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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust siBsieTcss OAHUM W3 0a30BBIX KypCOB Ha YPOBHE CpEIOHEro 0O0Iero oOpa3oBaHHUs, TaK Kak
obecrieunBaeT BO3MOXKHOCTh HM3YYCHHUS IUCHUIUIMH ECTECTBEHHO-HAYYHOW HAMpaBIeHHOCTH W MPEAMETOB
TYMaHHTapHOrO IHKIa. [IOCKONBKY JOrM4ecKkoe MBIIUICHHE, (OPMHpPYEMOEe NMpPH H3YyYeHWH O0YYarOLIMMUCS
MOHSITUWHBIX OCHOB F€OMETPUH, IIPH J10Ka3aTENbCTBE TEOPEM M MOCTPOEHUH LIETIOYKU JIOTHYECKUX YTBEP)KIEHUN
NpU pEIIEHWH TEeOMETPUUECKUX 3a]ad, yMEHHE BBIABUIaTh U OINpPOBEpraTh THIIOTE3bl HEMOCPEICTBEHHO
WCTIONB3YIOTCS IPY PEIICHUH 3a]ad eCTECTBEHHO-HAYYHOI0 IMKJIa, B YaCTHOCTH (PM3MUECKUX 3a1ad.

Hens ocBoenust mporpamMmbl  yueOHoro kypca «l'eomerpusi» Ha YriayOJIEHHOM YpOBHE — pa3BUTHE
WHAWBUAYaIBHBIX CIIOCOOHOCTEH 00y4aromuxcs MpH M3yYeHHH TEOMETPHH, KaK COCTaBIISIONISH MpeIMeTHOH
obmactu «MaTeMaTuka U UHPOPMATHKA» uYepe3 00ECIEeUeHUE BO3MOXHOCTH MPUOOPETEHHS M HCIOIb30BaHUS
Oonee TIIyOOKMX T'€OMETPUYECKUX 3HAHUH W JACHCTBUH, crenu(UYHBIX TEOMETPHUH, W HEOOXOAMMBIX IS
yCIemHoro npogeccuoHantsHOro 00pa3oBaHusl, CBI3aHHOTO C UCIONb30BaHIEM MaTEMAaTHKH.

[IpuoputeTHpiME  3aja4aMu  Kypca T€OMETPUM Ha YIIyONEHHOM YpOBHE, pAaCHIMPSIONIMMUA U
YCUIIMBAIOIIMMU Kypc 0a30BOr0 YPOBHSI, SBISIOTCS:

pacipeHre mpeicTaBiIeHus] 0 TEOMETPUHN KaK YaCcTH MUPOBOH KYJIBTYPHl U ()OPMHPOBAHHE OCO3HAHMS
B3aMOCBSI3H T€OMETPHH C OKPY>KAIOIIUM MHUPOM;

(dbopMHpOBaHHE TPENCTABICHUS O IMPOCTPAHCTBEHHBIX (PHUTypax Kak O BaKHEHIIUX MaTeMaTHYecKUX
MOJIENISIX, TO3BOJISIONIMX OMMCHIBATH M M3y4daTh pPa3HbIE SBJIECHUS OKPYXKAIOUIEro MHUpAa, 3HaHWE MOHATHUITHOTO
anmapara 1o pazzaeny «CTepeoMeTpus» yaeOHOro Kypca TeOMETPHU;

(dhopMHpOBaHNE YMEHHS BIaIeTh OCHOBHBIMU MOHSTHAMH O MPOCTPAHCTBEHHBIX (UTypax M UX OCHOBHBIMH
CBOMCTBaMH, 3HaHHE TeopeM, (GOpMyNl W YMEHHE HX NPUMEHSTh, YMEHHUS JOKA3bIBaTh TEOPEMBbI W HAaXOJIUTh
HECTaHJapTHBIE CIIOCOOBI PEIIEHHS 3a1a4;

(hopMupoBaHUE YMEHHS pPacllO3HABATh HA YEPTEKaX, MOJIEISIX U B PEATbHOM MHPE MHOTOTPaHHHUKH H TeJa
BpaIeHus1, KOHCTPYHPOBATh T€OMETPUIECKIE MOJIENH;

(hopMupoBaHHE TMOHMMAHHAA BO3MOXXHOCTH aKCHOMATHYECKOT'O TOCTPOEHHUS MaTeMaTHYECKUX TEOpHil,
(hopMupoBaHUE TOHUMAHHS POIH AKCHOMATHKH TP MTPOBENEHUH PACCYXACHU;

(opMupoBaHNE YMEHHUS BIAJETh METOJAaMH JOKa3aTelNbCTB M AJITOPUTMOB peIIeHUs, yMEHHUS UX
IIPUMEHSITh, IPOBOJUTH JOKA3aTEIbHBIE PACCYXKAEHUS B XOJE PEIICHHs CTEPEOMETPHUYECKHX 3a7ad U 3alad C
MPAaKTHYECKUM CoJepkaHueM, (OpMHpOBaHME TIPEACTABICHUS O HEOOXOIMMOCTH JIOKA3aTeIbCTB MpPU
000CHOBAaHMM MaTEMaTHYECKUX YTBEPXKAECHUM U POJIM aKCHOMATUKU B IIPOBEIEHUH JIlyKTUBHBIX pacCy>KICHU;

pa3BUTHE M COBEPLICHCTBOBAHUE MHTE/UIEKTYalbHbIX M TBOPUYECKUX CIIOCOOHOCTEH 0O0yJaromuxcs,
[I03HABaTEIbHON aKTUBHOCTH, MCCIIENOBATEIBbCKUX YMEHHUH, KPUTUUHOCTU MBILIUICHUS, UHTEpEca K H3Y4YEHUIO
reOMEeTpuUH;

¢dbopMupoBaHHEe (QYHKIHOHAJIBHOM TIPAMOTHOCTH, PpEJICBAHTHONM T'€OMETPHUU: YMEHHUsS pPAacIO3HaBaTh
MPOSIBJICHUS T'€OMETPUYECKUX IOHSITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAJIbHBIX JKU3HEHHBIX CUTYyalHUsX U
IIPU U3YYEHHUU OPYTHX y4eOHBIX NMPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOAEIMPOBAHUS
peabHBIX CUTYyalLuii, UCCIEIOBAHUS ITIOCTPOSHHBIX MOJIENICH, MHTEPIIPETALIMY TIOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIME COAEp)KaTeNbHBIMHU JIMHUSAMHU ydeOHoro kypca «['eomerpmsa» B 10—11 xmaccax sBistoTcs:
«[IpsMble 1 MIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukmn», «Tena BpameHus», «BeKTopel 1 KOOPIUHATHI B
IIPOCTPAHCTBE», «/IBIXKEHHSI B IPOCTPAHCTBEY.

CdopmymupoBanaoe Bo ®PI'OC COO tpeboBaHWE «yMETh ONEPUPOBATH MOHATHUSMI, pPEleBaHTHBIMU
reoMeTpUH Ha yrioyOnéHHoM ypoBHe o0ydeHns B 10—11 xmaccax, OTHOCHTCS KO BCEM COJEPKATENbHBIM JTHHUSAM
yueOHOro kKypca, a (OpMHUpPOBAHME JIOTHUYECKMX YMEHUH paclpenessieTcsi He TONbKO IO COAEpXKaTelbHbIM
JUHUSAM, HO U 1o rofgaM oOydeHus. ConeprkaHue oOpa3oBaHMS, COOTBETCTBYIOIIEE MPEIMETHBIM Pe3yibTaTaM
ocBoeHus1 denepanpHol paboueil mporpamMMbl, pacipenenEHHBIM M0 TofaM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4T0ObI KO BCEM OCHOBHBIM, MPHHIMITHAIGHBIM BOIIPOCaM OOydaroIecs: o0paIiaiuch HeOJHOKPATHO.
OTO MO3BOJISIET OPraHM30BaTh OBJIAJCHUE T'€OMETPUUYECKUMH MHOHATHSIMU W HABBIKAMU MOCIEIOBATEIbHO M
MOCTYNATENbHO, ¢ COONIOIEHUEM IPUHIMIA IPEEMCTBEHHOCTH, @ HOBBIC 3HAHHUS BKJIIOYATh B OOIIYIO CUCTEMY
TrEOMETPUYECKUX MPEACTaBICHUH 00YUarOUMXCsl, pacupsist U yriayonss e€, oOpasys NpOoYHbIe MHOXKECTBCHHBIE
CBSI3U.

Ilepexon kK M3y4eHUIO TEOMETPUH Ha YIIyOJIEHHOM yPOBHE ITO3BOJISIET:

co3gatb ycioBus s auddepeHunanun oOydeHHs, NOCTPOEHHMS WHIMBHUIYaJIBHBIX 00pa3oBaTeIbHBIX
mporpaMM, OO0ecHeyuTb YriIyOnéHHOEe U3y4YeHHe TEeOMETPUM KaK COCTaBIsIoUmled y4eOHOro mnpexmera
«Marematukay;

MOATrOTOBUTH OOYyYalOMIMXCsS K NPOJODKEHHIO HM3YYCHHS MaTeMaTHKH C y4€ToM BblOopa Oynmymiei
npodeccun, odecreunBas IPEEMCTBEHHOCTh MKy O0IIMM M TPOecCHOHAIBHBIM 00pa30BaHUEM.

