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IHHOACHUTEJIBHASA 3AIINCKA

I'eometpus siBIsieTCs OAHUM U3 0A30BBIX KYpCOB Ha YPOBHE CpEAHEro oomiero o0Opa3oBaHus, TaK
Kak 00ecreuynBacT BO3MOKHOCTh M3YYEHHS IUCIHMIUIMH E€CTECTBEHHO-HAyYHON HANpaBICHHOCTH M
MPEeIMETOB TyMaHUTapHOro nukia. [TockonbKy orndeckoe MblIieHne, (GopMUpyeMoe NMpu U3y4eHUH
00y4aromuMUCs MOHIATUHHBIX OCHOB T€OMETPUH, IIPU JI0KA3aTEIBCTBE TEOPEM U MOCTPOCHUH LIETIOYKH
JIOTUYECKUX YTBEP)KICHHUI MpPH PElIeHUH MeOMETPUUYECKUX 3a]lad, YMEHUE BBIJIBUraThb U ONPOBEPraTh
TUIIOTE3bl HENOCPEACTBEHHO HCHOJIB3YIOTCS IPU PEIIEHUU 3aJlad €CTECTBEHHO-HAay4yHOro IUKJa, B
YaCTHOCTH (PU3UYECKUX 3ajad.

Lenb ocBoeHus mporpammbl yueOHOTO Kypca «['eomerpus» Ha yriyOJ€HHOM ypOBHE — pPa3BUTHE
UHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOYyYaloIUXCsl HpU HM3YyYEHHMM TE€OMETPUH, KaK COCTaBJISIOIEH
npeaMeTHol  obmactm  «Maremaruka u - MHQOpPMAaTHKa» 4epe3 00ecleYeHHe BO3MOXKHOCTH
MpUOOpPETEHNUs U UCIIOJIBb30BaHuUs 0oJiee rITyOOKMX reOMETPUUECKUX 3HaHUN U JeMCTBUM, crienupuIHbIX
T€OMETPUH, W HEOOXOAUMBIX ISl YCHEIIHOro Npo(eCcCHOHAIBLHOTO 00pa30BaHUs, CBS3aHHOIO C
HCIO0JIb30BAHNEM MAaTEMAaTUKH.

[IproputeTHBIMU 3a7adyaMH Kypca I€OMETPUU Ha YriayOJIEHHOM YpPOBHE, PaCIIUpPSIOIIUMH U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SIBIISIOTCS:

paciivpeHue MNPeACTaBIECHUs O TeOMETPHUH KaK 4acTH MHUPOBOW KyJIbTypbl M (OPMHUPOBAHUE
OCO3HAHHS B3aMMOCBSI3M T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

dbopMHUpOBaHHME TMPEACTABIEHUS O MPOCTPAHCTBEHHBIX (UrypaX KaKk O BaXKHEHIIMX
MaTeMaTHYECKUX MOJIENSIX, MO3BOJISIOUINX OMKUCHIBATh M U3y4aTh pa3HbIe SIBICHUS OKPYKAOIIEro MUpa,
3HaHUe NMOHATUHHOIO anmnapara 1o pasjeny «CtepeoMeTpusd» yueOHOro Kypca reoMeTpuu;

(dbopMHUpOBaHHE YMEHHUS BIaJ€Th OCHOBHBIMHU MOHSATHSIMU O MPOCTPAHCTBEHHBIX (QUTypax U UX
OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, GOopMyld M YMEHHE WX MPUMEHSATh, YMEHHUS JI0Ka3bIBATh
TEOpeMbl M HaXOAUTh HECTAHIAPTHBIE CLIOCOOBI PELICHUS 3a/ay;

(dopMuUpOBaHME YMEHHs paclO3HAaBaTh Ha YepTekax, MOJEIIX M B pEaJIbHOM MHUDE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYHPOBAaTh T€OMETPUUECKHE MOJIEIIN;

(dopMupoBaHHE IMOHMMAHUS BO3MOXHOCTH AaKCHOMATHYECKOTO MOCTPOCHMsI MaTeMaTHYECKHX
Teopuil, GopMupoBaHHE NOHUMAHUS POJIM AKCUOMATUKH NPH ITPOBEACHUHU PACCYKICHUH;

(dopMupoBaHHE YMEHMsI BJIQJETh METOJAMHU JIOKA3aTEbCTB U ATOPUTMOB PELICHMS], YMEHHS UX
IIPUMEHSATh, IPOBOJUTH J0KA3aTEJIbHBIE PACCY)KJEHHUS B XOJAE PEIICHUs CTEPEOMETPHUECKUX 3ajJad U
3aJad € IPAKTUYECKUM coJepxkaHueM, (OPMHPOBAHHME NPEJCTABICHHUA O HEOOXOIUMOCTHU
JI0Ka3aTeNbCTB P 000CHOBAaHMM MAaTEMaTHYECKUX YTBEPXKAECHUH U POJIM aKCMOMATHKH B IPOBEICHUN
JeTyKTUBHBIX PacCyXICHU;

pa3sBUTHE U  COBEPILIEHCTBOBAHME MHTEIUIEKTYaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOyyaromuxcs, 03HaBATEIbHON aKTUBHOCTHU, MCCIEIOBATEIbCKUX YMEHHH, KPUTUYHOCTH MBIILJICHNUS,
HHTEpeca K U3y4EHHIO T€OMETPUH;

¢dopmupoBanue GyHKINOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON T€OMETPUU: YMEHHsI paclio3HaBaTh
IIPOSIBJICHUS TE€OMETPUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEHl B peajbHbIX >KU3HEHHBIX
CUTyallUsX M TpU M3YYEHUU JPYIMX Y4eOHBIX MPEIMETOB, TMPOSBICHUA 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBAHUSA pPEaJIbHbIX CHUTyallUd, MCCIEJOBaHUS IOCTPOCHHBIX MOJEIeH,
MHTEpIpETalMU NOJTYYEeHHBIX PE3YyIbTATOB.

OCHOBHBIMHU COJEP)KATEIbHBIMU JIMHUAMHM ydeOHoro kypca «l'eomerpus» B 10—11 kmaccax
apisroTes:  «lIpsmMple M IIOCKOCTM B IpOCTpaHCTBe», «MHororpaHHukm», «Tema BpaleHus»,
«BeKTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/[BHKEHUS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh OIEPUPOBATH MOHATUAMUY,
peeBaHTHBIMM T'€OMETpUHU Ha YriayOosnéHHOM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHTCS KO BCEM
coJiepKaTeIbHbIM JIMHUAM y4yeOHOro Kypca, a (JopMUpOBaHME JIOTHUECKUX YMEHUH pacrpesaessercs He
TOJIKO M0 COJAEP)KaTeIbHBIM JIMHUSAM, HO M 1o rojgam oOyudenus. CoaepxaHue 00Opa3oBaHMS,
COOTBETCTBYIOIIleE MpPEIMETHBIM pe3yibTaTaM ocBoeHHs @DenepanbHON paboueil mporpammsl,
pacripesieIEHHBIM TI0 T0/1aM 00Y4eHUsl, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM,
NPUHLIMIHAIBHBIM BOIIpOcaM oOydaromyecs: oOpaaauch HE0JHOKPATHO. DTO MO3BOJISIET OPraHu30BaTh



OBJIAJICHUE TEOMETPUYCCKUMHU TMOHATHSAMH U HABBIKAMHU I[OCIIEJOBATEIBLHO M TIOCTYIATEIBHO, C
coONIOZICHHEeM TIPUHIUMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOMIYI0 CHUCTEMY
TEOMETPUYECKHUX TMPEICTABICHUA OOYUYaIONIMXCS, paciupss W yriyonsis e€, oOpa3ys NpOYHbBIE
MHO>KECTBCHHBIE CBSI3U.

[Tepexo1 kK M3YyYCHHUIO TEOMETPUU HA YTITYyOJIEHHOM YPOBHE ITO3BOJISICT:

co3gate ycrnoBus A AuddepeHnuanud  0O0ydeHUs, [OCTPOCHHS  WHIWBHIyaTbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, OOECHEUNTh YIIIYOJNEHHOE H3Yy4eHHE TEeOMETPHH KaK COCTaBISIOMICH
yaeOHOTOo mpeamera «MareMaTukay;

MOATOTOBUTH OOYUAIONIUXCS K TIPOJOJDKCHHUIO U3YUCHUST MaTEeMaTUKU ¢ Y4E€TOM BhIOOpa Oymyrieit
npogeccun, odecreunBas MPEeMCTBEHHOCTh MEX, Ty OOIIUM | PO (ECCHOHATEHBIM 00pa30BaHHEM.

