CTPYKTYpPUPOBATh HH(POPMAIIHIO, TPEICTABIATH €€ B pa3ITUYHbBIX (JopMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HANE&KHOCTh WHGOPMAIMU MO0 CaMOCTOSTENhHO  CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMHU M IEISIMU
06HleHI/I$I, SCHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IINUCBMCHHBIX
TEKCTaxX, 1aBaTh MOSICHEHUS 110 X0y PEILICHUs 3a/1a4i, KOMMEHTUPOBATH OJYYEHHBIN PE3yJIbTaT;



B X0/€ OOCYXJEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCY)XIAaeMOH TeMbI, IPOOIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJIbTAaThl PEIICHUS 3aJaud, HKCIEPUMEHTa, WCCIEAOBAHUS, MPOEKTa,
CaMOCTOATENIFHO BEIONPATh (hOpMAT BBICTYIIIICHUS C YUETOM 337a4 IPE3EHTALUHN 1 0COOCHHOCTEH
ayJIUTOPUH.

Pery1siTuBHBIEe YHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranuszanus:

COCTaBJIATH IUIaH, aJTOPUTM pEIICHHs 3aJadyH, BBIOMPATh CIOCO0 peIeHHs ¢ y4&Tom
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHH C y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

BJIaZICTh HABBIKAMH IIO3HABATEILHON pepIeKCHn KaK OCO3HAHHsI COBEPIIAEMBIX JACHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yiibTaTa PeHIeHHsI MaTeMaTH4eCKON 3a1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAHJCHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3Y/IbTATa LETH U YCIOBUAM, OOBICHATH IPUYUHBI JOCTHKCHUS
WIA HEJAOCTIKEHHS pe3yJIbTaTOB JIEATEIILHOCTH, HAaXOIUTh OIMIMOKY, JaBaTbh OICHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

NOHMMATh ¥ HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M MHIMBHIYaJIbHON PabOTHI MpH
pemieHNH y4eOHBIX 3aJay, MPUHAMATh LEJNb COBMECTHOH JIeATENbHOCTH, IUIAHUPOBATH
OpraHM3alUI0 COBMECTHOH paboThl, pacnpeneisTh BUAbI padoT, JOTOBapHBATHCS, OOCYXKIATh
MIPOILIeCC U PE3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOO YAaCTh paOOTHI M KOOPAWHUPOBATH CBOH ICHCTBHS C IPYTHUMHU
YJIeHAMU KOMaH/bl, OLIEHUBATh KAayecTBO CBOET0 BKJaja B OOLIMH MPOXYKT MO KPHUTEPUSM,
c(OpMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicss HAQyqIuTCs:
CBOOOJHO OINEPUPOBATH OCHOBHBIMU TOHATHUSMH CTEPEOMETPHH TMPHU pEHIeHUH 3a7ad |
MIPOBEJICHUN MaTeMaTHICCKUX PACCYKICHUH;
MPUMEHSITh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPH PEIICHUU T€OMETPUIECKUX 3a/1a4;
KJIaCCU(UIIUPOBATh B3aUMHOE pACIOJNIOKEHHE MPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;
CBOOOIHO OIEPUPOBATH MOHITHSIMH, CBSI3aHHBIMU C YIJIaMU B TIPOCTPAHCTBE: MEXKTY TPSIMBIMHU B
MIPOCTPAHCTBE, MEXKTY MPSMOU U TIIOCKOCTHIO;
CBOOOIHO OTEPUPOBATH MOHATHUSMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;
CBOOOIHO pacrlo3HaBaTh OCHOBHBIE BHIBI MHOTOTPAHHHUKOB (MIPU3Ma, MUPaMHUJIA, IPSIMOYTOJIbHBIT
napasuienenumne, Kyo);
KJIAaCCH(UITUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS JIUIS KJIACCH(PUKAIUY;
CBOOOJHO OTEPUPOBATH MOHATUSIMU, CBI3aHHBIMH C CEY€HUEM MHOTOTPAHHHUKOB IIOCKOCTHIO;
BBHITMIONHATh TAapajulebHOE, IIEHTPAIbHOE U OPTOTOHAIBHOE TPOEKTUpOBaHWE (uryp Ha
MJIOCKOCTh, BBITIOJIHATH N300pakeHus PUryp Ha miIoCKOCTH;



CTPOUTH CEYEHUS MHOTOTPAaHHUKOB PA3MYHBIMU METOIAMH, BBIMOJHATH (BBIHOCHBIE) IJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATH IUIOIIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUPaMuUa), FTeOMETPHUECKUX TEI
C IpUMEHeHueM (HopMy;
CBOOOJIHO ONEpPUPOBATH INOHATUSAMM: CUMMETPHsS B INPOCTPAHCTBE, LEHTP, OCb U IUIOCKOCTh
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI;
CBOOOJTHO OIEPUPOBATH IMOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;
BBINOJIHATH IEHCTBUSI HaJl BEKTOpaMH;
pewiath 3ajJaud  Ha  JIOKa3aTeJbCTBO MAaTEMaTHYECKUX OTHOIIEHUH M  HaXOXKICHHE
reOMETPUYECKUX BEJIMYMH, IPUMEHSS U3BECTHBIE METO/IbI IPU PEIIEHUU MaTeMaTHYECKUX 3a1a4
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXKHOCTH;
IPUMEHATh IPOCTEHIINE MPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE CUCTEMBI
IIPU PELICHNU CTEPEOMETPUUECKHUX 3a]1a4;
U3BJIEKaTh, IpPeoOpa3oBbIBATh M HMHTEPIPETUPOBATh HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKuX (pUrypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;
OPUMEHSTHh IOJyYeHHBIE 3HAHWSA Ha TPAKTHKE: CPaBHUBATh W aHAJIU3UPOBATH peajibHbIC
CUTyalluH, TPUMEHATh HM3YYCHHBIC TOHSTHS B TPOIECCE IMOMCKA PEUICHHS MaTeMaTHYECKH
chopMyIMpPOBaHHOW NPOOIEMbl, MOAEIUPOBATh pPEAlbHbIE CUTyallUd HA S3bIKE I'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIU C MCIOJb30BAHUEM I'€OMETPUUYECKUX IHMOHSTUH U TEOpEM,
anmnapara anreOpbl, pelaTh IPaKTUYECKUE 3a7a4M, CBA3aHHbIE C HAXOXKAEHUEM IeOMETPUUYECKUX
BEJINYHH;
UMETh Mpe/CTaBlIeHUs] 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM KaK COCTaBHOM 4YacTu
byHaaMeHTa pa3BUTHs TEXHOJIOTUH.

