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MNOACHUTEJIBHAS 3AIINCKA

l'eomerpust siBisieTcst OAHMM W3 0a30BBIX KYpCOB Ha YPOBHE CpEAHEro OOIIero
00pa3oBaHus, TaK KaK 00eCcIe4nBacT BO3MOKHOCT M3Y4YEHHSI JUCIHUIUINH €CTECTBEHHO-HAYYHOH
HANpaBJICHHOCTH M TPEIMETOB T'YMAaHUTApHOro IUKiIa. [1ocKonbKy joruyeckoe MbIIUICHHE,
dopMupyemMoe npu H3Y4eHHUH OOYyYAlONIMMHUCS TOHATHHHBIX OCHOB T'€OMETPHH, IIPH
JIOKA3aTelIbCTBE TEOPEM M TOCTPOCHHUU ILIETOYKU JIOTUYECKUX YTBEP)KICHHH NpPU pEIICHUH
TEOMETPUYECKUX 3a7ad, yMEHHE BBIIBUTATh M ONPOBEPraTh TUIOTE3Bl HETOCPEICTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3a1ad.

Llens ocBoeHust mporpaMmsl yueOHOTo Kypca «I'eomerpus» Ha yriryOn€HHOM ypOBHE —
pa3BUTHE HMHIUBUAYAIBHBIX CIIOCOOHOCTEH OOYYalOUIMXCS MPU HM3YYEHUH TE€OMETPHH, Kak
COCTaBJISIIONIEH TIpeAMEeTHOW oOmactn «Marematuka ¥ WH(MOpMaTHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TpUOOpETEeHHs] U MCHOJIb30BaHUS 0ojiee TITyOOKMX T'€OMETPHUUECKUX 3HAHHHA U
NEUCTBUN, CIEIU(UYHBIX T'€OMETPUH, U HEOOXOIMMBIX JJISl YCHEUIHOTO MPO(ECCHOHATBHOTO
00pa3oBaHus, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTEMaTHKH.

[IprnopuTeTHBIMU 3a7a4aMu Kypca T€OMETPUH Ha YIIyOJEHHOM YPOBHE, PACIINPSIONIMMU
U YCWJIMBAIOUIMMHU Kypc 6a30BOT0 ypOBHSI, SIBJISIOTCSL:

pacmMpeHue TpEACTABICHUS O TEOMETPUHM Kak YacTH MHPOBOH KyJIbTYypHl H
(dopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I€OMETPUH C OKPYIKAIOIIMM MUPOM;

dopMupoBaHHE TIPEICTAaBICHUS O MPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSAX, TO3BOJISIONIMX ONMCHIBATh W U3ydaThb pasHble SBJICHUSA
OKPY’KaIOIeT0 MUpPA, 3HAHWE MOHATUHHOTO ammapara 1o pasfeny «Crepeomerpus» yd4eOHOTO
Kypca reOMeTpuH;

dopMupoBaHnEe YMEHHUS BIAJETh OCHOBHBIMHU IOHATHSIMH O IMPOCTPAHCTBEHHBIX (HUTypax
U WX OCHOBHBIMH CBOWMCTBaMH, 3HAaHUE TeOpeM, (POpMys M yMEHHE UX HPUMEHSTb, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOIUTh HECTaHIapTHBIE CIIOCOOBI PELICHNUS 3a/1ay;

¢dopMHpoBaHHE YMEHHUS paclo3HaBaTh Ha 4YepTekax, MOJENAX U B peaJbHOM MHpE
MHOTOTPAaHHHUKH H TEJIa BPAIIeHNs, KOHCTPYHUPOBATh TEOMETPUIECKIE MOJICIIH;

¢dopmupoBanue [IOHUMAaHUs BO3MOKHOCTH AKCHOMAaTHYECKOTO IIOCTPOEHUS
MaTeMaTHYeCKUX Teopuil, (popMuUpOBaHME MOHMMAHUS POJIM AKCMOMATHKU IPU IPOBEIECHUU
paccyKJIeHHU;

(GopMHpoBaHHE YMEHHs BIAJETh METOJAMHU JI0KA3aTEIbCTB M AITOPUTMOB PpELICHUS,
YMEHMSI MX TPUMEHATh, IMPOBOAUTH JOKA3aTEIbHBIE PACCYXIEHUS B XOAE pELICHUS
CTEpEOMETPUYECKUX 3aJad M 3aJad C [PAKTHUYECKHUM cojepKaHueM, (OpMHUpOBaHUE
OpEICTaBICHUA O HEOOXOAMMOCTH JIOKa3aTeNbCTB MpPHU OOOCHOBAaHMM MaTEMaTHYECKUX
YTBEPKACHUN U POJIM aKCUOMATUKH B IPOBEACHUM IE€AYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYAJIIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
00y4aroIuxcs, MO3HABATEJbHOM aKTUBHOCTH, MCCIIEJOBATEIbCKUX YMEHMHM, KPUTUYHOCTH
MBIILLIEHUS], UHTEPECA K N3YUEHHUIO T€OMETPHH;

(dopmupoBaHne (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh IPOSBICHUA TE€OMETPHUECKUX MOHATUIH, OOBEKTOB W 3aKOHOMEpPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYalUsAX U NPU U3YYEHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUSl PEAJbHBIX CHUTYallWi, HCCIIEIO0BAHUS
IIOCTPOCHHBIX MOJEJICH, NHTEPIPETALIMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUAMH y4yeOHoro Kypca «l'eomerpusi» B 10-11
Kjaccax ABiAOTCA: «IIpsMBIe M INIOCKOCTH B NpPOCTpaHCTBE», «Muororpannukm», «Tena
BpallleHus», «BEKTOpBI U KOOPANHATHI B IPOCTPAHCTBEY, «/IBM)KEHUS B IPOCTPAHCTBEY.

ChopmymnupoBarHoe Bo ®PI'OC COO TtpeboBaHWE «YyMETh OIEPUPOBATH IMOHATHIME,
pElIeBaHTHBIMH T€OMETPHH Ha yriIyOoJaéHHOM ypoBHE o0ydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJEpXKATENbHBIM JIMHUAM Yy4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTHUECKUX YMEHHH



pacmpenensercs He TOJbKO [0 COAEpKATEIbHBIM JIMHUAM, HO M IO TrojJaM OOy4YeHHs.
CogmepxaHue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pE3yJibTaTaM  OCBOCHUS
®denepanbHON paboyeilt MPoOrpaMMBbl, paclpeeEHHBIM 10 To/laM 00y4YeHHUsI, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIMpoOcaM oOydaromuecs
oOpalainuch HEOJHOKPAaTHO. OTO TMO3BOJSET OPraHMW30BaTh OBJAJIEHUE T'€OMETPUYECKUMU
MOHITUSIMA W HAaBBIKAMHU TIOCTIEJIOBATENPHO M TOCTYMATEIbHO, C COOJIOJICHHEM MpPHUHIIUIIA
IIPEEMCTBEHHOCTH, a HOBble 3HAHMS BKJIIOYAaTh B OOIIyIl0 CHCTEMY TI'€OMETPHUYECKHX
MPEJICTAaBICHUA O0YyJYaIONUXCs, pacupsisi U yriyonss e€, oOpaszys MpOYHbIE MHOXKECTBEHHBIC
CBSI3H.

[Tepexon k U3yYEHUIO TEOMETPUH HA YTIIyOJIEHHOM YPOBHE IMO3BOJISIET:

co3aarh ycnoBus ans auddepeHumanuu  00ydeHHs, MOCTPOCHUS WHAMBHUAYAIbHBIX
0o0pa3oBaTeNbHBIX HPOTpaMM, O00ECHeunTh yIIyONE€HHOE HW3y4YeHHE TEeOMETPHHM  Kak
COCTaBJISIIONIEH yueOHOTO TIpeaMeTa «MaTreMaTukay,

MOJITOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO U3YyYEHHUsT MAaTeMaTUKH C YY4ETOM BBIOOpa
Oynymeit mpodeccun, obecrieunBas TPEEMCTBEHHOCTh MEXKIy OOIMMUM M MPOQeCCHOHATBHBIM
o0Opa3oBaHHEM.

Ha w3ydenune yueOHOro xypca «l'eomerpusi» Ha yriyOnéHHOM ypoBHe otBomutcs 204
gaca: B 10 knacce — 102 ygaca (3 gaca B Hezeno), B 11 kimacce — 102 gaca (3 gaca B HEIemIO).



COJEPKAHUE OBYYEHUA
10 KUIACC

IIpsimble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHCcTBo. [loHATHe
00 aKCHOMaTHYeCKOM MOCTPOEHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHOe pacnosioskeHue NpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUIeIbHbIE U
cKpenuBaromuecs npsamele. [IpuzHaku ckpemmBaronxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlieibHbIE NPSIMbIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OpSMBIX, MApaJUIEIbHOCTh MPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTpalbHOE
POCKTHPOBaHUE, U300paxkeHue (uryp. OCHOBHBIE CBOWCTBA MapauIeIbHOIO MPOESKTUPOBAHUS.
N3ob6paxenue ¢Guryp B napajuiebHON MPOEKIUU. YTJIbl C COHANIPABICHHBIMU CTOPOHAMHU, YTOJI
MEXy NpSMBIMU B IpocTpaHCTBE. llapamienbHOCTh MIOCKOCTEH: NMapajliebHbIE IUIOCKOCTH,
CBOMCTBA MapaJUICNIbHBIX MIIOCKOCTEH. [IpocTeiimme mpocTpaHCTBEHHBIE (DUTYPHI Ha TIOCKOCTH:
TETpa3p, Napajuleienue ], IOCTPOEHUE CEUEHUM.

[lepneHaUKyIIPHOCTH HPSAMOM M IJIOCKOCTH:  TEPIEHIMKYJSPHBIE MpsIMBIE B
IPOCTPAHCTBE, MpsAMbIE NapauIeIbHBIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPU3HAK
MEePHNECHANKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TeopeMa O MpSIMON MNEePHEHIUKYISIPHOU
II0CKOCTH. OpTOroHaIbHOE MPOEKTUpOBaHUE. [lepneHauKyssp U HAKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 MIOCKOCTH, MPOEKIH (PUTypbl Ha TIOCKOCTD.
[IepnieHAUKYIIIPHOCTD IJIOCKOCTEN: NPU3HAK IEPIICHAUKYJIIPHOCTH JBYX IIIOCKOCTER. Teopema
0 TPEX MEPNEHIUKYIAPAX.

VYIu1Bl B IPOCTPAHCTBE: YIOJI MEXAY MPSMOM U IJIOCKOCTBIO, ABYTPAHHBIN YIOJl, JMHEHHBIN
yrojl ABYIpaHHOrO yria. TpéxrpaHHbld M MHOrorpaHHbie yribl. CBONCTBa IUIOCKHUX YIJIOB
MHOrorpatsoro yriyia. CBOHCTBa IJIOCKMX M JIBYIPAHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Buabpl MHOrorpaHHMKOB, pa3BEpTKa MHororpaHHuka. [Ipu3ma: n-yronpHas npusMma,
npsMasi 1 HAaKJIOHHAs NPHU3MBbI, OOKOBask M IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
MPSMOYTOJIbHBIN MapajiyieienuIe] M €ero cBoiicTBa. Kparwaiimine mMyTH Ha MOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpanctBenHass teopema [ludaropa. IMupamuma: n-
yToJibHasi MUpaMUa, IpaBuibHas U yceu€HHast nupamuibl. CBoiicTBa pédep n OOKOBBIX I'paHen
IpaBWIbHON nupaMuiel. [IpaBuibHBIE MHOTOIpAaHHUKHU: IpaBUIbHAS NpHU3Ma U IPaBHJIbHAs
nupaMujia, MpaBuiIbHAsI TPEYTroibHAas MUpaMKia U MpaBUWIbHBIN TeTpadap, Kyo. [IpencraBnenue
0 MPaBUJIBHBIX MHOTOI'PaHHUKAX: OKTA3/IP, AOJAEKAdAP U UKOCASP.

Brruucienune 3J1eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [Lmomans 00koBOM
MIOBEPXHOCTU U IIOJIHOM IOBEPXHOCTH IMPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsMOM mpu3Mbl. [lnomans OGOKOBOW TMOBEPXHOCTH M IMOBEPXHOCTH
[IPaBUJIILHOM IUPAMUBI, TEOPEMA O ILIOIIAANA YCEYEHHOU IMPAMHUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CHMMETPHUHM NPABWIBHBIX MHOTOTPaHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOTOTPAHHUKE: CHUMMETpHUS MapajljiesieNuIena, CUMMETpUs
MIPaBUJIBHBIX TPU3M, CHMMETPUS IPABUIIBHON TUPAMUIBI.

BekTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpAaBICHHBIE M IPOTUBOINOJIOXKHO HaIlpaBICHHbIE BEKTOpHl. PaBeHCTBO
BEKTOpPOB. [IeHCTBHSI C BEKTOpAaMH: CIIOKEHUE U BBIUWTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uucio. CBoiicTBa cioxkeHHs BeKTopoB. CBolicTBa
YMHOXEHHUSI BEKTOpa Ha uncio. [IoHsaTre koMimaHapHble BEKTOpPHI. [[pU3HAaK KOMIUIAaHAPHOCTH
Tpéx BekTopoB. IIpaBwio napamnenenunena. Teopema O pasiIoKEHUU BEKTOpa IO TPEM
HEKOMIUIaHApHbIM  BekTopaM. [IpsMoyronpHass cucrteMa KOOpAMHAT B  IPOCTPAHCTBE.



Koopaunatsl BekTopa. CBs3b MeXAy KOOpAWHATAMHM BEKTOpa U KOOPAMHATAaMU TOYEK. YTOI
Mexy BekTopamu. CKalnsipHOE IPOU3BEIEHUE BEKTOPOB.
11 KUIIACC

Tesa BpaneHus

[ToHsTHSA: UUIMHAPUYECKAs MOBEPXHOCTh, KOHHMYECKas TOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, O0Opa3yrIue MnoBepxHOCTeH. Tenma BpameHus: HWIWHIP, KOHYC, YCEYEHHBIN
KoHyc, chepa, map. BzaumHoe pacnonokeHue cdepbl U TUNIOCKOCTH, KacaTeabHas TNIOCKOCTh K
cthepe. M300paskeHne Ten BparieHus Ha MI0CKOCTH. Pa3BépTka mumHapa u kKonyca. CHMMeTpus
cdepsl U mapa.

O6bEM. OcHOBHBIE CcBOWCTBA O0BEMOB Ten. Teopema 00 00BEME MPSAMOYTOIHLHOTO
napajuiefienunena u cienctBus w3 He€. OObEM MpsAMOM W HAKIOHHOW MPHU3MBI, IWIHHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOTO CETMEHTA.