Ha uzy4enue yue6Horo kypca «l'eomerpusi» Ha yriyoiaéHHoM ypoBHe orBoauTcsa 204 vaca: B 10 xmacce —
102 gaca (3 yaca B Henento), B 11 kmacce — 102 gaca (3 yaca B Heneno).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble U IIJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIC TIOHATHUSI CTepeOMETpUH. Touka, mpsMasi, MIOCKOCTh, MpocTpancTBo. [lonsaTHe 06
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue IpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECs, NapajlIebHbIE H
cKkpemuBampomuecs mnpsamele. lIpusHaku ckpemmBaromuxcs npsaMbIX. [lapamuienbHOCTE NPSMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE: MApaJUICIIbHBIE IPSIMBIE B IPOCTPAHCTBE, NAPAILIEIBHOCTD TPEX NMPSAMBIX,
MapaJUIEIbHOCT IPAMOM M IIOCKOCTH. llapamienbHOoe M LEHTpalbHOE IPOEKTUPOBAHUE,
n3zobpaxkenue ¢uryp. OCHOBHBIE CBOMCTBA MapauIeIbHOTO MPOEKTHpoBaHus. M300paxenue ¢uryp B
MapaJuIeIbHOM MPOEKIHMH. YTJIbl C COHAINPABICHHBIMU CTOPOHAMH, YIrOJd MEXKIy NpSMBIMU B
npoctpancTee. [lapamienbHOCTh MJIOCKOCTEN: MapajlyieIbHbIE INIOCKOCTH, CBOMCTBA MApAJIEIbHBIX
miockoctel. [Ipocreiimme npocTpaHCTBEHHbIE (UTYpbl HA IUIOCKOCTH: TETpa’p, Mapajulesenues,
MOCTPOEHUE CEUCHUM.

[lepneHUKYISIPHOCT NPSAMOM M IJIOCKOCTH: NEPIECHIUKYISIPHBIE INPSMBIE B MPOCTPAHCTBE,
MpsIMbIE MapajljieNIbHbIE U NEPIICHINKYISPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHINKYISPHOCTH NPSAMON 1
IJIOCKOCTH, T€OpEMa O MPSAMOM MEPHEHIUKYISIPHOW IUIOCKOCTH. OpPTOrOHANIBHOE NMPOECKTUPOBAHHME.
[lepneHuKyNIslp ¥ HAKJIOHHBIE: PACCTOSHAE OT TOYKU JO IIOCKOCTH, PACCTOSIHUE OT HPSIMOM 110
IUIOCKOCTH, TpoeKUus (Urypsl Ha MJIOCKOCTh. [lepneHIuKyIsIpHOCTh IUIOCKOCTEH: MpHU3HAK
MEePIEHANKYIISIPHOCTH JIBYX IUIOCKOCTE. TeopeMa o TpEX nmepneHauKyIspax.

VYTIiabl B MPOCTPAHCTBE: YTOJ MEXAY MPSAMOM U IMIIOCKOCThIO, IBYTPAaHHBIN YTOJI, TMHEUHBIA yroy
JNBYTPAaHHOTO yria. TpéXrpaHHbIl 1 MHOTOTpaHHbIE yribl. CBOMCTBA IJIOCKUX YIJIOB MHOTOIPAHHOTO
yria. CBOMCTBA IJIOCKUX WU JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl KOCUHYCOB U CHUHYCOB
JUI TPEXTPAHHOTO YIJa.

MHoOrorpaHHMKH

Bunabl MHOTOrpaHHMKOB, pa3BEPTKa MHOTrOrpaHHuka. [Ipu3ma: n-yronpHas nmpusMma, npsmas u
HaKJIOHHAsl MPU3MbI, OOKOBasi W MOJIHAs MOBEPXHOCTh Mpu3MbL. [lapannenenumnesn, npsMOyroiabHbIN
napajuiesienuien U ero cpoiicTBa. Kpardaifmme myTd Ha MOBEPXHOCTH MHOTOrpaHHUKA. Teopema
Oiinepa. [IpoctpancTBennas teopema [Iudaropa. Ilupamuga: n-yronapHas nupamuja, npaBujIbHas U
yceuénHas nupamuabl. CBoiicTBa pé6ep U OOKOBBIX TpaHeil MpaBUIbHOW mupamuiabl. lIpaBunbHbIE
MHOTOTPaHHUKHU: NPAaBUJIbHAS MIPU3MA U IPaBWIbHAS MUpaMuia, IpaBUIIbHAs TPEYroJibHAs MUpaMuia
U MpaBUJIbHBIN TeTpadap, KyO. [IpencraBieHne o mpaBMIIbHBIX MHOTOIPAHHUKAX: OKTadp, JI0JAEKadIp
U UKOCAdP.

Borunicnenue 371eMEHTOB MHOTOTPaHHHMKOB: pé&Opa, auaroHanu, yriel. [lmomaas OGokxoBoi
MOBEPXHOCTU W TOJHOW MOBEPXHOCTU MPSIMOU IMPHU3MBIL, IUIOIIA/Ib OCHOBAaHUHM, TeopeMa 0 OOKOBOM
MOBEPXHOCTU NpsMON mpusMbl. [lnomaas OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPaBUIBHON
MUPaMU/IbI, TEOPEMA O IJIOLIAIU YCEUEHHON TUpaMUIbl.

CummeTrpusi B IPOCTPAHCTBE. JIEMEHTbl CUMMETPUU IMPABWIBHBIX MHOTOTPAHHUKOB.
CummeTpus B MPAaBUJIBHOM MHOTOIPAaHHHMKE: CUMMETPHS MapasulelieluIe1a, CAMMETPHS MPaBUIIbHBIX
MIPU3M, CHMMETPHUSI IPABUIILHON TUPaMU/IBL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANIPABJIICHHBIE U ITPOTUBOIOJIOXKHO HAIPaBICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB.
JIeWcTBUSL C BEKTOpaMHU: CJIOXEHHUE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB,
YMHOKEHUE BEKTOpa Ha uucio. CBOMCTBA cIOKEHUS BEKTOpOB. CBOMCTBA YMHOJKEHHUs BEKTOpA Ha
yucio. [loHsTe komIutaHapHble BeKTOpPbI. [IpH3HaK KoOMIUTaHapHOCTH TpPEX BeKTOpoB. lIpaBuio
napajuienenunena. Teopema O pasjoKEHUM BEKTOpa IO TPEM HEKOMILIAHAPHBIM BEKTOPaM.
[IpsmoyronpHas cucreMa KoopAauHar B mpocrpaHcTBe. KoopamHaTtel BekTtopa. CBsI3b MEXAY
KOOpJIMHATaMM BEKTOPA U KOOpJIMHATAMM TOYEK. YTOJI MEXIy BekTopaMu. CKaJasipHOE NMPOU3BEICHNE
BEKTOPOB.



11 KJIACC

Tena Bpamenust

[lonsTusi: UMAMHAPUYECKas TOBEPXHOCTb, KOHHMYECKAas IOBEPXHOCTh, chepuyeckas
MMOBEPXHOCTh, OOpasyrolue mnoBepxHocreid. Tenma BpalieHHs: MWIMHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. Bzammuoe pacnosoxenue cdepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakenue Ten BpalleHUs Ha IUIOCKOocTH. PasBépTka mwmHapa u koHyca. Cummerpus chepbl u
uiapa.

O6wvém. OcHoBHBIE cBoiicTBa 00BbEMOB Ten. Teopema 00 00bEME MPSMOYrOJIBLHOTO
napajuiesienunesaa u cieacTsus u3 He€. O0bEM NpAMON U HAKIIOHHOW IPU3MBI, LUIMHPA, TUPaMUIbI
u KoHyca. O0BEM mapa ¥ apoBOTO CETMEHTA.

KoMOuHaru Ten BpameHuss 1 MHOTOTPaHHHUKOB. [Ipu3Ma, BrMcaHHas B IMIJIMHAP, OTIMCAHHAS
okoJio nuiuHpa. Ilepecedyenne cdepsrl u mapa c mwiockoctero. Kacanue mapa u cepsl MI10CKOCTBIO.
[ToHsiTHE MHOTOTPAaHHHMKA, OITMCAHHOTO OKOJIO cephl, chepbl, BIMCAHHONW B MHOTOI'PAaHHUK WU TEJIO
BpalllCHHUS.

[Inomaas MoBEepXHOCTH IWIIMHApPA, KOHYca, miomanb chepel n e€ yacteil. [lomobue B
npocTtpanctBe. OTHOIIEHHE 00BEMOB, TUIONIAACH MOBepXHOCTEH NMoM00HBIX (uryp. I[IpeodbpazoBanue
nonobusi, romorerus. PemieHue 3agauy Ha IUIOCKOCTH C MCHOJIb30BAHHUEM CTEPEOMETPUUYECKUX
METO/IOB.

[TocTpoeHnue ceyeHMi! MHOTOTPAHHUKOB M TeJl BpalllEHUs: CEYeHHs IMIMHApa (mapauieIbHO U
MEPIEeHIUKYIIPHO OCH), CEYeHHs KOHyca (mapajulelibHble OCHOBaHHIO M TMPOXOJSIIUE Yepe3
BEpIIMHY), CEUEHHUs IIapa, METOJAbl IMOCTPOEHMS CEUYEHUN: METOJ CJIeIOB, METOJl BHYTPEHHEIO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIIeH MIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTopsl B mpoctpanctBe. Onepanuu HaJl BEKTOpaMH. BEKTOpPHOE YMHOXEHHME BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHUs. [IpsiMoyronpHas cucTeMa KOOpAMHAT B IMPOCTPAHCTRBE.
Koopaunatel Bektopa. Pasnokenme BekTopa 1o 0Oaszucy. KoopanHaTHO-BEKTOPHBIM METOJ TMpH
pELICeHUH TeOMETPUUECKUX 3a/1a4.