Ha m3ydyenue yueObHOTO Kypca «['eomeTpus» Ha yriryoiaéHHOM ypoBHE oTBoauTcs 204 gyaca: B 10
kiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble U IIJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NMOHATHUS cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, IpocTpaHcTBO. lloHATue 00
AKCHOMAaTHYECKOM IOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacrnosiokeHue IpsAMBIX B IIPOCTPAHCTBE: IEPECEKAOLINECS, IapaJuIeIbHbIE U
cKkpemuBamomuecs mnpsamele. llpusHaku ckpemmBaromuxcs HpsAMbIX. [lapamienbHOCTE NpsAMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE: MapaJUICIIbHBIE IPSIMBIE B IIPOCTPAHCTBE, NAPAILIEIBHOCTD TPEX NMPSAMBIX,
MapaJUIEIbHOCTh IPAMOM M IUIOCKOCTH. IlapamienbHOoe M LEHTpalIbHOE IPOEKTUPOBAHUE,
nzobpaxkenue ¢uryp. OCHOBHBIE CBOMCTBA MapajuIeIbHOTO MpOoeKTHpoBaHus. M3o0paxenue guryp B
MapaJuIeIbHOM MPOEKIMH. YTIJbl C COHANPABICHHBIMU CTOPOHAMH, YIrOJd MEXKIy NpSMBIMU B
npoctpancTBe. [lapamienbHOCTh TIIOCKOCTEN: MapajuiebHbIE IUIOCKOCTH, CBOMCTBA MHapauleIbHBIX
mwiockoctel. [Ipocreiinme npocTpaHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpa’p, Mapajulesenuner,
MOCTPOCHUE CECUCHUM.

[lepneHMKYISIPHOCT NMPAMON M IJIOCKOCTH: NEPIEHIUKYISPHBIE IPSMBIE B NPOCTPAHCTBE,
MpsIMBIE NTapaJIJIEIbHBIE U NTEPIIEHIUKYISIPHBIE K ITIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH NPSMOK U
IJTIOCKOCTH, T€OpEMa O MPAMOUN MEPHEHAMKYISIPHON MIOCKOCTH. OpPTOroHaJbHOE MPOEKTUPOBAHHUE.
[lepneHuKyNIslp ¥ HAKJIOHHBIE: PACCTOSHHE OT TOYKU JO IIOCKOCTH, PACCTOSIHUE OT HPSIMOM 10
IUIOCKOCTH, TpoeKUus (Urypsl Ha MJIOCKOCTh. [lepneHIuKyIsIpHOCTh IUIOCKOCTEH: MpHU3HAK
MEePIEHANKYISIPHOCTH JIBYX IUIOCKOCTEH. TeopeMa o TpEX nmepneHauKyispax.

VYTrabl B MPOCTPAHCTBE: YTOJ MEXAY MPSAMOM U IIIOCKOCTHIO, IBYTPAHHBIN YTOJI, TUHEUHBIA yromi
JIBYTPAHHOTO yria. TpéXrpaHHbIl 1 MHOTOTpaHHbIE Yriibl. CBOWCTBA IUIOCKUX YIVIOB MHOTOTPAHHOTO
yria. CBOMCTBA IJIOCKUX M JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl KOCUHYCOB U CHUHYCOB
JUI TPEXTPAHHOTO YIJa.

MHororpaHHMKH

Bunabl MHOTOrpaHHMKOB, pa3BEPTKa MHOTrOrpaHHuka. [Ipu3ma: n-yronpHas mpusMma, npsmas u
HaKJIOHHAsl MPU3MbI, OOKOBasi W MOJIHAs MOBEPXHOCTh Mpu3MbL. [lapannenenumnesn, npsMOyroiabHbIN
napajuiesienuien U ero cBoWcTtBa. Kpardaiiiive myTd Ha MOBEPXHOCTM MHOTOTpaHHUKA. Teopema
DOiinepa. IIpoctpanctBennas teopema [ludaropa. [lupamuga: n-yrojapHas nupamujaa, MpaBUIbHAS U
yceuénHas nupamuabl. CBoiicTBa pé6ep U OOKOBBIX TpaHeil MpaBUIbHOW mupamuiabl. lIpaBunbHbIE
MHOTOTPaHHUKHU: MPAaBUJIbHAS MIPU3Ma U IpaBUIbHAS MUPAMU/A, IPaBUIIbHAS TPEYTrOJbHAs MUpaMuaa
U MpaBUJIbHBIN TeTpadap, KyO. [IpencraBieHre o mpaBUIIbHBIX MHOTOTPaHHUKAX: OKTadp, A0AEKadIp
U UKOCAdP.

Borunicnenue 371eMEHTOB MHOTOTpaHHHMKOB: pé&Opa, auaroHanu, yriuel. [lmomaas OGokxoBoi
MMOBEPXHOCTU W TOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, IUIOIIAIL OCHOBaHUM, TeopeMa 0 OOKOBOMU
MOBEPXHOCTU NpsMON mpusMbl. [lnmomans OOKOBOW MOBEPXHOCTH U TMOBEPXHOCTHU MPABHIBLHOM
MUPaMU/IbI, TEOPEMA O IJIOLIAIN YCEUYEHHON TUpPaMUIbl.

CummeTpusi B IPOCTPAHCTBE. JIEMEHTbl CUMMETPUU INPABWIBHBIX MHOTOTPAHHUKOB.
CummeTpus B MPAaBUJIBHOM MHOTOTPaHHHUKE: CUMMETPHUS MapajuieieuIe1a, CAMMETPHS MPaBUIIbHBIX
MIPU3M, CHMMETPHUSI IPABUIILHON MUPAMU/IBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOp, UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJIJIMHEapHbIe, COHAIIPABJICHHBIE U TPOTUBOIIOJIOKHO HAIPABIECHHBIE BEKTOPLL. PABEHCTBO BEKTOPOB.
JIeNCTBHA C BEKTOpaMHU: CIIOKEHUE W BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB,
YMHOKEHUE BEKTOpa Ha uucio. CBOMCTBA CIOKEHUS BEKTOpOB. CBOMCTBA YMHOJKEHHUs BEKTOpA Ha
yucno. [lonstue xommaHapHele BeKTOphl. [Ipu3Hak komiuiaHapHOCTH TpEX BeKTOpoB. [IpaBuiio
napajurenenumnena. Teopema O pas3IoKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpsmoyronpHas cucreMa KoopAauHar B mpocrpaHcTBe. KoopamHatel BekTtopa. CBsi3b MEXAY
KOOpJIMHATaMH BEKTOPA U KOOPAMHATaAMM TOUYEK. YTOJI MEXIy BeKTopaMU. CKalspHOE MPOU3BEICHUE
BEKTOPOB.



11 KJIACC

Tena Bpamenust

[lonsTusi: UMAMHAPUYECKAas IOBEPXHOCTh, KOHHMYECKAsh IOBEPXHOCTb,  cepuueckas
MMOBEPXHOCTh, OOpasyroue mnoBepxHocteid. Tenma BpalieHHs: MWIMHIP, KOHYC, YCEUEHHBI KOHYC,
cdepa, map. Bzammuoe pacnosoxeHue cdepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakenue Ten BpamleHus Ha IuiockocTu. Pa3BépTka mmmmuapa u konyca. Cummerpust chepsl u
mapa.

O06wvém. OcHoBHBIE cBoiicTBa 00BbEMOB Ten. Teopema 00 00bEME MPSAMOYrOJIBLHOTO
napajuiesienunesaa u cieacTsus u3 He€. O0bEM NpAMON U HAKIIOHHOW IPU3MBI, LUIMHPA, TUPaMUIbI
u KoHyca. O0BEM mapa v IIapoBOTO CErMEHTA.

KoMOuHaru Ten BpameHuss 1 MHOTOTPaHHHUKOB. [Ipu3Ma, BrMcaHHas B IMIJIMHAP, OTIMCAHHAS
okoJio nuiuHpa. Ilepecedyenne cdepsrl u mapa c mwiockoctero. Kacanue mapa u cepsl MI10CKOCTBIO.
[ToHsiTHE MHOTOTPAaHHKMKA, OITMCAHHOTO OKOJIO cepsl, chepbl, BIMCAHHON B MHOTOTPAaHHUK MJIH TEJO
BpalllCHHUS.

[Inomaas MoBEepXHOCTH IWIIMHApPA, KOHYca, miomanb chepel n e€ yacteil. [lomobue B
npocTtpanctBe. OTHOIIEHHE 00BEMOB, TUIONIAACH MOBepXHOCTEH NMoM00HBIX (uryp. I[IpeodbpazoBanue
noaobusi, romorerus. PemeHue 3agauy Ha IUIOCKOCTH C MCHOJb30BAHHUEM CTEPEOMETPUUECKUX
METO/IOB.

[TocTpoeHnue ceyeHMi! MHOTOTPAHHUKOB M TeJl BpalllEHUs: CEYeHHs IMIMHApa (mapauieIbHO U
MEPIEeHIUKYIIPHO OCH), CEYeHHs KOHyca (mapajulelibHble OCHOBaHHIO M TMPOXOJSIIUE Yepe3
BEpIIMHY), CEUEHHUs IIapa, METOAbl IMOCTPOCHHSI CEUYEHUW: METOJ| CJIEI0OB, METOJl BHYTPEHHEro
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIIeH MIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTopsl B mpoctpanctBe. Onepanuu HaJl BEKTOpaMH. BEKTOpPHOE YMHOXEHHME BEKTOPOB.
ColicTBa BEKTOpPHOro yMHOXeHUs. [IpsiMoyronpHas cucTeMa KOOpAMHAT B MPOCTPAHCTBE.
Koopaunatel BekTopa. Pasnmokenwe BekTopa 1o 0azucy. KoopaWHaTHO-BEKTOPHBIM METOJ TMpH
pELICHUH TeOMETPUUECKUX 3a/1a4.