KoMOuHarmu Ten BpallleHHs ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B IWJIHHIDP,
omnucaHHasg okosio IuMHApa. [lepeceuenune cdeprl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTPaHHUKA, OITMCAHHOTO OKOJIO Cephl, Chephl, BIUCAHHON B
MHOTOTPaHHUK WJIM TEJIO BpaICHHUS.

[Inomans MOBEPXHOCTH IMIMHIpA, KOHYca, miomans chepbl u e€ vacreil. [lomobue B
npoctpancTBe. OTHomieHHe OOBEMOB, IUIOMIANEH TOBEPXHOCTEH MOMOOHBIX  (uryp.
[IpeoOpazoBanue momobusi, romoTeTHs. PemieHne 3amad Ha MJIOCKOCTH C HCIIOJNB30BAHHEM
CTEepEOMETPUUECKUX METOJIOB.

[TocTpoenne ceyeHUM MHOTOTPAHHUKOB M TE€N BpAILEHUA: CEUYEHUS IWIMHApA
(mapamienbHO W TEPIEHIUKYISIPHO OCH), CEYCHHs KOHyca (mapajjieibHbie OCHOBAaHUIO U
MPOXOSIINE Yepe3 BEPILIMHY), CEUEHUs LIapa, METOJbl MOCTPOCHUSI CEUEHHI: METOJ CJEOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IIEpEeHOCa CEKYIIEN IIOCKOCTH.

BekTopbl M KOOPANHATHI B NPOCTPAHCTBE

Bekrtopsl B mpoctpancTBe. Onepanunu HaJ BeKTOpaMHu. BEKTOpHOE YMHOXKEHHUE BEKTOPOB.
CaoiicTBa BEKTOpHOTO yMHOXeHHs. [IpsmoyronpHas cucrema KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunarel BekTopa. Paznmokenue BekTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOM MpH
pelLIEHUN TeOMETPUYECKUX 3a]1ay.

JIBU:KeHMsI B IPOCTPAaHCTBE

JBuxenust npoctpanctBa. OtoOpaxkenus. [IBuxeHus u paBeHCTBO ¢uryp. OOrme
CBOICTBa JABWKECHMI. BuIbl NBMKEHUWI: MapajuielbHbIA MEPEHOC, LIEHTpAIbHAs CUMMETPHS,
3epKaibHasi CHMMETpPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoGpazoBanus nogodus. Ilpsmas u chepa
Ditnepa.



INTAHUPYEMBIE PE3YJIbTATDI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUS» (YTJIYBJIEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xknaHckoe BOCIMTAHHE:

C(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYyYaromerocss Kak AaKTUBHOTO W
OTBETCTBEHHOI'O 4JIEHa POCCHICKOro OOIIeCTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TPakIaHCKOTO OOIecTBa
(BBIOOpPHBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJAEHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUCHUEM;

2) mnaTpUOTHYECKOE BOCTIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TpakJaHCKOW MICHTUYHOCTH, YBAKEHUS K MPOLUIOMY U
HACTOALIEMY POCCHUICKOI MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHUE K TOCTHKEHUSM POCCUMCKHUX
MaTeMaTUKOB UM POCCUUCKON MaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ITUX IJOCTHUKEHUN B
JIpYruX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHUS, TUUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTHUYECKUM IMTPUMEHEHUEM
JTOCTHKEHUI HAyKU U AESITENbHOCTbIO YUYEHOrO, OCO3HAHME JMYHOTO BKJa/Ja B IMOCTPOCHHE
YCTOWYMBOTO OYyIyIIETO;

4) 3cTeTHYECKOE BOCMIUTAHUE:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPaCCYKICHUH, BOCHPHUUMYHBOCTh K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocnuTaHHUE:

c(hOpMUPOBAHHOCTh YMEHHUSI IIPUMEHSATh MaTEMATHUECKHUE 3HAHKS B HHTEpECcax 37J0POBOTO
n 0e3omacHoro o0pa3a >KHW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, COATAHCUPOBAHHBIN PEXKUM 3aHITHIA M OTABIXA, pEryisipHas (pu3ndeckas akTUBHOCTD ),
¢buznyecKoe COBEPILICHCTBOBAHHE MPHU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTb K TPY/AY, OCO3HAHUE IICHHOCTH TPYAOIIO0Us, HHTEPEC K pa3uyHbIM chepam
po(ecCHOHANLHON JeSTeNLHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccu W peaTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMYy OOpa3oBaHUIO H
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEILICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, IMOHUMAHUE BIHUSHUS COIHAIBHO-
SKOHOMMYECKUX TPOILIECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
I00ATFHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOieM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelIeHHs 3aJad B 00JacTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOILEH Cpe/ibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY ypPOBHIO
pa3BUTHSI HAYKU W OOIIECTBEHHOW MPAaKTHKH, MOHUMaHHE MaTeMaTHYeCKON HayKu Kak cgepbl
YEJIOBEUECKOM NESITeIbHOCTH, 3TANoB €€ Pa3BUTHUS U 3HAUMMOCTHU JUIS Pa3BUTHS LIUBUIIU3ALINH,
OBJIaJICHHUE SI3bIKOM MaT€MAaTHKH M MaTeMaTUYECKOM KyJIbTypOil Kak CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh MPOECKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAUBUAYAIBHO U
B IpymIie.



METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3zoBrbIe JJornueckue aeiicTBHA:

BBIABIISITh M XapaKTEPU30BAaTh CYIIECCTBEHHBIC IMPH3HAKKM MaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHMH MEXAy MOHATHAMHU, (DOpPMyIUpOBaTH ONpEAETICHUsS  IOHATHH,
yCTaHABJIMBATh CYLIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMM, OCHOBAaHMA [UIi OOOOLICHHUS H
CPaBHEHHs, KPUTEPHUU ITPOBOAUMOIO aHAJIN34;

BOCIIPUHUMATh, (OPMYJIMPOBATH U MpPEeoOpa3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE WU
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE,

BBIABIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M MPOTUBOpEdns: B (hakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPKICHUAX, TMpearaTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JIeJIaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIFOUEHU I, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITETIBHO JOKA3aTElNbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUHN (MpsMBbIE U
OT IPOTUBHOIO), BBICTpPAaUBaThb AapPryMEHTAIUIO, MPUBOAUTH HIPUMEPHl U KOHTPIPHUMEPHL,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBOABI;

BBIOMpATh CMOCO0 pemeHus: y4yeOHOW 3agaun (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pemieHus, BbIOMpaTh HauOojee MOAXOMAIMH C YYETOM CAMOCTOSITENIbHO BBIIEIEHHBIX
KpUTEPUEB).

Ba3zoBrbIe ucciaenoBareLCcKue NeliCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOINPOCH], (PUKCUPYIOLIME NPOTHBOpEYHE, MNpOOJIeMy, YCTaHABIMBATh HCKOMOE M JAHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

IIPOBOJAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBAHHE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHMS, IMPOLECCa, BBIABICHUIO
3aBUCUMOCTEN MEX Ty 00BEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENNEHO (hOPMYyTUpPOBATh 000OIICHNS U BBIBOJIBI 110 pE3yJbTaTaM MPOBEIEHHOTO
HaOJII0ACHNUS, UCCIIE0BAaHMS, OLIEHUBATh JOCTOBEPHOCTD MOIY4YEHHBIX PE3YJIbTATOB, BEIBOAOB U
000011IEHHI;

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.

PabGora ¢ undopmanmeii:

BBIABIIATH JEPUIMTH HHPOPMALIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMPOC U IS
peLIeHN 3a1a4H;

BBIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHUCTEMAaTU3UpOBaTh M HMHTEPIPETUPOBATh HMH(DOPMALMIO pPA3NIMYHBIX BUIOB U (GopMm
IIPEJICTaBICHHUS];

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, MPEACTaBIATE €€ B  pas3iauuHbIX  (opMax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAJEKHOCTh MH(OpPMALMM 10 CaMOCTOSITENbHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYyITUpPOBATH CYXJEHUS B COOTBETCTBHM C YCJIOBUSMHU U LEISIMHU
o01IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX W NMHCHbMEHHBIX
TCKCTaX, JdaBaTb IOACHCHHUA IIO XOI[y pemeHmI 3aJ1a4u, KOMMGHTI/IpOBaTB HO.Hy‘-IeHHBII\/'I
pe3yJbTar;



B X0JI¢ OOCYXXKJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIA€MOH TEMBI, MPOOJIEMBI,
pemaeMOI‘/'I 3aa4yM, BBICKA3bIBATb UJCH, HALCJICHHBLIC HAa MOHNCK PCHICHUA, COIMMOCTABJIATH CBOU
CYXJICHUS C CY)KICHUSMHU JPYTUX YYaCTHUKOB JHMAIOra, OOHApYKMBATh Pa3jIMYMe M CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe HOpMyIIUPOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHUS 3aJaud, JKCIEPUMEHTa, WCCIICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMaT BBICTYIUICHHS € Y4Y€TOM 3a4ad  Ipe3eHTAluu MU
0COOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranmn3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOINXCS PECYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUaHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPO.Ib, IMOLMOHAIBHBII HHTELIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCcuu Kak OCO3HAHUS COBEPIIAEMbIX JACHCTBUIA
U MBICIUTENBHBIX TIPOIECCOB, HUX pPE3yJIbTaTOB, BIANETh CIHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IpoIlecca U pe3yJibTaTa pelleHrs MaTeMaTUYeCcKoH 3a1auu;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TMPHU PEUICHUH 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaWJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBHUSAM, OOBSICHATh MPUYUHBI
JTOCTHIKEHHUS. WJIM HEIAOCTH)KCHHSI PE3YJbTaTOB JEATEIbHOCTH, HAXOAWTh OIIHMOKY, [1aBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEJBHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYLIECTBA KOMaHAHON U MHIMBUIYaJbHOU pabOThHI MpH
pemieHnH y4eOHBIX 3a7ad, NPUHAMATh IEIb COBMECTHOW JCSTENbHOCTH, IUIAHHPOBAThH
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmpenensaTh BUABI padoT, JOTOBapHBATHCA, OOCYXKIATh
MPOIIECC U PE3YNIbTAT PAdOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPyNMNOBBIX (popmax paboThl (0O0CykIeHHsl, OOMEH MHEHHH, «MO3TOBBIC
ITYPMBD)» W HHBIE), BBITIONHSATH CBOI YacTb pabOThl U KOOPIWHUPOBATH CBOM JCUCTBUS C
JPYTMMH 4IEHaMHd KOMAaHIbl, OLIEHHWBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K konmy 10 knacca oOyyaronuiicss HayquTCs:
CBOOOJHO OIEPUPOBATH OCHOBHBIMU TOHATUAMHU CTEPEOMETPHM TIPU pEIIEHUH 3a]ad |
IIPOBEJICHUN MaTeMaTHYECKUX PacCyKICHUM;
MPUMEHSITh aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4;
KJIaCCU(UIIUPOBATh B3aMMHOE pACMOJOXKEHHE TMPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPAMBIX U IVIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMEpPUPOBATH MOHITUSIMHU, CBA3aHHBIMU C YIJIAMU B ITPOCTPAHCTBE: MEXKAY MPSIMBIMU B
IPOCTPAHCTBE, MEXK1Y MPSIMOHN U MIJIOCKOCTHIO;
CBOOOTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;
CBOOOJHO  pacmo3HaBaTh  OCHOBHBIE BHJbl  MHOTOIPDAaHHHMKOB  (TpU3Ma, MNUpaMUia,
MIPSIMOYTOJIBHBIN MTapajuieNenuIe, Kyo);
KJIacCU(UIIMPOBATh MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JJIsl KJIacCU(PUKAIUY;
CBOOOJHO ONEPUPOBATH MOHATHUSAMHU, CBA3AHHBIMHU C CEYEHHEM MHOTOTPAaHHUKOB ITIOCKOCTbIO;
BBIMOJHATh MapajuleIbHOE, LIEHTpPaIbHOE U OPTOTOHAJIbHOE MPOEKTUpOBaHUE (uryp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHus (pUryp Ha 1miocKoCTH;



