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MMOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3zoBaHusl, TaKk Kak 0OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUILUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHUTAPHOIO ILMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyEeMOe  THpH  H3YYCHUU
00y4aromUMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELIEHUU I€OMETPUUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THIIOTE3bl HENOCPEICTBEHHO
VCIIOJNB3YIOTCS IIPU PEIICHUM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O0 IMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypea «I'eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTuka u
uHbpopMaTUKa»  4yepe3  OOecCleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONb30BaHusl Oosiee TIyOOKMX TIEOMETPHUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCIEIIHOTO NPO(PECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSAIOIIMMHI U YCUIIMBAIOIIKUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpeHne NPEACTABICHUSI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OINKCHIBATH U U3Yy4aTb
pa3HbIE SBICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara 1o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuu;

(GopMUpOBaHHE  YMEHHUS  BJAQJETh  OCHOBHBIMM  HOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHUE UX MPUMEHSTb, YMEHHs JOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHJIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNE YMEHHUS PacllO3HABAaTh HAa YepTeXkaxX, MOAENAX U B peaIbHOM
MUpE MHOTOTPaHHUKHM M Teja BpallCHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IPU
IIPOBEJICHUM PACCYKICHUN;

(opMHUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTEeIbCTB M AJITOPUTMOB
pELICHMs, YMEHHUSI WX NPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE TMPEACTABICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATHUKH B TIPOBEICHUN
JeAYKTUBHBIX PACCyKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEIUIEKTYIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATEIbHONM aKTUBHOCTH, MCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (PYHKITMOHAILHONW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHI JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpanuukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBEY, «J|BUAKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOydYeHHUS B
10—-11 kyaccax, OTHOCHTCSI KO BCEM COJICpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHHE  JIOTMYECKUX YMEHUH  paclpeaensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHHs DenepaibHON paboueii
IpPOrpamMMbl, pacHpeleNEHHbIM MO TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIUNHAIBHBIM BOMPOCAM 00yUaroIuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHUW30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH TIOHATHSIMU U HaBBIKaMHU MTOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
coOJTI0/IeHreM TIPUHIIAIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN O00yYaromuXCsl, pacIUpss U yriryOsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon K M3y4eHHUIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3math ycrmoBus g auddepeHmmanuy  oOy4eHHS, TOCTPOCHUS
UHAMBUAYAIbHBIX 00pa30BaTeNbHBIX MPOTrpaMM, O0O0eCeduTh YriyOonéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
0o0muM 1 ipoeccroHaTLHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJaEéHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henenmto), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBaromuecss npsMmbie. [Ipu3Hakm cxpemmBaromuxcs
npsmeIX. [lapamiensHOCTh NIPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NAapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPIMON
U 1iockocT. [lapannenbHoe M IEHTpaJbHOE NPOEKTUPOBAaHUE, N300pakeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOIO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJl
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapaslielibHbIE
IUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TeTpaj’ap, Napajulesenunen,
MMOCTPOEHUE CCUCHUM.

[lepnenaAMKYJISIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIBHBIE WM NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
IIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT mNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (GuUrypsl Ha  INIOCKOCTb.
[lepneHAMKYIAPHOCT  IUIOCKOCTEW: MPU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
IJI0CKOCTEN. Teopema o0 TpEX NMEPHEHIUKYISPaXx.

Yriael B OPOCTPAHCTBE: YroJl MEXAY IPSMOW M INIOCKOCTBIO, BYTPAaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIia.

MHororpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipm3ma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsSMOYTONbHBIA — IMapajuleleNuUIe] W €ro  CBOMCTBA.
Kparuaiie nyTM Ha TOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHen
IIPaBUIbHOW mnHUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKW: NPABWIbHAS IIPU3Ma U



MpaBUIbHAS MHPAMUJA, NPABWIbHASA TPEYrOJbHAS MNHUPaMUIa W MPABUIIbHBIN
TeTpa’ap, KyO. llpencraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTa3Ip,
JNOAECKAdIP U UKOCAIP.

Brluucienne 537eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaIH, YIJIbl.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPHU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUJIBHOW MHUPAMUJIBI,
TEOpEMaA O IUIOMIAA YCEUEHHON MUPaMUIBI.

CumMeTpuss B HOpPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOMXEHHUSI BEKTOPA HA YHUCIIO.
[ToHsATHE KOMIUJTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy Bekropamu. CKalsipHOE MpPOU3BEAECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[ToHsATHSA: IWIMHAPUYECKAs MOBEPXHOCTb, KOHUYECKAasl IOBEPXHOCTH,
chepuueckas MOBEPXHOCTh, OOpa3ymooIllue TMOoBepXHOCTe. Tena BpalleHus:
WIMHIpP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. B3anMHoe pacronoxeHue
cheppl M IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe. M3o00paxkenue Tten
BpalleHusi Ha iockocT. Pa3BépTka muimHapa u konyca. Cummetpust chepsl u
niapa.

O0béM. OcHoOBHbIE CcBoOiicTBAa 00bEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuiesnenunesa u ciaefactBus u3 He€. OObEM mNpsamoil u
HAKJIOHHOW MpU3MBI, [WIMHJpA, TUpaMuabl U KoHyca. O0OBEM I1apa u mapoBOro
CErMEHTA.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. Ilpusma, BhnHcaHHas B
WIMHApP, ONHCaHHas okojo uminHapa. Ilepeceuenue cdepsl u 1mapa ¢
miockocThio. Kacanue miapa u cdepbl miockocTbio. [loHSTHE MHOrorpaHHUKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. PemieHue 3agady Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPAIIEHUSI: CEUEHUS IUITUHIpa
(mapamuielbHO M NEPHEHAMKYJSAPHO OCH), CEYEHHUsl KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Onepauuu Haja BEKTOpaMd. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXkeHudA. lIpsMoyronbHas
cucTtemMa KoopAauHat B pocTtpaHcTBe. Koopnunatsl BekTopa. Paznoxkenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1a4.

JABuKeHHs1 B MPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. J[BUKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXCHHN. BuIbl JBWKEHWN: TapalIeNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETpPUs, 3€pKajbHas CUMMETpPUS, MOBOPOT BOKPYT MPSMO.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEIECHUS, CBSI3aHHOIO C MPAaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1ad, PEIICHUA, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnyeckoe BocnnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (30pOBOE THUTaHWE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndeckass akTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTBIO;

6) Tpy1oBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUYECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLMAIbHO-?)KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMATIBHOU
CpeIlbl, 0CO3HaHHUE TJIO0ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HA TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWK IS pemieHus 3agad B 00JiacTu
OKpYXaIIIEH Cpepl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOMKHBIX
TOCJIEACTBUN IUISI OKPYIKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4eIoBEYeCKOW MJesATEeNbHOCTU, JTaroB €€
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTHUS LMBWIN3ALIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MUpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS

Ba3oBble Jjornyeckue JeicTBHA:

BBISIBJISITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /111 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  NPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHIUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHHUSIX, MpeasiaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOUpaTh cmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHWS, BBHIOMpAaTh HaWOoJiee TMOAXOASAIMMA ¢ yIETOM
CaMOCTOSTENILHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBblIe ucciieqoBarTe/bLCKHe 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLIECHUS W BBIBOJABI IO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTH
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOLlecca, a TaKkKe BbBIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIAATh eUIHUTH MHPOPMAIUY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh M HUHTEPIPETUPOBATh HH(POPMAIUIO Pa3IUYHBIX BHUIOB U
¢dbopmM npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMALMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKy;

OLICHHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMyYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbIE YHHBeEpPCAJbHbIE YueOHbIE TeiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTb NOJACHECHHUA I10 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
mpoOJIeMBbI, pelaeMOl 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUs, COIMOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4ETOM 3ajad
IIPE3EHTAIlMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIE 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(DOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pediekcuu KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JACHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJSl Tpolecca M pe3yjbTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa TN U YCIOBUSAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIIM HEOCTUKEHUSI PE3YNIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eATEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAaHAHOW W WHAMBUIYAJTLHON
paboThl mpu pemeHnH Y4YeOHBIX 3a7ad4, TPUHUMATh IIeIb COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIbI paboOT, JI0rOoBapUBaThCs, OOCYX IaTh TMPOIECC U pPe3ysbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPyNMNOBBIX (Gopmax paboTel (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIIOJHATh CBOIO 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMU YJIEHAMH KOMAaH]Ibl, OLICHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K kony 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 3324 U MPOBEICHIUH MAaTeMAaTHUECKUX PacCyKICHU;

e TMPHUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUYECKUX 3a/1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH MOHATHSMHU, CBS3aHHBIMH C yIJamMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MNPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBA3aHHBIMUA C MHOTOTDAHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (TIpHU3Ma,
NUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunena, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS I
KJ1accuuKaIuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINOJHSATH napasuieIbHoe, LEHTPaJIbHOE u OpPTOTOHAILHOE
MPOEKTUPOBAHKUE (DUTYp HA IUIOCKOCTH, BBINOIHATH MU300pakeHUs: PUryp
HAa TUJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTyp:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMyJ;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LICHTD,
OCb W IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHHU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPaAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HAXOXXJIEHUE T'C€OMETPUYECKUX BEJIIMYUH, MPUMEHSS HU3BECTHBIE METOJIbI
IpU PEIICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CpPEACTBA U  DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI MTPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HUHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeJACTaBICHHYIO0 Ha
yepTexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHbIE 3HAHUS HAa TMPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMU, MPUMEHSATh W3YYCHHbIC MOHATUS B
mpoliecce IOMCKAa  pEelIeHUsT MaTeMaTU4ecKd  CcPOpMYIMPOBAHHON
npoOemMbl, MOJAEIMPOBAaTh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
HNOHATUNA M TEOpeM, ammapara anreOpbl, pellaTh MPaKTUYECKUE 3a/1ayi,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPHUYECKUX BEITMUHNH;

e HMETh MPEJCTaBIEHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJOTUH.