K xoniy 11 kinacca o0yyaromuiicst HayquTCs:
CBOOOJHO ONEpPUPOBATh IOHATUSAMH, CBS3aHHBIMU C IMJIMHAPHUYECKOW, KOHMYECKOH U
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOIY4EHUS;
OTIEPHPOBATH MOHATHUSIMH, CBS3aHHBIMU C TeJIaMH BpAIICHUS: IMIMHAPOM, KOHYycoM, chepoii u
1apoMm;
pacrio3HaBaTh Teja BpaleHus (LUIUHIP, KOHYC, cepa U map) U 00bSICHATh CIIOCOObI MOTYYEeHUs
TEJ BpalllCHHUS;
KJIaccu(UIMPOBaTh B3aUMHOE PACHOI0XKEHHUE CPephl U MIIOCKOCTH;
BBIYUCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOTPAHHUKOB M TEJ BpAIleHUs, OOBEMBI M IJIOLIAIU
MOBEPXHOCTEH MHOTOI'PaHHHUKOB U T€J BPALIEHHUsI, FEOMETPHUUECKUX TeJI C IPUMEHEHHEM (HopMy;
CBOOOJTHO OMEpUPOBATh TOHATHUSMH, CBS3aHHBIMA C KOMOWHALMSMHU TeNl BpalleHUs |
MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BITMCAHHBIM B Cepy M ONMUCAHHBIA OKOJIO cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BpallleHHUS;
BBIYHUCIISITH COOTHOIICHHUS MEXTY TUTOIIAISIMHA TOBEPXHOCTEH M 00BbEMaMU TIOJJOOHBIX TEIT;
n300paxarh u3ydyaeMble (UTYpbl, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHME YEpPTEXKH U3 PUCYHKOB
NIPOCTHIX 00BEMHBIX (HUTYD: BHII CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BpaIllCHHS,
U3BJIEKaTh, WHTEPIPETUPOBATh U IpPeoOpa3oBBIBaTh HHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;
CBOOOHO OTIEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;
BBITOJIHATH ONEPAIK HA/l BEKTOPaMH;
3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JICKapTOBOM CHCTEME KOOPAMHAT;
peliatb reoMeTpUYecKrue 3a7ayd Ha BBIUYMCIEHUE YIJIOB MEXAY NPSAMBIMH U IUIOCKOCTSIMH,
BBIYUCIIEHHE PACCTOSIHUH OT TOYKM JO IUIOCKOCTH, B 1I€JIOM, Ha MPHUMEHEHHE BEKTOPHO-
KOOPAWHATHOTO METOJIa TIPH PEIICHHH;



CBOOOJTHO OTIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C IBUKEHHUEM B IPOCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHUI,

BBITOJIHATh M300paKEHUS MHOTOTPAHHUKOB M TeJNl BpAIICHUS NPHU MapajuleIbHOM IEpPEeHOCe,
LEHTPAIbHOM CUMMETPUH, 3€PKaJIbHOM CHMMETPUH, IIPA IIOBOPOTE BOKPYI IIPSMOM,
npeoOpa3oBaHusl OI00MS;

CTPOUTh CEUYEHHS] MHOTOIPAaHHUKOB M TEJI BpAllEHUS: CEUEHUs LWIMHApaA (MapajljiesibHO U
NEPIEHIUKYJIPHO OCH), CEYEHHMs] KOHyca (IapajuleJbHble OCHOBAHUIO M IPOXOJISLINE YEpe3
BEpLIMHY), CEUEHHsI 11apa;

UCIIOJIB30BaTh  METOAbl IIOCTPOCHMS CEYEHMM: METOJ  CIENOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYIEN IIJIOCKOCTH;

JIOKa3bIBaTh NT€OMETPUYECKHUE YTBEPKICHUS;

IPUMEHSATh FeoMeTpruUecKue (paKThl Ui peLIeHNUs CTEPEOMETPUUECKUX 3a/1ad, PEAIOoIaratomx
HECKOJIbKO LIaroB PeleHHMs], €CIIU YCIIOBHsI IPUMEHEHH 3a/1aHbl B SIBHOM U HESIBHOU (opMe;
pemiatb  3aJadyd  HA  JOKA3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLICHMM W HAXO0XJICHHE
FEOMETPUUYECKUX BEJINYUH;

IPUMEHSITH IPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUN
CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATH IOJIY4YCHHbIE 3HAHHWA HA INPAKTUKE: CPaBHHUBATH, AHAJIU3UPOBAaTh MU OLEHUBATh
peallbHbIE CUTYallUH, IPUMEHATh W3Y4YCHHBIE ITOHATHUSA, TEOPEMBI, CBOMCTBA B MPOLIECCE MOMCKA
peleHsl MaTeMaTudecku chopMyITupoBaHHON MPOOIEMBI, MOJICIIMPOBATh PEANBHBIC CUTYAIHH
Ha S3bIKE€ T€OMETPUHU, UCCIIEJOBATH ITIOCTPOCHHBIE MOJIENIH C UCIOJBb30BAHUEM I'€OMETPUUECKUX
NOHATUI © TeopeM, ammapara anreOpbl, pemaTrh MPAaKTHYECKUE 3a/Jadyd, CBS3aHHBIE C
HaXO0X/ICHUEM IT'€OMETPUUYECKUX BEJINYMH;

UMETh IMpEACTaBICHUsI 00 OCHOBHBIX JTalax pa3BUTHUS TE€OMETPUU KaK COCTaBHOW YacTH
(dyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbnbie Tpaxriecke (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi

1 BBeneHue B cTepeoMeTpuio 23 1
5 BsaumHoe pacrnonoxenue npsiMbix B 5 1

IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8

MIPOCTPAHCTBE
4 [leprieHIUKYISIPHOCTD MPSMBIX U MIIOCKOCTEN o5

B [IPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B mpocTpaHcTBE 12
5 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 2

3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne i/ I:;;arn;(:‘};{o;::me pasieIon HTem Beero Kontpoabusbie IIpakruyeckue ggg?:f OOBB:TI:;])HH e
padoTshI padoThI pecype

1 AHamuTHYECKas TEOMETPHS 15 1
5 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATU3AIIHS 15 1

3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Temna BpamieHus 24 1
5 [Tnomaayu MOBEpXHOCTH U OOBEMBI KPYTIIBIX 9 1