JABHKeHHUsI B MIPOCTPAHCTBE

JIBmwxkenust mpoctpancTBa. OtobOpakenus. JIBmwxeHuss u paBeHCTBO (uryp. OOmue cBoiicTBa
JNBWO)KEHUWA. Buapl [BWKEHWN: NapaJUIebHBbIA IEPEHOC, LEHTpalbHAasg CHUMMETpHUSA, 3€pKalibHAs
CUMMETpHsI, TOBOPOT BOKPYT mpsimoit. [IpeoOpazoBanus momgoous. [Ipsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaxaanckoe BocIUTaAHUE:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIMU 00YYAOMIETOCsS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIecTBa, MPEACTABICHUE O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHHPOBAHHS
Pa3NUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TPaKIAHCKOTO 0O0IIecTBa (BBIOOPHI, ONPOCH U APYroe),
YMEHHE B3aMMO/JICHCTBOBATh C COIMAIBLHBIMH WHCTUTYTaMHU B COOTBETCTBUU C UX (YHKIUSIMH U
Ha3HAYCHHUEM;

2) naTpuoTHYecKOe BOCIIUTAHHE:

Cc(OPMHUPOBAHHOCTh POCCUICKON T'Pa)XIAHCKOW HIACHTUYHOCTH, YBAKEHHS K IMPOILIOMY H
HACTOSIIEMY POCCHICKOW MAaT€MaTUKH, LIEHHOCTHOE OTHOLICHHE K JAOCTHKEHUSM POCCHUUCKUX
MAaT€MaTUKOB U POCCUMCKON MaTEMAaTHYECKOW IIKOJIbI, HCIIOJIb30BAHUE 3TUX JTOCTHKEHUN B APYrUX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHE JYXOBHBIX LIEHHOCTEH POCCHMCKOro Hapoja, cOpMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEJICHNUSA, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM JIOCTIKCHHUIN HayKH
U JIeSITebHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYHUBOTO OYAyIIETO;

4) acTeTMYeCKOEe BOCIIMTaHME:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs ACTETUKY MATEeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJad, PEIICHUH, PACCYKJACHHH, BOCIPUUMYUBOCTh K MATEMAaTHYECKUM AaCIIEKTaM
pa3IMYHBIX BHJIOB UCKYCCTBA,

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHITh MaTEeMAaTHUECKHE 3HAHUS B MHTEpPECax 3JI0POBOTO H
6e30macHOTO 00pasa >KU3HHU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 370POBBIO (3I0pOBOE MUTAHHE,
cOalaHCUPOBAHHBIN PEXXHUM 3aHATHA M OTAbIXa, PEryisipHas (pu3nyeckas aKkTUBHOCTB), (PU3UIECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHON JAEATENBHOCTBIO;

6) TpyaoBOe BOCIUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE ILIEHHOCTHU TPYIOJIIOOUS, MHTEpEC K pPa3InyHbIM chepam
npodeccuoHaIbHON /1eATeIbHOCTH, CBS3aHHBIM C MaTeMaTUKONW M €€ MNPUIOKEHHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BbIOOpP Oyayiiel nmpodeccHuu U peann30BbIBATh COOCTBEHHBIE KU3HEHHBIC
IUIaHbl, TOTOBHOCTh U CHOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHHIO UM CcaMOOOpa30oBaHHUIO Ha
MPOTSHKEHUM BCEHM JKU3HU, TOTOBHOCTh K AKTUBHOMY YYACTHIO B PEIICHUM IMPAKTHYECKUX 3a/1a4
MaTeMaTHUYECKOUM HAIPABIEHHOCTH;

7) 3K0JI0rHYecKoe BOCIIMTAHHE:

chOpPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KyJIbTYpbl, [OHUMAaHUE BIUSHUSA  COLHMAIBHO-
SKOHOMHUYECKHX IPOIIECCOB HA COCTOSIHUE TMPUPOJHOM U COLMAIBHOM Cpenbl, OCO3HaHUE
rI100aTBPHOTO XapakTepa HKOJIOTHYECKUX MpoOJieM, OpUEHTAIMs Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHW JUIS pElIeHUs 3a/1a4 B 00JIaCTH OKPYXKAIOIIel cpeibl, INIAHUPOBAHUE MOCTYIKOB U OLIEHKH HX
BO3MO>KHBIX MOCEACTBUH I OKPYKAIOILIEH Cpebl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOW MPAKTUKH, MOHUMAaHHE MAaTeMaTUYeCKOW HayKu Kak cepbl 4eToBeYecKou
NEeSATENbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYUMOCTH JIJIsl Pa3BUTUS LIMBUIN3AIUH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKd W MAaTeMaTHYeCKOW KyJbTypOM Kak CpEACTBOM TIO3HAHUA MHpPA, TOTOBHOCTH
OCYHIIECTBJISITh MPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATEIbHOCTh HHIUBUIYAJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATBI
IHo3naBaTebHBIE YHMBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Joruyeckue qeMcTBUA:
BBISIBIISITH M XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKHX 0OBEKTOB, TIOHATHUH,
OTHOIICHUH MEXAy TMOHATUSAMHU, (OPMYIHPOBATH OINpPEACICHHs] TOHSATUH, YCTaHABIUBATH



CYIIECTBEHHBIN NpPU3HAK KJIACCH(PUKALMU, OCHOBAHHUS JUIi OOOOLICHHS M CpPaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHATN3a,;

BOCIPUHMMATh, (OPMYIHPOBATh M TNPeoOpa3oBHIBATh CYKICHHUSA: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISBJIATh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M MPOTHBOpEuYHs B (hakrax,
JIAHHBIX, HAOJIOJICHUSAX U YTBEP)KICHUAX, MpeyIaraTb KPUTEPUH JUIS BBISBICHUS 3aKOHOMEPHOCTEH
U [IPOTUBOPEYUN;

Je7aTh BBIBOJBI C HCIIOJB30BAaHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKIIOYCHUH, YMO3AKIIOUYCHUH IO aHAJIOTUH;

MPOBOJIUTH CaMOCTOSITEIIHHO JI0KA3aTENbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHHH (IPSIMbIE U OT
MPOTHBHOTO), BHICTPAUBATh apPryMEHTAIUIO, TPUBOAUTH MPUMEPBI B KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpATh crioco0 perieHus y4eOHOW 3amaun (CpaBHHBATh HECKOJBKO BAPHAHTOB pEIICHUS,
BBIOMpATh HAHOOJIEE MOIXOAAIINHI ¢ YIETOM CaMOCTOSITETIHHO BBIZICTICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBaresbcKue 1eHCTBUS:

WCIIOJH30BAaTh BOIMPOCHl KaK HCCIEIOBATENbCKHN HHCTPYMEHT IIO3HAHUS, (OPMYINPOBATH
BOTIPOCHI, (DUKCUPYIOIIWE TPOTUBOpPEYHE, TMpOoOJIeMy, YCTaHABIMBATH MCKOMOE U JIaHHOE,
(bopMHUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOTO IMO3UIUI0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIFHO  CIUTAHUPOBAHHBIM ~ OKCIIEPUMEHT,  HMCCIIEJOBAHUE  TIO
YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, SBJICHHUS, MPOIECCa, BEISBICHUIO
3aBHCUMOCTEH MeX/Ty 00BEKTaMH, SBICHUSMH, TPOIIECCAMHU;

CaMOCTOSTENIEHO (HOPMYITHPOBATh OOOOIIEHHUSI M BBIBOJBI 10 pe3yibTaTaM IPOBEIEHHOTO
HaAOJIO/IEHUS, WCCIIEOBAHMS, OICHUBATH JOCTOBEPHOCTH TIOYYEHHBIX PE3YJIbTaTOB, BHIBOJOB H
00001IEeHNI];

MPOTHO3UPOBATh BO3MOJKHOE Pa3BUTHE TPOIIECCa, a TAKKE BBIIBUTATH MPEIMOJIOKEHHS O €r0
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISBJIATE JIePUIMUTE MHPOPMALMK, AAHHBIX, HEOOXOIUMBIX A OTBETa Ha BONPOC U JUIs
peleHus 3a1a4u;

BbIOMpaTh  MHQOpMALMIO U3  UCTOYHMKOB  pa3IMYHBIX  THUIIOB,  aHAJIW3UPOBATh,
CHCTEMaTU3UPOBAaTh U MHTEPIIPETUPOBATh HH(OPMALIUIO PA3INYHBIX BUAOB U (POPM IpEACTaBICHHUS;

CTPYKTYpUPOBaTh MH(POPMALMIO, NPEACTaBIATh €€ B PA3IMYHBIX (opMax, WUIFOCTPUPOBATH
rpapuvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMALMH IO CAMOCTOSTENBHO C(HOPMYINPOBAHHBIM KPUTEPUSIM.