K kony 11 kiacca oGyyaroniuiicss HAy4uTCs:



CBOOOJHO OINEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSCHITH CIOCOOBI
MOJTyYEHUS;

ONepUpOBaATh MOHATHUSIMH, CBSI3aHHBIMU C T€JIaMU BPALLEHUS: HUIUHAPOM,
KOHYCOM, c(hepoit u 1mapom;

pacrmo3HaBaTh Tela BpamleHus (UWIUHApP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALCHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIOIOKEHUE C(ephl U MITOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
00BEMBI U TUIONIAJAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALMAMU TeNl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cepy U
OMMCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WIH TEJO
BpalllCHUS;

BBIUUCIISTH COOTHOLICHHUS MEX/Ty TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
[IOJOOHBIX TEN;

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBHINOJHATh (BBIHOCHBIC) TIJIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJIl CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJCTaBICHHYIO0 Ha
yepTexkax U puCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHSATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOI cUCTEME KOOPAHHAT;
penaTh reoOMeTpUUECKUe 3aJa4i Ha BBIYHMCICHUE YTII0B MEXY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUNA OT TOYKM IO IJIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPH PELICHHH;
CBOOOJHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKEHHU;

BBINIOJIHATh HM300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpallEHUS MpHU
napajyieIbHOM  TEpPEHOCE, LEHTPAJIbHOM CHUMMETPUU, 3EpKAIbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus MOA00Ms;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BPAILlEHUS: CEYCHHS IMIINHIpPA
(mapasienbHO U MEPIEeHIMKYISIPHO OCH), CEUEHUsl KOHYca (MapauiebHbIe
OCHOBaHUIO U IPOXOJIAIIME Yepe3 BEPILUHY), CEUECHUS 11apa;
UCIIOJIb30BaTh METOJbl TMOCTPOEHUS CEUEHUI: METOJ CJEIOB, METO[
BHYTPEHHET0 MPOEKTUPOBAHHUS, METOJ] IIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh FTEOMETPUUYECKHUE YTBEPKICHUS,
NPUMEHSATh TeoOMeTpuueckre (aKThl JJIST PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONAralollnX HECKOJbKO IIaroB PEIIEHUs, €CIH YCIIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM (opMme;

pelmarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJICHUE T€OMETPUUECKUX BEJINYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  IOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYyalluH, IPUMEHATh U3YYEHHbIC
MOHATHUS, TEOPEMbI, CBOMCTBA B MPOLECCE TNOUCKA  PEIICHUS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENOBATH IMOCTPOCHHBIE
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYSCKUE 3aJadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIINYNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS TEOMETPUU Kak
COCTaBHOM YacTH (pyHJAaMEHTa PA3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMsbI Bceero Kontponnueie  Ipaxriyeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes:
1 Bseznenue B ctepeoMeTputo 23 1
) B3aumnoe pacrnonoxeHue npsiMbix B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B 2
MIPOCTPAHCTBE
4 [lepneHUKyYISIPHOCTD MPSMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
VYTiabl ¥ paccTosIHUA 16 1
MHororpanHuku 7 1
BekTopsl B IpoCTpaHCTBE 12
2 HOBToPeHI/Ie, 000011IeHNE U CUCTEMATH3AIINAA 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 1/ HanmeHoBaHMe pa3ie/ioB U TeM Komrpoapmste  Tpaktuseckue (uudgposbIe)
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypesr
1 AHanuTH4eckasi FeOMeTpHs 15 1
) [ToBTOpEHME, 0606H_IGHI:IG u 15 1
cUCTeMaTu3alusl 3HaHUH
3 O0BEéM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau moBepXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JBro>keHus 5 1
7 [ToBTOpEHME, 0606H_IGHI:IG u 17 )
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEKTPOHHBIE
uugpossie
o0pa3oBaTte/ibHbIE

pecypchl

OcHoBHBIE TpaBUIIa N300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, TTapalIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsATHA cTepeoMeTpUN: TOUYKA, IIpsIMas,
MJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKECHHS HA PUCYHKE
TUIOCKOCTH, MapaJuIeTbHBIX TPSIMBIX
(OTpe3KOoB), cepeIMHBI OTPE3Ka

ITonsTHS: epeceKaroLecs MIOCKOCTH,
IepeceKaroImecs npsmasi ¥ MiI0CKOCTh;
IIOJIYTIPOCTPAHCTBO

[TonsTHS: epeceKaroLecs MIOCKOCTH,
IepeceKaroImecs npsimasi ¥ MiI0CKOCTh;
IIOJIYTIPOCTPAHCTBO

MHororpaHHiuKH, H300paKeHHE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIMNUX 00HEKTOB

MHororpaHHuKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CICACTBHUA U3 HUX. CHOCO6H 3aJaHusA
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603HaYeHUS TIPSMBIX U TIJIOCKOCTEH

10

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. N3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYCHUI Pa3HbIMHU IIBETAMU

11

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0pakeHne nepecedeHus
IIOJIYYEHHBIX IIIOCKOCTEN. PackpaimmBanue
MOCTPOEHHBIX CEYCHUI Pa3HbIMHU IIBETAMU

12

N300pakeHne ceueHuil nmupaMusl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT YEpEe3 UX
pEbpa. N3o0pakeHne nepecedeHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH IIBETAMH

13

N300pakeHne ceueHuil nmupaMusl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT YE€pPE3 UX
pEbpa. N3o0pakeHne nepecedeHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH IIBETAMH

14

Meton cieoB Uil IOCTPOEHUS CEUEHU I




15

Merton cnenoB 1yl TOCTPOCHUS CEUCHUM.
CBolicTBa niepece4eHn MPsSIMBIX U
IIOCKOCTEH

16

Merton cnenoB 1uisi TOCTPOCHUS CEUCHUM.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIOCKOCTEN

17

[Toctpoenue ceuenwuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB
MTOCTPOEHUS

18

[Toctpoenue ceuenwuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MTOCTPOEHUS

19

[Toctpoenue ceuenwuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MTOCTPOEHUS

20

[TocTpoenue ceuenwuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MTOCTPOEHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYTOJILHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHHUAX HA
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
ITaHUMETPUHN U CTCPCOMCTPUU




23

KontponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

BsaumHoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpelBaronecs
npsimble. [Ipu3Haku cKpemuBaonmxcs
npsmbix. [TapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHON
JTAHHOW MPSIMOM, TPOXOAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIKAIIEH Ha JaHHOU
npsMoi. JlemMma o nepeceyeHuun
MapajvieIbHbIX MPSAMBIX TOCKOCTHIO

26

[TapannensHOCTH Tpex NpsMbIX. Teopema o
TpEX MmapajuleNbHbIX IpSIMbIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

27

[TapannensHOE TPOEKTUPOBAHKE.
OCHOBHBIE CBOMCTBA MapaiiIeIbHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKINUN

28

[MenTpanbsHas npoekuus. YToi ¢
COHAIPAaBJIECHHBIMU CTOPOHAMHU. YTOJI
MEXy IPSIMBIMU

29

3amayn Ha NOKA3aTEILCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C
pacIoI0KEHUEM MIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsTHA: MapalIeTbHOCTh NPSIMOU U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapaJUIEIbHOCTH IIPSIMOU U IIIOCKOCTH.