JBUKeHHUsI B IPOCTPAHCTBE

JIBwxkenusi mpoctpancTBa. OtoOpakenus. JIBmwxeHuss u paBeHCTBO (uryp. OOmue cBoiicTBa
JNBWO)KEHUW. Buapl IBWXKEHUWI: NapauleNIbHBIM MEPEHOC, IEHTpajdbHas CHUMMETpHUS, 3€pKajbHas
CUMMETpHsI, TOBOPOT BOKPYT mpsimoit. [IpeoOpazoBanus momgoous. [Ipsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O KYPCA «'EOMETPUS»
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIEIO OGPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaxaanckoe BocnuTaHUeE:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TMO3HWIIMHA OOYYaIOMIErocss KaKk aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIeCTBa, MPEICTaBICHHE O MAaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHbIX CTPYKTYP, ABJICHUH, IPOLEAYP IPa’KJIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U APYrO€), YMEHUE
B3aMMOJICHICTBOBATH C COIIMAIIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C MX (DYHKIMSIMU U HAa3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTh POCCHIMCKON TPaXKAAHCKOM MICHTUYHOCTH, YBAXEHHS K TMPOUUIOMY H
HACTOSIIIIEMY POCCHUICKOM MaTE€MaTUKH, LEHHOCTHOE OTHOUIEHHE K JOCTHMIKEHHSIM POCCHMCKHUX
MAaTEMAaTUKOB M POCCUMCKON MaTEMAaTHYECKOW IIKOJIbI, MCIOJIb30BAHUE ITHUX JOCTHKEHUH B JPYrUX
HayKax, TEXHOJIOTHUAX, chepax YIKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH poccHiickoro Haponaa, c(OPMHUPOBAHHOCTh HPABCTBEHHOIO
CO3HAHHUS, dTUYECKOTO TOBEACHUS, CBS3aHHOTO C TMPAKTUYECKUM IMPUMEHEHHEM JOCTH)KCHUN HayKu U
JESTEHHOCTHIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIaJla B MOCTPOCHHUE YCTOMUUBOTO OYAYIIIEro;

4) 3cTeTHYecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHWE K MHPY, BKIIOYAs OSCTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCy JACHHH, BOCIPUUMUYNBOCTh K MAaTEMaTHYECKUM aCTEKTaM Pa3IMYHbIX
BHJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHuE:

chOpMUPOBAHHOCTh YMEHHUS TPUMEHATh MaTeMAaTHYECKHUE 3HAHMS B HMHTEpPEcax 3/I0POBOTO H
Oe3omacHOTO OO0pa3a JXKHM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0POBOE IHTAHWE,
cOalaHCUPOBAHHBIA PEXUM 3aHATHW WM OTIbIXa, peryispHas (u3nyeckas aKTUBHOCTH), (U3UYECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOMN JESATENBHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTh K TpPYyAY, OCO3HAaHUE IEHHOCTU TPYHOJIOOUs, HHTEpeC K pa3IUyHbIM chepam
npodeccuoHAbHOM JIeSTEIbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKONW U €€ MPUJIOKEHUSIMHU, YMEHHE COBEpUIATh
OCO3HAHHBIN BBIOODP OymyIieit mpodeccuu U pealin30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI, TOTOBHOCTH
U CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHHIO M CaMOOOPa30BAHUIO HAa MPOTSDKEHUU BCed KU3HHU,
FOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU IPAKTUYECKUX 3a]]a4 MATEMaTUYECKO HAPaBICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTH SKOJIOTMYECKON KYJIbTYphl, IOHUMAHUE BIUSHUS COLHAIBHO-IKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COLMAIbHOM Cpeibl, OCO3HAHHME TIJI00ATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOoOJeM, OpUeHTAlMsl Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWM JUis pelleHus 3aaad B
o0yacTu OKpy»Karouleil cpefpl, MJIaHUPOBAaHUE MOCTYIKOB W OIICHKU HX BO3MOXHBIX MOCIEACTBHMA IS
OKpYXaroIlEel Cpebl;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
1 0OIIIECTBEHHON PAKTUKH, TIOHUMaHHEe MaTeMaTHUYECKON HayKH KaK c(epbl YeTOBEYECKOU AeSITEeNbHOCTH,
3TanoB €€ pa3BUTUA M 3HAYUMOCTH I PA3BUTUS LMBUJIM3ALMM, OBJAJCHUE S3BIKOM MAaTEMaTUKH U
MaTeMaTHYeCKOM KyJIbTypOM KaK CPEICTBOM MO3HaHUS MHpPA, TOTOBHOCTb OCYIIECTBIIATH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO A€ITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3zoBble Joruyeckue aeMcTBUA:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTEMaTHYECKUX OOBEKTOB, TMOHSITHUH,
OTHOIICHUI MEXAy MOHATUSIMHU, (POPMYIHUPOBATh ONpPEACICHHs TOHATHH, YCTaHABINBAThH CYIIECTBEHHBIN
MpHU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JIJIs1 000OIIEHHS U CPAaBHEHHSI, KPUTEPUU TIPOBOAUMOTO aHAIIN3a;

BOCIIPUHUMATh,  (OPMYIUPOBATh U  MPEoOpa3OBBIBATH  CYXACHUS:  yTBEPAUTENbHBIE U
OTpHUIaTeNbHbIE, JMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,



BBISBJIATh MaTeMaTUYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3UM M MPOTHBOpEUMs B (pakTax, MaHHBIX,
HAOJMIONEHUSAX W YTBEPXKIACHMAX, TMpemiaraTb KPUTEPUW IS BBISABICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNL;

JeNaTh  BBIBOABI C  HCIOJIb30BAHWEM 3aKOHOB JIOTMKM, JE€AYKTUBHBIX M  HMHAYKTHUBHBIX
YMO3aK/IFOUYEHNUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITEIbHO JI0Ka3aTeIbCTBA MATEMaTUYECKMX YTBEp)KAEHUM (MpsMble U OT
MPOTHBHOTO), BBICTpaMBaTh apPryMEHTALMIO, MPHUBOAMTH IMPHUMEPHl UM KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY)KJICHUS W BBIBOJIBI;

BBIOMpaTh cnoco0 pemeHus ydeOHOH 3agauu (CpaBHMBATh HECKOJIBKO BapUAHTOB pPELICHHS,
BBIOMpATh HAHOOJIEE MOIXOAAIINHI ¢ YIETOM CaMOCTOSITETIHHO BBIJCTICHHBIX KPUTEPHEB).

Ba3oBble nccienoBare/ibCKkue 1elCTBUA:

MCIIOJIB30BATh BOIPOCH! KaK MCCIIEI0OBATEIbCKII HHCTPYMEHT MO3HAHUs, (POPMYIUPOBATH BOIIPOCHI,
(buKCHpyOIIe MPOTUBOpPEYHE, MPOOJIeMy, YCTaHABIMBATh MCKOMOE W JIaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;

MIPOBOJUTH CAMOCTOSATENIbHO CIUIAHWPOBAHHBIN SKCIEPUMEHT, HCCIIEOBAaHUE [0 YCTAHOBJIECHUIO
OCOOEHHOCTEl MaTeMaTHMYeCKOr0 OOBEKTa, SIBIECHUS, IPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BbeKTaMU, SIBJICHUSAMHU, ITPOLIECCAMH;

CaMoOCTOSITENIbHO  (hopMynupoBaTh OOOOIIEHUS W BBIBOABI 10 pe3yiabTaTaM IPOBEIEHHOTO
HaOJIOJICHUs, UCCIIEJJOBaHMs, OLEHUBAaTh JOCTOBEPHOCTH IIOJYUYEHHBIX pE3yJIbTaTOB, BBIBOJOB U
00001IeHHI];

MIPOTrHO3UPOBATh BO3MOKHOE pa3BUTHE MpOIEcCca, a TaKXKe BBIIBUTATh MPENAINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Patora ¢ undopmanmeii:

BBISIBJIAATH 1e(pUUNTHI HH(GOPMAIIUH, TaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha BOIPOC U VIS PEIIECHUS
3a/1auu;

BBIOMPATh MHPOPMALIUMIO U3 UCTOUYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BUJIOB U (JOPM NPENICTABICHMUS;

CTPYKTYpUpOBaTh MH(MOpPMAIMIO, NPEACTaBIATh €€ B pPa3IM4YHbIX (OpMax, WIIOCTPUPOBATH
rpapuvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMALIMH IO CAMOCTOSTENBLHO C(OPMYINPOBAHHBIM KPUTEPUSIM.

KoMMyHMKaTUBHbIE YHUBeEpPCaJIbHbIE y4eOHble 1eHCTBUSA

Oo0uenne:

BOCIIPUHUMATh U (DOPMYIHUPOBATh CY)KJIEHUS B COOTBETCTBHM C YCIOBHUSIMU U LEISIMH OOIIEHUS,
SICHO, TOYHO, T'PaMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCHBMEHHBIX TEKCTax, IaBaTh
MOSICHEHHUSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN Pe3yibTar;

B X0Jie OOCYX/IE€HHUS 3aJaBaTh BOIPOCHI MO CYILIECTBY 00CYKIaeMOi TeMbl, TPOOJIeMbl, perraeMon
3a/lauM, BBICKA3bIBaTh MWJICH, HAIICJICHHbIE Ha TOUCK pEIIEHUs, COMOCTaBISATh CBOU CYXKIEHHUS C
CYXJCHUSAMH JAPYTUX YYACTHUKOB TUAIIOTa, OOHAPYKUBATh Pa3IUYMe U CXOACTBO MO3HIIUNA, B KOPPEKTHOM
dbopme hopmynupoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

MPEJICTaBIATh  PE3ylbTaThl  pELIEHUS  3a/Jadyd, OKCIepUMEHTa, HCCIEJAOBAaHUsA, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUICHHS C Y4YETOM 3a/ady MPE3eHTAllM U OCOOEHHOCTEM
ayJTUTOPHUH.

PeryisiTuBHbIE YHUBepPCaJIbHbIEe YUeOHbIe AeiicTBUs

Camoopranmn3anus:

COCTaBIIAATh IJIaH, AITOPUTM DPELICHUS 3a/1auM, BBIOMPATh CIOCOO pEIIeHUs ¢ YYETOM HMEIOIIHUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATh BApHAHTHI PEIICHUU C
y4€TOM HOBOU HH(OPMAITHIH.