Tem
6 JIBYOKCHUS 5 1
7 HOBTOP@HI/IG, 00001IIeHNE U CUCTEMATH3AIUS 17 9

3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KUIIACC
Kon .
TR IIpoBepsiemble NpeMeTHbIE Pe3yJILTATbI 0CBOCHHS! OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPUU W CIEACTBHS U3 HUX IPU PEIICHUH
reOMEeTPUUECKUX 3aa4
73 OnepHpOBaTr: HNOHATUSAMMU: TAPAIIEITbHOCTh U IEPIEHIUKYIIPHOCTD MPSMBIX
U TUIOCKOCTEN
74 KnaccudunupoBaTh B3aMHOE pacCIoONIOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPaHCTBE
OnepupoBaTh MOHATHUAMH: JABYTPAHHBIM YroJ, TpaHU JBYIPAHHOIO YIIa,
7.5 pedpo IBYrpaHHOrO yrja, JIMHEHHBIM Yros JBYTpaHHOTO yrja, rpajxycHas
Mepa JIByTpaHHOTI'O yria
76 OmnepupoBaTh MOHSATHSAMH: MHOTOTPAHHUK, Bbmylcnbiﬁ U HEBBIITYKJIBII
MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, PaBUJIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTIOTPAaHHHUKOB (IUpaMujaa, IpHU3Ma,
' IPSIMOYTOJIbHBIN Mapaieenumnes, Kyo)
KnaccudunumpoBatb ~ MHOTOTpaHHHMKH,  BBIOMpasi ~ OCHOBaHUS  JUIA
7.8 KJaccu(puKkanuy (BbIIYKIIbIE U HEBBIYKJIbIE MHOIOI'PAaHHHUKH, ITPaBUJIbHBIC
MHOTOT'PaHHHUKH, IPSMbIC U HAKIIOHHBIE TPU3MBI, TTApaJICIICITUIIC IBI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYINas TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATh NPUHIIUITBEI TIOCTPOCHHUS CEYSHUH MHOTOTPAHHUKOB, MCIIONB3YS
METO/I CJIEJIOB
CTpouTh CEYeHHS MHOTOTPAHHHKOB METOAOM  CIIEZIOB, BBITOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX 00BbEMHBIX (DUTYP: BU]L
CBEpXYy, COOKY, CHU3Y
Pemats 3a1aun Ha HaX0XK/IEHUE T€OMETPUUECKHUX BEJIMYUH 110 00pa3laM Win
ITOpUTMaM, NPUMEHSS U3BECTHBIE aHAIUTUYECKUE METO/bI MPU PELICHUU
7.12 CTaHJAPTHBIX MaTEeMaTHYECKUX 3a]ad Ha BBIYMCIICHHE PACCTOSHHHA MEXIY
JBYMsl TOYKaMH, OT TOYKHU JIO HPSAMOM, OT TOUYKUAO IUIOCKOCTH, MEXIY
CKPEIIMBAOIIUMUCS MPSMBIMH
Pemats 3a1aun Ha HaX0XK/IEHUE T€OMETPUUECKHUX BEJIMYUH 110 00pa3laM Win
ITOPUTMaM, NPUMEHS U3BECTHBIE aHAINTHUYECKUE METO/bI MPU PELICHUU
7.13 CTaHJAPTHBIX MAaTEMAaTWYECKHX 3a7ad Ha BBIYHCICHHUE YIIIOB MEXIY
CKPELIMBAIOIUMUCS TMPSAMBIMH, MEXAY NPSAMOH U IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, JIBYTPAHHBIX YTIIOB
Bbrauciate 00bEMBI U TUTOMIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIPH3Ma,
7.14 nupamMpa) ¢ IOpUMEHEHHeM (OPMYIl, BBIYHCIATH COOTHOIICHUS MEXIY
TJIOMIAIMU TTIOBEPXHOCTEH, 00bEMaMK MOJOOHBIX MHOTOTPAHHHUKOB
715 OmnepupoBaTh TOHSATHSIMH: CHMMETPUSI B TIPOCTPAHCTBE, IIEHTP, OCh W
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TUIOCKOCTh CUMMETPUHU (PUTYPHI




W3Bnekarp, mnpeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HHGMOPMALUIO O

7.16 NPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTypax, MpPEACTaBICHHYIO Ha
YyepTekax U pUCYHKax
[TpumensaTs reomerpuyeckre (akTbl A PELIEHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, NPEANOJIAralolIuX HECKOJbKO WIaroB pEIICHUs, €CIU YCIOBHUS
IPUMEHEHHUs 3aJJaHbl B ABHOH (popme
718 [TpumensaTs nmpocreiiliie MNpPOrpaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [IpuBoauTE TpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MpUPOIE U
KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE
[TpuMeHATh MoOJydyeHHbIE 3HAHMS HA NPAKTUKE: aHAJIM3UPOBATh peasIbHbIE
CUTYallud ¥ MPUMEHATh U3yYCHHBIC MMOHATHSA B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu c(hopMyJIMpOBaHHOM NMPOOJIEMBbl, MOJIEIUPOBATh peallbHbIE
7.20 CUTyallUl Ha S3bIKE T'COMETPUH, MCCIIEJOBATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM F€OMETPUUYECKHX MOHATUH U TEopeM, ammnapara aareopsl,
pemaTh MPaKTHYECKUE 339, CBA3aHHBIC C HAX0XKIEHUEM T'€OMETPHUECKUX
BEJIMYMH
11 KJIACC
Kon .
T IIpoBepsiemble Npe1MeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o0ero 06pa3oBaHus
pe3yjabTara
6 ['eomerpust
OnepupoBaTh MOHATUAMU: LMIMHIPUYECKAs IMOBEPXHOCTb, OOpasyroliue
6.1 WIMHAPUYECKOW TIOBEPXHOCTH, IMIMHIP, KOHWYECKAas TOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (IMIIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHsI TEJT BPALLICHUS
6.4 KnaccuduimpoBaTs B3auMHO€E pacnoiokeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIIAPOBOIT CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
6.5 CerMEHTa, IIapOBOM CJIOW, OCHOBAHWE INAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI W IUIONIAAM  TOBEPXHOCTEM Ten  BpalleHus,
TE€OMETPHUYECKUX TEJI C IPUMEHEHUEM (HOopMyIT
OnepupoBaTb MOHATUSMH: MHOTOTPAaHHUK, BIMCaHHBIE B chepy H
6.7 ONMCAaHHBIN OK0JO0 cdepsl, chepa, BIMCAHHASS B MHOTOIPAaHHUK WIIU TEJO
BpaLIeHUs
6.8 BbIuncnaTe COOTHOIIEHUST MEX]y IJIOUIaIIMU MOBEPXHOCTEH U 00BbEMaMu
' MMOJOOHBIX TEN
6.9 HSO6P&)K&TB n3ydaemble (UTYpBI OT PYKH U C MPHUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IIIIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUThH CCUCHHSI TEJI BPALCHHS
W3BnekaTh, WHTEPIPETUPOBATh H MPEOOpPa30OBBIBATH HWHPOPMALHUIO O
6.11 IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (QUrypax, TMpeACTaBIEHHYIO Ha

YEepTekKax U PUCYHKaX




6.12

[TpumensTh reomeTpuyeckue (akTbl ISl PEIIEHUS CTEPEOMETPHUYECKHX
3a/1a4, NPEANOoJaraloliMX HECKOJIbKO IIaroB pEIIEHUs, €CIU YCIOBUSA
MIPUMEHEHHUS 3aJIaHbl B ABHOU (hopMme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOTHATE  JIEHCTBUSA CIIOKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOXEHHUS BEKTOpa HAa YHUCIO, OOBSICHITh, KaKMMH CBOHCTBAMHU OHU
o0J1a1aroT

6.15

HpI/IMeHﬂTB IIPpaBUJIO MapaJuICICruIcaa mpru CI0XKECHUHU BEKTOPOB

6.16

6.17

OnepupoBaTh NOHATHAMHU: JEKAPTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJ1yJIb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPJIMHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPAMH, CKaJSPHOE IIPOU3BEIEHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILIAHAPHBIE BEKTOPbI