CTPOUTH CEYECHUSI MHOTOTPAHHUKOB PA3TUYHBIMA METOJAMHM, BBITIOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUII CBEpXY, COOKY, CHU3Y;
BBIYUCIIATH TUIOIIAANA MOBEPXHOCTEH MHOTOTPaHHMKOB (MpU3Ma, MHUpaMuIa), T€OMETPHUECKUX
TeJ C MpUMEHEHUEM (HOPMYIT;
CBOOOJHO OIEPHPOBATH MOHATHUSMH: CUMMETPHUSI B IPOCTPAHCTBE, LEHTP, OCh M IIOCKOCTbH
CUMMETPHH, IICHTP, OCh U INIOCKOCTh CUMMETPHUH (DUTYPBI;
CBOOOJHO OMNEPUPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaMm B
IPOCTPAHCTBE;
BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH,
pemaTh 3aJa4d  Ha  JIOKa3aTeJIbCTBO MAaTEMAaTHYECKMX OTHOUICHHH W HaXOXJICHUE
TeOMETPUYECKUX BEITMYNH, PUMEHSISI U3BECTHBIE METOBI IIPU PELICHUH MAaTEeMaTHUECKUX 3a/1a4
MIOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CIIOKHOCTH;
NPUMEHSTH MPOCTEUIINE TPOTPAMMHBIEC CPEJICTBA M AIICKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI
NIPY PEUICHUN CTEPEOMETPHUYUCCKUX 3a/1ad;
U3BJICKaTh, MPEOOPa3OBBIBATH M HHTEPIPETUPOBATH HHPOPMALHUIO O TPOCTPAHCTBEHHBIX
reoMeTpHUeCcKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;
NPUMEHSTHh TONTYYCHHBIC 3HAHWS Ha MPAKTUKE: CpPaBHUBATh W aHAIM3UPOBATH peajbHBIC
CUTYyallH, TIPUMCHSATh HM3y4YCHHBIC TMOHATHS B MpOIEcCe TOUCKA PEIICHUS MaTeMaTHYeCKH
chopMyIMpPOBaHHONW MPOOIEMBbI, MOACIUPOBATh pPEATbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJIENU C HCIIOJIb30BAHHEM T€OMETPUYECKHUX TIOHSATHH M TEOPEM,
anmapara anreOpbl, pemarh IpakTUYECKUEe 33a]]auH, CBSI3aHHbIE C HAX0XKICHHEM IT'€OMETPHUCCKUX
BEJINYVH;
UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPHH KaK COCTaBHOW YacCTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kjacca 00ydaromuiicss HAyYNUTCS:
CBOOOJHO ONEPUPOBATH TMOHITHUAMH, CBS3aHHBIMH C [WIHHIPUYECKOH, KOHUYECKOH W
chepruecKoil MOBEPXHOCTSIMH, OOBSICHITH CITIOCOOBI TIONyUCHUS;
OTNIEpPUPOBATH MOHATUSMH, CBSI3aHHBIMH C TEJIaMU BPALICHUSA: LMWIMHAPOM, KOHYCOM, chepoil u
1apom;
pacro3HaBaTh Teia BpaimieHus (IUIUHApP, KOHYC, cdepa W map) U OOBICHATH CIOCOOBI
TIOJTYYCHHUS TEJl BPALICHHUS;
KJIaccu(UITUPOBATh B3aMMHOE PACIIONIOKEHHE CHEPhI U TUIOCKOCTH;
BBIYUCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB W TeNl BpalleHHs, OOBEMBI M IUIOMIAAN
MIOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJI BpAIICHHUS, T'€OMETPHUYECKUX TEJ C NPHUMEHEHUEM
(opmyu;
CBOOOJHO OMNEPUPOBATh TOHATUSIMH, CBSI3aHHBIMH C KOMOWHAIMSMU TN BpAlICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAaHHBIN B cdepy M ONUCaHHBIM OKoio cdepwl, chepa,
BITMCaHHAs] B MHOTOTPAHHUK WJIH TEJIO BPAILICHHS,
BBIYHUCIISITH COOTHOIICHHS MEXY TUTOIIAASIMUA TOBEPXHOCTEH 1 00BEMaMHU TIOJJOOHBIX TEIT;
n300pakaTh H3ydaeMble (DUTYpPBHI, BBIMOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKH W3 PUCYHKOB
IPOCTHIX 00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEJl BPAIICHUS;
U3BJICKaTh, WHTEPIPETUPOBATh M MPeoOpPa30OBBIBaTh HHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reoOMeTpUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX;
CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IPOCTPAHCTBE,
BBITIOJTHSATH OINEPAIMH HAJ BEKTOPAMU;
3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKaPTOBON CHCTEME KOOPAMHAT;
pemaTh reoOMETpPUYECKHE 3aJaud Ha BBIYMCICHHE YIJIOB MEXIY MPSIMBIMH M IJIOCKOCTSMH,
BBIYUCIICHHE PACCTOSIHUKA OT TOYKHM 10 IUIOCKOCTH, B IIEJIOM, Ha IPHMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOJIa TPH PEILICHNUH;



CBOOOJHO OMEpPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C JIBIDKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBITIOJHATh M300paKEHUsT MHOTOTPAHHWKOB M TEJI BpAlllCHUs MPH MapalljielIbHOM TepeHoce,
LHEHTPAJIBHOM CHUMMETPUM, 3EPKATbHOM CHUMMETPUU, TMPU IOBOPOTE BOKPYI MPSIMOM,
npeoOpa3oBaHus MOI00US;

CTPOUTH CEUYCHHS MHOTOTPAHHUKOB WM TEJI BpAIEHUS: CEUCHUs MUIWHApa (MapajuielbHO U
NEPIEHIUKYISIPHO OCH), CEYeHHUs KOHyca (mapasijiesibHble OCHOBAHHIO W MPOXOASIINE udepe3
BEpILNHY ), CEYEHHUS L1apa;

UCIIOJIb30BaTh  METOAbl IMOCTPOCHHMS CEUYEHHMM: METOA  CIEJOB, METOJl BHYTPEHHErO
MIPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHUS;

OPUMEHSTh  reoMeTpuueckue  (akThl O peuleHHs]  CTepeOMEeTpPHUYecKHUX  3ajad,
MPEANOIararouX HECKOJIbKO LIArOB PEILICHUs, €CJIM YCIOBHUSl MPUMEHEHHS 3a/laHbl B SIBHOM U
HesiBHOU (popme;

pemath 3aJayd  Ha  JOKa3aTelIbCTBO MaTEeMaTHUYECKUX OTHOUIEHMM M  HaXOXICHHUE
FeOMETPUUYECKUX BEJINYMH;

MPUMEHSTH IPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN
CTEPEOMETPUUYECKHX 3a/1a4;

NPUMEHSATh TOJIyYCHHbIC 3HAHUA Ha MpPAKTUKE: CpPaBHMUBATh, AHAJIU3UPOBATH M OICHUBATH
peasbHbIE CUTYyallH, IPUMEHITh U3yUYeHHbIE TOHATHS, TEOPEMBI, CBOMCTBA B IMpoLiecCe MOUCKa
pelIeHusT MaTeMaTH4YecKu chOpMYyIUPOBAHHON MPOOIEMBI, MOJICTUPOBATh PEATbHBIC CUTYaI[UH
Ha SI3bIKE€ TE€OMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJIETHN C UCIIOJIb30BAaHHEM T€OMETPHUUYECKHUX
MOHITHA H TEOpeM, amrmapara anreOppl, pemiaTh MPaKTUYeCKUe 3a7add, CBS3aHHBIE C
HAX0XJIEHHEM T€OMETPUUYECKUX BETUUHH;

UMETh TMpeACTaBiIeHUs] 00 OCHOBHBIX JTamax pa3BUTHUSI T€OMETPUM KaK COCTaBHOM YacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
KoanvectBo yacoB
Ne DJieKTpoHHbIE (HM(POBbHIE)
HaumenoBanue pa3ae/ 0B 1 TEM MPOrpaMmabl KonTposabHbIe IpakTHyeckue
n/n Bcero 06pa3oBaTelbHbIC PeCypPChl
padoThI padoThI
https://resh.edu.ru/subject/lesson/4756
https://urok. 1 ¢c.ru/library/mathematics/
I Beenenne B crepeomerpuio 23 1 Elekron_resursy FGOS_2022_5-
11_kl/Geometry 10/
2 B3auMHoe pacnonoxeHue NpsSMbIX B IPOCTPAHCTBE 6 1 https://resh.edu.ru/subject/lesson/6133
TTapannenpbHOCTh NMPAMBIX U TUIOCKOCTEN B .
3 8 https://resh.edu.ru/subject/lesson/6065
MIPOCTPAHCTBE
IlepneHAUKYISAPHOCTD NPSMBIX U TUIOCKOCTEH B
4 P Ay AP P 25 https://resh.edu.ru/subject/lesson/4757
TPOCTPAHCTBE
5 VYrib1 1 paccTOsTHUA 16 1 https://resh.edu.ru/subject/lesson/6083
6 | MHororpaHHUKHU 7 1 https://resh.edu.ru/subject/lesson/6018
7 | BekTopbl B IpOCTpaHCTBE 12 https://resh.edu.ru/subject/lesson/4758
8 | IloBropeHue, 0000IIEHHE U CHCTEMATH3aLUsI 3HAHUH 5 2
OBIIEE KOJIMYECTBO YACOB I10O [TIPOTPAMME 102 6 0
11 KIIACC
KonnuecTBo yacos
Ne DJieKTpoHHbIE (HM(PPOBbHIE)
HaumenoBanue pa3ae/ioB 1 TeM NMPOrpaMmmabl KonTposabHble IIpakTyeckue
n/n Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
1 AHanuTHueckasi FeOMeTpus 15 1
2 IToBTOpEeHUe, 0600IICHNE U CUCTEMAaTHU3aIUS 3HAHUH 15 1
3 O0BEM MHOTOTpAaHHHUKA 17 1 https://resh.edu.ru/subject/lesson/5732
4 Tena BpameHus 24 1 https://resh.edu.ru/subject/lesson/6300
5 | [Inomany noBEpXHOCTH U 0OBEMBI KPYTJIBIX TEI 9 1 https:/resh.edu.ru/subject/lesson/6300
6 | JIBmxeHHS 5 1 https://resh.edu.ru/subject/lesson/6297
7 | TloBropeHwue, 0000MICHHE U CUCTEMATU3AIMS 3HAHU 17 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0



https://resh.edu.ru/subject/lesson/4756
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/
https://resh.edu.ru/subject/lesson/6133
https://resh.edu.ru/subject/lesson/6065
https://resh.edu.ru/subject/lesson/4757
https://resh.edu.ru/subject/lesson/6083
https://resh.edu.ru/subject/lesson/6018
https://resh.edu.ru/subject/lesson/4758
https://resh.edu.ru/subject/lesson/5732
https://resh.edu.ru/subject/lesson/6300
https://resh.edu.ru/subject/lesson/6300
https://resh.edu.ru/subject/lesson/6297

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KonnuecTBo yacos Jara usy4deHnus
DJieKTpoHHbIe U POBbIE
Ne n/n Tema ypoka Kontpoas | IlpakTuue P uudp
Bcero HbIE cKHe o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI

OCHOBHBIC TIPaBUIIa N300PAXKCHUS HA PUCYHKE IJIOCKOCTH,
NapayuieIbHBIX IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlousTus CTCPCOMETPUM: TOYKA, IIpsAMasd, IIIOCKOCTb,
MIPOCTPAHCTBO. OCHOBHBIE paBujia I/I306pa>KCHI/IH Ha

2 PHUCYHKE IIOCKOCTH, TAPaJUICIBHBIX IPSMBIX (OTPE3KOB), !
CepeIMHbI 0Tpe3Ka

3 [NonsaTus: mepecekaronIrecs IIOCKOCTH, IEPECeKArOIINeCs |
IpsiMasi ¥ IIOCKOCTh; TOIYIPOCTPAHCTBO

4 [NonsaTus: mepecekaronIrecs IIOCKOCTH, IePECeKArOIINeCs |
IpsiMasi M THIOCKOCTH; TIOIYIPOCTPAHCTBO

5 MHoOrorpaHHUKH, H300paKEHUE MPOCTEHIITIX |
MIPOCTPAaHCTBEHHBIX (PUTYP, HECYLIECTBYIOIINX OOBEKTOB

6 MHoOTOTpaHHWUKH, H300paKEHUE TIPOCTSHIITUX |
MIPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOMINX OOBEKTOB

7 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBHS U3 HUX 1
AKCHOMBI CTEpEOMETPHUH U TIEPBBIE CIECICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIIEACTBHUS U3 HUX.

9 CriocoObI 3a1aHUS MIPSIMBIX M THIOCKOCTEH B TIPOCTPAHCTBE. 1
O0603HaYEHUS TIPSIMBIX | MJIOCKOCTEH
H3o0paxkeHue cedeHuit MupaMuibl, Kyoa U MPU3MBI,

10 KOTOpBIE MPOXOIAT Yepe3 ux péopa. M3obpaxenue |

nepeceuCHus MOJTyUYCHHBIX IUTOCKOCTEH. PaCKpaIHI/IBaHI/Ie
MOCTPOCHHBIX ceueHui Ppa3HbIMU BETAMU

11

H3obpakeHne cedeHui MupaMuabl, Kyoa U IPU3MEI,
KOTOpBIE MPOXOIAT Yepe3 ux péopa. M3obpaxenue
MepeceyeHus MOMYYeHHBIX TIOCKOCTeH. PackpamBanue
MOCTPOCHHBIX CCYCHHUN Pa3HBIMH [BETAMH




12

N3obpakeHne cedeHu MupaMuabl, Kyoa U IPU3MEI,
KOTOpBIE MPOXOIAT Yepe3 ux péopa. Mzobpaxenue
MepeceyeHHs MOMYYeHHBIX TIOCKOCTeH. PackpaimBanue
MOCTPOCHHBIX CCYCHHUN Pa3HBIMH I[BETAMH

13

N3obpakeHne cedeHu MupaMuabl, Kyoa U IPU3MEI,
KOTOpHBIE MMPOXOAT Yepe3 ux peopa. M3obpaxkenne
repeceyeHus MoyYeHHbIX IIOCKocTel. PackpaiinBanue
MMOCTPOCHHBIX CCUCHHUN Pa3HBIMH I[BETAMU

14

Mertop ciie1oB [Uisl TOCTPOSHUS CEYEHU I

15

Merton cienoB 1sl mOCTpoeHus ceueHuil. CBoiicTBa
repeceyeHuil MpsIMbIX U TIOCKOCTEH

16

MeTton ciieioB IS TOCTpoeHUs cedeHuii. CBoiicTBa
repeceyeHuil MPsIMbIX U MJIOCKOCTEH

17

[TocTpoeHue ceuenuii B nmupamue, Kyoe o TpéM Toukam
Ha péopax. Co3aaHne BBIHOCHBIX YEPTEKeH 1 3aIKch
1IaroB MOCTPOCHUS

18

[TocTpoeHue ceuenuii B nmupamue, Kyoe no TpéM Toukam
Ha péOpax. Co3aaHue BBIHOCHBIX YEPTEKeH U 3aIich
I1aroB MNOCTPOCHUS

19

[Toctpoenne ceuenmii B mupamuze, Kyoe mo TpéM TouKam
Ha péopax. Co3gaHne BEIHOCHBIX YePTEXKEH 1 3aIiCh
I1arOB MOCTPOCHUS

20

[MocTpoeHue ceueHui B mUpaMue, Kyoe mo TpéM Toukam
Ha péopax. Co3ganne BEIHOCHBIX YePTEXKEH 1 3aIiCh
LIaroB MOCTPOCHHUS

21

HOBTOpeHI/IG MJIAaHUMCTPUU: TeopeMa (6]
MpOoNOpUHNOHAJIBHBIX OTPE3KaAX. HO,HO6I/I€ TPEYroJIbHUKOB

22

IToBTrOpenue mnanumerpun: Teopema Menenas. Pacuerst
B CEUEHISX Ha BEIHOCHBIX YepTexax. McTopus pa3BUTHA
IUTAHUMETPHH U CTEPEOMETPHH

23

Koumponvnas paboma "Axcuomvl cmepeomempuu.
Ceyenua"

24

BzaumHuoe PAacCIIOJIOKECHUEC MPAMBIX B IIPOCTPAHCTBE.