KomMMyHMKaTUBHbIE YHUBeEpPCaJbHbIE y4eOHble e CTBUSA

OO0umenne:

BOCIIPUHUMATh U (POpPMYIHpOBaTh CYXICHHS B COOTBETCTBHHM C YCIOBUSMU U LEISIMHU
oOLIeHus, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 10 X0y PELIeHUs 3a]]a4i, KOMMEHTHPOBATh MOJTYYCHHBII pe3ylbTaT;

B Xo0Je OOCYXJEHHUs 3a/laBaTh BOIPOCHI 1O CYHIECTBY OOCYXIaeMOW TeMbl, MPOOIEeMBbl,
pemaeMoi 3amaud, BBICKa3bIBaTh WUJACU, HAIEJIEHHBIE Ha IOUCK DEILIEHUs, COMOCTABISATH CBOU
CYXKJCHUS C CYXKJICHUSMHU APYrUX YYaCTHHKOB JHanora, oOHapyXHBaTh pa3iMuue U CXOICTBO
MO3UIMH, B KOPPEKTHOU (hopMe HopMyIHupoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEACTABIATh PE3YJAbTaThl PEIICHUS 3aJauM, SKCIEPUMEHTa, MWCCIEAOBAaHUA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (hOpMaT BBICTYIUICHUS C Y4ETOM 3ajau Mpe3eHTAllUd U 0COOEHHOCTEH
ayJIuTOPHUHU.

PeryasitTuBHbIe YHHBepCaJIbHbIC Y4eOHbIe NeiicTBUS

Camoopranmn3anus:

COCTaBJIATh IUIaH, AJTOPUTM pEIICHUS 3aJayd, BbIOMpATh CHOCOO0 pelIeHUus ¢ Y4E€TOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUPOBAaTh U KOPPEKTUPOBATH
BapHAaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMaIIUH.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJICKT:



BJIAJIETh HAaBBIKAMH IO3HABATENIbHON peduIeKCMU KaK OCO3HAHUS COBEPIIACMBIX JACHCTBHHA U
MBICTUTEIBHBIX MPOLECCOB, WX PE3YNIbTaTOB, BIIAJIETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3ysibTaTa pelieHs] MaTeEMAaTHYeCKON 3a/1auH;

IpPENBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPM pELIEHUM 3aJa4yd, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHJEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBHE pe3y/bTaTa IEU U YCIOBUSAM, OOBACHATh MPUYMHBI JOCTHKEHUS
WIA  HEJOCTIKEHHS  PE3YNIbTaTOB  JESTENBbHOCTH, HAXOJWTh OMMOKY, JaBaTh  OLEHKY
npHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEILHOCTD:

[IOHMMAaTh W UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M HHIUBUAYAJIbHOM paboOThl Npu
pelieHny yueOHBIX 3a/1a4, IPUHUMATD 11€JIb COBMECTHON JI€ATENbHOCTH, IUIAHUPOBATh OPraHU3alIHIO
COBMECTHOHM pabOThI, paclpeneNniaTh BUIbl paboT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YIIbTAT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TpYHHOBBIX (opmax paboTel (0OCyXIeHHs, OOMEH MHEHHH, «MO3TOBbIE
LITYPMbI» U UHBIE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATh CBOM JIEHCTBUS C IPYTHMMH
YJleHaMUd KOMaH/bl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIMH MNPOAYKT MO KPUTEPUSM,
c(OpMYyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIbTATHBI

K xonity 10 kiaacca oOydaromuiicss HAyIUTCs:

e CBOOOJIHO OTNEPHUPOBATH OCHOBHBIMH TIOHATHSAMH CTEPEOMETPUHU TPH PEIICHWH 3aJa4 U
MIPOBEJICHUN MaTEeMaTHICCKUX PACCYKICHUH;

® [PUMEHATH AaKCHOMBI CTEPEOMETPHH W CIICACTBHS M3 HUX MPU PEIICHUH T€OMETPHUSCKUX
3amaq;

e KjaccH(UIMPOBATh B3aUMHOE DPACIOJIOKECHHE MPSIMBIX B IMPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPHPOBATH TOHSATHIMH, CBSI3AHHBIMH C YIJaMH B TPOCTPAHCTBE: MEXIY
MPSIMBIMH B TTPOCTPAHCTBE, MEXKIY MPSIMOU H IJIOCKOCTHIO;

e CcBOOOJHO OTIEPUPOBATH TOHATHSIMH, CBI3aHHBIMH C MHOTOT'PaHHHKAMU;

e CcBOOOJHO pacrmo3HaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHHKOB (TIpU3Ma, THpaMHIA,
MPSMOYTOJIBHBIN MapajuiesenuIes, Ky0);

e KJiaccu(UIMPOBATh MHOTOTPAHHHUKH, BEIOUPAst OCHOBAHUS ISl KIIACCH(HKAIINN;

e CBOOOJHO OIEPUPOBATH TOHSATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

® BBHINOJHATh THapaJIebHOE, [EHTPAIbHOE M OPTOTOHAIBHOE IMPOSKTHpOBaHHE (GUTYp Ha
TUIOCKOCTD, BBITIOJHSATH N300paykeHHs PUTYp Ha IIOCKOCTH;

® CTPOWTh CEUYCHHS MHOTOTPAHHUKOB pPa3JIMYHBIMH METOJaMH, BBINOJHATh (BBIHOCHBIC)
TUTOCKUE YEPTEXKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYp: BHI CBEPXY, COOKY, CHU3Y;

® BBIUMCIATH  IUIOIIAJM  TIOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpuU3Ma,  MHpaMHIA),
TEOMETPUYECKUX TeJl C MPUMEHEHHEM (HOpMYIT,

e CBOOOJIHO ONIEPUPOBATH OHATUSIMH: CHMMETPHUS B TIPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPHI;

e CBOOOJHO OINEPUPOBATH MOHATHSIMHU, COOTBETCTBYIOUIMMHU BEKTOpaM W KOOpIMHATaM B
MIPOCTPAHCTBE;

®  BBINOJIHATH JACHCTBHS HAJl BEKTOPAMU;

e pemarth 3aJaud Ha J0Ka3aTelIbCTBO MAaTeMaTUYECKHX OTHOIICHHH W HaXOXJIeHUE
Tr€OMETPUYECKUX BEIMYMH, IPUMEHSST U3BECTHBIE METOIBI TIPH PEIICHUH MATeMAaTUYECKUX
3a]1a4 MOBBIIIEHHOTO W BBICOKOTO YPOBHS CIIOKHOCTH;

® TMPUMEHSTh MPOCTEUIINE MPOTrPAMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3aa4;

® U3BJICKaTh, MPEOOPA3OBLIBATH W HMHTEPIPETUPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, MpeacTaBIeHHYIO0 Ha YepTekKaxX U PUCYHKAX;



IIPUMEHATH TOJIYYEHHbIC 3HAHUS HAa IMPAKTUKE: CPABHUBATh U AHAJIM3UPOBATH PEAJIbHBIC
CUTYalllH, IPUMEHATh U3YUEHHbIC MOHATUS B MPOLIECCE NOUCKA PEIIECHUS MATEMATUYECKU
cOpMyYIMPOBAHHON MPOOIEMBI, MOJICIMPOBATH PEAIbHBIE CUTYAIMH Ha SI3bIKE T€OMETPHH,
HCCIEA0BATh IIOCTPOCHHBIE MOJEIHA C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATHM H
TeopeM, ammapaTa ajareOpsl, pemars MPAaKTUYECKHe 3aJaud, CBSI3aHHBIE C HAXOXKJICHHEM
r€OMETPUYECKUX BEJIUYMH;

UMETh NPEJCTABIECHNUS 00 OCHOBHBIX ATalax pPa3BUTHUsSI F€OMETPUM KaK COCTaBHOW 4acTu
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiaacca oOyyaromuiicss HAQyquTCs:

cBOOOJTHO OTEPHPOBATH TOHATHSIMHU, CBSI3aHHBIMH C IMJIMHIPUYECKOH, KOHUYECKOW W
cepruIecKoil MOBEPXHOCTIIMH, OOBICHATH CIIOCOOBI TTOJTyYCHHUS

ONEpUPOBaTh TMOHATHUAMH, CBSI3aHHBIMM C TeJaMU BpALEHUS: IMIUHIPOM, KOHYCOM,
cdepoil u mapowm;

pacrno3HaBaTh Teja BpalleHus (LWIMHIpP, KOHYC, cdepa U 1ap) U OOBSCHITH CHOCOObI
MIOJIyYEHUS TEJl BpaIlleHNUS;

KJIaCCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHUE CPePhl U MIOCKOCTH;

BBIYMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TeJl BpallleHUs, 00bEMBI U IIIOIIAIN
MMOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPALIEHHs, T€OMETPUUYECKUX TeJl C MPUMEHEHUEM
(opmyu;

CBOOOJHO OIEpPUPOBaTh MOHATHSAMH, CBA3aHHBIMH C KOMOMHALMSAMM TeJl BpAllEeHUs H
MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIMCAaHHBIM B cepy U OMHCAHHBIM OKOJIO Ccdepsl,
cdepa, BUcaHHasi B MHOTOTPAHHUK UJTU TEJIO BPAIlleHHUS;

BBIYHCIISATH COOTHOLICHHSI MY TUIOIIAIIMU MTOBEPXHOCTEN 1 00bEMaMuU MOI0OOHBIX TEJI;
n300paxaTh U3ydaeMble (PUTyphl, BHIMOIHATH (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TeJl BPAIllCHUS;
U3BJIEKaTh, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH(DOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECcKUX (PUrypax, MpeaCTaBICHHYIO Ha YepTekKaxX U pUCYHKaX;

cBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

pelaTh reoOMeTpUUECKUE 3aJa4l Ha BBIYUCIICHUE YIJI0OB MEXKIY IPSIMBIMH U IIJIOCKOCTSMU,
BBIUMCJIEHUE PACCTOSIHUN OT TOYKM 10 IUIOCKOCTH, B 1LI€JOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/1a IPH pelleHNH;