HaxoauTbh cymMMy BEKTOPOB U POU3BEICHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMHU, CKaJspHOE IPOU3BEJCHUE, PACKIAJbIBATh BEKTOP IO JBYM
HEKOJUTUHEAPHBIM BEKTOpaM

6.18

3a,I[aBaTB IJIOCKOCTb YPABHCHHUCM B HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGﬁH.IHG TCOMCTPHUUCCKUEC 3ada4d Ha INPUMCHCHHUC BCKTOPHO-
KOOpAWHATHOT'O METOJAa

Pemate 3amaud Ha [0Ka3aTEILCTBO MAaTEMAaTHYECKMX OTHOIIEHUH U
HaxOXXJICHHE TEOMETPUYCCKUX BEIMYHMH 110 OOpa3liaM WM aJrOpUTMaM,
MIPUMEHSIS U3BECTHBIE METO/IbI MPU PEIICHUH CTAHIAPTHBIX MAaTEMAaTUYECKHUX
3a1a4

6.21

6.22

6.23

[IpumeHsTh mpocTEHIMEe MPOrpaMMHBIE CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECCKUX 3314

HpI/IBOI[I/ITB MNpUMEPbI MATCMATHUUYCCKUX SaKOHOMepHOCTCﬁ B IpHUPOAC U
JKU3HH, paCllO3HABATh IPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHATh NOJIy4EHHBIE 3HAHUSA HA NPAKTUKE: aHAIM3UPOBATh PEaJIbHBIC
CUTYyallUd U IMPUMEHATh U3YyYEHHBIE MOHATUSA B MPOLECCE MTOMCKA PELICHUS
MaTeMaTU4ecku c(HOpMyIHpPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh peabHbIC
CUTyallUd Ha S3bIKE IE€OMETPHUH, HUCCIIEN0BATH IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM I'€OMETPUUECKUX MOHATHI M TeopeM, ammapara aiareopsl,
peuaTh NPakKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM I€OMETPUUECKUX
BEJINYUH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA
10 KJIACC

Kon
7

7.1

IIpoBepsieMblii 31eMeHT COAepPKAHUSA
I'eomerpus

OcHOBHBIE TMOHATUS CcTepeoMeTpuu. Touka, mnpsiMas, IIOCKOCTb, HPOCTPAHCTBO.
[TonsiTHE 006 aKCHOMATUYECKOM MOCTPOEHUHU CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUN U
CJIEZICTBUS U3 HUX

7.2

7.3

B3auMHoOe pacnosioxkeHue MPsIMBIX B TPOCTPAHCTBE: MEPECEKAIOIIUECs, TapalIeIbHbIE
U CKpCHIMBAOMIUECA  IIPAMBIC. HapaJIJIeHLHOCTb NpsMBIX U MJIOCKOCTEH B
IIPOCTPAHCTBE: MapajulesIbHbIE IMpPsSMbIE B IPOCTPAHCTBE, MAPAJUICIIBHOCTh TPEX
IPSAMBIX, [APAUICIBHOCTh IPSAMOM M IUIOCKOCTU. YIUIBIC COHAIIPaBICHHBIMU
CTOpPOHaMH, YTroJ MEXAY NpsSMbIMU B IpocTpaHCTBe. [lapamienbHOCTh MIIOCKOCTEM:
MapajulesibHbIE IUIOCKOCTH, CBOMCTBa MapajUlelibHBIX IUIocKocTel. IIpocreiimue
MPOCTPAHCTBEHHbIE (QUIypbl Ha IUIOCKOCTU: TETpadap, KyO, Mapaienenumnes,
MOCTPOEHUE CEUECHUI

[lepnieHAUMKYIAPHOCTh MNpPAMOM M IUIOCKOCTH: TEPIECHAUKYJSAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MPSIMbIE MapaJlICIbHBIE U MEPIEHINKYIIAPHBIE K IUNIOCKOCTH, TPU3HAK
NEPIEHAUKYIIIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpPEMa O MPSIMOU NEPIEHANKYIIIPHON
IUIOCKOCTH. YTJIBl B IPOCTPAHCTBE: YTOJI MEXIY MPSAMOU U IJIOCKOCTBIO, IBYIPAaHHBIN
YTOJ1, IMHEMHBIA yroJl IBYrpaHHOro yria. [lepneHaquKymsp U HaKJIIOHHBIE: PACCTOSIHUE
OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIOCKOCTH, MPOEKIUs (GUTYphl HA
IJIOCKOCTh. IlepneHauKyIsIpHOCTh TUIOCKOCTEN: IPU3HAK NEPHEHAUKYJIAPHOCTH JIBYX
mrockocreil. Teopema 0 TpEX NepIeH IUKyIsipax

7.4

7.5

[ToHsiTHE MHOIOIpaHHUKA, OCHOBHBIE DJJIEMEHTbl MHOIOIDAHHUKA, BBIIMYKIbIE H
HEBBIIYKJIbIE MHOIOTPaHHUKM, pa3BEPTKAa MHOrOrpaHHuka. IIpusma: n-yromnpHas
IpU3Ma, TPaHU U OCHOBAHMS PU3MBI, IpsIMasi U HAKJIOHHAs IPU3MbI, OOKOBast M MOJTHAS
MIOBEPXHOCTh Npu3Mbl. llapamnenenunen, npsSMOYroJapHBIM IMapajuieIenuIle]] U €ro
cBoiicTBa. [lupamuaa: N-yronpHas nupamMua, FpaHu U OCHOBaHUE MUPaMUIbl, OOKOBas
U TIO0JIHAs TOBEPXHOCTh MUPAMMJIbI, IPAaBUIbHAS U yCeU€HHas MUpaMuaa. DIEMEHTHI
npusMel M nupaMmuibl. IIpaBuinpHBIE MHOTOIpDaHHHMKHM: IOHSTHE IIPABHJIBHOTO
MHOTOI'PDAHHMKA, TpaBWIbHAsA MNpHU3Ma U TMPAaBWIbHAs IHPAMUJA, [PaBUIbHAS
TpeyroJjibHasi MMpaMKJia U MPpaBUWIbHBINA TeTpadip, KyO. [IpeacraBienne o npaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadJIp, JOJAEKadAp U ukocayapyrue CeueHus Npru3Mbl U TUPAMU/IBI

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMCTPUA OTHOCUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OeMEHTHI CUMMCTPUHU B nupamMujaax, napamicjcnmicaax, IMpaBHUJIbHBIX
MHOT'OI'paHHUKAaX

7.6

Bbluucnenne 37€eMEHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yriasl. Ilmomans
OOKOBOI MOBEPXHOCTH U TIOJTHOW MOBEPXHOCTH MPSAMOI MPU3MBI, IJIOLab OCHOBAHUH,
TeopeMa 0 GOKOBOW MOBEPXHOCTH MPsAMOM npu3Mbl. [110111a15 00KOBOI MOBEPXHOCTH U
ITOBEPXHOCTU TPABWIIBHOM MHUpPAaMU[bI, TEOPEMA O IJIOMAAM YCEYEHHOW MUPAMMJIBI.
[Tonsarue 06 06véme. O6BEM nUpaMuIbl, IPU3MBI