CaolicTBa mapajuieIbHOCTH IPSIMOU U
MIJIOCKOCTH

31

['eomeTpuueckue 3aaun Ha BEIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSAMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO MPSIMYIO Ha YepTexe U
MapajyIeIbHOIO IPYyrou npsimoit. Pacuér
OTHOLUEHUH

33

[TapautenpHas NpOEKLUs, IPUMEHEHHE
JUISE IOCTPOCHMSI CEYCHHH KyOa U
napaenenunena. CBoicTBa
napajuiesienuIe/1a ¥ Ipu3Mbl

34

[TapamnensHble ockoctu. [IpuzHaku
[apaJUIEIbHOCTH BYX IUIOCKOCTEH

35

Teopema o nmapaieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIH.IGfI
yepe3 TOUKY, He IPUHAAICKAITYIO JaHHOU
IIJIOCKOCTH U CIICACTBHUA U3 Heé

36

CgoiicTBa napajuieNbHBIX IJIOCKOCTEM: O
MapajuIeIbHOCTH NPSIMBIX NIEPECEUECHUS
MIPU NIEPECEUCHUHN JIBYX MapajuIeIbHbBIX
IJIOCKOCTEN TPEThEU

37

CBoiicTBa mapajuICIbHBIX TNIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEXy MapajieIbHbIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
ABYMS TTapaJIJICIIbHBIMUA TNIOCKOCTAMUA




38

[ToBTopenue: Teopema [Mudaropa va
MIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajuiesienunesa

41

Brruncnenue IMH OTpe3KOB B Ky0Oe 1
IIPSIMOYTOJIBHOM TIapajuleIenuneie

42

[leprieHAMKYASIPHOCTH NPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEeHIUKYIIPHOCTH MPSIMON U
MJI0CKOCTH

43

IlepneH IUKyYISAPHOCTD NPAMOU U
mrockoctH. [Ipu3nak
NEPIECHIUKYIAPHOCTH IPSIMOU U
IJIOCKOCTH

44

Teopema 0 CyIlIeCTBOBAHUHU U
€MHCTBEHHOCTH MPSIMOM, TPOXOISALLEH
yepe3 TOUKY MPOCTPaHCTBA U
MEePIEHANKYISIPHON K MIOCKOCTH

45

I110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

46

[11n0cKkOoCTH ¥ IEpIEHAUKYIISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

47

[lepnieHuKyNsIp ¥ HAKIOHHAS.
[TocTpoenue neprneHuKyspa u3 TOUYKU Ha

PSIMYIO

48

IlepnieHquKymsAp U HAKJIOHHASL.




[TocTpoenue neprneHuKynspa u3 TOUKH Ha
PSIMYIO

Teopema o Tpéx mepreHauKyaspax

49
(mpsimast u oOpaTHas)

50 Teopema o TpEX mepneHIUKYISIpax
(mpsimast 1 oOpaTHasi)

51 VYrosm Mexay CKpelrBaroIUMUCS
MPSIMBIMU
[Touck nepreHIMKyISApHBIX MPSAMBIX €

52 MOMOIIBIO TTEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 MPaBUILHON MUPAMHUJIBI C IOMOIIBIO
OPTOTrOHAJILHOM IIPOEKIIUU
[TocTpoenue ceuenuii kyoa, MpU3MBI,

55 MPaBUILHON MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJIBLHON MPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJBHO IUIOCKOCTH. [Tnockoctn
CUMMETPUIN B MHOI'OTPaHHUKAX

57 [Ipu3Hak neprneHaAuKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUHI

58 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
PacCTOSTHUM OT TOYKHU JO MIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKHU JO MIIOCKOCTH

60 CriocoObl OIYCTHTD MEPIICHAUKYIISAPHI:




CUMMETpHUS, CIABUT TOYKH 110
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauieIbHOW IPsMOH,
W3MEHEHUE PACCTOSHUI

62

Konrtponsnas padora "B3anmuoe
PACIIOJIOKCHHUC IIPAMBIX U MJIOCKOCTEH B
nmpocrpaHcTae”

63

IToBTOpEHME: Yroa MexXay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYIOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YyTOI MEKIY
CKpCHIMBAOIIUMUCH ITPAMBIMU B
MIPOCTPAHCTBE

65

['eomeTpuyeckue METObl BEIYUCICHUS
yria MeXy NPSIMBIMU B MHOTOI'paHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[Tepnienaukymnsipubie maockoctu. CBOMCTBA
B3aMMHO IEPIEHANKYJIPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTE; TeopemMa o0 mpsiMoi
MEepECEeUCHMs IBYX MIIOCKOCTEN
MIEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpssMOyTONBHBIN MapajuIeNenuIes; Kyo;
M3MEpEeHUsl, CBOMCTBA IPSIMOYTOJILHOTO
napajuiefnenumneaa

70

Teopema o aAuaroHanu NpsIMOYIrOJIbHOIO




napajuieJienuIe/1a U CIeICTBUE U3 Hee

71

CrepeomeTpruecKkue 1 NpUKIaJIHbIC
3aJ]auu, CBSI3aHHBIE CO B3aMMHBIM
pacIoIOKEHUEM MTPSIMBIX U TNIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIINECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHIAPTHBIX
MHOT'OTpaHHUKAX

73

[Tapa mapannenpHbIX JIOCKOCTEN Ha
CKPEILIMBAOIINXCS MPSAMBIX, PACCTOSTHUAE
MEK1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU B
MPOCTBIX CUTYALUAX

74

PaccTosiHre OT TOUKH /10 TIIOCKOCTH,
paccTostHuE OT MPSMOM J0 MIOCKOCTH

75

Brruucienune paccTossHUI MEXITY
CKPEIIMBAIOIIUMUCS PSIMBIMU C
MTOMOUIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpaHHslil yroj, HEpaBeHCTBA MJIs
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TE€OPEMBbI KOCHHYCOB U CHHYCOB JJIS1
TPEXTPAHHOIO yTIIa

77

DNeMeHTHI CPepUIECKON TeOMETPHH:
reoIe3NYECKUE JTMHUA Ha 3eEMIIE

78

Kontponbras padota "Y1l u
paccrosiHus"

79

Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK
M €ro dJIeMeHTHI"

80

IIupamupa. Buael nupamun. I[paBunsHas
nupamuaa




[Tpusma. [Ipsimasi u HaKJTOHHASI TPU3MBI.

81 IIpaBunbHas npusma :

2 [Ipsamoit napamienenunen, |
MPSIMOYTOJIbHBIN Mapasienenumnen, Kyo

23 Boinykieie MHOTOrpanHuku. Teopema 1
Diinepa
Brinmykisie MHOTOrpanHuku. Teopema

84 Olinepa. [IpaBunpHbIE U NOTYNIPaBUIIbHBIE 1
MHOT'OTPaHHUKH

85 Kontponbnas padota "MHuororpanHuku" 1

26 ITonsTHE BEKTOpA HA MIJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMmma BEKTOPOB 1

88 Pa3nocTs BekTOpOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Paznoxenue BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIEXKAIIHUX B OJJHOU 1
IJIOCKOCTH

92 CxanspHoe Npou3BeICHNE 1

93 Boluucnenue yria Mex1y BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1

95 [Ipocreiimume 3a1a4u ¢ BEKTOpaMU 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1

98 O06o01IeHne U cucTeMaTu3alus 3HaHUN 1




99 O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI 1
100 HToroBast KOHTpOJbHAs paboTa 1
101 HroroBast koHTpOIBHAS paboTa 1
102 O00011IeHrEe U cCUCTEMaTU3aIINs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Jara uudposbie
Nen/m Tema ypoka Kontpoabnbie IIpakTuueckue
Bcero n3ydeHusi  oOpa3zoBaTeJbHbIE
padoTbI padoThI
pecypcsl

1 IToBTOpenue TeMsl "KoopauHaTsl BEKTOpa 1

Ha MJIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue Temul "CkansipHoe |

IIPOU3BEACHNE BEKTOPOB"
3 [ToBTOpenue TemMbl "Beruucienue yria |

MEK1y BEKTOpaMU B IPOCTPAHCTBE"
4 IToBTOpEHUE TEMBI "YpaBHEHHE NIPSAMOI, |

IIPOXOAIeH uepes 1Be TOUKH"
5 YpaBHEHUE IOCKOCTH, HOpMaJlb, |

YpaBHEHHE IIJIOCKOCTH B OTPE3KaxX
6 YpaBHEHUE IOCKOCTH, HOpMaJib, |

YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
2 JIuHeliHbIe HEpaBEHCTBA, IUHEITHOE |

MIpOrpaMMHUpPOBaHUE
9 JInHelHbIE HEPABEHCTBA, JIMHEHHOE 1

MIpOrpaMMHUpPOBaHUE
10 AHaJIUTUYECKHE METOJIbI pacuéTa yria 1

MCKAY NPpSAMBIMA B MHOT'OT'PAHHUKAX

11

AHanuThyecKkrue MeToIbl pacuéTa yria




MCKAY IJNIOCKOCTAMH B MHOT'OI'PaHHUKAX

@opMyiia pacCTOSHUS OT TOYKH 10

12 IJIOCKOCTH B KOOPAWHATAX

13 HaxoxzaeHue paccTossHUI OT TOYKHU 10
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHui OT TOUYKHU J10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIe

15 KonrponbHast pabora "AHanuruieckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOT'OTPaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJI CIIEA0B
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IJIOCKOCTH, TIEPECEUEHUS IPSIMBIX U
IIJIOCKOCTEN

19 [TapanenbHble NpsSIMbIE U MIJIOCKOCTH:
napajuieIbHbIe CEUCHUS

20 [TapanienbHble MPsIMbIE U TUIOCKOCTH:
pacy€r OTHOUIEHUM
[TapannenbHble NpsIMbIE U MIJIOCKOCTH:

21 YIJIBI MEXAY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[lepnenukynsipHbie IPSIMbIE U

2 MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePHEHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CAMMETPUA MHOTOTPAaHHUKOB

3 [lepnengukynsipHbie TPSIMBIE U

IJIOCKOCTH: TCOpCMaA O TPEX




MepIeHIUKYIIApax

24

IlepnenquKynspHbIe IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHUS IJIUH B
MHOI'OIPaHHUKAX