CaMOKOHTPOJIb, IMOLMOHAILHBII HHTEJLIEKT:

BIIQJIETh HABBIKAMH TI03HABATEIbHOUW pe(QIEKCHH KaK OCO3HAHUS COBEpIIAEMBIX JCHCTBUU U
MBICIIUTENBHBIX TPOIECCOB, WX PE3ylIbTaTOB, BIAAECTh CHOCOOaMU CaMOMPOBEPKH, CAMOKOHTPOJIS
mpolecca M pe3ysibTaTa perieHusl MaTeMaTHIecKon 3a/1auH;



MPEIBUICTh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PEIICHUU 3a71a4k, BHOCUTh KOPPEKTHUBHI B
JIeATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIILCTB, JAHHBIX, HAHJACHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTCH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa IICJU U YCIOBHUSIM, OOBSICHATH MPHYUHBI JOCTHIKCHUS WM
HEIOCTIKEHHS PE3YJIbTATOB JIESTEILHOCTH, HAXOUTh OIIUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eATEILHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIAMBHIYaIbHON PabOTHI MPH PEIICHUU
y4eOHBIX 3aja4, MPUHUMATH IIC]Ib COBMECTHOM JESATECIbHOCTH, IUIAHUPOBATh OPraHU3alli0 COBMECTHOM
paboThI, pacmpenensTb BHIbI padOT, JAOrOBapUBATLCS, OOCYKIAaTh MPOIECC M Pe3yiabTaT pPabOThI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH

y4acTBOBATh B I'PYIMIOBBIX (popMax paboThl (00CYKICHUS, 0OMEH MHEHHUH, «MO3rOBBIC IITYPMBI» H
MHbBIC), BBITIOJIHITH CBOIO YacTh paOOThI U KOOPAUHUPOBATH CBOU JACHUCTBUS C APYTMMHU WiICHAMH KOMAHIbI,
OIICHUBATh KA4eCTBO CBOCTO BKJIAJa B OOIIUI MPOIYKT IO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM yIaCTHUKAMHU
B3aMMOJICHCTBHSI.

MNPEJIMETHBIE PE3YJBbTATHBI

K xoniy 10 kiaacca oOydaromuiicss HAQyquTCs:

L CBO6OZ[HO OoneprupoBaTb OCHOBHBIMU TIIOHATHUAMHU CTCPCOMCTPHU IIPU PCIICHHUMU 3ada4 U
IMPOBCACHUH MATCMATUICCKHUX paccymneHHI‘/'I;

® [PUMCHATH AKCHUOMBI CTCPCOMETPHH U CIICACTBUA U3 HUX MTPHU PCIICHUN T'COMETPUUCCKUX 3a1aY;

e KIaccU(UIUPOBATh B3aUMHOE pACIOJOXKEHUE TMPSAMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJIHO ONEPHPOBATh MOHATHUSMH, CBSI3AHHBIMU C YIJIAMH B MIPOCTPAHCTBE: MEKIY NMPSMBIMH B
IIPOCTPAHCTBE, MEKTy IPSMOU U IJIOCKOCTBIO;

° CBO6OHHO ONEpHUPOBATH NOHATUAMU, CBA3AHHBIMHA C MHOT'OI'paHHUKAaMU

e CBOOOJHO  paclo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB  (MpU3Ma, MHPAMHJA,
MPSIMOYTOJIBHBIN MapajuieNienuIe, Ky0);

® KJaccu(UIMPOBATh MHOTOTPaHHHUKH, BEIOUpPAasi OCHOBAHUS IS KITACCH(PHUKAIINY;

e CcBOOOJIHO OTIEPUPOBATH TOHSATHSIMH, CBI3aHHBIMH C CCUCHHEM MHOTOTPaHHHKOB TUIOCKOCTBIO;

® BHINOJHATH MapajulebHOE, IICHTPAJbHOE M OPTOTOHAIBHOE TMPOCKTUpPOBaHWE (QUTYp Ha
TUTOCKOCTD, BBITIONHSATH N300paykeHHs (PUTYp Ha IIIOCKOCTH;

® CTPOWTH CEUCHHS] MHOTOTPAHHHKOB Pa3JIMYHBIMH METOJaMH, BBITIOJHSTH (BBIHOCHBIC) IJIOCKUE
YEePTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHH3Y;

® BBHIUMCIIATH IJIONIAU MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUPaMKIA), TE€OMETPHUYECKHIX
TeJ ¢ IPUMEHEHUEM (hopMyT;

e CBOOOJHO ONEPUPOBATh TOHATHSIMHU: CAMMETPHUS B IMPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh
CUMMETPHH, IICHTP, OCh U IJIOCKOCTh CHMMETPHUU (PHUTYPHI;

e CBOOOJHO ONEPUPOBATh MOHATHUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM W KOOpJAWHATaM B
MIPOCTPAHCTBE;

®  BBINOJIHATH JICUCTBYSI HAJl BEKTOPAMH,

e pemarh 3aJa4d  Ha  JIOKA3aTEILCTBO  MAaTEMAaTHYECKMX OTHOIICHWUH ¥ HaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHH, IPUMEHSISI U3BECTHBIC METOIbI IPH PEHICHUU MAaTEMAaTUYECKUX 3a/1a4
MOBBIIICHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;

® MPUMEHATH MPOCTEHIINEe MPOrPaMMHBIE CPEICTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
MIPH PEIICHUH CTEPEOMETPUIECKIX 3314,

e 3BJECKaTh, MPEOOPa3OBBIBATH M HMHTEPIPETUPOBATE HHGOPMAIMI0 O MPOCTPAHCTBEHHBIX
reoOMeTpPHUECKUX QUrypax, MpeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

® T[PUMEHATH IMOJIyYEHHBIE 3HAaHWA Ha TNPAKTUKE: CpPaBHUBATh W AaHAIU3UPOBATH peajbHbIC
CUTYyallud, TPUMEHATh W3YYCHHBIE TOHATHS B TPOIECCE IMOUCKA PEHICHHS] MaTeMaTUYeCKH
chOopMyITUPOBAaHHONH MTPOOIEMBI, MOJEIUPOBATh peallbHbIE CHUTYallUd Ha SI3bIKE T€OMETPHH,
HCCIIeIOBATh MOCTPOCHHBIE MOJETH C HUCIOJH30BAHHEM T'€OMETPUUECKUX TMOHITHH U TEOpeM,
amnmapara aiareOpbl, pemaTh MPaKTHYeCKUe 3aauu, CBsI3aHHbIe ¢ HAXOXKJIEHUEM T€OMETPUUECKUX
BETTUYHH;



UMETh INPEICTaBICHHUA OO0 OCHOBHBIX 3Tamax pa3BUTHUS T'€OMETPUM KaK COCTAaBHOM 4YacTw
(byHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOyyaromuiicss HAyYUTCA:

CBOOOJTHO OMEPUPOBATH NOHATUSMH, CBSI3aHHBIMH C I[MJIMHAPHYECKOW, KOHUYECKOH U
cepruuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYCHHUS

OTIEPHPOBATH MOHATUSAMH, CBSI3aHHBIMHU C TEJIaMU BpAIllEHU: IMJIMHIPOM, KOHYCOM, chepoil u
1apoM;

pacro3HaBaTh Tela BpameHus (IIUHAP, KOHYyC, chepa W map) U OOBSICHATH CIOCOOBI
MIOJTyYCHUS TeJl BPAILICHHUS;

KJIACCHU(HUITMPOBATH B3AUMHOE PACIOJIOKEHUE CPEephl U TIIOCKOCTH;

BBIUMCIIATH BEIUYMHBI 3JEMEHTOB MHOTOTPAaHHMKOB M TEJ BpAIICHUs, OOBEMBI W IUIOIIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAILICHUS, TEOMETPUYECKHX TeJl C NpPUMEHEHHEM
(opmyu;

CBOOOJTHO OIEPHUPOBATH TIOHSATHSAMH, CBSI3aHHBIMH C KOMOHMHALMSIMHU TN BpameHus |
MHOTOT'PaHHUKOB: MHOTOTPaHHHK, BIUCAHHBIA B c(epy M OMUCAHHBIA OKOIO cdeprl, chepa,
BITMCaHHAsI B MHOTOTPAaHHUK WJIH TEJIO BPAICHHS,;

BBIUMCIIATH COOTHOIICHHS MEXTy TUTOIIASIMH TTOBEPXHOCTEH 1 00BEMaMHU TIOJJOOHBIX TEIT;
n300paxaTh u3ydaemble (UTYpPbI, BBINOJHSITH (BBIHOCHBIE) IUIOCKHME YEPTEKU U3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (HUTYP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHUS TEI BPAIICHUS;
W3BIIEKaTh, HWHTEPIPETHPOBATH H TPeoOpa3oBBIBaTh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekKaxX U pUCYHKAX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHSTE OTIEPALMH HaJl BEKTOPAMU;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT;

pemaTh reOMETPUUYECKHE 3aJadd Ha BBIYUCIEHHE YIJIOB MEXIY HPSAMBIMH U IUIOCKOCTSIMH,
BBIUMCJIEHUE PACCTOSHUI OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/1a P pelLlICHNH;

CBOOOJIHO ONEPHPOBATH NOHATHIMH, CBSI3aHHBIMU C IBUKEHHEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JIBIDKCHU,

BBITNOJIHATh M300paK€HUsI MHOTOTPAHHUKOB M TEJ BPAIIEHUS IPU NapajjieIbHOM IEPEHOCE,
LEHTPAJIbHOM CHUMMETPUH, 3€pKalbHOM CHUMMETpPHUH, IIpH IOBOPOTE BOKpPYr MpPSIMOH,
npeoOpa3oBaHus MOI00MS;

CTPOUTh CEUYEHHMs] MHOIOIPAaHHUKOB W TEJ BpAILEHUS: CEYEHMs IMIMHApa (HapajyielIbHO U
NEPIEHANKYIIIPHO OCH), CEYEHUs KOHyca (IapaielibHble OCHOBAaHMIO M IPOXOJAIIME dYepe3
BEpILUUHY), CEYEHUS 11apa;

UCIOJb30BaTh  METOAbl IIOCTPOCHUS  CEUEHHWH: METOJ CIIeA0B, METOJ  BHYTPEHHEIO
IIPOEKTUPOBAHUS, METO/I TIEPEHOCA CEKYILEH MIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUYECKUE YTBEPKACHUS;

IIPUMEHATh T€OMETPUUYECKHE (PAKThI JJIs1 PELICHUs] CTEPEOMETPUUYECKUX 3aay, IPEeANoJIaratonmx
HECKOJIBKO LI1aroB pelleHus, eClid YCIOBUs IPUMEHEHMs 3a/1aHbl B SIBHOM U HEsIBHOM (popme;
pemaTh  3aJayd  Ha  JIOKAa3aTeJbCTBO MAaTEMaTHMYECKUMX OTHOIIEHHH W HaXOXKJCHHE
reOMETPUYECKUX BEIUYHH;