7.7

[Tomo6ubIe Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXKAY IIOMAASIMH MOBEPXHOCTEH,
00BEMaMHU TOOOHEIX TEI

11 KUIIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS




I'eomeTrpus

6.1

HunuHapudeckas MOBEPXHOCTh, 00pa3yoIIue MUIUHAPUIESCKOW TTOBEPXHOCTH, OCh
MWIAHIPUYECKON mMoBepxHOCTU. [[MmuHAp: ocHOBaHHMS M OOKOBas MOBEPXHOCTb,
oOpasyromas 1 0Ch, TUIONIaab OOKOBOW 1 MOJIHON TTOBEPXHOCTH

6.2

6.3

6.4
6.5

6.6

6.7

Konunyeckas moBepxHOCTh, 00pa3yroline KOHMUECKO MOBEPXHOCTH, OCh M BEpIINHA
KOHHYECKOW moBepxHOCTU. KOHyc: OoCHOBaHHME W BepuInMHa, 0o0pa3ylomas U OcCh,
IJI0IIa s OOKOBOM M TIOJIHOM IOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpasyroume u
BBICOTA, OCHOBAHWMSI 1 OOKOBAsI IOBEPXHOCTH

Cdepa u map: ueHTp, paauyc, AMameTp, IJIouaap NoBepxXHOCTH chepsl. Bzaumuoe
pacrioyio)keHue cdepbl M IUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe, TIomaab
cepsl

N3o0paxkeHune Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka muImHApa U KOHyca
KomOuHanmu Ten BpalieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIA OKOJIO
cdepsl, chepa, BMcaHHass B MHOTOTPAHHHUK, HITH TEJIO BPAIICHHS

[TonstTre 06 oO6BEMe. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapaJlIeNienuIea | ciaeacTBus u3 He€. O0bEM HMIIMHIPA, KOHYCA.
O0BEéM mapa u rwiomazas cheps

[Tono6uble Tena B npocTpancTBe. COOTHOIIEHUS MEX/1Y IUIOIIAIIMU [TOBEPXHOCTEN,
00bEMaMU TOIO0HBIX TEJT

6.8

6.9

Ceuenust miuHApa (mapauieTbHO M TMEPHEHAMKYISPHO OCH), CEYEHHs] KOHYcCa
(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUECHUS 11apa

Bekrop Ha miockoctT M B mpocTpaHcTBe. ClOkKEHHUE M BBIUWTAHHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4yucio. Pa3noxeHune BekTopa Mo TpEM HEKOMILIaHAPHBIM
Bektopam. [IpaBuno napamienenunena. Penienue 3aiad, cBsI3aHHBIX C IPUMEHEHUEM
MIpaBJI JCHCTBHI ¢ BEKTOpaMU

6.10

[IpsamoyronpHasg cucremMa KOOpAMHAT B NPOCTpaHCTBE. KoopauHaTel BEKTOpA.
[Ipocreitimne 3amaum B KOOpAMHATAX. Yrol Mexay BekTopamu. CkanspHoe
MPOU3BEJICHUE BEKTOPOB. BhIUMCIEHUE YIIIOB MEXIYy NPSAMBIMH M TIJIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METO/I ITPU PEILIEHUH TEOMETPUUYECKHX 3a/1a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnagenne wmeromamMu J10Ka3aTenbCTB, AITOPUTMAMH PEIICHHS 3ajad;
yMmeHue (OpMyIHpOBaTh M ONEPUPOBATH TOHSATHSMH: OIPEIEIICHUE,
aKCMOMa, Teopema, CIEJCTBHE, CBOWCTBO, IPU3HAK, J0Ka3aTEIIbCTBO,
PaBHOCHIIbHBIC (POPMYJIMPOBKH;, MPUMEHATh UX; YMEHHE (POPMYIHPOBATH
oOpaTHOE W TMPOTHBOIOJIOKHOE YTBEPKICHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ] MAaTEeMAaTUYeCKOH HHIYKIIHH;
MMPOBOAWUTDL AOKA3aTCJIbHBIC PACCYKACHUA IPU PCUHICHUHA 3aa4, OLICHUBATH
JIOTHYECKYI0  NPABWIBHOCTh  PACCYy)KICHHUW; YMEHHE  OIEePHPOBATH
IMOHATHUAMU. MHOKCCTBO, IIOJAMHOKCCTBO, OIICpallkMU HaAJd MHOXCCTBAMU,
YMEHHUE HCII0JIb30BaTh TEOPETHKO-MHOXKECTBEHHBIU armapar JJisi OCaHHs
PCATBHBIX IMPOLCCCOB U SIBJIEHUU U Ipu pCIICHHUU 3a/1a4, B TOM YHCJIC U3
JIPYTrUX Y4eOHBIX TPEJAMETOB; YMEHHE OINEPUPOBATh MOHATHSAMH: Tpad,
CBSI3HBIN Tpad, JepeBo, MUKI, rpad Ha IJIOCKOCTH; YMEHHE 3aTaBaTh U
OIKCHIBATh Tpadbl Pa3IHMUYHBIMU CIIOCOOAMHM; HWCIIOIB30BaTh Tpadbl MpU
peIICHUHN 33129

YMeHue omnepupoBaTh MOHATUSMHU: HATypaJbHOE YHUCIIO, LIEJI0€ YHCIIO,
CTENEHb C LEJIBIM I10Ka3aTeIeM, KOPEHb HAaTypaJbHOW CTEIEHH, CTEIIEHDb C
palMOHAJIBHBIM II0Ka3aTeeM, CTENEHb C JACHCTBUTEIbHBIM I10Ka3aTeseM,
JorapupM Yucia, CHUHYC, KOCHHYC W TaHIEHC IPOU3BOJIBHOIO 4YHCIA,
OCTaTOK IO MOJYJI0, PAalUOHAIBHOE YMCIIO, HPpalMOHAIbHOE YHUCIIO,
MHO’KECTBA HAaTypaJbHbIX, LIEJIbIX, PALIMOHAIBHBIX, AEUCTBUTEIbHBIX YU CEI;
YMEHHME MHCIONb30BaTh MPU3HAKU JEIMMOCTH, HAaWMEHBIIMA OO0Iui
JIeUTeNb U HAUMEeHblIIee 0011ee KpaTHoe, alropuT™ EBKina npu pereHnu
3a/1a4; 3HAaKOMCTBO C Pa3JIMYHbIMU MMO3ULUOHHBIMU CHCTEMaMU CUHUCIICHUS;
YMEHUE BBINOJIHATH BHIUMCIEHUE 3HAUCHUH U peoOpa3oBaHMsl BbIPaXKEHUI
CO CTEMeHsIMH U Jiorapupmamu, Mpeodpa3oBaHus APOOHO-PALMOHAIBHBIX
BBIPQXCHHM; YMEHHME OIEPUPOBATH MOHATUAMM: IOCIEIOBATEIBHOCTD,
apudmernyeckas mporpeccusi, reoMeTpudeckas mporpeccusi, 0eCKOHEUHO
yObIBafomiasi ~ reoMeTpuyeckass  IMpOrpeccus;  yMEHUE  3a/aBaTh
MOCJIEI0BATENbHOCTH, B TOM YHCJIE C MOMOIIBI0O PEKYPPEHTHBIX (OpPMYI;
YMEHHME OIEPUPOBATH MOHITUSIMH: KOMILJIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOJAYJIb M apryMEHT KOMIUIEKCHOI'O 4Hcia, gopma
3allMCH KOMIUIEKCHBIX 4YHCENl (T€OMETpUYECKasi, TPUTOHOMETPHUYECKAs U
anreOpanveckas); yMETh TMPOU3BOIUTh apU(METHUUECKHEe JCUCTBUS C
KOMIUIEKCHBIMH ~ YHWCJIaMH{;  NPUBOAUTH  TNPUMEPHI  UCIOJIb30BaHUS
KOMIUIEKCHBIX YHCEJI; ONEPUPOBATH MOHATHAMHU: MaTpuua 2x2 m 3%3,
OINPEAEINTEND MAaTPUILIbl, FEOMETPUUECKUI CMBICII ONPEAEITUTEIS