CkpemuBatomuecs npsmeie. [Ipr3HaK CKPEeIUBAIOIINXCS
npsiMbIX. [TapaienbpHbIe MPSMBIC B IPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBaHUM U €JMHCTBEHHOCTH MPSMOil
napajuieIbHOM JaHHOW MPSIMOMN, IPOXOISILEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKalel Ha JaHHOU npsaMoit. Jlemma
0 TIePECEYCHUH MAPATUICIBHBIX IPSAMBIX IIOCKOCTHIO

26

IMapannensHOCTh TpeX NpsAMBIX. TeopeMa o TpEx
napasJieNIbHBIX NPsMbIX. TeopemMa 0 CKpeIUBaroIIUXCs
MPAMBIX

27

IMapannensHoe npoekTUpoBaHue. OCHOBHBIE CBONCTBA
napauleNIbHOTO MPOeKTHpoBanus. M3o0pakeHne pasHbix
¢uryp B mapajienbHOH IpOEKINH

28

IentpanbHas npoekuus. YTos ¢ COHANpaBiIeHHbIMU
CTOpPOHAMH. YTOJ MEXIY MPSIMBIMHI

29

3a[1aq1/1 Ha 10Ka3aTCJIbCTBO U UCCIICAOBAHUEC, CBA3aHHEBIC C
PACIIOJIOKCHUEM MPAMBIX B IPOCTPAHCTBE

30

[onsTHs: napamienbHOCTh NPSIMOUN U IIIOCKOCTH B
npoctpancTBe. [Ipu3Hak napamienbHOCTH MPSIMON U
mwiockocTu. CBOICTBA MapalIeIbHOCTH NMPSIMOM U
IUTOCKOCTH

31

FeOMeTpI/I‘{CCKI/IC 3aJa4r Ha BBIYUCICHUC U
JI0Ka3aTCJIbCTBO, CBA3AHHBIC C TAPATUICIBHOCTBIO ITPAMBIX
U IUIOCKOCTEH B MIPOCTPAHCTBE

32

[TocTpoenne ceueHms, IPOXOIAIIECTO Yepe3 TaHHYIO
NIPSMYIO Ha YEPTEXE U NapAJIEIbHOTO IPYTroM MPSIMOH.
Pacuér oTHOIIEHMIT

33

IMapannensHas npoekLus, IPUMEHEHHUE AJIS TIOCTPOEHUS
ceueHn# Ky0Oa u napautenenuneaa. Coiictsa
napasJiesienunesa U Npu3Msl

34

[Tapannenbublie mockocTH. [Ipu3Haku napanieabHOCTH
JIByX IJIOCKOCTEH

35

TeopeMa o mapayuIeTbHOCTH U € IMHCTBEHHOCTH
IUTOCKOCTH, TPOXOAAIICH Yepe3 TOUKy, He
MIPUHAIEKALTYIO JAHHOM IIJIOCKOCTH U CIEACTBUS U3 HEE




CBolicTBa MapauIeIbHBIX TUIOCKOCTEH: O TTapaieIbHOCTH

36 MPSIMBIX TIEPECCUCHHUS TIPU TICPECCUCHHUH JIBYX
MapajuIebHBIX MIOCKOCTEH TpeThel
CBolicTBa MapauIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax

37 MapajuIebHBIX MPSIMBIX, 3aKITI0YEHHBIX MEXITY
MapajuIeIbHBIMHU INIOCKOCTSIMA; O TIepeCeueHUH PSMOA C
JIByMs TapaJUIeIbHBIMU ITIOCKOCTSIMHU

38 [MToBTopenue: Teopema Incaropa Ha rurockoctu

19 [ToBTOpEHUE: TPUTOHOMETPHUS MPIMOYTOIEHOTO
TPEYroJIbHUKA

40 CaoiicTBa Ky0a U MPSIMOYTOIBHOTO MapajuIeIenuieia

41 Beruuciienue JUIMH OTPE3KOB B KyOe U MPSIMOYTOJIBHOM
napasuieJenue e

47 [lepnenauKyIspHOCTD NPsAMOI U MI0cKoCTH. [Ipu3Hak
MEPIICHANKYIIPHOCTH MPSAMOH U INIOCKOCTH

43 [lepneHauKyISIPHOCTD NPSAMOIL U TI0CKOCTH. [Ipu3Hak
MEPIICHANKYJIIPHOCTH MPSIMOU U IIOCKOCTH
TeopeMa 0 CylIeCTBOBaHUH U €JUHCTBEHHOCTH IPSMOH,

44 MIPOXOAALICH Yepe3 TOUKY MPOCTPAHCTBA U
MEPIICHANKYIIIPHOH K IIOCKOCTH

45 [TmockocTy 1 NepICHANKYISIPHBIE UM TIPSIMBIC B
MHOTOTpaHHHUKaX

46 [TnockoCcTH M NEPIICHIUKYISIPHBIC UM MPSIMBIC B
MHOTOTPaHHHKaX

47 [lepnennukymsp u HaknoHHas. IToctpoenue
MIEPIICHANKYJIAPA U3 TOYKH HA IPIMYIO

43 [lepnennukynsap u HaknoHHas. [Toctpoenue
MIEPIICHANKYIIAPA U3 TOYKH Ha IPIMYIO

49 Teopema o TpEx neprneHauKyIsIpax (MpsiMast 1 oOpaTHast)

50 Teopema o Tpéx mepreHANKYIApax (MpsiMast ¥ oOpaTHas)

51 VYron Mexay CKpelmMBaOUUMHCS IPSIMBbIMU

52 [Monck nepreHANKYISIPHBIX TPSAMBIX C TOMOIIBIO

MIEPIICHANKYJIAPHBIX TUIOCKOCTEH




53

OpTOroHajabHOE MPOSKTHPOBAHNE

[MocTpoenue ceuenuii Kyba, NpU3MBbl, NPABUILHOM

>4 MTUPaMHUIBI ¢ TIOMOIIBI0 OPTOTOHAIBHOM MTPOEKIIUHI

55 [MocTpoeHue ceuenuii Kyba, IpU3MBI, nPaBnnLHoﬁ
MIUPaMHUJIbI C TOMOLIBIO OPTOTOHATBLHOM MPOEKIINHI

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCHUTEIIFHO TIOCKOCTH.
IImockocTr cuMMeETpHUii B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHIuKyISIPHOCTH MPSIMOM U TUIOCKOCTH Kak
CJIeICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér paccrosiHuii OT
TOYKHU JI0 MJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér paccrosiHuii oT
TOYKH JI0 THIOCKOCTH

60 Croco0bl ONyCTUTh MEPIICHIUKYISPBI: CAMMETPHSI, CABHUT
TOYKHU 0 NapajjieabHON NpsMoi

61 CrBur 1o HemapauIeIbHOW MPSAMOM, N3MEHEHNE
paccTosiHun

2 Koumponvnas paboma "Bzaumnoe pacnonodicenue
npAMbIX U naocKocmel 8 npocmpancmee”
[ToBTOpEHuE: yrom MEeXAy NPAMBIMU Ha IUTOCKOCTH,

63 TPUTOHOMETPHUS B IPOU3BOIBHOM TPEYTOIBHUKE, TEOpEMaA
KOCHHYCOB

64 [ToBTOpEHME: Yo MEXKAY CKPEIINBAIOIIMMUCS TPSIMBIMHI
B IIPOCTPAHCTBE

65 I'eoMeTpuueckre METOIbI BEIYUCICHUS YIJIa MEXAY
MPSIMBIMU B MHOTOTPaHHUKAX

66 JIByrpannslit yron. CBOWCTBO JTHHEHHBIX YTIOB
JIBYT'PaHHOTO yriia

67 [epriennukynsipabie WI0CcKOCTH. CBOWCTBA B3aHMHO
MIEPIICHANKYJIAPHBIX TUIOCKOCTEH
IIpu3Hak neprneHAUKyIIpHOCTH IIOCKOCTEH; Teopema o

68 IpsIMOI1 IlepecedeHus IByX INIOCKOCTEN

NEPHOCHAUKYJIAPHBIX TpeTBeﬁ IIIOCKOCTH




[IpsiMOyTONBHEIN apajuieienunes; Ky0; n3MepeHus,

69 CBOMCTBA MPSMOYTOJILHOTO Mapasuieenumnena

70 Teopema o quaroHasu NPsIMOYTOJIFHOTO TapaJljIeIeHITe1a
U CJIECTBUE U3 HEE

71 CrepeoMeTpuuecKe U MPUKIAIHbIE 3a/1a4H, CBI3aHHbIE
CO B3aMMHBIM PACMOJI0XKEHUEM MPSAMBIX U INIOCKOCTH

7 [ToBTOpEeHME: CKpemUBaIOMNECs MPsIMBIE, TapaliebHbBIC
IUTOCKOCTH B CTAHJAPTHBIX MHOTOTPaHHUKAX
[Napa napayienbHBIX IIOCKOCTEH HA CKPEIIUBAOIIIXCS

73 MPSIMBIX, PACCTOSIHAE MEXKITYy CKPEIIUBAIOLIUMUCS
MIPSIMBIMH B TIPOCTBIX CHTYaIUsAX

74 Paccrosinye OT TOUKH 10 MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM JI0 TIIIOCKOCTH

75 Bolunciienue paccTOSIHUM MEXAy CKPEIUBaIOMIUMUCS
MIPSIMBIMH € TIOMOIIBIO TTEPIIEHANKYISIPHON TIOCKOCTH
TpéxrpaHHbId Yroi, HEpaBEHCTBA ISl TPEXTPAHHBIX

76 yrioB. Teopema IIngaropa, TeopeMbl KOCHHYCOB H
CHHYCOB IS TPEXTPaHHOTO yIJia

77 DIEMEHTBI CPEPUICCKON TCOMETPUH: T€OAC3HUCCKHIEC
JIMHUM Ha 3emiie

78 Koumponvnas paboma "Yenvt u paccmosinus”

79 Cucrtemaru3zanys 3HaHul "MHOTOTpaHHUK U €ro
3JeMEHThI"

80 IMupamuna. Buast mupamun. [IpaBunbHas nmupaMuga

’1 IIpusma. Ilpsimas u HaknoHHas npu3Msl. [IpaBunbHas
npu3Ma

%2 [Ipsimoii napamienenunen, NpsIMOyTOIbHbII
napasuiesienune]], Kyo

83 Brimykisie MHOTOTpaHHUKH. Teopema Diinepa

%4 Beimyknsie MEHOrorpanHuku. Teopema Ditnepa.
[IpaBuibHEIC U TOTYIPABUIEHBIC MHOTOTPAaHHUKH

85 Koumponvnas paboma "Mnozoepannuxu”

86 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE




87

CyMMa BEKTOpOB

1
88 Pa3zHocTh BekTOpOB 1
89 [IpaBuio napamienenunena 1
90 YMHOKEHHE BEKTOpa Ha YHUCIIO 1
91 Paznoxenne BexTopa mo 6a3mcy TpExX BEKTOPOB, HE |

JIeKALIUX B OJHOM IIOCKOCTH

92 CkanspHO€E TPOU3BEICHNE 1
93 Brruucnenue yria Mexxy BEKTOpaMH B IPOCTPAHCTBE 1
94 [IpocTetimme 3aga4u ¢ BEKTOpaMH 1
95 IIpocTeiimue 3a1a4u ¢ BEKTOpaMU 1
96 [IpocTeiimme 3aga4u ¢ BEKTOPaMH 1
97 IIpocTeiimue 3a1a4u ¢ BEKTOpaMU 1
98 O06001IEeHNE U CUCTEMATHA3ALMS 3HAHWIA 1
99 O06o001eHne ¥ cUCTEMaTH3aLMsI 3HAHUH 1
100 HroroBas KoHTpoNbHas paboTa 1
101 Hrorosast koHTpOJbHAs paboTa 1
102 O06001IeHNE U CHCTEMATHA3ALMS 3HAHWIA 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102




11 KJTACC

KoJsnyecTBO 4acoB JJIeKTPOHHbBbIE
Ne ara u(poBbIe
n/n Tema ypoka Bcero Konrposbubie | IipakTiyeckne ilsyqeﬂml (I)lﬁ[?al:)wBaTeﬂbele
padoThI padoThI pecypes
1 [ToBTOpenue Temol "KooparHaTel BEKTOpa Ha 1
MIJIOCKOCTH M B IPOCTpaHCTBE"
) [ToBTopenue Temsl "CkansipHOE TPOU3BECHUE |
BEKTOpPOB"
3 [ToBTOpeHue TeMbl "Bbruuciaenue yria Mexmy 1
BEKTOpPaMHU B MPOCTpaHCTBE"
4 IToBTOpEeHUE TEMBI "Y paBHEHHE NTPSAMOI, |
MPOXOJISIICH Yepe3 ABE TOUKH"
5 VYpaBHeHUE JIOCKOCTH, HOPMailb, YypaBHEHHE 1
IIJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMailb, YPaBHEHHE 1
MIJIOCKOCTH B OTPE3KaX
7 BekTtopHoe npousBeneHue 1
] JInHeliHbIE HEPABEHCTBA, JIMHEHHOE 1
[IPOrpaMMHUpPOBaHUE
9 JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE 1
MIpOrpaMMHUpPOBAHUE
10 AHanmMTUYECKHE METObI pacy€Ta yriia Mexay 1
MPSIMBIMU B MHOTOTPaHHUKAX
1 AHaJIUTUYECKHE METO/IbI pacyéTa yria Mex1y 1
IIJIOCKOCTSIMU B MHOT'OTPAHHUKAX
12 dopMyna pacCcTOsIHUSA OT TOYKH JI0 TNIOCKOCTH 1
B KOOpAMHATaX
13 Haxoxienue paccTostHu OT TOUKHU 710 1
TIJIOCKOCTH B KyOe
14 HaxoxneHnue paccTosiHUM OT TOYKHU J10 1




IIJIOCKOCTH B HpaBI/IJIBHOI\/'I nupamMuac

15

KonrtponbHast pabora "AHanuruveckas
reomerpus"

16

Ceuenus MHOTI'OIrpaHHUKOB: CTAHAAPTHEBIC
MHOT'OrpaHHUKHA

17

CeueHns MHOT'OI'PpaHHUKOB: MCTO CJICI0B

18

CequI/ISI MHOI‘OFpaHHI/IKOBI CTaHl[apTHbIe
MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEN

19

[TapannenpHble MpsIMbIE U TUIOCKOCTH:
napajuieJIbHbIe CEUCHUS

20

[TapannenbHble NPsSIMbIE U MJIOCKOCTH: PACUET
OTHOIIIEHUH

21

[TapamienpHble NpSIMBIE U IJTIOCKOCTH: YTJIbI
MEXY CKPELIMBAIOUIUMUCS MPSIMbIMU

22

[lepneHquKyIsspHBIC MPSAMBIE U INIOCKOCTHU:
CTaHJapTHBIE MAPbI IEPICHAUKYJIISIPHBIX
IIJIOCKOCTEMN U NMPAMBIX, CAMMETPUU
MHOTOTPaHHUKOB