25

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIs
Iomaaen, cooopaxeHust moao0ous

26

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIs
Iomaaen, cCooopaxeHust moao0us

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIs
Ioaaen, cooopaxeHust moao0ous

28

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
JIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOI00US

29

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
4aCTH, COOOpaKEHUS MOI00US

30

Konrtponsnas padora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHUS
MHOTOTpaHHHUKOB"

31

00bEM Tena. O6beM MPSIMOYTOIBLHOTO
napasuieNienuneaa

32

3amaun 00 yaABOCHUH Ky0Oa, O KBaJApaType
Ky0a; 0 TPUCEKITUH yIiia

33

CrepeoMeTpHUecKHe 3a/1auH, CBI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO




napajjicjacnuicaa

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BEMA TPSMOYTOJIBHOTO
napajuiefenumneaa

35 OOBEM npsIMOI TPU3MBI

16 CrepeoMeTpHUyeCcKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IPSIMOMN TPU3MBI

37 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C
00BEMOM TIPSAMO TIPU3MBI
Brruncnenme 00bEMOB TEN ¢ TOMOIIIBIO

38 ornpenenéHHoro uHTerpana. O0bEM
HAKJIOHHOH IPU3MBbI
Brruncnenne 06bEMOB TeN ¢ TOMOIIBIO

39 onpenenéHHoro uaTerpaia. O0béM
MU PAMHIBI

40 dopmyna 00bEMa mupamuasl. OTHOIIICHUE
00BEMOB MTUPaMU/T C OOIITUM yTIIOM

41 ®opmyna 00béMa nmupamuisl. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOIIUM YTIIOM

4 CrepeoMeTpHuyecKre 3aJa4i, CBI3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHuyecKre 3aJJaui, CBI3aHHBIE C
00BEMaMH TUPAMHUIBI
[Mpuxnanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOU
MIPU3MBI

45 [Mpuxnanueie 3ana4n mo Teme "OOBEMBI

Ten", CBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI




[Ipumenenne 00bEMOB. Brruncnenue

46 PacCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbras padota "O0bEM
MHOTOrpaHHUKa"
Hunuuapuyeckast HOBEPXHOCTb,

48 o0pa3yoIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Munusap. [Ipsamoi KpyroBoi HUIUHAD.
[1nomans MOBEpXHOCTU LUITUHIPA

50 Konunyeckas noBepXHOCTh, 00pazyroliue
KOHUYECKOW moBepXxHocTH. Konyc

51 CeueHue KOHYCa IIOCKOCTBIO,
napajuieIbHOMN TIOCKOCTH OCHOBaHUS

5 VYceuénnsiii konyc. M3o0paxeHue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTU KOHYCA

54 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKkue 3aauu Ha

55 JI0Ka3aTeJIbCTBO 1 BEIYHCIICHHE,
MOCTPOCHUEM CEUEHUN HUITUHAPA, KOHYCa
CrepeoMeTpuuecKkue 3aauu Ha

56 JIOKa3aTeJIBCTBO 1 BEIYHCIICHHE,
MMOCTPOCHHUEM CEUECHUN UIMH]pPA, KOHYyCa

57 [Ipuknagnelie 3aa4n, CBI3aHHbBIE C
UMIMHIPOM

58 [Ipukinagnelie 3aa4n, CBSI3aHHbBIE C




MUJIHHAPOM

59

Cdepa u map

60

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n3o0paxenue mapa

61

[epeceuenue chepsl u mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n3o0paxenue mapa

62

VYpasuenue chepsl. [Lnomans chepsl u e
yacTei

63

Cummerpus chepsl u mapa

64

CrepeoMeTpHyecKHe 3a1a9i Ha
J0Ka3aTeNbCTBO U BBIYMCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOCHUEM UX CCUCHHI MIIOCKOCTHIO

65

CrepeoMeTpHUecKHe 3a1a9d Ha
JI0Ka3aTeNbCTBO U BBIYMCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHHEM UX CEUCHHH TIOCKOCTHIO

66

[TpuknagHbIe 3a7a9M, CBSI3aHHBIEC CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,
BBIUHUCJICHHUSA B Opr)KHOCTI/I, CTaHI[apTHBIe
Mog00ust

68

Paznuunple KOMOWHAIIMY TET BPAIICHUS U
MHOT'OTPaHHUKOB

69

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpameHus"




70

3agaum o Teme ""Tena u MOBEpXHOCTH
BpauieHus"

71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpalieHus"

72

O6béM mmmuHIpa. Teopema 06 00bEMe
npsAMOro NuJIMHApa

73

Beruuciienne 00EMOB Tell C TOMOIIBIO
ornpenenéuHoro uHTerpana. O0bEM
KOHYycCa

74

ITmomany OOKOBOU U ITOJTHON
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpruecKue 3aJa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB IIMIIHHIPA,
KOHYcCa

76

[Tpuxnanueie 3ana4n mo Teme "OOBEMBI U
IJIOILA M TOBEpXHOCTEN Ten"

77

OO0BEM 11apa ¥ MmapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
chepsl. CTepeoMeTpruUeCKre 3a1a4u,
CBS3AaHHBIC C BBIYNCIICHUCM OG’béMOB
apa, mapoBOTr0 CETMEHTa U MIapPOBOTO
CEeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM IIapa u
wiomaabio cepbl. COOTHOIICHUS] MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMH
MOOOHBIX TET

79

[TogoOHEbIE TENa B MPOCTPAHCTBE.




N3menenne 06bEéMa rnpu mogo0uu.
CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbIE C
BBIYHCIICHHEM 00BEMOB TEJ U ILIOIIAACH
MMOBEPXHOCTEN

80

Kontponbnas padota "[lnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBmxenust mpoctpaHcTBa. OToOpakeHUS.
JIBvokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA IBHKECHUI

82

Bunb! nBukeHUN: apajuieabHbII
IIEPEHOC, LICHTpajIbHasl CUMMETPU,
3epKaJIbHAasi CAMMETPHS, IIOBOPOT BOKPYT
NpAMOi1

&3

[TpeobpazoBanus momxoowus. [Ipsmas u
cdepa Diinepa

84

['eomeTpuueckue 3ajaun Ha IPUMEHEHHE
JIBUKCHUSI

85

KonTpomnbHas pabota "BekTopsl B
npocTtpaHcTae"

86

Oo6o06u1aromiee nosropenue 11 nmousTuit u
MeTO0J10B Kypca reometpun 10—-11
KJIaCCOB, CUCTeMAaTH3all1s 3HAHHUHN
"IlapanienbHOCTh NPSAMBIX U INIOCKOCTEN
B MpocTpaHcTre"

87

O6o6matomee mopropenue 11 monsTuii u
MeTO0J10B Kypca reometpun 10—-11
KJIaCCOB, CUCTeMAaTH3allNs 3HAHHUHN
"BexTopsl B mpocTpaHcTae”




88

O6o6maromee moBTopenue 11 moHsTHii u
MeTOoJ10B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUI:
"BexTopsl B mpocTpaHcTae”

89

O6o6maromee moBTopenue 11 moHsTHii u
MEeTOJI0B Kypca reometpun 1011
KJIaCCOB, CUCTEMaTH3allMs 3HAHUI
"O6beM MHOTOrpaHHuKa"

90

Oo6o6maromee moTopenue 11 moHsTHii u
MEeTOJI0B Kypca reometpuu 1011
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"O6beM MHOTOrpaHHUKa"

91

Oo6o6maromee moTopenue 11 moHsTHii u
MEeTOJI0B Kypca reometpuu 1011
KJaCCOB, CUCTEMATH3aIls 3HAHMIA:
"[Tmomaay MOBEPXHOCTU U 00 BEMBI
KpyIJibIX TN

92

Oo6o6mmaromee moBTopenue 11 moHsTHii u
MEeTOJI0B Kypca reometpun 1011
KJaCcCOB, CUCTEMATH3aIlHs 3HAHMIA:
"[Tmomaay MOBEPXHOCTU U 00 BEMBI
KpyIJibIX T€n"

93

HroroBast koHTpOIBHAS paboTa

94

HToroBast KOHTpOJIbHAs paboTa

95

[ToBTOpeHME, 0600IIEHNE U
cucTeMaTH3allus 3HaHUI

96

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUHU




COBPCMCHHBIX WHXKXCHCPHBIX U
KOMIIbKOTCPHBIX TEXHOJIOT Uit

HcTopust pa3BUTHS CTEPEOMETPUH KaK
97 HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
08 HayKH{ U €€ poJib B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KAK
99 HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KAK
100 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3sBUTHS CTEPEOMETPUM KAK
101 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK

102 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLBIX U

KOMIIbKOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NMpoBepsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro o001Iero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MpsMasi, INIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CICICTBUS U3 HUX TPU PEIICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHSAMH: MapPAICNIBHOCTh U HEPIEHIUKYISIPHOCTH
' HPSAMBIX U ITIOCKOCTEH
74 KnaccudunupoBars B3auMHOE pPACIIONIOKECHHE MPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JBYTPAaHHBIM YTOJ, TPaHU ABYTPAHHOTO YIIIa,
7.5 peOpo ABYrpaHHOTO yriia, JIMHEHHBIN yroj IBYTpaHHOTO yIJja, TpalycHas
Mepa JBYTPAHHOTO yTriia
76 OnepupoBaTb MNOHSTUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIBIN
’ MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPAaBUIIbHBI MHOTOTPAHHUK
77 Pacno3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHMpamMuAa, MPU3MA,
MPSIMOYTOJIBHBIN TTapajuieenume;], Ky0)
KnaccupunmpoBarh ~ MHOTOTpAaHHUKH,  BBIOMpass  OCHOBAaHHUS IS
7.8 KJacCU(UKaUU (BBITYKIbIC U HEBBIMYKIIbIE MHOTOTPAHHHUKH, MPAaBUILHBIC
MHOTOTPaHHUKH, MPSMbIC U HAKIIOHHBIE MIPU3MBI, TAPAJIICIICTIATIC B )
7.9 OnepupoBaTh NOHATUAMU: CEKYLIas IIIOCKOCTh, CEUEHHE MHOTOTPaHHUKOB
710 OOBSICHITh MPUHIUIIBI TIOCTPOSHUSI CEYCHUN MHOTOTPAaHHUKOB, HCIOJNB3Ys
’ METO/I CIEN0B
Ctpouth ceyeHHS MHOTOTPAHHHKOB METOJOM  CIIEJOB, BBITIOJHSATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOKJIEHUE T'€OMETPUYECKHX BEIMYMH IO 0Opasuam
WIH alTOpPUTMaM, MPUMEHsSI M3BECTHBIC AHAJTUTHYECKHE METOIBI TIpU
7.12 pEelIeHHH  CTaHAApTHBIX MaTeMaTHYEeCKHMX 3aJad Ha  BBIUMCICHHE
pacCTOSIHUN MEXIy ABYMsI TOYKAMH, OT TOYKH JO TMPSMOM, OT TOYKHIO
TUTOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pemarp 3amaun Ha HaXOKJIEHUE T'€OMETPUYECKHX BEJIMYMH IO 0Opasuam
713 WIH alTOpPUTMaM, MPUMEHsSI M3BECTHBIC AHAJTUTHYECKHE METOIBI TIpU

pELIEHUN CTAaHJApPTHBIX MATEMATHMYECKUX 3a1a4 Ha BBIYUCICHUE YIJIOB
MEXAY CKPCIIMBAIOIUMUCA IPAMBIMUA, MEXIY NPSAMOM M IUIOCKOCTBIO,




MEXY INIOCKOCTSIMHU, JBYTPaHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MIpU3Ma,

7.14 nupamMpia) ¢ NpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOILICHHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh TOHATHUSAMH: CHMMETpPUS B TMPOCTPAHCTBE, IEHTP, OCh H
’ MJIOCKOCTh CUMMETPHH, IIEHTP, OCh M TNIOCKOCTh CUMMETPUH (DUTYPHI
W3Bnekarh, mnpeoOpa3oBbIBaTh W HWHTEPIPETHPOBATh HHPOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, TMPEACTaBICHHYIO Ha
YepTeKax U PUCYHKaX
[IpumensaTs Teomerpudeckue (GakThl IS PEHICHUS CTEPEOMETPUUECCKHIX
7.17 3a/a4, MPEINONArallluX HECKOJIbKO IIAroB pELICHUs, €CJIU YCIOBUS
NPUMEHEHHUS 3aJ1aHbI B SIBHOU (hopme
718 [IpuMeHATh TpOCTEHIIME MPOTrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-
’ KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a]a4
719 [IpuBOANTE TpPUMEPHI MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B TPHUPOJE H
’ JKU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONydYEeHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEaTIbHbBIE
CUTYyallMu ¥ NPUMEHSITh U3YYCHHBIC MOHATUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu cPOpMYyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealbHbIC
7.20 CUTyallUM Ha S3bIKE TEOMETPHH, HCCIEI0BATh MOCTPOCHHBIE MOJIEIH C
WCITOJIb30BAaHUEM T€OMETPUYECKUX TOHATHI M TEOpeM, armapara aiareOpsl,
pemarb  MpPaKTHYECKHWE  3a7add,  CBSA3aHHBIE C  HAXOXKJICHHEM
T€OMETPUUYECKHUX BEIIMYUH
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHus
pe3yabTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: IWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3zyrolne
6.1 UWIMHAPUYECKON TMOBEPXHOCTH, UWJIMHADP, KOHUYECKAas IOBEPXHOCTb,
00pa3yromne KOHMIECKOW MOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (IMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pactofiokeHHE Cephl U TIIOCKOCTH
OrniepupoBaTh NOHATHSMU: IAPOBOM CEIMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
6.5 CerMeHTa, IIapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOIO
CJ1051, IAPOBOM CEKTOP
6.6 Beruucisate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEH TEN  BpAICHUS,




TeOMETPUUECKUX TEJI C MPUMEHEHUEM (popMy

6.7

OnepupoBaTb NOHATHSAMM: MHOTOIPaHHMK, BIIMCAaHHBIH B cdepy U
OTNHCAaHHBIN OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WU TEJIO
BpallleHus

6.8

BBIYHCIATE COOTHOMICHHS MKy IIOMAISIMK TOBEPXHOCTEH M 00bEMaMu
IMOOOOHBIX TEI

6.9

N3ob6pakaTs u3ydaemble (GUTYphl OT PYKH UM C IPUMEHEHHEM MPOCTHIX
YEpTEKHBIX UHCTPYMEHTOB

6.10

BoeimonHATe  (BBIHOCHBIE) TIIJIOCKHE YEPTEXKU W3 PHCYHKOB IMPOCTHIX
00BEMHBIX (QUTYyp: BUI CBEpXY, COOKYy, CHHU3Y, CTPOUTh CEUCHHUS Tel
BpalleHus

6.11

W3Bnekatb, WHTEpNpETHPOBaTH M MpeoOpa3oBbIBaTh HH(OpPMALHMIO O
MPOCTPAHCTBEHHBIX TEeOMETpUYEeCKHX (GUrypax, TMpeAcTaBICHHYI0 Ha
YepTexax U PUCYHKAX

6.12

[TpumensTh reomeTpuueckue (GakThl IS PEUICHUS CTePEeOMETPHUUYECKHUX
3aja4, MPEINoaraloliiX HECKOJIbKO MIaroB pelIeHus, €CId YCIOBUS
MPUMEHEHHUS 3a/1aHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE  JCHCTBUS  CIIOKEHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB U
YMHO)KGHI/IH BeKTOpa Ha 4Yucio, O6’b$ICH$ITB, KaKHuUMH CBOﬁCTBaMH OHUA
o0JagaroT

6.15

[TpuMeHsTH MpaBUIIO Napajieienunena Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSAMM: JEKApPTOBbI KOOPAMHATBl B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, IOl
MEXAY BEKTOpaMU, CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

HaxomuTe cymmy BEKTOPOB M NPOM3BEIEHUE BEKTOpAa Ha YMCIIO, YroJll
MEXY BEKTOpaMH, CKaJSIpPHOE IMPOU3BEACHME, PACKIAIBIBATH BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3anaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT

6.19

Pemiate mpocreiiiine reoMeTpuyeckre 3aaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemarn 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOILICHUN U
HAaXOXKIACHUC TCOMCTPUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIrOpuTMam,
IMPpUMCHAA HU3BCCTHBIC METOABI npu pPCIICHUN CTaHAAPTHBIX
MAaTEMAaTUYCCKUX 3aJa4

6.21

[IpumensTh mpocTeilline MporpaMMHBIE CpEACTBA U BJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEHICHUU CTEPEOMETPUUECKUX 3a]1a4

6.22

[TpuBoaUTE HpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B mpupoae u
YKU3HHU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE

6.23

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHUWSA Ha IMPAKTHKE: aHAJIM3UPOBATH PCAJILHBIC




CUTYyallMu ¥ NPUMEHSITh U3YYCHHBIC MOHATUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu cQOpMyIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIe
CUTyallud Ha S3bIKE T€OMETPUHU, HCCIEAOBATh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHNEM T'€OMETPUUYECKUX MOHATUN M TEOpeM, ammapara anreOpsl,
pemiatb ~ MpaKkTUYeCKHWE  3aJauyd,  CBA3aHHbIE C  HaXOXICHHEM
r€OMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomeTpus

7.1

OcHoBHbIE MNOHATUS cTepeoMeTpuH. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[onarue 06 akCMOMAaTUYECKOM IMOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEICTBUS U3 HUX

7.2

B3anmMHoOe pacronokeHue IpsiMbIX B MMPOCTPAHCTBE: MEPECEKAIONINECS, MTapaliiebHbIE
U cKpewmuBarommecs npsamsle. [lapamienbHOCTs NpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: NApaJIEIbHBIE IPSIMBIE B IMPOCTPAHCTBE, IAPAJLIEIBHOCTh TPEX
IOPSMBIX, MApPAUICIBHOCTh IPSIMOM M IUIOCKOCTH. YTIBIC COHAIPABICHHBIMU
CTOPOHAMHU, YTOJI MEXIy MNPSAMBIMH B mpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH:
napajulesibHble TIJIOCKOCTH, CBOMCTBA MapajUIeNbHBIX IWIOCKocTeil. [Ipocreitmme
IPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapauienenunen,
MOCTPOEHUE CEYEHUI