YMeHHne onepupoBaTh IMOHATHAMM: PpalHdOHAIbHBIE, WPPALMOHAIBHBIE,
noKa3aTeJbHbIC, CTENEHHBbIe, JiorapuMuiyeckue, TPUTOHOMETPUUECKHE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI, YMEHHE ONIEPUPOBATH TOHATUSAMM:
TOKIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YpPaBHEHHMM M HEPABEHCTB, pPABHOCWIBHOCTb YpPaBHEHUU,
HEPaBEHCTB U CUCTEM; YMEHHUE PELIaTh YPABHEHM ], HEPABEHCTBA U CUCTEMBI




C IOMOWLIBIO PA3JM4YHBIX NPUEMOB; pEIIaTh YpPaBHEHHs, HEPABEHCTBA U
CHUCTEMBI C ITapaMeTPOM; IIPUMEHATh YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI
JUId pellleHUs] MaTeMaTHUYeCKUX 3a/ad M 337ad U3 pa3IM4yHbIX oOJsacTel
HAyKU U PEAIbHOU KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (YHKIMA, YETHOCTh (DYyHKIMH,
HNEPUOJUYHOCTh (PYHKLUHU, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (QYHKLIWHM, HAauOoJblIee M HAaMMEHbIIEe 3HAUYCHUS
(GYHKLMU HAa OPOMEXKYTKE, HelpepblBHAs (YHKLHSA, aCHMOTOTHI Ipaduka
¢yHkunu, mepBas U BTOpas MpOW3BOJIHAS (YHKIHUH, T€OMETPHUUYECKUH U
¢u3nyeckuil  cMbICI  IPOU3BOAHON, IepBoOOpa3Has, OIpeaesIEHHBIN
UHTETpal, yMEHHE HAaXOOUTh AaCHUMITOTHI Trpaduka (yHKUUH; yMEHHUE
BBIYHUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS, YACTHOI'O U KOMIIO3ULIUU
(GyHKIMH, HAXOAUTH YpaBHEHHE KacaTeIbHOHU K rpaduKy (G yHKIMH; yMEHHUE
HaXOJUTh IPOM3BOJIHBIC IEMEHTAPHBIX (YHKLNH; yMEHUE UCIOJIb30BATh
NPOM3BOJHYIO ISl HMCCIEIOBAaHUS (PYHKUWH, HAXOAWTh HAaWOONBIINE U
HalMEHbIIME 3HA4YeHUs (QYHKUUH; CTPOUTh TIpadUKU MHOIOWIEHOB C
UCTIOJIP30BAaHUEM  amlapara MaTeMaTHYeCKOro aHajiu3a; IPHUMEHSTh
IPOU3BOJIHYIO JUIsI HAXOXKACHUS HAaWIy4YLIEro pelleHusl B MPUKIAJHBIX, B
TOM YHCJI€ COLUATBHO-YKOHOMUYECKUX M (PU3NYECKUX 3a/1a4ax; HAXOJUTh
IUIOINAAM U 00BEMBI (PUTYp C MOMOUIBIO MHTErpaja; NPUBOJUTH IPUMEPbI
MaTeMaTHYECKOTO MOJEIUPOBAaHMs C MOMOIIbI0 auddepeHnnanbHbIX
yYpaBHEHUU

YMeHue onepupoBaTh NOHATHUAMU: rpa@uk GyHKIMH, 0OpaTHas QYHKIIHS,
KOMITO3UIUS (QYHKIUH, nuHEHHass (QyHKOUS, KBagpaTH4Has (QYHKIUS,
panyoHanbHas (QyHKUMSA, CTemneHHas (QYHKIUS, TPUTOHOMETPHYECKHE
¢yHkunu, oOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIUH, MMOKa3aTelbHas |
norapumuueckas GyHKIUH; YMEHHE CTPOUTHh TIpadUKH HU3YYEHHBIX
(GyHKIMH, BBITOIHATE IpeoOpa3zoBaHus rpadukoB QyHKIUH, UCIIOIb30BATh
rpaduKu Ui U3y4eHHUs IPOLECCOB U 3aBUCUMOCTEH, IIPU PELLICHUH 3a/1a4 U3
IpYruX y4eOHBIX IMpEeIMETOB W 3a/lad U3 peajbHOW >KU3HU; BBIPAXKATh
dopMynaMu 3aBUCUMOCTH MEXAY BEJIMUYMHAMM; UCIOJIb30BaTh CBOICTBA U
rpadpuku GyHKOUN A7 pelleHuss YpaBHEHUH, HEpPaBeHCTB M 3ajad ¢
napameTpami; H300pakaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOXECTBA
pELICHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3a/lauydl pa3HbIX TUIIOB (B TOM YHCIE HaA
MPOLEHTHI, AOJIM M YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJOTH, 337a4dl U3 O0JIACTH YNPAaBICHMS JIMUYHBIMU M CEMEWHBIMU
(¢uHaHCaMM); COCTaBJIATH BBIPAXKEHHS, ypaBHEHUS, HEPABEHCTBA M HUX
CUCTEMBI II0 YCIIOBMIO 3aJadd, MCCIEIOBaThb IIOJYYEHHOE pELICHUE HU
OLICHUBATh IPaBAONOJOOHOCTb PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallUd Ha sA3bIKE MaTEMAaTUKHU; COCTaBIATH BBIPAKCHMS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33]1a4H, UCCIIEN0BATh
NOCTPOCHHbIE  MOJEIM C  HCIOJIb30BaHHMEM  ammapara  aireopsl,
WHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHSTUSIMH: CpeIHEEe apHUpMeTHUecKoe, MeAuaHa,
HauOoJIbIlIee U HAaUMEHbIIee 3HAYCHUs, pa3Max, AUCIEPCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMeHHe H3BJEKaTh, MHTEPIPETUPOBATH
uHpOpMaLKIO, IPEICTABICHHYIO B TaOMUIaX, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOMCTBA PEaJbHBIX MPOLIECCOB U SBJIEHUH; MPEACTABIATH
UHPOpPMALIMI0O C TIOMOILIbIO TaONMIl W  JuarpaMM; HCCIIEAO0BaTh