23

[lepnieHiuKyAsIpHBIE MPSAMBIE U TUIOCKOCTH:
TEOpeMa O TPEX MEPIEHINKYIIIpax

24

[lepnieHiuKyAsIpHBIE MPSAMBIE U TUIOCKOCTH:
BBIYHCIICHUS ITTUH B MHOTOTPaHHUKAX

25

HOBTOpeHI/IeI rjiomaain MHOT'OYTrOJIbHUKOB,
bopMyITBI 1S TUTOMIACH, COOOpaKEHUS
Mog00ust

26

HOBTOpeHI/IeI rjIomaan MHOT'OYTrOJIbHUKOB,
dbopMyITBI 1715 TUTOMIAEH, COOOpaKEHUS
moooust

27

HOBTOpeHI/IeI rjiomaain MHOT'OYTrOJIbHUKOB,
dbopMyITBI 1S TUTOMIACH, COOOpaKEHUS
moxooust




[Inomanu ce4eHnii MHOTOI'PaHHUKOB:

28 IJTOIIaAX TOBEPXHOCTEMN, pa3pe3aHusi Ha
4acTH, COOOpaKEeHUs TTOA00HS
[Inomanu ce4eHuii MHOTOI'PaHHUKOB:

29 IJTIOIIaAN TOBEPXHOCTEMN, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS

30 Konrtponsnas pabdora "[loBTopenue:
MHOTOTPAHHUKH, CEYEHUS MHOTOIPaHHUKOB"

31 00bEM Tena. OObeM MPSIMOYTOILHOTO
napajuiesienuneaa

3 3amaun 00 yaBoeHUM Ky0Oa, 0 KBaJaparype
Ky0a; O TPUCEKITH yria

33 CrepeoMeTpHUueCKUE 3a]]aul, CB3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO Mapajuieenune1a
[IpuknanHele 3a1a4u, CBSI3aHHBIE C

34 BbIUUCIIEHEM 00BbEMA IPSIMOYTOJIBHOTO
napajuiefnenumneaa

35 O0BEM IPSIMOM TPU3MBI

36 CrepeoMeTpHUyeCcKre 3aJa4i, CBI3aHHBIE C
BBIYUCIIEHEM 00BEMOB TPSMOM MTPU3MBI

37 HpI/IKJIf.I[HHe 3aJ1auu, CBA3aHHbIE C 00BEMOM
PSIMOU TTPU3MBI
Brruncnenue 065EMOB Tell C TOMOIIIBIO

38 onpenenéHHoro uHaTerpaia. O0béM
HAKJIOHHOH IPU3MBbI

39 Brruucnenue 06EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaita. O0bEM MupaMu bl

40 dopmyna 00bEMa mupamuasl. OTHOIICHUE
00BEMOB MUPAMHUJ C OOLIUM YTIIOM

41 ®opmyna 00béMa mupamuisl. OTHOIIEHHE
00BEMOB MTUPAMU/I C OOIITUM YTIIOM

42 CrepeoMeTprieCcKHe 3a/1a4u, CBSI3aHHBIE C




00bEMaMH HAKJIOHHOM MTPU3MBI

CrepeoMeTpHUUECKUE 3a]]a4l, CBSI3aHHBIE C

43 e
00BbEéMaMH MUPAMHUJIBI

44 [Tpuknagueie 3agaun mo Teme "OO0BEMEBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPHU3MBI

45 [Mpuknanueie 3axaun mo Teme "OO0bEMBI TN,
CBsI3aHHBIE C 00HEMOM MUPAMHUIBI

46 [Ipumenenne 00bEMOB. Beruncnenue
pacCTOSIHUS JI0 MIIOCKOCTH

47 KontponbHas p:i60Ta "O0BEM
MHOT'OTpaHHUKA

48 I_II/IJII/IHI[pI/ILIeCKaiI MMOBEPXHOCTh, 00pa3yoIIne
HWIMHAPUYECKON TOBEPXHOCTH

49 Humuaap. [psimoit KpyroBoil UIUHIP.
[1no1maae MOBEpXHOCTH LUIUHIPA

50 Konundeckas TOBepXHOCTh, 00pa3yromme
KOHUYECKOM moBepxHocTH. KoHyc

51 CedeHue KOHyca MIOCKOCTHIO, MapajuieIbHON
TJTIOCKOCTH OCHOBAHMUS

57 YCG‘I?HHBII\/II KoHyc. M300pakeHre KOHyCOB U
yCE€UEHHBIX KOHYCOB

53 [Tnomaab 60KOBOM MOBEPXHOCTH U MOJTHON
MOBEPXHOCTHU KOHYyCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH M IMOJTHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeIbCTBO M BEIYMCIIEHUE, TOCTPOCHUEM
CEYEHU LIWIMHApPA, KOHYyCca
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeIbCTBO M BEIYMCIIEHUE, TIOCTPOCHUEM
CEYEHU LIWIMHApPA, KOHYyCa

57 [TpukiagHbie 3a7a4H, CBSI3aHHBIE C




MUJIIMHAPOM

58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

[epeceuenue cdepbl 1 Mapa ¢ IIOCKOCTHIO.
Kacanue mrapa u cepst mnockoctsro. Bun u
n300pakeHHE mmapa

61

[epeceuenue cdepbl 1 Mapa ¢ IIOCKOCTHIO.
Kacanue mrapa u cepst mnockoctsro. Bum u
n300pakeHHE mmapa

62

VYpasuaenune chepsl. [Lnomans chepsr u eé
yacTei

63

CummeTtpus cdepsl U mapa

64

CrepeoMeTpuuecKue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCICHUEC, CBA3aHHBIC CO
cdepoii u mapom, MOCTPOCHUEM HX CEUCHUHN
IIJIOCKOCTBIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BEIYUCIICHHUE, CBS3aHHBIC CO
cdepoit u mapom, MOCTPOSHUEM HX CEUCHUI
TUIOCKOCTBIO

66

[Ipuknagueie 3a1a4n, CBsI3aHHbBIE CO chepoit u
1apom

67

[ToBTOpEHUE: OKPYKHOCTh HA TJIOCKOCTH,
BBIUHUCJICHHUSA B Opr)KHOCTI/I, CTaHI[apTHBIe
nmoxoous

68

Paznuunple KOMOWHAIIMY TE BPAIICHUS U
MHOT'OTPaHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
BpaiieHus"

70

3agaum o Teme ""Tena 1 TOBEPXHOCTH
BpaiieHus"




71

KonrtponbHast padora "Tena 1 moBEpXHOCTH
BpaiieHus"

72

O6beém mumuHapa. Teopema 06 00bEMe
HpHMOI‘O I_II/IJ'II/IH[[pa

73

Brruncnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. O0béM KoHyca

74

[Tnomaayn 60KOBOW ¥ MOTHOM MOBEPXHOCTH
KOHYyca

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYMCIICHHEM 00BEMOB ITUJIMHAPA, KOHYCa

76

[Tpuxnanueie 3ana4n mo Teme "OOBEMBI U
IJIONIaAN TOBEpXHOCTEN Ten"

77

O0BEM mapa u MapoBoro cexkropa. Teopema
00 o0Béme mapa. [Tnomans chepsi.
CrepeoMeTpHUyeCcKUe 3a]]a4, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB II1apa, MapoBOTO
CerMeHTa M IIapOBOT0 CEKTOpa

78

[Tpuknagueie 3agaun mo Teme "OO0BEMEBI TEN",
CBSI3aHHBIE ¢ 00BEMOM IIapa U TUIOMIA B0
chepnl. COOTHOIICHHS MEXTY TUTOMIAIIMU
MOBEPXHOCTEH U 00hEMAMHK MTOTOOHBIX TET

79

[TonoOHbIe Tena B mpocTpaHcTBe. M3mMeHeHne
00béMa ripu mooouu. CTepeoMeTpruIecKue
3aJ]auu, CBSA3aHHbIE C BBIYMCICHHEM 00BEMOB
TeJI U IUIONIAJEH MMOBEPXHOCTEN

80

Kontponbras pabdota "Ilnomann
MOBEPXHOCTU M 0OBEMBI KPYTJIBIX Ten"

81

JIBrokenus npoctpancTBa. OTOOpakeHHUS.
JIBm>keHust u paBeHCTBO uryp. OO0rue
CBOICTBA IBHKECHU

82

Buael nBukeHunil: napauienbHbIN IEPEHOC,
I_[eHTpaJIBHaH CI/IMMeTpI/ISI, 3epKaana;1




CUMMETpPHUS, IOBOPOT BOKPYT IIPSIMOI

&3

[TpeobpaszoBanus nmomoowus. [Ipsmas u chepa
Ditnepa

84

['eomeTpuueckue 3a1aun Ha IPUMEHEHHE
JIBUKEHUS

85

KonTpomnbHas pabota "BekTopsl B
npoctpaHcTae"

86

O6o6maromee moBTopenue 11 moHsTHii u
MeTOoJ10B Kypca reometpun 10-11 knaccos,
cucrtemaTtusanus 3Hanuil: "[lapamiensHoCTh
MPSIMBIX U IJIOCKOCTEH B TpocTpaHCTBE"

87

O6o6maromee moBTopenue 11 moHsTHii u
MeTOoJ10B Kypca reometpun 10-11 knaccos,
cucTeMaTusanus 3HaHuil: "BekTopsl B
npocTpaHcrae”

88

Oo6o6mtaromee nosropenue 11 nmousTuit u
MeToJI0B Kypca reometpun 10—11 kmaccos,
cUCTeMaTu3alus 3HaHui: "BeKkTopsl B
npocTtpaHcTae"

89

O6o6mmaromee moTopenue 11 moHsTHii u
MeToJ10B Kypca reometpun 10-11 kxnaccos,
cucreMmarusanus 3Haguil: "O0seM
MHOrorpaHHuka"

90

O6o6matomee mopropenue 11 monsTHii u
MeTOJI0B Kypca reometpuu 10—11 kmaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOrpaHHUKa"

91

O6o6maromee moBTopenue 11 moHsTHii u
MeTOoJ10B Kypca reometpun 10-11 knaccos,
cucrteMatusanus 3gagui: "Inontaagn
MOBEPXHOCTU M 0OBEMBI KPYTJIBIX Ten"

92

O6o6maromiee moTopenue 11 moHsTHii 1




MeToJ10B Kypca reomerpun 10-11 knaccos,
cucrteMatusanus 3Haguii: "Ilnontaan
MOBEPXHOCTU M 0OBEMBI KPYTJIBIX Ten"

93 HToroBast KOHTpOJIbHAs paboTa

94 HToroBast KOHTpOJIbHAs paboTa

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

95 o
3HAHUU

Hcropust pa3BUTHS CTEPEOMETPHH KaK HAYKH
96 U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIA

Hcropus pa3BuTHs CTEpEOMETPUH KaK HAYKH
97 U €€ poJib B Pa3BUTUH COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEeXHOJIOTUN

Hcropus pa3BuTHs CTEPEOMETPUH KaK HAYKH
98 U €€ poJib B Pa3BUTUH COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEeXHOJIOTUN

Hcropus pa3BUTHs CTEPEOMETPUH KaK HAYKH
99 U €€ poJib B Pa3BUTUH COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEeXHOJIOTUH

Ucropus pa3BuTHs CTEPEOMETPUH KAaK HAYKH
100 U €€ poJib B Pa3BUTUH COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEeXHOJIOTUN

Hcropus pa3BuTHs CTEpEOMETPUH KaK HAYKH
101 U €€ poJib B Pa3BUTUH COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEeXHOJIOTUN

HcTtopus pa3BUTHS CTEPEOMETPUH KaK HAyKU
102 U €€ poJIb B PA3BUTHHU COBPEMEHHBIX
MH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
Tt IIpoBepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOCHHs OCHOBHO
00pa3oBaTeILHON NMPOrPaMMBbI CpelHero o01ero od0pa3oBaHusi
pe3yJbTara
7 ['eomerpus
7.1 OnepupoBaTh MOHITHUSIMU: TOUKA, MPAMAs], INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX MpPU PEIICHUH
r€OMETPUYECKHX 3a/1a4
73 OnepHpOBaTr: MOHATUSAMHU: MAPALIEIBHOCTh U MEPIEHIUKYIIPHOCTD MPSAMBIX
U TJIOCKOCTEH
74 KnaccudunupoBars B3aUMHOE pACIIOJIOKEHHUE TMPSMBIX H IUIOCKOCTEH B
MIPOCTPAHCTBE
OnepupoBarh MNOHATHSAMU: JBYTPAHHBIA yTroJ, TPaHW JABYTPaHHOIO YIJa,
7.5 pedpo IByrpaHHOTO yTiia, TUHEHHBINA Yyroll ABYTPAHHOTO YIJIa, TpaJayCcHas Mepa
JBYTPAaHHOI'O yTIJia
76 OnepupoBarb MOHSTHSMHU: MHOTOTPAHHUK, BBINYKJIBIM W  HEBBITYKJIIbII
' MHOT'OTPaHHUK, AJIEMEHThl MHOI'OTPaHHUKA, TPABUJIbHBIII MHOTOI'PaHHUK
77 PacrioznaBaTh OCHOBHBIE BHUIBl MHOTOTPAHHHMKOB (MIUpaMHla, MPU3MA,
) IPSIMOYTOJIBHBIH Mapasuienenunen, Kyo)
Knaccudumnuposars MHOT'OTPaHHUKH, BEIOMpas OCHOBaHUS JUTSt
7.8 KJaccupuKauuy (BBIMYKIBIE W HEBBIMTYKJIble MHOTOTPAaHHUKH, MpPaBUIIbHBIC
MHOT'OTPaHHUKHU, TIPSIMbIE ¥ HAKJIOHHBIE TPU3MBbI, apaJljIeNICIIUIIE Ibl)
7.9 OnepupoBaTh NOHITHSIMU: CEKYIIasi IIOCKOCTb, CEYUEHUE MHOTOIPAHHUKOB
710 OOBSCHATh TPHUHIHUIBI TTOCTPOCHHUSI CEYCHUN MHOTOTPAHHHUKOB, HUCIOJB3YS
METOJ CJIEI0B
CtpouTth ce4eHus: MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIOJIHSATH (BBIHOCHBIE)
7.11 IJIOCKHE YEpPTEeKU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJ CBEpPXY,
cOOKyY, CHH3Y
Pemarp 3a1aun Ha HaXOXKJEHUE TEOMETPUUYCCKUX BEITUYHMH MO 00pa3aM HIn
aNropuTMamM, NPUMEHSS W3BECTHBIE AHAIMTUYECKUE METOABI MPU PEIICHUH
7.12 CTaHAAPTHBIX MAaTEMAaTUYECKHX 3aJlad Ha BBIYHMCICHHUE PACCTOSHUM MEXIY
IByMsI TOYKaMH, OT TOYKH JO MPSAMOH, OT TOYKUAO IUIOCKOCTH, MEKIY
CKPEUIMBAIOIIUMHUCS TPSIMBIMU
Pemarp 3a1aun Ha HaXOXKJEHUE TEOMETPUUYCCKUX BEITUYHMH IO 00pa3aM HIn
aNnropuTMamM, NPHUMEHSS W3BECTHBIE AHAIMTUYECKUE METOABI MPU PEIICHUH
7.13 CTaHAAPTHBIX MAaTEMAaTUYECKUX 3aJad Ha BBIUYUCICHUE YIJIOB MEXKIY
CKpPEUIMBAIOIIMMUCS MPSAMBIMH, MEXAYy MPsSMOHM U IJIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU, ABYTPAHHBIX YTJIOB
Bbruucnare 00bEMBI M TUIOIMIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,
7.14 nupamMuga) ¢ TMpUMEHEHHEeM (OpMyJ, BBIYHCIATH COOTHOIICHUS MEXKITY
TUIOMIA/ISIMH TTOBEPXHOCTEH, 00hEMaMHK MOJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBarb NOHATHUSMHU: CHMMETPHUSI B TPOCTPAHCTBE, IIEHTP, OCh H
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI
7.16 W3Bnekarh, mpeoOpa3oBeIBATh M WHTEPIPETHPOBATH HHMOPMALHIO O