CcBOOOJIHO OIEpUPOBATh MOHITUSAMH, CBSI3aHHBIMHU C JBHDKEHHUEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIKCHMIA,

BBITNOJIHATh N300paKEHUs MHOIOI'PAaHHUKOB U TeJI BPAIlleHUs IpU MapajuleIbHOM IepeHoce,
LEHTPAJIbHOM CHUMMETPHH, 3€pKaJIbHOM CHUMMETPUM, IpPU TOBOPOTE BOKPYT MpPSMOIi,
npeoOpa3oBaHus M000MS;

CTPOMThH CEUEHHUs] MHOTOTPAHHUKOB M TEJ BpalllEHUs: CEYCHUs LMIMHApa (apaiiebHO U
NEePIEHANKYIIIPHO OCH), CEYeHMs KOHyca (mapajjiesibHbleé OCHOBAHUIO M IPOXOJAIIME
yepe3 BEpLIMHY), CeUCHMS 111apa;

UCIOJb30BaTh METOJbl IOCTPOEHUS CEUEHHM: METOJa CJIelOB, METOJ BHYTPEHHEro
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH MJIOCKOCTH;

JOKa3bIBaTh N€OMETPUUECKHUE YTBEPKICHHUS,

IPUMEHATh TeoMeTpuueckue (GaxkThl s pelieHus CTEepPeoOMETpPUYECKMX — 3ajad,
MIPEAIIONATAIONINX HECKOJBKO IIAroB PEUICHMS, €CIM YCJIOBMsS IPUMEHEHHs 3aJaHbl B
SIBHOU U HEsIBHOU (hopme;

pemars 3aJaud  Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKMX OTHOUIEHMH U HaXOXKJIEHUE
TFE€OMETPUYECKUX BEJINYMH;

MIPUMEHATh NPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI IIPU
PELIEHUH CTEPEOMETPUYECKUX 33/1aY;



IIPUMEHATH IIOJIyYCHHbIC 3HAHMS Ha IPAKTHKE: CPABHUBATH, aHAIM3UPOBATh U OLICHUBATh
peanbHbIe CUTyallMd, NPUMEHATh HW3Y4YCHHBIE IOHATHs, TEOPEMBI, CBOWCTBA B IIPOLECCE
MOWCKA pEIIeHHs] MaTeMaTHYeCKH CQOPMYIUPOBAHHONW MpPOOJIEMBbI, MOAEIHPOBATH
peanbHble CUTyallUHM Ha S3BIKE TE€OMETPHM, HCCIEAOBATh IIOCTPOCHHBIE MOJCIN C
WCIIOJIb30BAHUEM TE€OMETPHUECKMX MOHATHA W TEopeM, ammapara aireOpbl, pemarb
IIPAaKTUYECKHE 3a7a4U, CBS3aHHbBIC C HAX0XKICHUEM I€OMETPUYECKUX BEINYMH;

UMETh TPEJCTABIECHNS 00 OCHOBHBIX ATalax pa3BUTHs M'€OMETPUM KaK COCTAaBHOM 4acTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



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

KoauuecTBO yacon DJ1eKTPOHHbBIE
uudposbie
Ne n/m Tema ypoka KoHTpoJbHBI IMpakTHUyecku
P Bcero 0 I%Oﬂ ¢ pa p cexne o0pa3oBaTeJibHbIE
ThI ThI
paoo pabo pecypcsl
1 OcCHOBHBIE ITpaBUIIa U300PAKEHHS Ha PUCYHKE IIJIOCKOCTH, |

MapauIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

[NousTHS cTEpeoMeTprH: TOUKA, IPSIMasi, IIOCKOCTD,
2 npoctpancTBO. OCHOBHBIE MpaBUIIa H300paKEHUST Ha PUCYHKE 1
TJIOCKOCTH, TAPAILICNILHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: NEPeCCKaromrecs MJIOCKOCTH, MMEPECCKAIOIINUECA TTpsAMast

3 Y TUIOCKOCTh; TIONTYITPOCTPAHCTBO :

4 [MousTHst: nepecekaronrecs TIOCKOCTH, MEepeceKaromuecs npsmas 1
Y TUIOCKOCTh; TIONTYITPOCTPAHCTBO

5 MHororpaHHUKH, 1300payKeHNE MPOCTEUIITNX MPOCTPAHCTBEHHBIX 1
(buryp, HECYIIECTBYIOMMX 00HEKTOB

6 MHororpaHHUKH, H300paKeHUe MPOCTEHIIIX MPOCTPAHCTBEHHBIX 1
(buryp, HeCyIeCTBYIOMMX 00HEKTOB
AKCHOMBI CTEPEOMETPUH U NIEPBhIC CIEACTBUSI U3 HUX 1

8 AKCHOMBI CTEpEOMETPHUH | TIEPBBIC CISICTBUS U3 HUX 1

AKCHOMBI CTEpEOMETPHH | TIEPBBIC CIEACTBHS 13 HUX. CIIocoObl
9 3alaHus MPSAMBIX U IIOCKOCTEHN B TpocTpaHcTBe. O003HAYSHHS 1
MPSAMBIX U TIJIOCKOCTEHN

Nzobpakenne ceueHnii mupamMuIbl, KyOa M MPU3MBL, KOTOPEIE
MPOXOST Yepe3 ux peopa. M3obpaxeHnne nepecedeHms
MOJIYYCHHBIX IIOCKOCTEW. PackpallinBaHue MOCTPOCHHBIX CEUECHUN
pa3HBIMH LIBETaMHU

10

N300pakeHne cedeHuit mupamMuIbl, Kyoa 1 IpU3MBI, KOTOPbIE
MPOXOST Yepe3 ux peopa. M3o0paxeHnne nepecedeHms
MOTYYeHHBIX TUIOCKOCTEH. PackpamiBaHye OCTPOSHHBIX CeUeHNI
pa3HBIMHU [IBETAMH

11

W3o6paxenne cedeHni MupaMuibl, Ky0a U IPU3MBbL, KOTOpPhIE
mpoxoaaT yepe3 ux péopa. MzobpaxeHnue nepecedeHus
MOJTyYEHHBIX MIIOCKOCTEN. PackpammBaHie MOCTPOEHHBIX CEUEHNN
pa3HBIMH LIBETAMHU

12




13

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

14

MeTton cieoB sl TOCTPOCHUST CEUCHUI

15

Meropa cienoB ans nocTpoenus ceueHuil. CBoiicTBa nepeceueHuit
NPSIMBIX U IJIOCKOCTEN

16

Meropa cienoB A TOCTpoeHus ceueHuil. CBolicTBa nepeceyeHmit
HPSIMBIX U IJIOCKOCTEN

17

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

18

[ocTpoenue cedenuii B mupamue, Kyoe mo TpéM TouKaM Ha
pébpax. Co3naHue BEIHOCHBIX YepTEeXel U 3aIHCh IaroB
IIOCTPOEHUS

19

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

20

[TocTpoenue ceueHnid B mupaMue, Kyoe 1mo TpéM TOUKaM Ha
pé6pax. Co3nanue BEIHOCHBIX YEPTEKEH U 3aITUCh II1aroB
MIOCTPOEHUS

21

IToTOpenue muanumerpuu: Teopema o MPONOPIHOHAIBHBIX
orpeskax. [logoOue TpeyroaT-HIKOB

22

IToropenue nnanumerpun: Teopema MeHenasi. Pacuertsl B
CEUEHMIX Ha BRIHOCHBIX UepTexax. Mcropus pa3BuTHS
IJTAHUMETPHUH U CTEPEOMETPUH

23

KonTtponrsaas pabora "AkcruoMsl crepeomeTpun. CedeHus "

24

B3anMHoe pacnionoxeHue npsMbIX B IPOCTPAHCTBE.
CkpeumBaronecs npsmbie. [Ipr3Haku cKpemuBaomuXcs NPsMbIX.
[TapannenbHble IPSIMBIE B IPOCTPAHCTBE

25

Teopema 0 cyleCTBOBAHUU U €AUHCTBEHHOCTH OPSIMOMN
napajiebHOM JAHHOW MPSMOM, MPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKalllel Ha JTaHHOU npsaMoil. Jlemma o
MepeceYeHNHU NapaUIEIbHBIX MPSIMBIX TJIOCKOCTHIO

26

[TapannensHOCTH Tpex NpsAMBIX. Teopema o TpEX mapasuiebHbIX
npsiMbIX. Teopema 0 CKpelrBaoImuXcsl IPsSMBbIX

27

[TapannensHoe npoekTupoBanue. OCHOBHBIE CBONCTBA
napajieNIbHOTO MpoekTupoBaHus. M3o0paxeHnue pasHbix GUryp B




napannenbﬂoﬁ IIPOCKIIMHU

HeHTpaHI)HaH IIPOCKIHA. Yronc COHAIIpaBJICHHBIMH CTOPOHAMMU.

28
Yron MeX1y IpsIMbIMU

29 3ajaun Ha JOKA3aTENbCTBO U UCCIEIOBAHUE, CBA3AHHBIC C
PACIIONIOKCHHUEM ITPSAMBIX B ITPOCTPAHCTBE
[TonaTus: napanienabHOCTh NPSIMON U TIIIOCKOCTH B IPOCTPAHCTBE.