MPUMEHATH IPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH
CTEPEOMETPUYECKUX 3a]1ay;

NPUMEHATh TOJYYEHHblE 3HAHMS Ha NpPAaKTUKE: CpaBHUBAaTh, AHAIM3MPOBATH M OLIEHUBATH
peanbHble CUTYalluu, IPUMEHSTh M3yUEHHbIE MOHATHUS, TEOPEMBI, CBOMCTBA B Ipollecce MOMCKa
peleHust MaTeMaTH4ecku chopMyarMpoBaHHON MpPoOIEeMbl, MOJETUPOBATh PealbHbIE CUTYallUU
Ha s3bIKE€ T€OMETPHUH, UCCIIE0BATh MOCTPOCHHBIE MOJIENU C UCIHOJIb30BAaHUEM I'€OMETPHUUECKUX
NOHATUH W TeopeM, ammapara anreOpbl, pemarh MpaKTHYECKHe 3a7ayH, CBS3aHHBIE C
HaXO0KJICHHEM T'€OMETPUUYECKUX BEIINUMH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHA TEOMETPUM KaK COCTaBHON dYacTu
¢dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos DJIeKTPOHHBbIE
Ne i/ HaumenoBanue pa3iejioB U TEM NMPOrpamMmbl Beero K()HTp()j[],HI,Ie HpaKaneCKHe 06[5:;:)‘11;222;:32516
padoThI padoThI pecypel

1 BBezneHue B CTEpEOMETPUIO 23 1

2 B3anMHOe pacroyiokeHue NpsMbIX B IPOCTPAHCTBE 6 1

3 [TapasuienbHOCT MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE 8

4 ITepneHIUKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEN B 25

MIPOCTPAHCTBE

5 YTIBI ¥ pacCTOSTHUS 16 1

6 MHororpaHHUKA 7 1

7 BekTopsl B IpOCTpaHCTBE 12

8 [ToBTOpEHMe, 0000IIEHNE M CUCTEMATH3AITNS 3HAHUN 5 2

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
KosnyecTBO 4acos DJIeKTPOHHbIE
Ne n/mn HaumeHoBaHHe pa3fesioB H TeM IPOrpaMMbl Beero KonTtpoabusie IIpakTHyeckue oﬁ;f:;:)q;gg:;:,elzue
padoThI padoThI pecypeb

1 AHanuTHYecKast TeOMeTpHs 15 1

2 [ToBTOpeHue, 0600IMEeHNe 1 CHCTEeMaTH3aNs 3HAHUI 15 1

3 O0BEM MHOTOrpaHHUKA 17 1

4 Tena BpaeHus 24 1

5 [Inomany nNoBepXHOCTH B 00BEMBI KPYTIIBIX TEI 9 1

6 JBrxeHus 5 1

7 [ToBTOpeHue, 0600IIeHNE U CUCTEMATH3ANAS 3HAHUH 17 2

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne n/m

Tema ypoka

KoanuecTBo yacoB

DJIeKTPOHHBbIE

Bcero

KonTpoabubie
padoThbI

IIpakTHuyeckue
padoThI

uudpoBbIie
oOpa3oBaTejibHbIE

pecypchbl

BBenenue B crepeomMeTpuio — 234.

OcHoBHBIE TPaBHIIa U300paKEHUS HA PUCYHKE TIOCKOCTH,
MapauIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

1

[MousTHS cTEpeoMeTprH: TOUKA, IPSIMasi, IIOCKOCTD,
npoctpancTBO. OCHOBHBIE TIPaBUIIa H300paKEeHHS Ha PHCYHKE
TJIOCKOCTH, TTAPAILIENBHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTpe3Ka

[onsaTua: nepecekaronyecs MIOCKOCTH, MepeceKarolecs mpsamas
Y TUIOCKOCTB; TIOTYIPOCTPAHCTBO

[onsaTna: mepecekaronrecs MIOCKOCTH, TTepeceKarolecs mpsamas
Y TUIOCKOCTB; TIOTYIPOCTPAHCTBO

MHororpaHHUKA, ©300paKeHIe MPOCTEUIIIX MTPOCTPAHCTBEHHBIX
(dburyp, HeCYIIECTBYIOIMMX 00HEKTOB

MHororpaHHUKH, H300paKeHUe MPOCTEHINIX MPOCTPAHCTBEHHBIX
(dburyp, HeCYIIECTBYIOMMX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBHS U3 HUX

AXKCHOMBI CTEpEOMETPHUH U TIEPBbIE CIECTBHS U3 HAX

AKCHOMBI CTEpEOMETPHH | TIEPBBIC CIeNCTBHS 13 HUX. CIIocoOb!
3aIaHus MPSAMBIX U IIOCKOCTEHN B pocTpaHcTBe. OO003HAUSHHS
NPSAMBIX U TIJIOCKOCTEHN

10.

Nzobpakenne ceueHnii mupamMuIbl, KyOa M MPU3MBL, KOTOpPEIE
MPOXOST Yepe3 ux peopa. M3obpaxeHnne nepecedeHms
MOJIYYEHHBIX IIOCKOCTEN. PackpallinBaHue MOCTPOEHHBIX CEUECHUI
pa3HBIMH LIBETaMHU

11.

N300pakeHne cedeHui mupamMuIbl, Kyoa 1 IpU3Mbl, KOTOPbIE
MPOXOST Yepe3 ux pedpa. M3obpaxeHnne nepecedeHms
MOTyYEeHHBIX TUIOCKOCTEH. PackpamiBaHye IOCTPOSHHBIX CeUeHNI
pa3HBIMHU [IBETAaMH

12.

W3o0paxenne cedeHni mupaMuibl, Ky0a u IPU3MBbL, KOTOpPBIE
MpoxoaaT yepe3 ux péopa. MzobpaxeHnue nepecedeHus
MOJTyYEHHBIX MIIOCKOCTEN. PackpammBaHe MOCTPOEHHBIX CEUEHNI
pa3HBIMH LIBETAMHU




13.

Uzobpaxenne ceueHni MUpaMuIbl, Ky0a U IPU3MBbIL, KOTOpPBIE
MpoXoIsT yepe3 ux pédpa. Mzo0paxeHue nepecedeHus
MOJTYYEeHHBIX MIOCKOCTEH. PackpammBanre mocTpoOeHHBIX CEYeHHH
pa3HBIMH [IBETAMHU

14.

MeTton cieoB sl TOCTPOCHUST CEUCHUI

15.

Meropa cienoB ans nocTpoenus ceueHuil. CBoiicTBa nepeceueHuit
NPSIMBIX U IJIOCKOCTEN

16.

Meropa cienoB A HocTpoeHus ceueHuil. CBolicTBa nepeceyeHmit
HPSIMBIX U IJIOCKOCTEN

17.

[ocTpoenue cedenuii B mupamue, Kyoe mo TpéM TouKaM Ha
pEbpax. Co3naHue BEIHOCHBIX YepTeXKel U 3aIHCh IIaroB
IIOCTPOEHUS

18.

[ocTpoenue cedenuii B mupamue, Kyoe mo TpéM TouKaM Ha
pEbpax. Co3naHue BEIHOCHBIX YepTeXel U 3aIHCh IaroB
[IOCTPOEHUS

19.

[TocTpoenne cedennii B mupamuze, Kyoe mo TpéM TOYKaM Ha
pEbpax. Co3naHue BEIHOCHBIX YepTeXel U 3aITHCh IaroB
TOCTPOEHUS

20.

[TocTpoenue ceueHnid B mupaMue, Kyoe 1mo TpéM TOUKaM Ha
pé6pax. Co3nanue BEIHOCHBIX YEPTEKEH U 3aITUCh I11aroB
MIOCTPOEHUS

21.

IToTOpenue muanumerpuu: Teopema o MPONOPIHOHAIBHBIX
orpeskax. [logoOue TpeyroaTpHIKOB

22.

IToTOopenue nnanumerpun: Teopema Menenasi. Pacuersl B
CEUEHMIX Ha BRIHOCHBIX UepTexax. McTopus pa3BuTHS
IJTAHUMETPHUH U CTEPEOMETPUH

23.

KontpoabHas padora "AxkcuomMsbl crepeomerpuu. Ceuenus'

B3anMHoe pacnoJiojKeHue NPSMbIX B IPOCTPAHCTBE — 6.

1

1

24.

B3anMHoe pacnionoxeHue npsMbIX B IPOCTPAHCTBE.
CkpeumBaronecs npsmbie. [Ipr3Haku cKpemuBaomuXxcs NpsMbIX.
[TapannenspHble IpSIMBIE B IPOCTPAHCTBE

25.

Teopema o cyliecTBOBaHUU U €IMHCTBEHHOCTH NPAMON
napajiebHOM JAHHOW MPSMOM, MPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAalllel Ha JTaHHOU npsaMoil. Jlemma o
MEepECceUCHNH NapaUIEIbHBIX MPSIMBIX IJIOCKOCTBIO

26.

[TapannensHOCTH Tpex NpsAMBIX. Teopema o TpEX mapasuiebHbIX
npsiMbix. TeopeMa 0 CKpeInBaomuUXcs MPsIMBbIX




HapamenLHoe IMPOCKTHPOBAHUC. OCHOBHBIE CBOICTBA

27. napajuieNbHOTO MpoeKTHpoBaHus. M3o0paxenue pasHbIx GUryp B 1
napajieIbHON TPOEKIINH

73, LentpanbHas npoekus. YToi ¢ COHAIIpaBIeHHBIMU CTOPOHAMU. 1
Yron MeXy IpsIMbIMU

9. 3ajayy Ha JOKA3aTelNbCTBO U HCCIIE0BAHNE, CBSI3aHHBIE C 1
pacon0KEHUEM IPSMBIX B IIPOCTPAHCTBE

IMapasiebHOCTh NPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE — 8 4.

IToHsTHSA: NApAIIENBHOCTD IPSIMON U IIJIOCKOCTH B IPOCTPAHCTBE.