MPOCTPAHCTBEHHBIX  T'€OMETPHUYECKUX  (urypax, NpeACTaBICHHYI0 Ha
4EepTEXKAX U PUCYHKAX

[IpumensTs reomeTpudeckue (HakThl A PEIICHUs CTEPEOMETPUUYECKUX 3a/ad,

7.17 MPEANOJaralouX HECKOJIbKO IIAroB PEHICHUs, €CIU YCJIOBUS MPUMEHEHHS
3a/1aHbl B IBHOU (popMme
718 [IpumensTh  mpocTellive NpOorpaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBoguTH, NpUMEpPHl MATEMATHUUYECKUX 3aKOHOMEPHOCTEH B TMpUpOAE U
KHU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTYyallUd U TPUMEHSTh W3yUYCHHbIE MOHATHUS B IMPOIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu CQPOpPMYJIUPOBAHHON MNpPOOJIEMbI, MOJEIUPOBATh peajlbHbIE
7.20 CUTyallUd Ha S3bIKE T€OMETPUH, HCCIEI0BAaTh MOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX IOHATUH W TEOpeM, ammapara anreOpsl,
pemaTh MpakTUYECKUE 3a7aud, CBA3aHHBIE C HAXOXKJIECHUEM T'€OMETPUUYECKUX
BEJIMYUH
11 KUIIACC
Kon .
TR T IIpoBepsiembie HpeMeTHbIe Pesy.IbTATEI 0CBOEHHH 0CHOBHOI
AT 00pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
6 ['eomeTpus
OnepupoBaTh MOHATHSAMH: LHJIMHApPUYECKas IOBEPXHOCTh, 0Opa3yloliue
6.1 UUJIUHAPUYECKOW TOBEPXHOCTH, UMJIWMHAP, KOHUYECKAas MOBEPXHOCTb,
o0pa3yronire KOHHYeCKOi MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEpXHOCTh
6.2 Pacnio3naBath Tena BpamieHus (IUIUHIP, KOHYC, cdepa u map)
6.3 OOBSICHATD CITOCOOBI TOJIYYCHHS TEJI BpaIlleHUS
6.4 KnaccuduimpoBars B3auMHOE pactoioKeHHE Chephl U TIIIOCKOCTH
OnepupoBaTh MOHATUSMHU: HIAPOBONM CErMEHT, OCHOBAaHHME CETMEHTa, BBICOTA
6.5 CerMeHTa, IIApOBOW CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIIAPOBOM CEKTOP
6.6 Berancnare  00BEMBI W IUIOMIAAM  TOBEPXHOCTEW TN  BpalleHUs,
' FeOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyIT
6.7 OnepupoBaTh MOHATHSIMH: MHOTOTPaHHUK, BITMCAHHBIN B c(pepy U ONMMCAHHBINA
) oKo0J10 cepsl, chepa, BlircaHHAs B MHOTOTPAHHHK HIIM TEJIO BPAICHHS
6.8 BBIYHCIATh COOTHOIIGHUST MEXAY IUIOMIAIIMUA TMOBEPXHOCTEH U 00BEMamMu
’ IMOOOOHBIX TEI
6.9 H30§pax<aTL u3ydyaemble (QUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB
6.10 BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEYCHHUSI TeJ BPALCHUS
W3Bnekath, WHTEPIPETHPOBATH U MPEOOPa3OBBIBATE HHPOPMAIMIO O
6.11 MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (DUTYpaxX, IPEICTABICHHYIO Ha YepTekKax
U PUCYHKaX
6.12 [IpumensaTh TeOMeTpUYecKre (HAKTHI TSl PEIICHHS] CTEPEOMETPUIECKIX 3a/1a4,

nmpeamnojgararomux HECKOJIBKO IMaroB pCelICHHs, €CJIW YCIOBHA NPUMCHCHUSA




3aJaHbl B SIBHOH (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJ'IH}ITB HeﬁCTBHH CIIOXKCHUA BeKTOpOB, BBIYHUTAHUA BeKTOpOB nu
YMHOKEHHSI BEKTOpa Ha YHCIIO, OOBACHATh, KAKUMH CBONCTBAMH OHH
o0JagaroT

6.15

[IpuMeHATH MpaBWIIO NapaJIeIeUIENA IPU CI0KEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPJIMWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yrojl MEXIY
BEKTOpAaMHU, CKaJSIpHOE TMPOMU3BEJCHHE BEKTOPOB, KOJUIMHEApHbIE U
KOMIUTAaHAPHBIE BEKTOPBI

6.17

Haxomuts CyMMy BEKTOPOB M IPOM3BENCHHUE BEKTOPA HA YMUCIIO, YIOJI MEXAY
BEKTOPAMH, CKAJIPHOE IIPOM3BEACHME, pPACKIAIbIBaThb BEKTOP II0 ABYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTb IIJIOCKOCTh YPABHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemate mpocteiiinie reomMeTpuueckue 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOJa

6.20

PemraTs 3aJa4d Ha O0Kas3aTCJIbCTBO MATCMAaTHYCCKHX OTHOIIICHUH U
HaXOXKACHUC TCOMCTPHUYCCKUX BCIWYHUH 110 06pa3uaM HUJIn ajJropurmam,
IMPUMCHAA U3BCCTHBIC METOJbBI IIPpHU PCIICHHUU CTAaHAAPTHBIX MAaTEMATHUYCCKHUX
3aaad

6.21

IIpuMeHATs,  mpocTEHIIME  INPOTPaMMHBIE  CPEACTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUYECKHX 3a1a4

6.22

[IpuBoguTE mHpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJAE H
JKU3HU, PaClIO3HABATh MPOSIBICHUE 3AKOHOB T€OMETPHH B UCKYCCTBE

6.23

[IpuMeHsTh TMONMy4YeHHbIE 3HAHUS Ha MPAKTHUKE: aHaJU3UPOBATh pealibHbIC
CUTyallud U NPUMEHSATh M3YUYCHHbIC MOHSTHS B MPOLIECCE MOMCKA pPEIICHUS
MaTeMaTHU4ecKu CQPOpPMYJIUPOBAHHON MPOOIEMbI, MOJEIHPOBATh pealibHbIE
CUTyallud Ha S3bIKE TIEOMETPUU, HCCIEAOBATh IMOCTPOCHHBIE MOJACIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUH U TeopeM, amnmapara anredpsl,
peuiaTh NpakTUYECKUE 3aJa4yM, CBSI3aHHBIC C HAXOXKJICHHEM T€éOMETPHUUYECKUX
BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA
10 KUIACC

Kon
7

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
['eomeTpus

7.1

OCHOBHBIE TOHATHS CTEpeOMETpUU. ToUKa, Mpsamas, MIOCKOCTb, IPOCTPAHCTBO. [ToHsATHE
00 aKCMOMAaTUYECKOM TMOCTPOSHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH U CIICIICTBUS
U3 HUX

7.2

B3aumHOe pacrnososkeHue npsiMbIX B IPOCTPAHCTBE: NMEPECEKAIOIIMEC, TapaJlIeIbHbIE U
cKpemuBaromuecs npsamsle. llapamnenbHOCTs NPAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble  INPsAMBIE B IPOCTPAHCTBE, MNApPAUIEIBHOCTh  TPEX  MNPSAMBIX,
[apaJUIEIIbHOCTh IPSIMOM U IUIOCKOCTH. YTJBIC COHAIIPaBICHHBIMU CTOPOHAMU, YIOJ
MEXIy MNpAMBIMH B NIPOCTpaHcTBe. llapamienpHOCTH IIIOCKOCTEH: NapajuleIbHbIC
IIJIOCKOCTH, CBOMCTBA MAapajuIeNIbHBIX IIIOCKOCTEW. lIpocrelimue mnpoCTpaHCTBEHHBIE
(GUrypsl Ha IIIOCKOCTU: TETpa’3ap, KyO, mapajuienaenunesi, HIOCTPOCHUE CEUeHHH

7.3

[lepneHUKyAIpHOCTH OPSAMOM M IJIOCKOCTH: IEPIEHIUKYJSIPHBIE IMPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NMapajlIe/IbHbIE U NEPIEHIUKYJSAPHbIE K IUIOCKOCTH, IMpPHU3HAK
MEePHEHANKYISIPHOCTH TPSIMOM M IUIOCKOCTH, TE€OpEeMa O MPAMOUN MEPHEHIUKYIISIPHOU
IJIOCKOCTH. YIJIBI B IIPOCTPAHCTBE: YIOJ MEXKIY IPSIMOM U IJIOCKOCTBIO, ABYTPAHHBII
yroJ1, IMHEWHBIN yroJl ABYTPaHHOTO yria. llepneHaukyiisip 1 HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSIMOM [0 IUIOCKOCTH, MPOEKIHs (UTYphl Ha
IJIOCKOCTh. [lepneHauKyasipHOCTh IJIOCKOCTEW: MpU3HAK MNEPIEHIUKYJISIPHOCTH JBYX
mrockocreil. Teopema 0 TpEX neprneHIuKyIsIpax

7.4

[lonsiTHE MHOrOrpaHHUKa, OCHOBHBIE JJIEMEHTHl MHOIOIDAHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas npusma,
TpaHd ¥ OCHOBAaHMSA TMPHU3MBI, NpsMas W HAKJIOHHAs NPU3MbI, OOKOBas W TIOJIHAS
MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, NpsAMOYTOJIBHBIA IapajuIeNCIANEl U €ro
cBoiicTBa. [lupamuna: n-yronapHas mupaMuia, TpaHU U OCHOBaHHME MUPaMUJIbI, OOKOBasi U
IIOJIHASI ITOBEPXHOCTh NHUPAMUBI, MPABWIbHAS W YyCEYEHHAs NHUPAMHIA. DJIEMEHTHI
npu3Mbl 1 nupamuabl. [IpaBUibHbIE MHOTOTPAHHUKH: TMOHSATHE MPABHIBHOTO
MHOTOIPAHHMKA, MpaBWIbHAas IMpuU3Ma W MpaBWIbHAsA MNHPAMHUIA, [PaBHIbHAs
TpeyrojbHas MUpaMuia U MPaBUIBHBIA TeTpadp, Kyo. IIpencraBienue o MpaBUIIBHBIX
MHOTOIPAHHHUKAX: OKTa’Ap, AOJeKadip U uKocayapyrue CedeHus: Ipu3Mbl M TUPAMUIbI

7.5

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOMW, MIIOCKOCTH.
ONeMEeHTbl  CHMMETPMM B NUPAMHJAX,  [apajulelelMIeNax,  IPaBHIBHBIX
MHOT'OIPAaHHHUKAX

7.6

Brruncienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, Auaronany, yrisl. [1nomans 6okoBoi
MOBEPXHOCTU U TTOJTHOM MOBEPXHOCTHU MPAMOUN MPU3MBI, IJIOIIAIb OCHOBAaHU, TEOpEMa O
OOKOBOW MOBEPXHOCTH NpAMOM mpu3Mmbl. [lmomane OOKOBOWM MOBEPXHOCTH U
MOBEPXHOCTU TPABUIBHOW IHUPAMUIBI, TEOPEMA O IUIOHIANNA YCEYEHHOM NHPAMUIBL.
[onsarue 06 06béMe. OOBEM nUpaMuIbl, IPU3MBI

7.7

[TonoOuble Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOLIAIsIMU IOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN




11 KUIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS
['eomeTpus

6.1

[{umHapudeckass MOBEPXHOCTh, OOpa3ylolie MWIMHAPUYECKOH MOBEPXHOCTH, OCh
HHHHHHPHHGCKOﬁ IOBCPXHOCTH. HI/IHI/IHI[pZ OCHOBaHUA U 6OKOBa$I IMOBCPXHOCTD,
oOpa3yromas 1 0Ch, TUIOaAh OOKOBOW U MTOJTHOW TTOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrone KOHUYECKONH MOBEPXHOCTH, OCh M BEpILKHA
KOHUYECKOW MOBepXHOCTH. KOHyC: OCHOBaHHME M BepIIWHA, OOpa3yrolas H OCh,
momaas OOKOBOW M TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasylomue Hu
BbICOTA, OCHOBAHUA U 6OKOBa$I IMOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paguyc, Iuamerp, IJIONIaas MOBEpXHOCTH chepsl. BzaumHoe
pacnosnoxeHue cdepbl U IUIOCKOCTH, KacaTeiabHas IUIOCKOCTh K cdepe, IMIomaab

cepsl

6.4

N300paxkeHune Ten BpalleHUs Ha MI0CKOCTU. Pa3BépTka MIMHpA U KOHYCa

6.5

KomOuHnammu ten BpaiieHuss ¥ MHOTOIPaHHMKOB. MHOTOrpaHHMK, OMHCAHHBIA OKOJIO
cdepsl, cepa, BucaHHA B MHOTOI'PaHHMK, WM TEJIO BPALLICHHSI

6.6

[Tonstne 006 o0bEMe. OcHOBHBIE CcBOHCTBA 00BEMOB Ten. Teopema 00 00BEMe
PSIMOYTOJIBHOTO Tapajuiesienunena u ciueactsust u3 He€. OOBEM IHIMHAPA, KOHYCA.
O06BEM mapa u rwiomazab chepsbt

6.7

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOIAASMU TOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TEJT

6.8

Ceuenust uminuHApa (mapajuleIbHO U TMEPHEHAMKYJISPHO OCH), CEYEHHs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS L1apa