30 [IpusHak mapayuieTbHOCTH MPSMOM U mIockocTH. CBOMCTBA
MapajuIeTbHOCTH MPSIMOM U TJIOCKOCTH
I'eoMerpudeckue 3aa4un Ha BRIYUCICHUE U JI0KA3aTeNbCTBO,

31 CBSI3aHHBIC C TTAPAIIICIIBHOCTHIO MIPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

3 [TocTpoenne ceuenus, MPOXOIAIIETO Yepe3 NaHHYIO MPIMYI0 Ha
YEPTEXKE U NapajlIeIbHOIO JPYyrou npsaMmoi. Pacu€r oTHomeHui

33 [TapamrenpHas TPOEKITHS, TPUMEHEHHE TSI IOCTPOCHUSI CEUCHMI
KyOa u mapaenenunena. CBoHCTBa mapaienenurea 1 IpU3Mbl

34 HapannenLvHHe IJI0CKOCTU. [Ipu3HaKku napamieabHOCTH JIBYX
MIJIOCKOCTEHN
Teopema 0 nmapasmieNbHOCTH U €AUHCTBEHHOCTH INIOCKOCTH,

35 HNPOXOIALIEH Yepe3 TOUKY, HE NPUHAMISKAILLYI0 JAHHON IIIOCKOCTH
U CIEICTBHUS U3 HeE
CBoiicTBa mapamiedbHBIX MIIOCKOCTEN: O MapaenbHOCTH TPSIMbIX

36 IepeceueHus MpY NePEeCEUCHUH ABYX NapaUIeIbHbIX IIIOCKOCTEN
TpeTben
CBoiicTBa MmapauiedbHBIX TIOCKOCTEN: 00 OTpe3Kax MapaiebHBIX

37 HPSMBIX, 3aKIT0YEHHBIX MEKIY MapajuIeIbHBIMU IIJIOCKOCTSIMU; O
[IEPECEUCHUH NPSIMOM C IBYMSI IAapAJJIEIbHBIMU IUIOCKOCTSIMU

38 [ToBTopenue: Teopema [ludaropa Ha mrockocTu

39 IloBTOpEHNE: TPUTOHOMETPHSA NPSIMOYTOJIBHOTO TPEYTOJbHHUKA

40 CaoiicTBa Ky0a ¥ MPsIMOYTOIBHOTO TIapaJUIeennIieaa

41 Brrancnenve aimuH OTpe3KOB B KyOe U IPSIMOYT OJTbHOM
napajuielenunes1e

42 [lepnenaukynsspHOCTH HpHMOVfI U mockocTH. [IpusHak
NEePHEHAUKYISIPHOCTH MPSIMOM U IMIIOCKOCTU

43 [lepnenaukynsspHOCTb HpHMOVfI U mockocTH. [lpusHak
NEPHEHAUKYISIPHOCTU MPSMOM U IMIIOCKOCTU

A4 Teopema 0 CylIeCTBOBAHUU U €AUHCTBEHHOCTH MPSAMOH,

MPOXOASIIIEH Yepe3 TOUKY IPOCTPAHCTBA U NEPIEHANKYISIPHON K




IIJIOCKOCTH

45 [I10ckocTH 1 nepneHIMKYIIpHbIE UM IPsSMbIE B MHOTOTPaHHUKAX

46 [I1nockocTH 1 nepneHuKyIIpHbIE UM NPSIMbIE B MHOTOIpaHHUKaX

47 [Tepnennukyinsip u HakiioHHaA. [locTpoeHne nepneHaAnKyIspa u3
TOYKH Ha IPAMYIO

48 [Tepnennukyinsip u HakiioHHadA. [locTpoeHue nepneHaAnKyIspa u3
TOYKH Ha IPAMYIO

49 Teopema o Tpéx mepneHauKyIsipax (mpsmast 1 oopaTHast)

50 Teopema o Tpéx mepneHIUKyIsipax (mpsiMasi U oopaTHast)

51 YTron MeXly CKpelHBaOIIMMUCS TPSIMBIMH

52 [Tonck neprneHauKyISIPHBIX MPSAMBIX C TTOMOIIBIO
MePIIeHANKYIISIPHBIX TIIOCKOCTEN

53 OpToroHanabHOE IPOEKTUPOBAHUE

54 [TocTpoenne ceuennii Kyda, MprU3MBbI, MPABIIIBHON MTUPAMUIBI C
[IOMOILBIO OPTOrOHAJIBHOM MPOEKIMU

55 [TocTpoenne ceuennii Kyda, MprU3MBbI, MPABIIIBHON MTUPAMUIBI C
MTOMOIIBIO OPTOTOHAJIBHOW ITPOEKIIUU

56 Cummerpus B IPOCTPAHCTBE OTHOCUTENBHO IuIockocTu. [Tnockoctu
CUMMETPHUH B MHOTOIPaHHHKAX

57 ITpu3Hak nepneHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH Kak
CIIEICTBHE CUMMETPHH

53 IIpaBunbHBIE MHOTOIPaHHUKH. Pacy€r paccTosHU OT TOUKHU 10
MJIOCKOCTH

59 IIpaBunbHBIE MHOTOIPaHHUKH. Pacy€r paccTosHU OT TOUKHU JI0
IIJIOCKOCTH

60 CriocoObl OITyCTUTh NEPHEHAUKYIAPBI: CHMMETPHSL, CABUT TOUKH I10
napajienbHON MPSIMOM

61 CrBur 1o HemapauienbHOU MPSAMOM, U3MEHEHHUE PACCTOSHUM

62 KonTponsnas pabdora "B3anMHOe pacnionoxeHne IpsIMbIX U
IJIOCKOCTEN B MpOCTpaHCcTBE"
[ToBTOpEHNME: yroa Mexay IpsSMBIMH Ha TUIOCKOCTH,

63 TPUTOHOMETPUS B IPOU3BOIBHOM TPEYTOJIBLHUKE, TEOpEMA
KOCHHYCOB

64 [ToBTOpEHNME: yroa Mexay CKpENIMBAIOIMMHCS MPSIMBIMH B
MIPOCTPAHCTBE

65 ['eomerpudeckne METOABI BEIYMCIECHUS YIJIa MEKIY IPSIMBIMH B




MHOT'OI'paHHHKax

66 JByrpanHsiii yron. CBOWCTBO TMHEHHBIX YIJIOB ABYTPAHHOIO yIia 1

67 [lepnienaukynspHbIe IUIOCKOCTH. CBoiicTBa B3aIMHO 1
MepIEeHANKYIISIPHBIX MIOCKOCTEN
IIpu3Hak neprneHauKyJIIpHOCTH IUIOCKOCTEN; TEOpEMa O MPSIMOU

68 repecedeHus ABYX IIIOCKOCTe! MepeHANKYIISIPHBIX TpeTher 1
IIJIOCKOCTH

69 [IpsamoyronsHBII Mapauienenumnen; Kyd; n3MepeHus, CBOICTBa 1
MPsIMOYTOJIBHOT'O MTapaJuIeNenuIena

70 Teopema o JMAroHAIH NPSMOYTONILHOTO NMapajlleNenunesa 1 1
CIIE/ICTBHE U3 Heé

7 CrepeomeTprueckre U MpUKIIaAHbIe 3a/1a41, CBA3aHHBIE CO 1
B3aMMHBIM PACION0KEHHUEM IPIMBIX U IJIOCKOCTH

79 [ToBTOpEeHuMe: CKpenuBalonecs mMpsiMble, apasieabHbIe 1
MJIOCKOCTH B CTaHJIAPTHBIX MHOTOTPaHHUKAX
[Tapa mapamienpHBIX MIIOCKOCTEN Ha CKPEIIMBAIOMINXCS MPSIMBIX,

73 pacCcTOSHUE MEXTY CKPEIIMBAIOIIMMUCS MPSIMBIMU B TIPOCTHIX 1
CUTyalUsIX

74 Paccrositnue oT TOUKH /10 TIIIOCKOCTH, PACCTOSTHHE OT MPSIMOM 10 1
IIJIOCKOCTH

75 Beruncienne paccTosHuN MEXKJly CKPEIIMBAIOWAMHCA NPIMBIMH C 1
ITOMOIIBIO NEPIEHINKYIISIPHON IUIOCKOCTH
TpéxrpaHHBIN yroy, HEPaBEHCTBA IJIsl TPEXTPAHHBIX YTJIOB.