30. [IpusHak mapamieTbHOCTH NPSMOM U TIockocTH. CBOMCTBA 1
MapauIeIbHOCTH MPSAMON U TUNIOCKOCTH
I'eomerpudeckue 3a7jaun Ha BBIYMCIIEHHUE U 10Ka3aTENbCTBO,

31. CBSI3aHHBIE C TIAPaJUIEbHOCTBIO MPSIMBIX U TJIIOCKOCTEHN B 1
MIPOCTPAHCTBE

3 [TocTpoenne cedeHns, MPOXOAAIETO Yepe3 JaHHYIO MPSIMYIO Ha 1

) YEPTEXKE U NapajlIeIbHOrO JPYrou npamoin. Pacy€r oTHoeHui

33, [NapamnenpHas MpoekIys, TPUMEHEHNE IS IIOCTPOCHUS CeIEeHU I 1
KyOa u napauenenunena. CoiicTBa napajulenenunena U Ipu3Msl

34, HapanﬂenLvHHe iockocTy. Ilpu3Haku napasmuienbHOCTH JBYX 1
IJIOCKOCTEHN
Teopema 0 napajuIeIbHOCTH U €JUHCTBEHHOCTH IJIOCKOCTH,

35. NPOXOAIIEH Yepe3 TOUKY, HEe TPUHAJJISKAIIYIO TaHHOW TUIOCKOCTU 1
U CIEICTBHsS U3 Hed
CpoiicTBa napaieNbHbIX INIOCKOCTE: O MapalIeNbHOCTH MPSIMBIX

36. IepeceyeHus Py EePECEeUEHNH ABYX NapaUIeNbHbIX ITIOCKOCTEH 1
TpeTben
CBoiicTBa MapauiedbHBIX TIOCKOCTEN: 00 OTpe3Kax MapaiebHBIX

37. MPSIMBIX, 3aKITOYEHHBIX MEXKIY MapajlIeIbHBIMU IJIOCKOCTSIMU; O 1
MepeceYeHNH NPSMOH C ABYMsI MapajlIeIbHBIMH IUIOCKOCTMHU

IlepneHIUKYJISIPHOCTH NPSAMBIX U IJIOCKOCTEH B MPOCTPaHCTBE — 254.

38. [loBTOpenue: Teopema [Indaropa Ha TIOCKOCTH 1

39. [loBTOpEHNE: TPUTOHOMETPHS MPSIMOYTOIBHOTO TPEYTOJIbHUKA 1

40. CpoiicTBa Ky0a U NPsIMOYT OJILHOT'O TapaJulelenunena 1

A1, Beruucnenve 1MH OTPE3KOB B KyO€ U MPSIMOYT'OJIbHOM 1
napasuiesienumnene

4. [leprienAMKYIAPHOCTD MPSIMOM U MIIOCKOCTH. [Ipu3Hak 1

NEPICHAUKYJIAPHOCTH HpHMOﬁ " IIJIOCKOCTHU




43 [lepnienauKynsipHOCTD MpsIMOM U MIIOcKOCTH. [Ipu3HaK 1

) MEPIEHANKYIISIPHOCTH MPSIMOM M IIJIOCKOCTH
Teopema 0 CyIIeCTBOBAaHUU U €IUHCTBEHHOCTH MPSMOH,
44. MIPOXOASIIEH Yepe3 TOUKY IPOCTPAHCTBA U MEPIEHANKYISIPHON K 1
IIJIOCKOCTH

45. [I1ockocTy 1 nepneHIuKyIIpHbIE UM NPSMbIe B MHOTOI'paHHUKaX 1

46 [Tepnennukyinsip u HakiioHHadA. [locTpoeHue nepneHaAnKyIspa u3 1
) TOYKH HA IPSAMYIO

47 ITepnennukyinsap u HakinoHHas. [locTpoenue neprnesauKyIspa us 1
) TOYKH HA IPSIMYIO

48. Teopema o Tpéx mepreHauKysipax (mpsmasi 1 oOpaTHas) 1

49. Teopema o Tpéx mepneHIuKyIsipax (mpsiMasi 1 oopaTHast) 1

50. YTon MKy CKpEIUBAIOITIMUCS MTPSIMBIMA 1

51 [onck neprneHauKyISPHBIX MPSMBIX C TTOMOIIBIO 1
) MIEPIIeHANKYIISIPHBIX TIIIOCKOCTEH

52. OpToroHanbHOE MPOSKTUPOBAHIE 1

53 [TocTpoenme cedennii Kyoa, MPU3MBI, TIPABIIBHON TTUPAMHUJIEI C 1
) [IOMOILBIO OPTOrOHAJIBHOM MPOEKIUHU

54 [TocTpoenme cedennii Kyoa, MPU3MBI, TIPABIIBHON TTUPAMHUJIEI C 1
) [IOMOILBIO OPTOrOHAJIBHOM MPOEKIUHU

55 CumMMeTpus B TPOCTPAHCTBE OTHOCUTENBHO TUIOCKOCTH. [ImockocTn 1
) CHUMMETPUM B MHOTOIpaHHHKAX

56 [Ipu3Hak neprnesauKyIIpHOCTH NPSAMOM U INIOCKOCTH KaK 1
) CJIEACTBUE CUMMETPUH

57 IIpaBunbHBIE MHOTOIPaHHUKH. Pacy€r paccTosHU OT TOUKHU 10 1
) IJIOCKOCTH

53 [IpaBunbHBIE MHOTOIpaHHUKU. Pacuér paccTOsSHUN OT TOUKH 10 1
) IJIOCKOCTH

59 Crioco0b! OITyCTUTH NEPIEHIUKYISAPBI: CHMMETPHS, CIIBUT TOYKH IO 1
) MapauieTbHON IPIMOM

60. CrBur 1o HenapayulenbHON NPSIMON, N3BMEHEHHE PACCTOSHUN 1

61 KonTponsnas pabdora "B3anMHoe pacnonoxenne NpsMbIX 1 1
) IJIOCKOCTEN B MPOCTpaHCTBE"

Yrasl u paccrossHus — 164.

62 [ToBTOpEHNME: yroa Mexay IpsSMBIMHU Ha TUIOCKOCTH, 1

’ TPUTOHOMETPUS B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA




KOCHHYCOB

HOBTOpeHI/IGI Yroji Mexay CKpCIIUBAONIUMUCA MMPSIMBIMHA B

63. 1
MIPOCTPAHCTBE

64 ['eomerpuueckne METOABI BEIYMCIEHUS YIIIa MEXIY IPSIMBIMH B 1
MHOTOTpaHHHUKAX

65. JByrpanHblii yroa. CBOWCTBO JTUHEHHBIX YIJIOB ABYTPAHHOIO yIiia 1

66. [TepniennukynsipHbIE HHOCKOCTI/I‘: CBoiicTBa B3aUMHO 1
MepIEeHINKYIISIPHBIX MIIIOCKOCTEN
[Ipu3Hak neprneHauKyJIIpHOCTH INIOCKOCTEN; TEOPEMA O IIPSIMOM

67. IIEpECEUEHNUs JIBYX IINIOCKOCTEN NEPIIEHIUKYJIISIPHBIX TPEThEN 1
MIJIOCKOCTH

63. [IpsimoyronbHBI Mapasuienenunen; Kyo; n3MepeHusi, CBOiCTBa 1
MPSIMOYTOJIFHOT'O TTApaJuIeNenuIena

69. Teopema o ZIMAroHaIH NPSMOYTOBHOTO MapajuleNenumesa 1 1
CIIEZICTBHE M3 HeE

70, Crepeomerpryueckre U IPUKIIaAHbIE 3a/1a4H, CBA3aHHBIE CO 1
B3aMMHBIM PACIIOIOKEHHUEM IPAMBIX U IJIOCKOCTH

71 IToBTOpEHNME: CKpEIUBAOIIMECS IPSIMBIE, TapalIeIbHbIE 1
IJIOCKOCTH B CTaHIAPTHBIX MHOTOTPaHHUKAX
ITapa nmapaymienbHbIX IIOCKOCTEN Ha CKPEIUBAIOIINXCS MPSIMBIX,

72. PacCTOSTHHE MEXy CKPEIIMBAOIIMMUCS IPSIMBIMH B IIPOCTBIX 1
CUTyalUsIX

7. PaccrostHue oT TOUKH /10 TIJIOCKOCTH, PACCTOSTHHE OT MPSIMOM 10 1
MIJIOCKOCTH

74, Berancnenne paccTosHun MEK Ly CKPEILUBAIOIMHCS IPSAMBIMU © 1
TOMOIIBIO MEPIEHINKYIIIPHON INIOCKOCTH
TpéxrpaHHbIN yroy, HEpaBEHCTBA AJIS TPEXTPAHHBIX YIJIOB.

75. Teopema I[Iucaropa, TeopeMbl KOCHHYCOB H CHHYCOB IS 1
TPEXTPAHHOIO yria

76. OneMeHThI chepruIecKol TeOMETPUH: T€OAe3NYECKUE TMHUN Ha 1
3emie

77. KonTposbnas padora "Yriibl 1 paccTosiHus" 1

MHororpanHuku — 7 4.