6.9

Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXEHHWE W BBHIYMTAaHUE BEKTOPOB.
YMHOXXEeHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BekTOpa MO TPEM HEKOMIUIAHAPHBIM
BCKTOpPaM. HpaBI/I.HO napajuiejacnurcaa. Pemtenue 3aa4, CBA3AHHBIX C MPUMCHCHUCM
MpaBWI IEUCTBUM C BEKTOPAMH

6.10

[IpsmMoyronbpHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopamHaTel BekTOpa.
[Ipocreitiine 3amaun B KoOpAMHATaX. Yroid Mexay BekTtopamu. CkansipHOe
MIPOU3BEICHUE BEKTOPOB. BBIUMCIEHHE YITIOB MEXIy MPSMBIMH M IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/1 MPU PEIICHUH T€OMETPUUECKHUX 3a/1a4




ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJBLHOM TPOT'PAMMBI CPEJTHET O
OBLIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHus

BHaI[eHI/Ie MCTOJaMHU JOKA3aTCIIbLCTB, AJITOpUTMaMU PCIICHUA 3a/la4; YMCHHC
dbopMyIHpOBaTE ¥ ONEPUPOBATH TOHATHUSAMH: OIPENEICHUE, aKCHOMa,
TeopeMa, CIEACTBHE, CBOMCTBO, MPU3HAK, JTOKA3aTEIhCTBO, PAaBHOCHIIbHBIE
GhOpMYITUPOBKH;, TPUMEHATh HX; yMeHUE ¢GOpMyIUpOBaTh OOpaTHOE U
IIPOTUBOIIOJI0XKHOE YTBEPKICHUE, NPUBOAUTL IPUMEPHl U KOHTPIPUMEDPBIL,
UCTOJB30BaTh ~ METOX  MaTeMaTHYeCKOW  WHIYKIIHH; MIPOBOJTUTH
AOKAa3aTCIBbHBIC PACCYXKIACHHUA IIPpHU PCUHICHUU 3a/ia4, OCHUBATL JIOTUYCCKYIO
MIPAaBUIBLHOCTh PACCYKICHHIA; YMEHUE ONEPUPOBAThH MIOHATHSIMU: MHOXECTBO,
IMOAMHOKECCTBO, OIlCpallid HAA MHOXCCTBAMU, YMCHHC HUCIIOJIb30BATh
TEOPETHKO-MHOKECTBEHHBIHN anmapaT Ui ONMUCAHUS PEATbHBIX MPOLECCOB U
SABICHUA W TpPU pELICHHHM 3aJad, B TOM YHCJIE H3 JPYrHX Y4eOHBIX
MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATUSMU: Tpad, CBA3HBII Tpad, nepeso,
IUKJI, Tpad Ha TUIOCKOCTH,; yMEHHE 3aJaBaTb M OIUCHIBATh TIpadsl
Pa3IMYHBIMH CITIOCOOAMU; MCIIOIB30BaTh rpadbl MPH PEIICHUH 33124

YMeHue omnepupoBaTh MOHATUSMHU: HATYypaJbHOE YHCIO, LEJI0e YHUCIIO,
CTCIICHb C ILCJIBIM IMOKAa3aTCJICM, KOPCHb HaTypaﬂbHOI\/’I CTCIICHHU, CTCIICHBb C
paloHaJIbHBIM MOKAa3aTeleM, CTENeHb C JEHCTBUTENIbHBIM IIOKa3aTelleM,
Jorapudm Yucia, CHHYC, KOCHHYC ¥ TAHT'€HC IPOM3BOJIBHOIO YHCIIA, OCTaTOK
0 MOAYJIO, pallOHaJIbHOE YHKCIO0, MPPAlMOHAIBHOE YHWCIO, MHOXECTBa
HaTypaJIbHbIX, ULCJbIX, pallMOHAJIbHBIX, ,Z[GﬁCTBHTCJIBHBIX YUCCii; YMCHHUC
UCIIOJIb30BaTh NPU3HAKU JIEIMMOCTH, HaWMEHbUIMH OOIuN JOeauTens |
HauMeHbIlee oOIee KpaTHoe, alropuT™M EBKIuAa Mpu pelieHnH 3aad,
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMaMU CUUCIICHUSI; YMEHHE
BBIIIOJIHSITE BBIYMCICHHE 3HAUEHUU H HpCOGpaBOBaHHH BI:Ipa)KeHI/Iﬁ cO
CTeNeHsSMH U JorapudMamu, TMpeoOpa3oBaHusl APOOHO-PAIMOHATBHBIX
BBIpa)KeHI/II\/'I; YMCHHUC ONCPUPOBATHL TMOHATHAMHU: MOCJICAOBATCILHOCTD,
apudmernyeckas Mporpeccus, reoMeTpudeckas Hporpeccusi, OECKOHEYHO
yOBIBaroIas reoMeTpuIecKast IPOTPECCHsi; yMEHHE 3a/1aBaTh
MOCJIEI0BATENBHOCTH, B TOM YHCJIE C IMOMOIIBI0 PEKYPPEHTHBIX (hopmy;
YMCHHUC OINCPUPOBATH MOHATHAMH: KOMIIJICKCHOC YHUCIIO, COHpH)KéHHBIe
KOMIUIEKCHBIE YHUCIA, MOAYJIb W apryMEHT KOMIUIEKCHOrO uucia, gopma
3allMCHU KOMIIJICKCHBIX YHUCCII (I‘GOMeTpI/I‘IeCKa}I, TPUTOHOMCTPHUYCCKAA U
anreOpandeckas); yMeTh MPOU3BOAUTH apU(METUUYECKHE JCUCTBHUS C
KOMITJIECKCHBIMHA qucjaaMu, IMPUBOJUTH IMPUMCPEL HUCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEJ; ONEpPUpPOBATH IMOHATHSAMU: Martpuma 2x2 u 3x%3,
OMpPCACIIUTCIIb MATPHUILIbI, I‘GOMGTpI/I‘-IGCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHue omnepupoBaTh TMOHATUSMU: palMOHANbHBIE, HppalMOHATbHEIE,
MOKa3aTeiabHbIe, CTETNCHHBIE, JIOTApUPMUYECKUE, TPUTOHOMETPUUECKHE
YpaBHEHUSI 1 HEPABEHCTBA, UX CHCTEMbI, YMEHUE ONEPUPOBATH MOHATHSIMMU:
TOXKIIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHuE, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YPaBHEHHUI U HEPABEHCTB, PABHOCUILHOCTh YPABHEHHI, HEPABEHCTB
U CHCTEM; YMEHHUE pelllaTh ypPaBHEHUS, HEPABEHCTBA U CUCTEMBI C MOMOIIbIO
pa3IMyYHbIX TNPUEMOB; pElIaTh YPaBHEHMs, HEPABEHCTBA U CHCTEMBI C




[apaMeTpoOM; NPUMEHATh YpPABHEHHS, HEPABEHCTBA, HMX CHUCTEMbI IS
pelleHrs MaTeMaTHYeCcKUX 3aJad W 3aJad U3 pazIuyHbIX 00JacTell HayKu U
peanbHON KU3HU

YMeHue omnepupoBaTh MOHATUSAMH:  (QYHKUUS, UETHOCTh (YHKLUH,
MEePUOJUYHOCTh (PYHKIMHM, OTPAaHUYEHHOCTh (DYHKIHH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (GYHKIMH, HauOoibllee W HaMMEHBIIEEe 3HAYCHUS
(GyHKIMM Ha TPOMEXYTKE, HEMpephiBHAs (YHKIHS, aCUMIITOTHI Tpaduka
¢byHKUMH, TiepBas W BTOpas NMPOU3BOAHAS (YHKLUUH, T€OMETPHUECKUU U
(bU3MYECKU  CMBICT  TPOM3BOJHOW, TIEPBOOOpa3Has, ONpeaeEHHBII
MHTETpaj, YMEHHE HaXOIUTh AaCUMOTOTHl Tpaduka (QYHKUUH; YMEHHE
BBIUUCIIATH MIPOU3BOJIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOIO ¥ KOMIO3UIIMHU
(byHKUMH, HAXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduKy (QpyHKIUH; YMEHHE
HaXOJUTh MPOU3BOIHBIC AIEMEHTApPHBIX (YHKIUI; yMEHHE HCIOIb30BaTh
NPOU3BOJHYIO JJsl HCcieloBaHMA (PYHKUUH, HaXOAWTh HauOOJIbLIME U
HauMEHbIIME 3HadeHHs (QYHKUUN; CTPOUTHh TpaduKU MHOTOUJICHOB C
UCTOJb30BAHUEM  amMapaTa MaTEeMaTU4YecKOro  aHajiu3a; IPUMEHATH
MIPOM3BOIHYIO JIJISl HAXOXKIECHUS HAMITY4YIIEeTro peuIeHHs B IPUKIAIHBIX, B TOM
Yuce COLMATbHO-DKOHOMHUYECKHX H (U3MYECKUX 3a/ladyax; HaxOIHUThb
wiom@aaud U 00bEMBI QUIyp € MOMOLIBI0 WHTErpaia; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUS C TOMOIIBIO  TU(depeHINaTbHBIX
YpaBHEHUI

YMeHue omnepupoBaTh MOHATHAMH: Trpaduk (yHKIHH, oOpaTHas (QYHKITUS,
KOMMO3uLMsl (QyHKUMH, nuHeHHass (yHKIUSA, KBajpaTHuHas (QyHKIu,
pauMoHanbHas (DyHKIMS, CTeNeHHas (QYHKUUS, TPUTOHOMETPUUYECKHE
¢byHKUMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMM, TOKa3aTeiabHas U
norapudmudeckas (QyHKIUHA, yMEHUE CTPOUTh TpaduKHd H3yUYCHHBIX
(GbyHKUMH, BBINOJIHATH NpeoOpa3oBaHus rpadukoB (YHKUIMH, UCIOIB30BATH
rpaduKu Uil U3y4EeHHUs NIPOLIECCOB U 3aBUCUMOCTEN, IPU PEIIEHUH 33734 U3
ApYyruxX Y4eOHBIX NPEAMETOB M 3aJady W3 pPEATbHOM >KHU3HHU; BBIPAXKATh
bopMynIaMy 3aBHCHMOCTH MEXIY BEIMYMHAMM; HUCIOJIB30BaTh CBOMICTBA U
rpaduku  (QYHKIMHA JUIs pelieHHs YpaBHEHUH, HEpPaBEHCTB W 3agad C
napameTpamu; H300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
peLIeHU YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBbIE 3aJayd pa3HbIX TUIOB (B TOM 4YHCIE Ha
NPOIEHTHI, JOJIM W YacTH, HA JBHXEHHE, paboTy, CTOMMOCTb TOBAapOB MU
yCIIyT, HAJIOTH, 3aJa4d M3 00JacTU YIPABICHMS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATH BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBI II0 YCJIOBHIO 3a/a4yM, HCCIEJOBATH IIOJyYEHHOE pCIICHUE H
OLIEHUBATh MPABIONOJOOHOCTh pE3yJbTaTOB; YMEHHUE MOJEIUPOBATH
peaJIbHBIC CHUTyallud Ha S3bIKE MAaTEMaTHKH; COCTABIIATH BBIPAYKEHUS,
YPaBHEHUsI, HEPABEHCTBA U MX CUCTEMBI II0 YCJIOBMIO 3a1a4M, UCCIIEN0BATH
IIOCTPOCHHBIE ~ MOJENM C  HCIOJb30BAaHMEM  ammapara  ainreopsl,
UHTEPIPETUPOBATH MOJYUEHHBIN PE3YyIbTaT

YMeHue omnepupoBaTh MOHATHAMHU: cpelnHee apupMeTHyeckoe, MeauaHa,
HanOoJbIllee ¥ HaWMEHbIIee 3HAYCHUsS, pa3Max, JWCIEPCHs, CTaHIAPTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE W3BIEKaTh, WHTEPIPETHPOBATH
nH(pOpMaIno, MPEACTAaBICHHYI0 B TaOMWIAX, Ha Juarpammax, rpadukax,
OTPaXKarollyl0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SBJICHUH; IPEACTABIIATH
vHpOpMaANUIO C TOMOIIBIO  TAaOIWI[] MW  JAWarpaMM; HCCIEA0BaTh
CTaTUCTUYCCKUEC JaHHBIC, B TOM 4YHUCJIIC C IIPUMCHCHHUCM Fpaq)I/I‘IeCKI/IX




METOJIOB U DJIEKTPOHHBIX CPEACTB; rpaduecKu HMCCIEAOBaTh COBMECTHBIC
HaOJII0/IEHNUs C TIOMOIIBIO TMarpaMM pacCeuBaHUs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIIYYaWHBIA OIBIT M CIIy4aliHOE COOBITHE,
BCPOATHOCTDH CHy‘-I&fIHOI‘O COGBITI/IH; YMCHUC BBIYUCIIATL BCPOATHOCTH C
MCIOJIb30BaHUEM TpapUuecKUX METOAOB; MPUMEHSTh (DOPMYIIbI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (QOpMylly TOJTHOH BEpOSATHOCTH, (opmyiy
bepuymm, komOuHartopHble (akThl U (HOPMYJIBI; OLICHUBATh BEPOSTHOCTH
peanmbHBIX  COOBITHI; yMEHHE ONEepHUpPOBATh MOHATUSAMHU: CIydaifHas
BEJIMYMHA, pacHpelielieHHe BEpPOSATHOCTEH, MaTeMaTHYecKoe O0KHJaHue,
IHCTIEPCUsl U CTaHIAPTHOE OTKJIOHEHHE CIy4YalHOW BETUYMHBI, (DYHKIHH
pacrnpesenieHuss W IUIOTHOCTM  PaBHOMEPHOTO,  MOKAa3aTelbHOIO0 U
HOpMaJIbHOT'O pacnpe;[eneHHf/'I; YMCHHUEC UCIOJIBb30BATH CBOIICTBa HU3YYCHHBIX
pacrnpenenieHuid JUIsl peleHusl 3a/ady; 3HAaKOMCTBO C MOHSTHSIMH: 3aKOH
GOHBIHI/IX YHUCCJI, MCTObI BBIGOpO‘-IHBIX I/ICC.HGI[OBaHI/II\/'I; YMCHUC TIPHUBOJIUTH
OpUMephl MPOSBICHHUS 3aKOHAa OOJBIIMX 4YHCET B MNPUPOAHBIX U
OGH.[GCTBGHHBIX SABJICHUAX; YMCHHUC OIICPHUPOBATHL MOHATHUAMU: COYCTAHUC,
MepecTaHoOBKa, YUCIIO COYETaHWI, YHUCIO MepecTaHOBOK; OuHoM HpioToHAa;
YMEHHE NMPUMEHATh KOMOMHATOPHBIE (DaKThl M PACCYKIACHUS JJIS pEIICHUS
3a/a4y; OILICHMBATh BEPOSTHOCTU  pEAIbHBIX  COOBITUH;  COCTaBIATH
BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATD NIOJIYYCHHBIA PE3yIbTaT