76 Teopema [Iudaropa, TeopeMbl KOCHHYCOB H CHHYCOB ISt 1
TPEXTPAHHOIO yria

77 OnemMeHThI cepruIecKol T€OMETPUH: T€OAe3UIECKUE INHIN Ha 1
3emie

78 KonTponsnas padora "Yrisl u pacctosHus" 1

79 Cucremarnsanus 3HaHUN "MHOIOIpaHHUK U €T0 DJIEMEHTHI" 1

80 [Tupamupa. Buasl nupamua. [IpaBunbHas nupamuga 1

81 [Ipusma. [IpsimMas u HakoHHAs pu3MbL. [IpaBunbHas npuzma 1

82 [Ipsmoit mapanenenumnesn, TPSMOYTOIbHBIN Mapauienenumnesn, Kyo 1

83 Brinykinele MHOrorpanauku. Teopema Oinnepa 1

34 Brinykinele MHOrorpanHukd. Teopema Oitnepa. [IpaBunbHbIe 1 1
MIOJTyIIPaBUJIbHBIE MHOTOTPaHHUKH

85 Kontponbshas pabora "MuororpaHHUKH" 1




86

Ilonsatue BCKTOpPA Ha IJIOCKOCTHU U B MPOCTPAHCTBC

1
87 CyMMa BEKTOPOB 1
88 Pasnocts BekTopoB 1
89 [TpaBuiio mapamenenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
9] Pa3n(i>1<eHMe BEKTOpa 1Mo 6a3ucy TpEéX BEKTOPOB, HE JISKAIIHX B |

OJTHOM TIJIOCKOCTH
92 CkanspHoe mpoun3BeIcHNE 1
93 Brrancienuve yriia Mexy BEKTOpaMU B IPOCTPAHCTBE 1
94 [Ipocreiimme 3aga4un ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4un ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga4un ¢ BEKTOpaMu 1
97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
98 O0001IeHNe U CUCTEMATU3ALINS 3HAHUI 1
99 O00011IeHNEe U CUCTEMATU3ALINS 3HAHUI 1
100 HroroBast KOHTpoJIbHAs paboTa 1
101 Hrorosast KOHTpoJIbHAsE paboTa 1
102 O060011eHNe U cCHCTeMaTH3aIHs 3HAHUN 1
OBHIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME 102




11 KJIACC

KoaunyecTBo yacos DJIeKTPOHHBIE
nu(ppoBbIe
Ne i/ Tema ypoka KoHTpoabHbI IIpakTnyeckn
P Bcero ° pﬁon ¢ pa p ecKue o0pa3oBarejibHbIE
ThI ThI
pabo pabo pecypesbl

1 [ToBTOpenue Temsl "KoopauHaThI BEKTOpa Ha MJIOCKOCTH U B 1

mpocTpaHcTae"
2 IToBTOpenue Tems! "CkransapHOE MIPOU3BEACHUE BEKTOPOB" 1
3 IToBTOpeHue TeMbl "BrIunciaeHne yriia MeXIy BEeKTOpaMH B 1

mpocTpaHcTae"
4 [ToBTOpenue Temsl "YpaBHEHHE TPSIMOM, TPOXOSIIEH Yepe3 IBE 1

TOYKH"
5 YpaBHEHHUE MIIOCKOCTH, HOPMallh, YpaBHEHHUE TIIOCKOCTH B OTPE3Kax 1
6 YpaBHEHHUE IIIOCKOCTH, HOPMaJlh, YpaBHEHHUE INIOCKOCTH B OTPE3KaX 1
7 BekTopHoe npoussenenue 1
8 JIuneliHpie HEpaBEHCTBA, IMHEHHOE TPOr PAMMHPOBAHUE 1
9 JIuneliHpie HEpaBEHCTBA, IMHEHHOE MTPOr PAMMHPOBAHUE 1
10 AHanuTUYECKUue METOJIbl pacuéra yriia MexX1y IpIMbIMH B |

MHOT'OI'PaHHUKAX
11 AHaIUTUYECKHE METO/IbI pacuéTa yriia Mex.1y IJI0CKOCTAMH B |

MHOT'OI'PaHHUKAX
12 dopmyna pacCTOSHUS OT TOYKU J0 MJIOCKOCTH B KOOPAMHATAX 1
13 HaxoxneHue paccTosHAN OT TOYKH JI0 TUIOCKOCTH B KyOe 1
14 Haxoxnenue paccTosHUN OT TOUKU JO IUIOCKOCTH B IIPaBUIIbHOM |

NUpaMue
15 KontponsHas pabota "AHamuTHyeckas reomeTpus" 1 1
16 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKA 1
17 CeueHus MHOTOTPAHHUKOB: METOJ CIICAOB 1
18 CeueHrs MHOIOIPaHHUKOB: CTaHIAPTHBIE INIOCKOCTH, NIepeceueHus |

MIPSIMBIX W TUIOCKOCTEN
19 [TapamrensHbIe TPSIMBIE W TUIOCKOCTH: NTAPAJUIEIbHBIE CEUECHHUS 1
20 [TapanmensHBIE IPSIMBIE U TUIOCKOCTH: PACUET OTHOIICHHH 1
71 [TapannenbHble NPsIMBIE U MIJIOCKOCTHU: YIIIbI MEXIY 1

CKPELIMBAIOIIMMUCS TIPSIMBIMU
22 [leprienauKynspHbIe TPSAMBIE U INIOCKOCTU: CTAHIAPTHBIE apbl 1




NEPHECHAUKYIAPHBIX IJIOCKOCTEN U IpsAMbIX, CAMMETPUU
MHOT'OI'PaHHUKOB

[epnieHqUKyIpHBIE IPSAMBIE U TNIOCKOCTH: TEOpPEMa O TpeX

23 MEPICHIUKYIIAPAX

o4 [eprieH MUKy PHBIC TIPAMBIC U TUIOCKOCTH: BEIYUCICHHS JUTHH B
MHOTOTPaHHHKAaX

75 [ToBTOpEHUE: Mmioaad MHOTOYTOJIBHUKOB, (POPMYIIBI IJIs TLIOIaIeH,
coo0pakeHHs moao0us

26 [ToBTOpEHUE: MioIaad MHOTOYTOJIBHUKOB, (POPMYIIBI JIJIs TIIONIaIeH,
coo0pakeHus moaoous

27 [ToBTOpEHUE: MioIaad MHOTOYTOJIBHUKOB, ()OPMYITBI TS TUTOIACH,
coo0pakeHHs moaoous

8 [Tnomaay ceueHnit MHOTOI'PaHHHUKOB: TUIOIIAIN TTOBEPXHOCTEH,
pa3pe3aHusi Ha 9aCTH, COOOPaKeHUS MOI00us

29 [Tnomaay ceueHnit MHOTOI'PaHHHUKOB: TUIOIIAIN TTOBEPXHOCTEH,
pa3pe3aHusi Ha 9acTH, COOOPaKeHUS MOI00us

30 KonTtponsnas pa6"0Ta "[ToBTOpEHME: MHOTOTPAaHHUKH, CEUCHUS
MHOTOTPaHHHKOB

31 O0béM Tena. O0beM MPAMOYTOIBLHOTO Tapajuie/IenuIe1a

32 3amaun 00 yJBOCHUU KyOa, 0 KBaaparype Kyba; o TPUCEKITUH yTiia

33 CrepeomeTprdecKue 3aJa9H, CBI3aHHBIE C 00BEMOM IPSIMOYTOIBHOTO
napajiesenuena

34 [pukiamHeie 3a7a9M, CBSI3aHHBIE C BEIYMCICHUEM 00BEMa
MPSMOYTOJIBHOT0 NapaieeuIea

35 OO0BEM TIpAMON TTPU3MBI

36 CTepe(zMeTqueCKHe 3a7aqy, CBSI3aHHBIC C BEITUCICHHEM 00bEMOB
TIPSIMOH TIPA3MBI

37 [IpukitagHpie 3a1a4M, CBA3aHHBIC C 00BLEMOM IPAMOM ITPH3MBI

38 Beruncnenrne 00bEMOB TEI ¢ TIOMOIIBIO ONPECIEHHOT0 HHTErpaa.
OO0BEM HAKIIOHHOK MTPU3MBI

39 BLquIcneHHe 00BEMOB TeJT C MTOMOIIIBIO ONPeACIEHHOrO HHTErpaa.
OOBEM THpPaMUJIBI

40 dopmyna 00béMa mupamuasl. OTHOIIEHHE 00HEMOB ITHPAMU]] C
OOIIUM YTIIOM

A1 ®dopmyna o6béMa mupamuasl. OTHOIIEHHE 00BEMOB MMAPAMUJ C
O0IIIM yTIIOM

42 CrepeoMeTprdecKue 3aJa9u, CBI3aHHBIE ¢ 00BEMaMU HAKIIOHHON

IIPU3MBbI




43 CrepeoMeTpuyecKie 3a1auu, CBI3aHHbIe C 00BEMaMH MTUPAMUIBI 1

A4 Ipuknanueie 3agaun no Teme "OO0bEMBI Ten", CBA3aHHBIE C 00BEMOM 1
HAKJIOHHOW IPHU3MBI