CTaTUCTUYCCKUEC MOAaHHBIC, B TOM 4YHCJIC C IIPHUMCHCHUCM Fpa(bI/I‘ICCKI/IX
MCTOHOB U 3JICKTPOHHBIX CPCICTB; Fpa(I)I/I‘-ICCKI/I HcciacaoBaTb COBMCCTHBIC
Ha6J'IIOI[CHI/IH C IIOMOLIBIO JuarpaMm pacCC€rBaHUsA U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh TMOHATHSIMH: CIy4alHBIA ONBIT M Cly4allHOE
COOBITHE, BEpPOSTHOCTh CIy4allHOTO COOBITHUS, YMEHHE BBIYHUCIATH
BEPOATHOCTb C HCIIOJNB30BAHUEM TIpaUUECKUX METOO0B; MPUMEHSATh
GOpMyIIbI  CIOXKEHUST W YMHOXXCHHSI BEPOSITHOCTEH, (HOpMyIly IOITHON
BeposTHOCTH, (hopmyny bepHymin, komOuHaTOpHBIE (BaKThl B (OPMYIIBL;
OIICHUBATh BEPOSITHOCTH pPEAIbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMM:  CIy4yailHash BEJIMYMHA, pacCHpelesieHue BepOsSTHOCTEH,
MaTeMaTHYECKOe OXHUIaHWEe, AWCIEPCHS M CTaHJApTHOE OTKIOHCHHE
CIIy4ailHOM  BETMYMHBI, (YHKIUM paclpeneieHuss U  IUIOTHOCTU
PaBHOMEPHOTO, TIOKA3aTeIbHOTO U HOPMAJILHOTO PACIpEeNICHH; YMEHNE
MCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeiesieHui i pelleHus 3a/1ay;
3HAKOMCTBO C TIOHSTHSIMHU: 3aKOH OOJIBIINX YHCEN, METOABl BBIOOPOUYHBIX
MCCJICTOBAHM; yMEHHE PUBOAUTDH IPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX
YHUCeNl B MPUPOJHBIX U OOIIESCTBEHHBIX SIBICHUSIX, YMEHHUE OIECPUPOBATH
MNOHATUSIMHM: COYETaHHE, IIePeCcTaHOBKA, YHWCIO COYETAaHUHM, YHUCIO
nepecTaHoBOK; OmHOM HpIOTOHA; yMeHHWE TPHMEHSTh KOMOWHATOPHBIC
dakThl U pacCcyXIeHHus A pelIeHUs 3aJad; OICHUBAThb BEPOSTHOCTU
pETBHBIX  COOBITHH;  COCTaBISITh  BEPOATHOCTHYIO  MOJCIb  H
WUHTEPIPETUPOBATH MMOTYYECHHBIN pe3ylbTar

YMeHue onepupoBaTh  MHOHATHSIMU: TOYKA, MHOpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIUYMHA YIJIa, IJIOCKUI YroJi, JBYIrpaHHbIN
yroj, TpEXTPaHHBIA YroJl, CKPEIIUBAIOUIUECS MPAMbIE, MapaUIeIbHOCTh U
NEPNCHAUKYIIAPHOCTD IMPAMBIX U HHOCKOCTefI, YroJj MCxXAay MnpsaMbIMH, YIOJl
MEXIY IPSIMOM U IJIOCKOCTBIO, YTOJ MEXKY IJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH OO INNIOCKOCTH, pAaCCTOAHUE MECKAY HNPAMBIMU, PACCTOAHHUE MCKIY
IJIOCKOCTSIMU; YMEHHME HCIIOJIb30BaTh IMPHU PELICHUM 3a1a4 HU3Y4YECHHBIE
(GakThl U TEOpEMBbI IJIAHUMETPUHN; YMEHHUE OLIEHUBATH pa3Mephbl OOHEKTOB
OKPYXKalolllero MHpa; CTPOUTh MATEMATHYECKUE MOJEIHA C IOMOIIBIO
TCOMETPHUICCKUX MOHATHUA H BCJIMYHH, pClIaTb CBA3AHHBIC C HUMH
MIPAKTUYECKUE 3a/1aUU
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YMeHue onepupoBaTh MOHATHAMM: IUIOMAAb (GUIypbl, 00BEM GUTYpHI,
MHOTOTPaHHHUK, NPaBUJIbHBI MHOTOIPAaHHUK, CEYEHHE MHOTOIpaHHUKA,
KyO, mMapajenenumnes, Npu3Ma, NOupamuaa, ¢urypa U TOBEPXHOCTh
BpallleHNs, IWIUHIAP, KOHYC, IIap, cdepa, miouans cdepsl, MIOMAAb
MOBEPXHOCTU THpaMHJbl, TPU3MBI, KOHYyca, IWIMHApPa, 00BEM KyOa,
IPSIMOYTOJIBHOTO  NapajljiesIeuIeaa, NUpaMubl, MPU3MBbl, LWIMHAPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUEHUs KOHyca M LMIUHAPA,
napajuleJbHblE OCHM WIM OCHOBAaHHUIO, CEYEHHME Iapa, IIOCKOCTb,
Kacaromasicss cheppl, LMIUHApPA, KOHYCa; YMEHUE CTPOUTh CEUYEeHHE
MHOTOTpaHHHMKA, M300pakaTh MHOTOTPAHHUKH, (UTYphl U TIOBEPXHOCTH
BpallleHUs, UX CEYEHMs], B TOM UYHCJIE C IMOMOIIbIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHUE TMPHUMEHSATh CBOMCTBA I'€OMETPHUYECKUX (UTYp, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeeNieHUs] N3y4aeMbIX (UTYp, BBABUTATh TUIIOTE3BI O
CBOWCTBaX M TNpPHU3HAKAX TE€OMETpPUYECKHX (uryp, oOOCHOBBIBATH WIIU
OnpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccudukanuio ¢Guryp 1o
pa3IMYHBIM TpPU3HAKaM, BBINOJHATE HEOOXOAMMBIE JIOTOJIHUTENIbHBIE
MIOCTPOCHUSI
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YMeHHue omepupoBaTh  MOHSATHSMHU: JIBIDKCHHE B  IMPOCTPAHCTBE,
napajuIeNbHBIA MMEePeHOC, CUMMETPHUS Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOAOOWsA, TMOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIC W TOJMOOHBIE (PUTYpHI, B TOM YHUCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS TIPU
peIleHNuH 3a/lad; HAXOIWTh TEOMETPUYCCKUE BEIMYMHBI (JUTMHA, YTOJI,
IUIOIAAb, 00BEM) IIPH PELICHUH 33124 U3 APYTHX YICOHBIX TPEIMETOB U U3
peaTbHOM KU3HU; YMEHUE BBIYHUCIIATH TEOMETPHUECKHUE BEIIMUUHBI (JIJTHHA,
yroJ, IIomaab, 00bEM, IO TOBEPXHOCTH), UCIOIb3Yysl W3Y4YCHHBIC
GopMyIIbI ¥ METOHBbI, B TOM YHCIIC: IUIOIAAbh TOBEPXHOCTH MHPAMHU/IBI,
NPU3MBI, KOHYCA, IIHIHHIPA, IUIOMA b chepbl; 00bEM Kyba, IPSIMOYTOIEHOTO
napajielienune/a, MMPaMUIbl, TIPU3MBI, IWIHHIPA, KOHYCA, IIapa; YMEHHE
HaXOJUTh OTHOIIIEHUE 00BbEMOB TTOTIOOHBIX (hUTYP
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VYMeHue onepupoBaTh NOHATHAMM: NPSMOYIOJbHAs CUCTEMAa KOOPAMHAT,
BEKTOp, KOOpPJAMHATBI TOYKH, KOOPJAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpa Ha 4YMCJIO, Pa3JIoKEHHE BeKTopa Io 0Oasucy,
CKaJsIPHOE IPOM3BEIACHHUE, BEKTOPHOE IIPOU3BEICHHUE, YIOI MEXKAY
BEKTOPAMH; YMEHHE UCIO0Ib30BaTh BEKTOPHBIN U KOOPAUHATHBIN METOJ IS
pelIeHus TEOMETPUIECKHX 3a/1a4 U 33124 IPYTUX YI€OHBIX MIPEIMETOB