YMeHue  omnepupoBaTh  MOHATUSAMH:  TOYKA, MpsiMas,  IUJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYMHA YTJa, TUIOCKUNA yToJ, ABYTPAHHBIN
yroj, TPEXTPaHHBIA YTOJ, CKPEIIMBAIOLIMECs MpsSMbIE, NapajljIeNbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, YTroJl MEXAy MPSIMBIMU, YTOJ
MEXy NPSMON U IUVIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMM, PACCTOSIHUE OT
TOYKH JO IJIOCKOCTH, PAaCCTOSHUE MEXAY MPSMBIMHU, PACCTOSHUE MEXIY
IJIOCKOCTSIMU; YMEHHE UCTIONB30BaTh MIPH PEIICHUH 33]1a4 U3y4eHHBIC (DaKThI
U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLEHUBaTh pa3Mepbl OOBEKTOB
OKpYXaloIlero MHpa; CTPOUTh MAaTEMaTHYECKHE MOJEIHU C IIOMOIIBIO
reOMETPUYECKUX TIOHATUM M BEJIWYMH, peulaTh CBSI3aHHbIE C HHUMH
MPaKTUYECKUE 3a]]a4u

10

YMeHue onepupoBaTh MOHATHAMH: IUIOMIAAL (QUIYphl, 00BEM (UTYPBI,
MHOTOTPaHHHK, PaBHJIBHBIH MHOTOTPAHHHK, CEYEHNE MHOTOTPAaHHHKA, KyO,
napajiesienunes, npu3Ma, nupamuaa, Gurypa u MOBEpXHOCTh BpallleHUS,
WIMHAP, KOHYC, IIap, cdepa, IUIOMAAb Ccdepsl, IMIOLIaIb MOBEPXHOCTU
OUpaMHJBI, TPU3MBL, KOHYyca, HWIMHAPA, 00BbEM Ky0Oa, MPSMOYTOJIBHOTO
napajjieNienunena, MNHPaMHIbl, MPHU3MBIL, IHJIUHApPA, KOHyca, IMIapa,
pa3BEPTKA MOBEPXHOCTH, CEYECHUSI KOHYCAa W IWIMHAPA, MapajieabHbIe OCH
WA OCHOBAHHIO, CEYEHHUE I1apa, INIOCKOCTh, Kacaromasics cepsl, IINHApA,
KOHyCa; yMEHHE CTpPOMTh CEYEHHE MHOTOTpaHHUKA, H300pakaTh
MHOTOTPAaHHHUKH, (UTYphl U TOBEPXHOCTH BpALICHUSA, MX CEUYCHHUS, B TOM
YHCIIE C MOMOIIBIO AJIEKTPOHHBIX CPEICTB; YMEHHE NPHUMEHSTH CBONCTBA
TeOMETPHUECKUX (UTYpP, CaMOCTOSTEIBHO (OPMYIHUPOBATH ONPEACTICHUS
u3ydaeMblX (uryp, BBLABHTATh THUIOTE3Bl O CBOMCTBAX M IPH3HAKaX
reoMeTpruecKux (uryp, 0OOOCHOBBIBaTH WJIM ONPOBEpPraTth HUX; YMEHHE
HNPOBOANTH KiIacCH(UKAMIO GUTYp MO Pa3IWYHBIM NPU3HAKAM, BBITOJIHSITH
HE00XO/IMMBIE JTOTIOJTHUTEIIbHBIE TOCTPOCHUS

11

YMmenune OIICpHUPOBATH IIOHATUAMMU: JABHXKCHUC B MMpOCTPAHCTBC,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH W B TIPOCTPAHCTBE,
IMOBOPOT, IpeoOpa3oBaHME IMOAOOWs, IOAOOHBIC (QUIYPBI, YMCHHE




pacrio3HaBaTh paBHbIE U MOJOOHBIE (UTYphHl, B TOM 4YHCIE B IPHPOJIE,
HCKYCCTBE, apXUTEKType; HCIIOJI30BaTh T'€OMETPHUYECKUE OTHOIICHHS TpPH
pemicHun 3aJa4; HaXOAUTb TCOMCTPUUCCKHUC BCINYUHLBL (,Z[J'II/IHa, yroi,
IJI01a1b, O0BEM) MPHU PEIICHUH 33/1a4d U3 APYTHX YUYSOHBIX MPEIMETOB U U3
peaHBHOﬁ JKU3HU; YMCHHC BBIYHCIIATH I'COMCTPHUYCCKUC BCIIMYUHBI (I[J'II/IHa,
yToJl, IJIOHaab, OOBEM, IUIOIIAAh MOBEPXHOCTH), HUCIIONB3YsS H3yYCHHBIC
(bOpMyJ'H:I U MCTOABbI, B TOM YHUCJIC: IUIOIIAAb IMOBCPXHOCTU IMMUpPaMHBI,
MIPU3MBI, KOHYCa, [IWJIMHIPA, TUIOMmaas chepbl; 00bEM KyOa, TPSIMOYTOIBHOTO
napajuieJenumena, NUpaMuabl, PU3Mbl, LUIUHAPA, KOHYyca, LIapa; YMEHHUE
HAaXOJUTh OTHOIIIEHHE 00BEMOB TTOIOOHBIX (hUTYDP

12

YMeHue onepupoBaTh MOHSTUSIMH: TMPSMOYTOJbHAs CUCTEMa KOOPJAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJAHMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa Ha YHCIO, paslioKeHHWE BEeKTopa Mo 0aswucy,
CKaJSIPHOE TPOM3BEACHHE, BEKTOPHOE IPOU3BEACHHME, YIOJd  MEXKIY
BEKTOpPaMH; YMEHHUE HMCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOM IS
pelIeHrs TEOMETPUUECKUX 3a/a4 U 33724 APYTUX Y4eOHBIX TPEIMETOB

13

YMeHue BBIOMPATh MOAXOSAIINA METOM JUIS PEIICHUs 3aJa4d; MOHUMAaHHE
3HAYUMOCTH MAaTeMAaTUKHM B HW3YYEHMHM NPUPOJIHBIX M OOILIECTBEHHBIX
MPOLECCOB U SABJIECHUW; YMEHHME pACIO3HABaTh IIPOSIBIICHUE 3aKOHOB
MaTe€MaTUKU B HMCKYCCTBE, YMEHHE NPHUBOAMTH MPUMEPHl MAaTEMaTUYECKHX
OTKPBITUI POCCUKCKON U MUPOBOM MATEMaTUYECKON HAYKHU




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'J I1O
MATEMATHKE

Kon

ITpoBepsieMblii JJIEMEHT COJEPKAHUS

1

Yucna ¥ BEIYUCIIEHUS

1.1

HaTypaJ'IBHBIe " [ECIbIC YHCIIa. HpI/ISHaKI/I JCIINUMOCTH LECIIBIX YHUCEIT

Pannonansubie uncna. OOBIKHOBEHHBIE U ICCSITHYHBIC IPOOH, IPOLIEHTHI, 0ECKOHEUHBIE

1.2 EPUOANYECKHE ApOoOH
13 Apudmernueckuit KOpCHE HaTypajgbHOU creneHu. J[leiicTBus ¢ apupMeTHUECKUMU
KOPHSIMH HaTypajIbHOU CTEEHH
1 4 Crenens ¢ menbiM nokaszaresieM. CTeneHb C pallMOHaIbHBIM Moka3areneM. CBoiicTBa
CTETEeHH
15 CuHyc, KOCUHYC ¥ TaHT'€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTaHT€HC
YHUCJIOBOI'0 ApryMEHTa
1.6 | Jlorapudwm uncna. JlecITUYHBIE U HATypaTbHBIC JIOTAPUPMBI
JeiicTButenpHble yncia. ApudMETHIECKHE OMepanuu ¢ JCHCTBUTEIbHBIMA YHCIIAMHU.
1.7 | IlpuOnux€HHbIE BBIUMCICHMS], IPaBUIa OKPYTJICHUS, IPUKHIKA U OLEHKA pe3ysbTara
BBIUMCIICHUM
1.8 | IlpeobpazoBaHue BRIpAKCHUIA
1.9 | KommnuekcHele uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1  Ilenbie n 1poOHO-pAIIMOHAIbHBIC YPABHEHUS
2.2 | UppauuoHalibHbIE YpPaBHEHUS
2.3 | TpuroHOMEeTpUYECKUE YpPaBHEHHUS
2.4  TlokazarenbHbIE U JIOTapUPMUICCKHE YPAaBHEHUS
2.5 | Lenble u 1poOHO-paIMOHATHHBIC HEPABEHCTBA
2.6  HppanuoHanabHble HEpABEHCTBA
2.7  TlokazaTtenbHbIe U Jorapu(pMUUIECKUE HEPABEHCTBA
2.8 | TpuroHoMeTpHyECKHE HEPABEHCTBA
2.9 | CucreMsl ¥ COBOKYITHOCTH YPAaBHEHUM U HEPABEHCTB
2.10 | VYpaBHEHHs, HEPABEHCTBA U CUCTEMBI C ITapaMETpaMu
2.11 | Marpuiia cucteMbl JUHEHMHBIX YpaBHEHUN. OnpenennuTesib MaTPHUIIbI
3 DyHKINUH U TpaPUKH
31 Oynaknus, crnocoObl 3amaHus ¢Gysknuu. [paduk  dyskmuu. B3anmHO 00paTHBIE
dbyskiun. YétHeie u HeuéTHBIE QyHKIMH. [leprogndeckue GpyHKINN
OO6nacte ompeneleHuss W MHOXKECTBO 3HaueHWid QyHknuu. Hymm ¢yHKIMM.
39 [TpomexyTku 3HaKOMOCTOSIHCTBA. [IpOME)yTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbI
' U MUHUMYMBl GyHKIMU. HawmOonbliee W HawMeHbIee 3HAYeHUE (QYHKIMH Ha
IPOMEXKYTKE
33 CrenenHas yHKIUSI ¢ HaTypaJIbHBIM M IIEJIBIM TOKa3aTeneM. EE€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs n-0il CTeNeHn
3.4  Tpuronomerpuyeckue PyHKIIMH, ©X CBOWCTBA U rpad)uKu
3.5 TlokazarenbHas u Jorapudmudeckas GyHKIIMH, X CBOMCTBA U Tpaduku
36 Touku pazpeiBa. AcuMnToThHl rpadukoB GyHKIUNA. CBOMCTBA (QYHKIIUNA, HEMPEPHIBHBIX

Ha OTPE3KC




3.7 | IlocaemoBaTeabHOCTH, CIIOCOORI 3aMaHUs IIOCIEI0BATEILHOCTEN
3.8 | Apudmeruueckas u reoMmeTpuueckas nporpeccuu. @opmysa CI0KHbBIX IPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1  IlpousBognas pyHKImH. [Ipor3BOIHBIC JIEMEHTAPHBIX (QYHKLIUH
[IpumeHeHne NPOU3BOAHON K HCCIEAOBAaHHIO (YHKIMA HAa MOHOTOHHOCTb H
4.2 skcrpemyMbl. Haxoxzaenue HamOOJbIIEr0O M HAUMEHBLIETO 3HAUeHUS (YHKUIUU Ha
OTpe3Ke
4.3  TlepBooOpa3znas. MHTErpan
5 MHOX€eCTBa U JIOTUKa
5.1  MHoXxecTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammel Jitiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 | OnwucarenbHas CTATUCTHKA
6.2  BeposATHOCTb
6.3 | KombGunatopuka
7 I'eomerpus
7.1 | ®urypsl Ha IJIOCKOCTU
7.2 IlpsiMble U IJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrOrpaHHUKH
7.4  Tena u NOBEpXHOCTH BpPAILICHUS
7.5 | KoopauHatbl U BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
Matemaruka. ['eomerpusi: 10-11 — e kitaccer: yriyOneHHBIA yPOBEHB:

yueOnuk/J1. C. AtanacsH, B. @. byty3os, C. b. Kagomiies — M.:

[Ipoceemenue, 2023

METOANYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

1. Maremaruka. ['eomerpust: 10-11 — e kmaccel: yrinyOneHHbI ypoBeHb: yueOHuk/JI. C.
AranacsH, B. ®@. byty3os, C. b. Kagomues — M.: [Ipocsenienue, 2023

2. KontponpHo-u3meputenbabie MaTepransl. ['eomerpust. 10-11 kmacc/Coct. A.H. Pypykun.
— 2-e u31., nepepad. — M.: BAKO, 2020

3. Aunaktuyeckue Marepuaisl mo reomerpuu s 10-11 knacca/ 3uB b. I'.. — 2-e 3. — M.
IIpocsemenue. 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET

1. http://school-collection.edu.ru/

2. bubmuoreka IIOK https://m.edsoo.ru/

3. DnekTWBHBIE KypChl IO MaTeMaTuke http://metodist.Ibz.ru/iumk/mathematics/ec.php

4. HHTerpupoBaHHBIC MIPOEKTHI o MaTeMaTHKe u nH(pOpMaTHKE
http://metodist.lbz.ru/iumk/informatics/ec.php

5. Bcepoccuiickas OJIMMITAAIA LIKOJIBHUKOB o MaTeMaTUKE

http://old.math.rosolymp.ru/

6. Komnekiuss WHTEpPAKTHUBHBIX  MYJbTUMEINA-KOMIIOHEHTOB JJsi  paboThl  Ha
WHTEpPaKTUBHOW focke «Matemartuka: crepeomerpusi, 10-11 xmaccer as Windowsy»
http://physicon.ru/courses/catalog/30/36/320/2637/

7. Meroauueckue Matepuanbl Kadeapbl TEOPUH UM METOJMKH OOYYCHHS MaTeMaTHKU
MIITVY http://www.mpgu.edu/abitur/mat.htm

8. Meroauueckue MaTepUalIbl Kadeapol MPUKIaTHON MAaTeMaTUKHU
dakynpTera  MHGOPMAIMOHHBIX  TEXHOJOTUH  MOCKOBCKOTO  TOpPOJICKOTO
MICUXOJIOTO-TIEIarOTHIECKOTO YHUBEpPCUTETA (MITIITY)

http://www.mgppu.ru/education/high/fit/index.php

9. https:/fipi.ru/
10. https://ege.sdamgia.ru/
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