45 Ipuknanaeie 3agaun o TeMe "OO0bEMBI Ten", CBI3aHHBIE ¢ 00BEMOM 1
MU PAMHUJTBI

46 IIpumenenue 00bEMOB. Brrdncienue pacCTOSHUS 0 MIOCKOCTH 1

47 KonTtponsHas pabota "O6bEM MHOrOrpaHHHKa" 1

48 HunuHapruyeckas MOBEPXHOCTh, 00pa3yroIINe IMIMHIPHIECKON 1
IIOBEPXHOCTU

49 Humunnp. Ipsamoit xpyrosoi nunusap. Ilnomans nopepxHocTu 1
LIUIUHIpA

50 Konngeckast moBepxHOCTh, 00pa3yIonIie KOHNIECKON TTOBEPXHOCTH. 1
Konyc

51 CeueHne KOHYca TIIOCKOCTHIO, TAPAJIJIEIbHOM IMIIOCKOCTH OCHOBAHUS 1

52 Yceu€Husiit KoHyC. M300pakeHe KOHYCOB U YCCUEHHBIX KOHYCOB 1

53 [Tnonrans 6G0KOBOM MOBEPXHOCTH U MOTHON MOBEPXHOCTH KOHYCA 1

54 [Tnomrans 6G0KOBOM MOBEPXHOCTH M MOTHON MOBEPXHOCTH KOHYCa 1

55 CrepeomeTpryecKue 3aJa9d Ha JOKA3aTENbCTBO U BEIUHCICHNUE, |
MIOCTPOCHUEM CEUCHUH MMIMHAPA, KOHYyCa

56 CrepeoMeTprdecKue 3aJa9d Ha JOKA3aTEIbCTBO U BEIUHCICHNUE, |
MTOCTPOECHUEM CEUCHUH MIINHAPA, KOHyCa

57 [Ipuknagaeie 3a1a4n, CBI3aHHBIE C IFIMHIPOM 1

58 [Ipuknagaeie 3a1a4n, CBI3aHHBIE C IFIMHIPOM 1

59 Coepa u map 1

60 [epeceuenue ctheps! u mapa ¢ WIocKocThi0. Kacanue mapa u cheps |
TUIOCKOCTHIO. Bun u n300paskeHue mapa

61 [epeceuenue cheps! u mapa ¢ WIocKocThi0. Kacanue mapa u chepsr |
TUIOCKOCTHIO. Bun u n3o0paskeHue mapa

62 YpaBuenue chepsl. [Lmomanb chepsl u e€ gacreit 1

63 Cummerpust chepsl U mapa 1
CrepeoMeTprdecKue 3aJa9l Ha JOKA3aTENbCTBO U BEIUHMCICHUE,

64 CBsI3aHHBIC CO CPEPOid U IIAPOM, TOCTPOCHUEM HX CEUCHHI 1
TUIOCKOCTBIO
CrepeomeTprudecKue 3aJauu Ha JOKa3aTeNbCTBO U BBIUKMCICHUE,

65 CBSI3aHHBIE CO c(hepoil U IApOM, TOCTPOCHUEM UX CCUCHUH 1
IJIOCKOCTBIO

66 IpuxnagHele 3a1a4n, CBSI3aHHBIE CO Chepoi U mIapoM 1




HOBTOpeHI/IeZ OKPY’KHOCTDb Ha IIJIOCKOCTH, BBIYHUCJICHU B OKPYKHOCTH,

67 1
CTaHIapTHBIE MTOIO0HS

68 Pasznuunbie KOMOWHAIIMY TEN BpAIIEHHs] 1 MHOTOTPaHHUKOB 1

69 3anauu no Teme "Tena u MOBEpXHOCTH BpaLICHUS " 1

70 3anauu o Teme "Tena u MOBEpXHOCTH BpalCHUs " 1

71 KontponsHas pabdota "Tena u moBepxHOCTH BpameHus" 1

72 O6béM ununapa. Teopema 06 06bEME MPIMOro MUIUHAPA 1

73 Brruncnenne 00bEMOB TeN ¢ TIOMOIIBIO OMPEIEIEHHOT0 HHTETpaa. 1
O0BéM KOHYCa

74 [Tnonranu 60KOBOH U MOTHON TOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpuuecKue 3aJIa4u, CBA3aHHBIEC C BBIYUCICHHEM 00bEMOB 1
LIUIMHIpA, KOHYyCa

76 [Mpuxnagneie 3apaun o Teme "OOBEMBI U MIIONIAN TTOBEPXHOCTEH 1
Ten"
OO0béM mapa u mapoBoro cekropa. Teopema 00 06bEMe mapa.

77 [Tnomane cdeprr. CtepeomeTprdecKue 3aauu, CBI3aHHBIC C 1
BBIUHCIICHHEM 00BEMOB IIIapa, MapoBOr0 CETMEHTA U IIaPOBOTO
CeKTopa
[Tpuxnannaeie 3ana4n o Teme "OOBEMBI Ten", CBA3aHHBIE C 00BEMOM

78 mapa ¥ mionaiso chepbl. COOTHOMICHUS MEXITY TUIOIIASIME 1
MMOBEPXHOCTEH 1 00BEMaMHK ITOTOOHBIX TEI
[TomoOHBIE Tena B mpocTpaHcTBe. Mi3MeHeHne 00bEMa MpH MoI00HH.

79 CrepeoMeTprdecKue 3aJaqu, CBI3aHHbIEC C BEIYUCICHHEM 00bEMOB TeTl 1
Y TIJIOMIAIH TTIOBEPXHOCTEN

30 KonTtponsHas padota "ILimomaan moBepXHOCTH B 00BEMBI KPYTIIBIX |
ten"

31 HBmxenns npoctpancTBa. OToOpaxkeHus. [{BIKEHUS H PaBEHCTBO |
¢uryp. ObmIre CBOWCTBA ABYKECHUH

22 Bunp! neikeHnit: mapauieNbHBIH epeHoc, HeHTpaTbHas CHMMETPHS, |
3epKalibHasi CAMMETPHSL, TIOBOPOT BOKPYT MIPSIMOM

83 [IpeobpazoBanus momodus. [Ipsimast u cepa Ditnepa 1

84 ['eomeTrprdeckue 3a1a4u Ha MPUMEHEHUE JIBIKCHUS 1

85 KonTtponsHas pabota "BekTopsl B ipocTpaHcTBe" 1
Ob6o6maromiee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca TeOMETPHH

86 10-11 xiaccoB, cucremaru3anus 3HaHuil: "IlapannensHOCTh NPSAMBIX U 1
TJIOCKOCTEH B ITpOCTpaHcTBe"

87 O6o6marorniee mopropeHne 11 NOHATHH B METOJIOB Kypca Te€OMETPHH 1




10-11 xyaccoB, cuctemMaTu3alys 3HaHU: "BekTopsl B IpocTpaHCTBe"

Ob6o6marormee nopropeHue 11 NoHATUN U METOIOB Kypca FeOMeTpUH

88 . 1
10-11 knaccoB, cucTeMaTu3aIys 3HaHui: "BekTopsl B mpocTpaHcTae”

29 O6o6maroree nopropeHue 11 MoHATHI U METOJOB Kypca FreOMeTpUH |
10-11 knaccoB, cucremMaTu3aiys 3HaHui: "O0beM MHOrorpaHHuKa"

90 Ob6o6maroree nopropeHue 11 NoHATUI U METOOB Kypca FreOMeTpHH |

10-11 xiaccoB, cucremaTu3alys 3HaHui: "OO0beM MHOrOrpaHHUKA"

Ob6o6maroree nmosropeHue 11 MOHATHI 1 METOZIOB Kypca FreoOMeTpUH
91 10-11 kiaccoB, cucremaTu3anus 3HaHui: "Ilnomanm moBepxHOCTH U 1
00BEMBI KpyTIIBIX Ten"

Ob6o6maroree nopropeHue 11 NoHATHI 1 METOOB Kypca FreOMeTpHH
92 10-11 kiaccoB, cucremaTu3anms 3HaHui: "Tlnomaam moBepxXHOCTH U 1
00BEMBI KPYyTIIBIX TEN"

93 Wrorosas koHTponbHas paboTa 1

94 Wrorosas koHTponbHas paboTa 1

95 [ToBTOpeHue, 0600IICHNE U cUCTEMATHU3allis 3HAHUHA 1

9% Hcropus pa3BuTus cTepeOMETpHH KaK HAYKH U €€ pOib B passuTHH 1
COBPEMEHHBIX HHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOIOTHI

97 Hcropus pa3Butus crepeoMeTpHy Kak HAYKH U €€ poib B passuTHH 1
COBPEMEHHBIX HHXECHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTHI

08 Hcropus pa3BuTus cTepeoMeTpHH Kak HAYKH U €€ poiib B pasBHTHH |
COBPEMEHHBIX HHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTHI

99 Hcropus pa3Butus cTepeoMeTpHH Kak HAYKH U €€ pOJb B pasBHTHI |
COBPEMEHHBIX HHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTHI

100 Hcropus pa3Butus cTepeoMeTpHr KaKk HAYKH U €€ poib B pasBuTHI |
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTHI

101 Hcropus pa3BuTHs cTepeOMETpHH KaK HAYKH U €€ Pojb B pasBHTHH |
COBPEMEHHBIX HHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTHI

102 Hcropus pa3BuTHs CTEpEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTHH |

COBPEMCHHBIX HHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT UK

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102




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

Marematuka. ['eomeTpust, 10 kmace/ Mep3msak A.T'., Homuporckuii JI.A.,
[Tonaxos B.M.; mon penakmueit [lomonsckoro B.E., OGmiecTBo ¢ orpaHu4eHHON
otBeTCTBeHHOCTHIO M3 natenbckuil ientp « BEHTAHA-T'PA®»; AxkumonepHoe
obmectBo «M3marenscTBO «IIpocBemenne»

METOANYECKHNE MATEPHAJIbBI JISA YUUTEJIA

1) Marematuka. ['eometpus, 10 knacc/ 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. ['eometpus, 10 kmace/ Mep3nsak A.l'., Homuposckuii JI.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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