YMenne BHIOMpaTh MOIXOMAIIMNA METOJT Ul PELICHHUS 3a/1a41; TTIOHUMaHNe
3HAYMMOCTH MAaTeMaTHKH B M3YYEHUU HPUPOAHBIX U OOIIECTBEHHbIX
IIPOLIECCOB W SIBICHUH; YMEHHME paCIO3HABaTh IIPOSIBICHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHHME NIPUBOJUTH IPUMEPBl MaTEMATHUYECKUX
OTKPBITHIA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKH
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MATEMATHUKE
Kox  IlpoBepsiemblii 3jieMEHT COlepPKAHUSA
1  Ywucna v BbIYMCTICHUS
1.1  HarypanbHbie u 1enble yucna. [Ipu3Haku 1eTuMoCTH HENbIX Yhcel
12 Pannonaneupie uucna. OOBIKHOBEHHBIE M JIECATHYHbIE JApOOU, MPOLEHTHI,
OeCKOHEeUHbIE IEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpCHB HATypalbHOH cTeneHu. JleWCTBUS ¢ apuPMETHUIECKUMU
KOPHSIMHU HAaTypaJIbHOU CTEIEHH
14 Crenens ¢ nenbiM nokasarenaeM. CTeneHb ¢ palMoHalbHBIM IOKa3aTeseM. CBoiicTBa
CTETeHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsiTuuHbIe M HATYpaJIbHBIE JIOTAPU(MBI
JlelicTBuTEnbHBIE Yncia. ApupMeTHIECKIE ONIepaIiH C JeHCTBUTEILHBIMU YHCIIaAMHU.
1.7  IlpubnuxEHHBIC BHIYUCICHUS, PAaBUIa OKPYTJICHUS, IPUKHIKA U OLIEHKA pe3yJibTaTa
BBIYUCIICHUI
1.8 IIpeoOpa3oBaHue BRIpOXKCHUN
1.9  KowmruiekcHbIe yucia
2  YpaBHEHHS U HEpaBEHCTBA
2.1 llensie u ApoOHO-pallMOHANILHBIE YPaBHEHUS
2.2  VppanuoHanbHble ypaBHEHUS
2.3  Tpuronomerpuyeckue ypaBHEHHUs
2.4  lloka3zaTenbHble U JorapuMuUecKue ypaBHEHUS
2.5 | llenbie u 1poOHO-paIOHANIbHBIE HEPABEHCTBA
2.6 | HppanmoHaibHbIC HEpAaBEHCTBA
2.7 | Tloka3zaTenbHbIE U JOTapuPMHUECKHE HEPABEHCTBA
2.8 | TpuroHoMeTpuyecKne HEpaBEeHCTBA
2.9 | Cucremsl 1 COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB
2.10 | YpaBHeHHs, HEpAaBEHCTBA M CUCTEMBI C TapaMeTpaMHu
2.11 Marpuia cucTeMbl TMHEHHBIX ypaBHeHUN. OnpeenuTenb MaTPHUIIbI
3 OyHKIMH U TpaduKh
31 Oynkius, crnocobbl 3amaHus ¢yHkiuu. [paduk ¢yHkumu. B3anmHO o0OpatHbIE
¢dbyakuun. YErHbie 1 Heu€THBIe QyHKINU. [leprnoanyeckue GyHkImu
O6mactp ompeneneHuss W MHOXKECTBO 3HaueHWW Qynkiuu. Hymu  dyHKuuu.
39 [IpoMexxyTkH  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
MakcumymMbl W MUHHUMYMBl (GyHKIuA. HawmOonbpliee W HaWMeHbIIee 3HAYCHHE
(GYHKITUH Ha IPOMEKYTKE
33 CrenenHas (yHKIMS ¢ HATYpaJbHBIM U IIeJbIM MoKka3aTeneM. EE cBoiicTBa u rpaduxk.
CgoiicTBa 1 rpaduK KOPHs N-0¥ CTETICHN
3.4  Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U IpadUKU
3.5 Tloka3zatenbHas u norapupmMudeckas GyHKIINH, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcuMnToThI TpadukoB QyHKwi. CBOMCTBa QYHKIINH, HEMPEPHIBHBIX
Ha OTpe3Ke




3.7

IlocnegoBaTenLHOCTH, CIIOCOORI 3aJaHUs OCIEA0BATEILHOCTEN

3.8  Apudmernyeckas u reomerpuueckas nporpeccuu. @opmysa cI0KHBIX TPOIEHTOB

4  Hauana MaTeMaTH4eCKOro aHaau3a
4.1  TlpousBomnas ¢pyHkiuu. [IpousBogHbIC d71eMEHTAPHBIX (YHKIIHMA

[IpumeneHne mNpPOU3BOAHON K HCCIEAOBaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2  skcrpeMyMmbl. HaxoxaeHne HamOOJIBIIET0 M HAUMEHBIIETO 3HA4YeHUs (DyHKIMM Ha
OTpe3Ke

4.3  IlepooOpa3nas. Murterpain

5 MHOXeCTBa U JIOTHKA
5.1 | MHOXxecTBO, orniepaliuu HajJ MHOKecTBamHu. J{narpammel Ditiepa — Benna
5.2  Jloruka

6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OmnwucarenpHas CTATUCTUKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka

7 I'eomerpus
7.1  ®urypsl Ha INIOCKOCTH
7.2  llpsMble U MIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOrorpaHHUKH
7.4  Tena v NOBEpXHOCTH BpAIICHUS
7.5  KoopauHAaThl U BEKTOPbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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