78. CucreMatu3zanus 3HaHUM "MHOTOIPaHHUK U €0 3JIEMEHTHI" 1

79. [Mupamupa. Bunel nupamuy. [paBuiibHas nupamuia 1

80. [Tpusma. IIpsimast u HaknoHHas npusMsl. [IpaBuiibHas npusMa 1




81. [Ipsamotii napansenenunesn, NpsIMOYTOJIbHBIN Mapauienenunes, Kyo 1
82. Brimykneie MHOrorpanauku. Teopema Oitnepa 1
33 Brimykineie MHOrorpanauku. Teopema Jitnepa. [IpaBunbHbie 1 1
MOJTYNPAaBUIIbHBIC MHOTOTPAaHHHKH
84. Kontponbshas pabora "MuororpaHHUKH" 1
BekTops! B npocTpancTBe — 124.
85. [TonsTHE BeKTOpa Ha MIOCKOCTH U B IPOCTPAHCTBE 1
86. CyMMa BEKTOPOB 1
87. PasHocts BekTOpoB 1
88. [TpaBuiio mapamienenumena 1
89. YMHOKXEHHE BEKTOpa Ha YHCIIO 1
90, Pa3n(i)1<eHHe BEKTOpa 1Mo 6a3ucy TpEéX BEKTOPOB, HE JISKAIIHX B 1
OJTHOM TIJIOCKOCTH
91. CxransipHOE MPON3BEICHNE 1
92. Beruncnenue yria Mexy BEKTOPAMH B IPOCTPAHCTBE 1
93. [Ipocreiinme 3agaun ¢ BEKTOpaMu 1
94. [Ipocreiimme 3aaun ¢ BEKTOpaMu 1
95. [Ipocreiimme 3agauu ¢ BEKTOpaMu 1
96. [Ipocreiimme 3aaun ¢ BEKTOpaMu 1
97. KonTponsnas pabora 1
IToBTOpEHHE — SU.
98. O06001menne u cucTeMaTU3ays 3HaHUH 1
99. O06001menne u cucTeMaTU3ays 3HaHUH 1
100. | HtoroBas KoHTpoIbHas paboTa 1
101. | HtoroBas KoHTpoIbHas paboTa 1
102. | OO6oOueHue 1 cucTeMaTU3aysl 3HAaHUH 1
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE 11 KVIACC

KoanvecTBo 9acos DJIeKTPOHHbBIE
nu(ppoBbIe
Ne i/ Tema ypoka KoHTpoabHbI IIpakTnyeckn
P Bcero ° pﬁon ¢ pa p ecKue o0pa3oBaTejibHbIE
ThI ThI
pabo pabo pecypcsl
AHanuTH4yeckas reomerpus — 15q.
1 IToBTopenue Tems! "KoopanHaThl BEKTOPa Ha IIOCKOCTH U B 1
mpocTpaHcTae"
2. IToBTOpenue Tems! "CkansapHOE MIPON3BEACHUE BEKTOPOB" 1
3 IToBTOpeHue TeMsl "BrIunciaeHne yriia MeXIy BEeKTOpaMH B |
) npocTpaHcTse"
4, [ToBTOpenue Tems! "YpaBHEHHE IPSIMOH, MPOXOAAIIEH Yepe3 JBe TOUKU" 1
5. YpaBHEHHUE IIIOCKOCTH, HOPMallh, YpaBHEHHUE TIIOCKOCTH B OTPE3Kax 1
6. YpaBHEHHUE IIOCKOCTH, HOPMaJlh, YpaBHEHHUE INIOCKOCTH B OTPE3KaX 1
7. BekropHoe npou3sBeneHme 1
. VHEWHbIE HEPaBEHCTBA, JINHEWHOE MTPOrpaMMHUPOBAHU
8 JIlnunae € HEPABEHCTBA, JIMHEHHOE ITporpa OBaHHUE 1
. WHEWHbIE HEPaBEHCTBA, JINHEWHOE MTPOrpaMMHUPOBAHU
9 JIlnure € HEPABEHCTBA, JIMHEHHOE ITporpa OBaHHUE 1
10 AHaTUTHYIECKHE METOIBI PACUETa yrila MeXX Iy IPSIMBIMHE B |
) MHOTOI'paHHUKAX
1 AHaTUTHYIECKUE METOIBI PacuéTa yriia MEXIy IUIOCKOCTSIMH B |
) MHOT'OTpaHHHUKAX
12. dopmya pacCTOSHUS OT TOYKH J0 INIOCKOCTH B KOOPAMHATAX 1
13. Haxosxmenne paccTosHUIT OT TOUKH 0 IUIOCKOCTU B KyOe 1
14 HaxosxmeHne paccToSHUI OT TOYKA A0 IDIOCKOCTH B TPaBIIIEHOM |
’ UpaMuIe
15. KoHnTposbHas padora "AHaauTudeckas reomerpus’’ 1 1
IToBTOpEHME, ccTeMaTH3alusA 3HAHUH — 154.
16. CeueHurss MHOTOI'PaHHUKOB: CTaHIAPTHbIE MHOTOI' PAaHHUKH 1
17. CeueHus MHOTOTPAHHUKOB: METOJ CIICAOB 1
13 CeueHnst MHOTOTPaHHHUKOB: CTAHIAPTHEIE TUIOCKOCTH, TIEPECEICHUS |
) MIPSIMBIX W TUIOCKOCTEN
19. [apannensHbIC TPSMBIE U TNTOCKOCTH: TTapaJIeIbHBIC CCUCHUS 1
20. [TapannenbHble NPsIMBbIE U MIJIOCKOCTH: pacuéT OTHOLIEHUN 1
1 [MapannenbHble NPsIMBIE U MIJIOCKOCTHU: YIJIbI MEX]y CKPEILMBAIOLIMMUCS |
) MPSMBIMU




HepHeHI{I/IKYJ'IﬂpHBIe MIPAMBIC U MJIOCKOCTU: CTAHAAPTHBIC MTaPbl

22. MEPISHIUKYISIPHBIX TIOCKOCTEN M MPSIMBIX, CAMMETPHH 1
2
MHOTOTPaHHHKOB

73 [NeprieHMKYIIAPHBIC TPSAMBIE U TIOCKOCTH: TEOpeMa O TpeX 1
’ MEPICHIUKYIIAPAax

4 [NeprieHMKYIIAPHBIC TPSAMbIC U TNIOCKOCTH: BEIYUCICHUS [UTHH B |
) MHOTOTPaHHHKaX

75 [ToBTOpEHUE: MIONIaAN MHOTOYT'OJBHUKOB, (hOPMYIIBI TS TLTOLIAICH, 1
) coo0pakeHHs moaoous

26 [ToBTOpEHUE: MmioIaad MHOTOYTOJIBHUKOB, (POPMYITBI IJIs TIIOIaIeH, 1
) coo0pakeHHs moaoous

27 [ToBTOpEHUE: MmioIaad MHOTOYTOJIBHUKOB, (POPMYIIBI IJIs TLIOIaIeH, 1
) cO00pakeHHs MOI00Us

8 [Tnomaay ceueHnii MHOTOTPaHHUKOB: TUIOIIAIM TTOBEPXHOCTEH, 1
) pa3pe3aHusi Ha 9aCTH, COOOPaKEeHUS MOI00us

29 [Tnomaay ceueHnit MHOTOI'PaHHHUKOB: TUIOIIAIH TTOBEPXHOCTEH, 1
) pa3pe3aHusi Ha 9aCTH, COOOPaKEHUS MOI00us

30 Kontpoabhas padora "IloBTOpeHue: MHOTOTPAHHUKH, CEYeHHUS |
) MHOTOTPAHHUKOB''

O0beM MHOrOrpasnuka — 174.

31. O06BéM Tena. OO6BeM IPSMOYTOIBFHOTO MTapajuIe/eTuIIeaa 1

32. 3amaun 00 yaBoeHNH Ky0Oa, 0 KBaapaType Ky0a; 0 TPHCEKINH yriia 1

33 CrepeomeTprdecKue 3aJaqu, CBI3aHHBIE C 00BEMOM IPSIMOYTOJIEHOTO |
’ napajuienenunena

34 [pukiamHeie 3a7a9M, CBSI3aHHBIE C BEIYMCICHUEM 00BEMa |
) MPSMOYTOIHHOTO MapaIesIeTuIea

35. OOBEM TIPSMOIT TPU3MEL 1

36 CrepeomeTprdecKue 3aJaqu, CBI3aHHbIEC C BEITUCICHHEM 00bEMOB |
) TIPSIMON TIPU3MBI

37. [pukiamHpie 3a0a49H, CBSI3aHHBIE C 00HEMOM TIPSIMOM MTPU3MBI 1

38 Berurcienrne 00bEMOB TEI € TIOMOIIBIO OMPEICIEHHOTO HHTETpaa. 1
) O0BEM HaKIIOHHOH TIPH3MEI

39 Beruncienrne 00bEMOB TEI € TIOMOIIBIO OMPEICIEHHOT0 HHTETpaa. 1
’ OOBEM THpPaMUJIBI

40 ®dopmyna 06béMa mupamuasl. OTHOIIEHHE 00BEMOB MMUPAMU C OOIIAM |
) YIJIOM

41]. dopmyna 006béMa mupaMuabl. OTHOIIEHHE 00bEMOB MUPAMHU/T ¢ OOIIUM 1




YTJIOM

CrepeoMeTpuueckie 3a/1a4uu, CBsI3aHHbIe ¢ 00bEMaMH HaKITOHHON

42. 1
MPU3MBI

43. CrepeoMeTprUUeCcKUe 3aJaull, CBI3aHHbIE C 00bEMaMH THUPaMUIBI 1

44, HpI/IKJ'IaI[Her 3amaun 1o Teme "OO0bEMBI Ten", CBsI3aHHbBIE C 00BEMOM |
HAKJIOHHOW IPH3MBI

45, [Tpuxnagneie 3aaaun o teme "OOBEMBI Ten", CBA3aHHBIE C 00HEMOM 1
MUpaMUuIbI

46. ITpumenenne 00bEMOB. Borancienne pacCTOSHUS 0 MIIOCKOCTH 1

47. KonTposbhas padora "O0béM MHOrOrpaHHuka' 1

Tesia Bpamenusi — 244.