7.3

[lepnieHAUKYASIPHOCTh MOPSIMOM M IUIOCKOCTU: MEPIECHAUKYISPHBIE TMPsIMbIE B
IIPOCTPAHCTBE, MPsIMbIE MapajuieibHble U NEPIEHIUKYISIPHbIE K MIOCKOCTH, MPU3HAK
MEePHIEHANKYJISIPHOCTH MPSIMOM M TUIOCKOCTH, TEOPEMA O MPAMOUN MEepNEeHIUKYIIPHOU
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIoJl MEXKIY MPSAMOU U IIOCKOCTBIO, TBYTPaHHBIN
yroJi, IMHEHHBIN yroi AByrpaHHoro yria. [lepneHauKyasp U HaKIOHHBIE: PacCTOSIHHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOMN 10 TUIOCKOCTH, MPOEKIUs (PUTypHl Ha
MI0CKOCTh. [lepreHIMKyIsIpHOCTh IUIOCKOCTEN: MPU3HAK MEPIEeHIUKYISIPHOCTH JIBYX
mockocTel. Teopema 0 TpEX MepHIEeHUKYISIpax

7.4

[ToHsiTHE MHOTOTPAHHMKA, OCHOBHBIC DJIEMEHTBI MHOIOIDAHHUKA, BBIIYKIBIE U
HEBBINTYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU U OCHOBAHMS TNPHU3MBI, HpsMas M HAKIOHHAs MpPU3MbI, OOKOBas W
[I0JIHAsl IOBEPXHOCTH Npu3Mel. [lapannenenunen, npsMoyroibHblil Napaielenune] 1
ero csoicrBa. Ilupamupa: n-yronpHas nupamuja, TpaHM U OCHOBAHHUE IHUPAMUIBL,
OOKOBasi M TOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWIbHAsA U YyCEUEHHAs MUPaMUA.
OnemMeHTBl NpuU3Mbl M nupamunabl. [IpaBuibHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPABWJIBHOTO MHOTOTPAHHMKA, IIPABWIbHAs IIpU3Ma M IpaBWIbHAs INHPaMHUAA,
IpaBUiIbHAS TPEYroibHas NMUpaMKia U IpaBUIbHBIA TeTpasap, ky0. Ilpeacrasienue o
IIPABWIBHBIX MHOTOIPDaHHUKAX: OKTa’Ap, AOACKa’aAp u ukocayapyrue CedeHus
IPU3MBbI U TUPAMMU/IBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH, TJIOCKOCTH.
DOneMeHThl  CUMMETpUM B NHpaMujax, Mapajuielenunenax, MpaBHIbHbBIX
MHOTOTpaHHHUKaX

7.6

Bbluncnenue »1eMEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yriel. Ilmomans
OOKOBOI OBEPXHOCTH M MOJIHOW OBEPXHOCTHU MPSMON PU3MBI, TUIOIIA b OCHOBAHHIH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM Tpu3Mbl. [11omaas 60K0BOM MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW NUPAMHABI, TE€OpEMa O IUIOIIAJA YCEYEHHOM NHPAMHUJIBL.
[Tonsitue 06 00bEMe. OOBEM MTUPAMUIBI, TPU3MBI

7.7

[MomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS! MEXY IUIOIAASIMUA TTOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KJTACC

Kon
6

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTh, 00pa3yoliKe IUIMHIPUUECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON MOBEepXHOCTH. LlunuHnp: ocHoBaHHMS U OOKOBas MOBEPXHOCTH,
o0pa3yrolas 1 0ch, TUIOIIAIb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3ylolue KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KoHHYeckoi moBepxHOCcTH. KoHyc: ocHOBaHue W BeplIMHA, OOpasyromias U OCh,
mIomaas OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrommue Hu
BBICOTA, OCHOBaHUS 1 OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIOMalb MoBepxHOCcTH cheprl. Banmuoe
pacnosoxkeHue cdepsl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIIOmaab

chepsl

6.4

N300paxkeHune Ten BpalieHus Ha MII0CKOCTU. Pa3BépTka MUIMHIpa U KOHYCa

6.5

Kom0Ounammu ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALECHUS

6.6

[TonstTre 06 o0béMe. OcHOBHBIE cBOCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u ciueactsust u3 He€. O0bEM MHITMHIPA, KOHYCA.
O06bEM mapa u wiomaab chepsl

6.7

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOIICHUSI MEXY IJIOIAIIMH TTOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TENT

6.8

Ceuenust nuwiIMHIpa (MapajjieIbHO W TMEPHEHAUKYISIPHO OCH), CEYeHHs] KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHUS LI1apa

6.9

Bexktop Ha miockoctd M B mpoctpaHcTBe. ClOKEHHE W BBIUMTAHUE BEKTOPOB.
YMHOXeHUEe BeKTopa Ha yucio. Pasnoxkenue BekTopa Mo TPEM HEKOMILJIaHAPHBIM
Bektopam. [IpaBuio napannenenumnena. Pemenue 3anay, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOPAMH

6.10

[IpsiMoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3amaum B KOOpAMHATAaX. YTroll Mexay BekTopamu. CkanspHoe
MPOU3BE/ICHNE BEKTOPOB. BbluMcieHue yriioB Mexay HpsIMbIMH U TIJIOCKOCTSIMHU.
KoopaunaTHO-BEKTOPHBIN METO/ MPH PELICHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, ANTOPUTMAMHU pELICHHS 3aad;
yMeHue (GOpMYJIHpOBAaTh W ONEPHPOBATH MOHATHUSMH: OMpEICIICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOMCTBO, NpPHU3HAK, J0Ka3aTeIbCTBO,
PaBHOCWIIbHBIC (DOPMYITHMPOBKH; MPUMEHATh UX; yMEHHUE (HOPMYIHPOBATH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIIUY;
MPOBOJMTH JI0KA3aTeNbHbIC PACCYKICHHS TP PEUICHUH 3a7a4, OIECHUBATh
JOTHYECKYI0  TMPAaBWIBHOCTh  PAcCYXKIEHHWI; YMEHHE OIepHpPOBATH
MOHSTUSIMA: MHOKECTBO, TOJMHOKECTBO, OINEpaIiyl HaJ MHOXKECTBAMU;
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIHMCAHUS PEANbHBIX MPOIECCOB U SBJICHUHN U MPU PEIICHUU 3a]ad, B TOM
YHCcIIe U3 IPYTHX YUEOHBIX MPEJAMETOB; YMEHHUE ONEPHPOBATH MOHSATHIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad HA TUIOCKOCTH; YMEHUE 3a/1aBaTh
M ONHUCHIBATh T'padbl pa3IMUHBIMU CIIOCOOAMH; UCIIOJIB30BaTh rpadbl MpH

pelieHuu 3aaa4y

YmMmenune OIICpHUPOBATH TIOHATUAMMU: HATYPAJIbHOC 4YHCIIO, LEJIO0C YHUCIIO,
CTETICHb C IIeIBIM ITOKa3aTesleM, KOpEeHb HAaTypallbHOW CTENEHH, CTEIIEHb C
PpaluOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTciIEM,
JorapuM dYHCIIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJIbIX, PAlUOHAJIbHLIX, HeﬁCTBHTeHBHBIX
YrCel, yMEHHE MCIIOJIb30BaTh MPU3HAKU JIEIIMMOCTH, HAUMEHBIINH 0OIIHiA
JenuTeNh W HauMeHblllee oOmee KpaTHoe, anroput™ EBkimmpma npu
pelIeHNH 3a/a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3WIIMOHHBIMH CHCTEMaMHU
CUUCJICHUSA, YMCHHUC BBIIIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U npeo6pa30BaHH;1
BBIPOKECHHM CO CTEeNeHsSMU W Jiorapudmamu, npeoOpazoBaHHs APOOHO-
PpauOHAaJIbHBIX BI:Ipa)KeHHﬁ; YMCHUC OIICpHUPOBATH IIOHATUAMMU:

MOCJIEI0BATENbHOCTh, apu(MeTHUecKas Mporpeccus, TreoMeTpuiecKas




mporpeccusi, OCCKOHEYHO YOBIBAIOMIas TEeOMETPUYECKas MPOTPECCHs;
YMeHI/Ie 3aJgaBaTrb II0CJICAOBATCIIBHOCTH, B TOM 4YHCIC C IIOMOIIBIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHUE ONEePUPOBATh MOHATUSIMU: KOMIIJICKCHOE
quciio, COHpH)KéHHbIe KOMIIJICKCHBIC 4HCJIa, MO,Z[yJII: nu aprMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpamueckas); YMeETh
MPOU3BOJUTE apu(PMeTHUEeCKHEe NEHCTBHS C KOMIUICKCHBIMHA YHCIIAMU;
HpI/IBO,Z[I/ITI: anMepH HUCIIOJB30BaHUsA KOMIIJICKCHBIX YHCCII, OH@pI/IpOBaTI:
MOHATHSIMHU:  MaTpuna 2X2 wu  3%3, onpeneiauTenb  MaTpULbL,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIINTCIIA

YMeHue onepupoBarh MOHATUSAMU: palMOHAJIbHBIE, HPPALMOHAIBHBIE,
MoKa3aTelbHble, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHS M HEPAaBEHCTBA, HX CHUCTEMbl, YMEHUE OIEpUPOBATH
MOHSTUSIMHU: TOXJAECTBO, TOXKIECTBEHHOE Ipeo0pa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHCTEMAa YpPaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTh
YpAaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHME peniarb YpaBHEHHS,
HEPAaBEHCTBA M CHCTEMbl C IOMOULIbIO PAa3JIMYHBIX NPUEMOB; peEIIATh
YpAaBHEHUs, HEPABEHCTBA W CHCTEMBl C [AapaMeTpoOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, MX CHUCTEMBI JUIsl PEIICHUS MAaTEMaTUYECKHX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeil HayKu U peallbHOM JKU3HU

VYMeHue omepupoBaTh HOHATHAMH: (YHKOUS, YETHOCTH (YHKIUH,
NEPUOUYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMH, MOHOTOHHOCTH
byHKIMHA, dKCTpeMyM (DYHKIIMH, HauOoJbIee W HAaMMEHBIIEE 3HAYCHUS
(GyHKIMN Ha MPOMEXYTKE, HENpepbIiBHAs (DYHKIUSA, aCUMIITOTHI rpaduka
GyHKIMM, TIepBas W BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPHUECKHNA U
¢u3uueckuif CMBICT TNPOU3BOJHOM, TEepBOOOpa3Has, ONpeaenEHHbII
MHTErpajl; YMEHHE HAaXOAWTh AaCUMITOTHI rpaduka (QyHKIHH; yMEHHE
BBIYUCIIATh  MPOU3BOAHBIE CYMMBI, IPOU3BEJCHHS, YACTHOTO U
KOMITO3UIIMY (YHKIMHA, HAaXOIUTh YpaBHEHHE KacaTelbHOH K TIpaduKy
(GyHKIMU; YMEHHME HaXOIUTh MPOU3BOAHBIC SJIEMEHTAapHBIX (QYHKUUH;
YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO ISl HWCCIEIOBaHUS (YHKIUH,
HaXOJUTh HAWOONBIINE W HAUMEHBIIUE 3HAYCHUS (DYHKIUI; CTPOUTH
rpagKi MHOTOYJICHOB C HCIIOJB30BAaHHEM armapara MaTeMaTH4ecKoro
aHanmu3a; MPUMEHATh TNPOM3BOJHYIO [UIS HAXOXACHHUS HAMIy4IIero
pemieHnsl B NPUKIAJHBIX, B TOM YHCJIE COLHAIbHO-’KOHOMUYECKUX H

bu3MYECKUX 3aa4ax; HAXOJUTh TUIOMIAIN U 00BEMBI GUTYP C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPUMEPLI MATCMATHUYCCKOro MOACIHUPOBAHUA C

noMoIbio AU depeHnnanbHbIX ypaBHEHU I

YMeHue onepupoBaTh MOHATUAMU: TpaduK QYHKIUHU, oOpaTHas QyHKIIHS,
KOMITO3HIMS (YHKIMK, JUHEHHas (yHKIUSA, KBaapaTudHas QYHKIHS,
paumoHanbHas (QYHKLIMSA, CTerneHHas (QYHKIUA, TPUTOHOMETPHUYECKHUE
byHKIIMKA, OOpaTHBIE TPUTOHOMETPUYECKHME (PYHKIIMHU, TOKa3aTelbHAs W
Jgorapupmuueckas (yHKIHUU; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMA,  BBIMOJHATH  TIpeoOpa3oBaHuss  TpadukoB  (QyHKIUH,
UCTIOJIb30BaTh TPaQUKH JUIS W3YYEHHUS MPOILIECCOB U 3aBUCHUMOCTEH, IpHU
pelIeHNH 3ajad U3 APYruX Y4YeOHBIX MPEIMETOB W 33134 U3 pPEaTbHOU
JKU3HU; BBIpAXaTh (OpMylaMd 3aBUCHMOCTH MEXIY BEIUYUHAMU;
WCITOJIh30BaTh CBOWCTBA M Tpaduku (YHKIMA 171 PEIICHHUS ypaBHECHHM,
HEpaBEHCTB M 3aJady C MapaMeTpaMu; U300pakaTb Ha KOOPAMHATHOU

IJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX THUMOB (B TOM YHCIE Ha
NPOIICHTHI, A0 U 4YacTH, Ha JABIKEHHE, paboOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33aJlaud U3 O0JIaCTH YNpaBiIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAKECHUS, YpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IO YCIOBUIO 33J1a4d, HUCCIENOBATh IOJYYEHHOE pEUICHUE U
OLIGHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB;, YMEHHE MOJEIUPOBATH
pea’bHblE CUTyallud Ha $3bIKE MATEMATHKH; COCTaBIIATH BBIPAXKCHMUS,
YPaBHEHHs, HEPAaBEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJEJIM C  HUCIOJIb30BaHHMEM  ammapara  aiureOpsl,

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apHuPMeTHYecKoe, MeIHaHa,
HanOoJpIlIee U HaMMEHbBIIIEe 3HAUYEHUS, pa3Max, JUCIIEPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BIIEKaTh, MHTEPIPETUPOBATH
UH(OPMaLIKIO, IPEJCTABICHHYIO B Ta0NMIax, HAa AMarpammax, rpadukax,
OTPaXKAIOLIYI0 CBOMCTBA pPEaJbHBIX MPOLECCOB M SBICHUI; MPEICTABIATh
uH(pOpMAIIMI0O ¢ TIOMOIIbI0 TaOMUI[ W JAMarpaMM; HCCIIEIOBaTh
CTaTHCTUYECKHE JaHHBIC, B TOM YHCJIE C IMPUMEHEHHEM TIpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIeI0BaTh COBMECTHBIC

HaOJI0/IEHUS C IIOMOIIBIO JUarpaMM pacCeUBaHUs U JIMHEHHON perpeccuu

YMenue onepupoBaTh MOHATHSAMHU: CIYYalHBIM ONBIT M CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYallHOTO COOBITHS;, YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaQHUUECKUX METOJIOB; INPHUMEHSTH
(GOpMyNBI CIOXXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (Gopmyny MOIHOM
BeposTHOCTH, (hopmyny beprysmm, koMOuHaTOpHBIE (AaKTBI U (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEAbHBIX COOBITHH; yMEHHE OIepUpPOBATH
NOHATUSIMH:  CIlydaiiHass BEIMYMHA, paclpelelieHHe BEPOSITHOCTEH,
MaTeMaTHYECKOe OXHJIaHWEe, IUCIEpPCHs W CTaHJAPTHOE OTKIOHEHHUE
CIIyuallHOW  BENIMYHMHBI, (QYHKIHH  paclpenesieHus] W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 U HOPMAIBHOTO PaCIpE/IeICHHI; YMCHHE
UCTIOJIF30BaTh CBOMCTBA M3YYECHHBIX pacHpeAeiCHUI I PEIIeHUs 3ajad;
3HAKOMCTBO C MHNOHATUAMHU:. 3aKOH 6OJ'IBLHI/IX YHUCCJ, MCTOAbI BbIGOpO‘IHBIX
UCCIIC/IOBAaHMI; YMEHHE TPUBOIUTH MPHMEPHl TPOSBICHHUS 3aKOHA
6OJIBHII/IX Yuceil B HNPUPOJHBIX H O6H_[€CTBCHHBIX SABJICHUAX, YMCHUC
OIIEPHPOBAThH TMOHATUSMHU: COUETAHWE, MEPECTAHOBKA, YHCIO COYCTAHHHU,
YUCII0  TEPecTaHOBOK; OwmHOM  HprOTOHA; yMeHHME  TPUMEHSTH
KOMOWHATOPHBIE (aKThl U PACCYKACHUS ISl PEHICHUs 33a]a4; OICHUBATh
BCPOATHOCTU PCAIbHBIX COGBITHﬁ; COCTaBJIATb BEPOATHOCTHYIO MOJCIIbL U