48, HunuHaaprudeckas MOBEPXHOCTh, 00pa3yrOIINe IIMINHIPHIECKON 1
TOBEPXHOCTU

49. Humunap. Ipamoit kpyrosoit munuaap. [noma s moBepXHOCTH 1
LIUIMHIpa

50, Konunyeckas moBepxHOCTh, 00pa3yromie KOHUICCKON TTOBEPXHOCTH. |
Konyc

51. CeueHue KOHYCa IIJIOCKOCTBIO, TapajuIeNbHON IJIOCKOCTH OCHOBAHMUS 1

52. Yceu€nusiit KoHyc. M300pakeHe KOHYCOB U YCCUEHHBIX KOHYCOB 1

53. [Tnomane 60KOBOI MOBEPXHOCTH U TOIHON MTOBEPXHOCTH KOHYCA 1

54, [Inomane 60KOBOI MOBEPXHOCTH U TOIHON MTOBEPXHOCTH KOHYCA 1

55 Crepeomerpruyeckue 3a1a1H Ha J10Ka3aTeNLCTBO 1 BEIMHCICHNE, |
MOCTPOCHUEM CEUCHUH MUINHAPA, KOHyCa

56, Crepeomerpruyeckue 3a7a1H Ha JOKA3aTENBCTBO 1 BBIMHCICHIC, |
MOCTPOCHUEM CEUCHUH MIINHAPA, KOHYyCa

57. [Ipuknagnsie 3a1a4u, CBSI3aHHBIE C LHAJIMHAPOM 1

58. [pukiamHpie 3a0a49H, CBSI3aHHBIC C MIIHHIPOM 1

59. Coepa u map 1

60. [epeceuenue cheps! u mapa ¢ WIocKocThi0. Kacanue mapa u chepsr |
IUTOCKOCTHIO. Bun u n300paskeHue mapa

61, [epeceuenue cheps! u mapa ¢ WIocKocThi0. Kacanue mapa u cheps |
TUIOCKOCTHIO. Bun u n300paskeHue mmapa

62. Ypasuenne chepsr. [Lmomans chepsr u e€ gacreit 1

63. Cummerpust cepsl U mapa 1

64, CrepeoMeTprYecKue 3aJa9d Ha JOKA3aTEINbCTBO U BEIUHCICHUE, |

CBA3aHHEBIC CO cq)epoﬁ 1 1apoM, IOCTPOCHUEM UX CEYEHMH TIJIOCKOCThIO




CTepeOMeTpI/I‘{eCKI/Ie 3aJJa4i Ha J0Ka3aTCJIbCTBO U BBIYMCIICHUC,

65. . . 1
CBsI3aHHBIE CO c(epoii U MApOM, TOCTPOCHUEM UX CEUCHHUH IIOCKOCTHIO
66. [TpuxiagHeie 3aa4n, CBA3aHHBIE CO chepoit U mapom 1
67 [ToBTOpEHUE: OKPYHKHOCTH HA TNIOCKOCTH, BEIYUCICHUS B OKPYKHOCTH, |
) CTaHJIapTHBIE I0J00US
68. Pasznuunbie KOMOWHAIIUY TN BPAIIEHHS 1 MHOTOTPaHHUKOB 1
69. 3agaun no Teme "Terna U MOBEPXHOCTH BpamieHUs" 1
70. 3amaun o Teme "Tena u MOBEpXHOCTH BpaIICHUS " 1
71. KonTtpoanhas pabora "Tena u noBepXHOCTH Bpalenus' 1 1
Ilo1many NOBEPXHOCTH M 00beMbI KPYIJIbIX Tea — 9 u.
72. O6béM ununapa. Teopema 06 06BEME MPSIMOTO HMUIMHAPA 1
73 Brruncnenrne 00bEMOB TEJN ¢ TIOMOIIBIO OMPEEIEHHOTO HHTETpaa. 1
) O0BEM KOHYCa
74. [Tnonragu 6G0KOBOM U MOTHON TOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHuecKHe 3aJIa4H, CBA3aHHBIC C BBIYMCICHHEM 00bEMOB 1
’ LWIAH]IpA, KOHYCa
76. [Tpuknagaeie 3apaun 1o Teme "OOBEMBI U IIIONIAIU TTOBEPXHOCTEH Ten" 1
OO0béM 1mapa u mapoBoro cekropa. Teopema 06 06vEme mapa. [Liomanp
7. cdepsl. CTepeoMeTpHYECKHE 33/1a4H, CBSI3aHHBIC C BBIUHCICHHEM 1
00BEMOB mmapa, MapoBOro CErMEHTA U IapOBOr0 CEKTOpa
[Tpuxiagaeie 3agaqn mo Teme "OOBEMBI Ten", CBA3aHHBIE C 00HEMOM
78. mrapa u miomanpio cgepsl. COOTHOMEHHUS MEKAY IDIOMAAIMU 1
MMOBEPXHOCTEH 1 00BEMaMHK ITOTOOHBIX TEI
[TomoOHBIE Tena B mpocTpaHcTBe. Mi3MeHeHne 00bEMa MpH MoI00HH.
79. CrepeomeTprdecKue 3aauu, CBI3aHHEIE C BRIYMCICHHEM 00BEMOB TEI U 1
TITOMAIEH TTOBEPXHOCTEH
30 Kountpoabnas padora "Ilinomaau noBepxXHOCTH U 00bEMBbI KPYTJIBIX 1 1
) Tea"
JBu:kenune — S 4.
31 HBmkenus mpoctpancTBa. OToOpaxkeHus. [{BIKEHUS H PAaBEHCTBO |
) ¢uryp. Obmme cBoicTBa TBIKESHHN
]2 Bunel nBr>keHU: TapauiebHbIA TEPEHOC, HEHTPaIbHAsI CUMMETPHS, 1
) 3epKalibHasi CAMMETPHSL, TIOBOPOT BOKPYT MPSIMOM
83. [IpeobpazoBanus momodus. [Ipsimast u cepa Ditnepa 1
84. ['eoMeTpudeckue 3a1a4n Ha IPUMEHEHHE ABUKCHUS 1
85. KonTposbHas pa6ora "BekTopbl B npocTpaHcTBe' 1 1




IHoBTOpenne — 17 u.

Ob6o6maromee nopropeHue 11 NoHATUI U METOOB Kypca FeOMeTpUH

86. 10-11 xnaccoB, cucrematuzanys 3HaHuit: "[lapamnensHOCTb IPSAMBIX U 1
IUIOCKOCTEH B IPOCTpaHCTBE"
g7 Ob6o6maroree nopropeHue 11 NoHATUI U METOOB Kypca reOMeTpHH 1
) 10-11 xyaccoB, cucremaTH3alys 3HaHuil: "BekTopsl B mpocTpaHcTBe"
38 Ob6o6maroree nopropeHue 11 NoHATUI U METOOB Kypca reOMeTpHH 1
) 10-11 kyaccoB, cuctemMaTH3alys 3HaHUI: "BekTopbl B IpocTpaHCTBE"
39 Ob6o6maroriee nopropeHue 11 moHATHI 1 METOOB Kypca FreOMeTpHH |
) 10-11 xiaccoB, cucremaTu3alys 3HaHui: "OO0beM MHOTOTpaHHUKA"
90 Ob6o6maroree nopropeHue 11 NoHATHI 1 METOOB Kypca FreOMeTpHH |
) 10-11 kiaccoB, cucremaTu3aiys 3HaHui: "OO0beM MHOTOTpaHHHKA"
Ob6o6marormmee nopropeHne 11 mOHATHI 1 METOOB Kypca FeOMeTpHH
91. 10-11 xitaccoB, cucremMaTu3anus 3HaHui: "I nomaam moBepxHOCTH U 1
00BEMBI KpyTIIBIX TEn"
Ob6o6marormmee nopropeHne 11 mOHATHI 1 METOOB Kypca FeOMeTpHH
92. 10-11 xmaccoB, cucreMaTu3anys 3Hanui: "TIoomany moBepXHOCTH 1 1
b
00BEMBI KpYTJIbIX Tel"
93. Hrorosasi KOHTPOJILHASI padoTa 1
94. Hrorosasi KOHTPOJILHAsSI padoTa 1
95. IToBTOpenue, 000OIIEHNE U CHCTEMATH3ALMS 3HAHUIT 1
2
9% Hcropus pa3BuUTHS CTEpPEOMETPHH KaK HAyKH U €€ pojib B Pa3BUTHHU |
' COBPEMEHHBIX HWHIKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHi
97 Hcropus pa3BUTHSI CTEPEOMETPHH KaK HAYKH U €€ poJib B Pa3BUTHU |
' COBPEMEHHBIX WHIKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTH
08 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJib B PAa3BUTHHU |
) COBPEMEHHBIX HWHIKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOT U
99 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJib B Pa3BUTHHU |
) COBPEMEHHBIX HWHIKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTH
100 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJib B PAa3BUTHHU |
’ COBPEMEHHBIX HWHIKCHEPHBIX M KOMITBIOTEPHBIX TEXHOIOT Ui
101 Hcropust pa3BUTHSI CTEPEOMETPHH KaK HAYKH U €€ POJib B PAa3BUTHHU |
) COBPEMEHHBIX WHIKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIl
102 Hcropus pa3BUTHsI CTEPEOMETPHH KaK HAYKH U €€ POJib B PA3BUTHHU |
| COBPEMEHHBIX WHIKCHEPHBIX M KOMITBIOTEPHBIX TEXHOIOT Ui
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka. ['eomeTpust, 10 xmacc/ Mepamsik A.I'., Homuposckuii [[.A.,
[Tonaxos B.M.; mon penakmueit [lomonsckoro B.E., OGmiecTBo ¢ orpaHu4eHHON
otBeTCTBeHHOCTHIO M3 natenbckuil ieHtp « BEHTAHA-T'PA®»; AxkiimonepHoe
obmectBo «M3marenscTBO «IIpocBemenne»

METOANYECKHNE MATEPHAJIbBI JISA YUUTEJIA

1) Marematuka. ['eometpus, 10 kmacc/ Mep3nsk A.I'., Homuposckwuii J[.A.,
[TonsixoB B.M.; non penakiueit [logonsckoro B.E., O61iecTBo ¢ orpaHuYeHHON
oTBeTCTBeHHOCThIO M3natenbekuii ieHTp « BEHTAHA-I'PADy; AkiinonepHoe
obmectBo «M3marenbcTBO «IIpocBemieHue»

2) JIM Marematuka. ['eomerpus, 10 kimace/ Mep3nsak A.I'., Homuposckuii J[.A.,
[TonsikoB B.M.; nox penakuueit [logonsckoro B.E., O0miecTBo ¢ orpaHuueHHON
oTBeTCTBEHHOCThIO M3narensckuii nuentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3aarenbcTBO «IIpocBemenuey

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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