MHTEPIPETUPOBATH MOJTYUSHHBIN pe3ybTaT

YMeHne onepupoBaTh IOHATHUSAMH: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYHUHA yIja, IJIOCKUN YroJjl, [1BYIPAHHBIN
yroJI, TPEXTPAaHHBIM Yroj, CKPEeIUBAOIMECS NPSIMbIE, apalIeIbHOCTh U
NEPHEHAUKYJIAPHOCTD IPSAMBIX U IJIOCKOCTEM, Yroa MEXKIY MpPSIMBIMY,
yroJl MeXAy TMpAMOM M IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTAMH,
paccTosiHue OT TOYKU [0 IUIOCKOCTH, PACCTOSHHUE MEXKIY IPSMBIMU,
pacCcTOsHAE MEXAY IUIOCKOCTAMH; YMEHHUE HCIIONIB30BaTh IIPH PEUICHUH
3aa4 M3ydeHHbIe (PaKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE OILCHUBATDH
pa3Mepbl OOBEKTOB OKpPY)KAIOLIEr0 MHpa; CTPOUTh MaTeMaTU4eCKHe
MOJEINA C IIOMOIIBIO T€OMETPUYECKUX IOHATHM M BEJIWYUH, pELIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIAb (UTYPHI, 00BEM (QUTYPHI,
MHOT'OT'paHHUK, HpaBI/IJ'H:HBII\/'I MHOT'OrpaHHUK, CCYCHHUC MHOI'OI'paHHHUKA,
Ky0, mapajuienenuresl, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, LWIMHIpP, KOHYyc, map, chepa, miomanb cdepsl, IMIOMIATL
MOBEPXHOCTH THPAaMUJbI, MPHU3MbI, KOHyCa, HWIMHApPA, O00BEM KyOa,
IPSMOYIOJIBHOTO Mapajulelleunena, MIUPaMUAbl, IPU3MBI, LHIMHAPA,
KOHYycCa, Imapa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHS KOHYca W LWJIMHIPA,

napauiC/ibHbIC OCH HWJIM OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbh,




Kacaromasicss cdepbl, IWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAaHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIllCHUs, UX CEUYEHHUs], B TOM YHCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTETHHO
dbopMynupoOBaTh ONpeAeNeHUs] U3y4yaeMbIX (UTYp, BBIABUTATh TUIIOTE3HI O
CBOWCTBAaX M TMpPH3HAKaX TI'EOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
OmpoBepraTh HX; YMEHHE NPOBOAUTH KiacCHPUKanuioo Guryp Imo
pa3IMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOJUMBIE JIOTIOJTHUTENIbHBIC

TIOCTPOCHHSI

11

YMeHne omnepupoBaTh MOHATUSMH: JBIDKEHHE B MPOCTPAHCTBE,
HapaHHGHBHBIﬁ MNepeHOC, CUMMCTPpHA Ha IJIOCKOCTH M B IMPOCTPAHCTBC,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMMOJ00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (DUTYPHI, B TOM YHUCIIE B MPHUPOIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIH30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
peuIicHun 3aJia4; HaXOJUTh TICOMCTPHUYCCKUC BCINMYMUHLI (,Z[.HI/IHa, yrouJ,
JI01ab, 00BEM) TIPU PEIICHUN 3a7a49 U3 APYTHX YYEOHBIX MPEIMETOB U
u3 peaJII:HOI\/'I KU3HH; YMCHHUC BBIYUCIIATL T'COMCTPUUCCKHUC BCIUYUHLI
(mmuHa, yroiy, IUIOMAAL, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOAbI, B TOM 4YHCJIC. IUIOHIAJb ITOBECPXHOCTU
MUPAMHJIBI, TIPU3MBI, KOHYCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
IPSAMOYTOJIBHOIO  IMapajulelIeNUAIena, IUpaMUAbl, IPU3MBIL, LUIMHAPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB TIOJJOOHBIX (HUTYDP
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YMeHue onepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAs CHCTEMa KOOpJIMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEICHNE BEKTOpa Ha 4YHCIO, pa3JIoKEHHWE BEKTOpa Mo Oas3ucy,
CKaJsipHOE TPOW3BEJACHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHUS TCOMCTPHUICCKUX 3ada1 U 3a1a4 ApYTUX y‘IGGHBIX npeamMeToB
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YMeHne BEIOMpATh MOAXOMSIINA METO JJIS PEIICHUS 3a/1a4u; TOHUMaHHE
3HAUMMOCTH MAaTE€MaTHUKA B W3YYCHHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBIICHUM, YMEHHE pAaclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEeMAaTHKU B UCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MATEMATHUYECKHUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

Yucna 1 BEIUHCIIEHUA

1.1

Harypanbnsle u nensie yucna. [IpusHaky qenMMOCTH LEIbIX YUCEI

Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, MPOICHTHI,

2 OeCKOHEUHBIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOM cTereHu. JleHCTBUS ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOM CTEIIEHU
L4 Crenens ¢ nenpiM nokasareneM. CTeNeHb ¢ pallMoOHaIbHBIM NoKa3areneM. CBolicTBa
' CTCTICHU
L5 CuHyCc, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIOBOTrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapu(MbI
JelictButenbHple  4ucina. ApupMETHYECKHE OIepaldd ¢ JICUCTBUTEIBHBIMU
1.7 yuciaamy. [IpuOakEéHHbIE BEIUMCIIEHUS, IPABUIa OKPYIJICHUS, IPUKU/IKA U OLIEHKa
pe3yJibTaTa BEIYMCIECHUMN
1.8 [IpeobpazoBanue BeIpaKECHHIMA
1.9 KommiekcHbie uncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 [emnpie 1 1poOHO-paiOHATHHBIC YPABHEHUS
2.2 HppanuonalibHbIC YpaBHEHHUS
2.3 TpuronomeTpudyeckue ypaBHEHHUS
2.4 [TokazaTenbpHbIC U JOTapUMUUECKUE YPABHEHUS
2.5 [enbie u IpoOHO-pallMOHATbHBIE HEPABEHCTBA
2.6 HppanuroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBeHCTBA
2.9 CucreMsl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHeHMs, HEPABEHCTBA U CUCTEMBI € TIapaMeTPaMHu
2.11 Martpuna cucTeMbl TMHEHHBIX YpaBHeHUH. OnpeaeauTenb MaTPHULbI
3 OyHKIHUH U TpaduKu




Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['padux dysxnumn. B3aumsao oOpartHbie

> ¢ynkunu. YétHeie n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKINHI
OOnactp ompeneneHuss U MHOXECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHkmmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U1 MUHUMYMBI (yHkuuu. HauOomnbliee ¥ HaumMeHblee 3HAaYCHHE
GYHKIIMH Ha IPOMEKYTKE
13 CrenenHass (yHKOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-Oi CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHast u norapudmuyeckast QyHKIHH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMnToThl rpaduxoB Qynknuii. CsoiicTBa  QyHKIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUA OCIEA0BATEILHOCTEMN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (YHKITAN
[IpumeHnenne NTPOU3BOAHOW K HCCIICNOBAaHMIO (PYHKIIMA HA MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHre HanOOJbIIEro U HaMMEHbIEro 3HaueHus (QYHKIUU Ha
oTpe3Ke
4.3 [TepBooOpa3znas. Uaterpan
5 MHoxecTBa U JJOTHUKA
5.1 MHoOXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTD M CTaTUCTHKA
6.1 OnwucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 dUryphl Ha MIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena ¥ MOBEPXHOCTHU BPAIICHUS
7.5 KoopaunaTel 1 BEKTOpPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Marematuka: ajiredpa ¥ Hayaia MaTeMaTUYeCKOro aHalln3a, FEOMETPHUSI.
I'eomeTpusi. 10-11 kmaceel: yueOHHK JyIst 00111€00pa30BaTEIbHBIX
opraHu3anuii: 6a30BbId U yrayoseHHbi ypoBHU. B.®. byTy308B, B.B.
ITpacosios; nox pea. B.A. Canosauuero.- M. IIpocsenienue, 2021

METOINUYECKHUE MATEPHAJIBI JJIAA YYUTEJIA

['eomertpus. unaktuueckue matepuansl. 10 kinacc: yue6. nocobue ass
00111e00pa30BaTeIbHBIX OpPraHU3allii: 0a30BbIN U yIIIyOJeHHBIN ypoBHH/ B.D.
byry3os, B.B. IIpaconoB — M. IIpocsemienune, 2019

Nzyuenune reometpun B 10-11 knaccax: Meron. pekomenanuu kK yue0. : C.M.
Caaksin, B.®. byry3oB. — M. I[Ipocemienne, 2003

['eomeTpusi: auaakt. Marepuainsl Aist 10 kinacca. / B.I'. 3uB. — M.
[Tpoceemenne, 2007

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

HNHuTtepakTrBHas oOpa3oBaTeibHas OHJIaH-TUIaTgopma https://uchi.ru
DNEeKTPOHHBIC y4eOHBIE MaTepuaibl ISl YYUTENeH U IIKOJHLHUKOB
https://urok.1c.ru

NHTepakTuBHAs obOpa3zoBaTebHasl OHJTaH-TUIaTdhOopMa
https://skysmart.ru/online-uroki-po-matematike
['ocynapcTBeHHas oOpazoBarenbHas miaTdopma "Poccuiickas

anekTpoHHas mkomna" https://resh.edu.ru/subject/12/5/
['ocynapctBenHas oOpazoBarenbHas maTdopma "bubmuorexka MOII"
https://uchebnik.mos.ru/catalogue?class level ids=5&subject 1ds=8
Nurepnet-ceppuc "SAnnexc.YueOuuk" https://education.yandex.ru
OO6pazoBatenbHbIl TOpTan https://mathS-vpr.sdamgia.ru
Enunas  xomtekumst  nuM@poBBIX  00pa30oBaTENbHBIX  PECYpPCOB
https://school-collection.edu.ru
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