AHHOTANUA K pado4eid mporpamme ydeOHoro npeamera «I'eomerpusi»

PaGouast mporpamma yueOHOro mnpeamera «l'eomerpus» 00s3aTeNbHON MPEAMETHON
obmactn «MaremaTnka u nH(pOopMaTHKa» pa3paboTaHa B COOTBETCTBUM C MyHKTOM 18.2.2 ®I'OC
COO, ®OOIT COO, ITonoxenunem o paboueii mporpaMme yaeOHOTO IpeaMeTa, y4eOHOTO Kypea,
yueOHOT0 MOJIYJIsl, Kypca BHEYPOUHOU AEATENbHOCTH M peanu3yercs 2 rona, 10-11 kiacc

Paboyas mporpamma  pazpaborana @ H MO yuyuTenen MaTeMaTUuKH1 u
MH(OPMATUKH, OMNpeNesieT OpraHu3aluio  00pa3oBaTeNbHON  ACSITENbHOCTH YYHUTENs B
miKoJsie Mo yuebHomy npeamery «I'eomerpus»

Pabouas mporpamma yuebHoro npenmera «leomerpusi» ssusiercs yacteio OOII COO
ONPEIEISAIOIIECH:

- COZIepKaHHE;

- INITAHUPYEMBIE Pe3yIbTaThl (JINYHOCTHBIC, METAIPEIMETHBIC U TIPEIMETHEIE);
- TeMaTUYECKOE TUTAHUPOBAHKUE 1 BO3MOXKHOCTBIO Hcnobp3oBanus JOP/IIOP.

Pabowas mporpamma oOCyXkIeHa H TPHUHATA PEIICHHEM I[eAarOrHuecKoro COBETa,
COTJIacoOBaHA 3aMECTUTENIEM AMPEKTOpa IO y4eOHO-BOCHHMTATEIbHOM paboTe M yTBEp)KAEHA
JUPEKTOPOM TMMHA3HH.

Jara: 30.08.2023
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IHHOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcss ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oOuiero o0Opa3zoBaHus, TaK KaKk 00€CIeUYnBaeT BO3MOXHOCTh U3yUEHUS TUCLUILINH
€CTECTBEHHO-HAYYHOW HAINPABICHHOCTH M MPEIMETOB TYMAHUTAPHOIO IMKJIA.
[lockonmpKy  JIOTWUYECKOE  MBINUICHHE,  (GOopMUpPyeMOe  TpH  U3YYCHUH
00y4aroIMMUCs TOHATUHHBIX OCHOB T'€OMETPUH, NP JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELIEHUU I€OMETPUYECKHUX
3a1a4, YMEHHME BBIABUIaTb U ONPOBEpPraTb TIMIOTE3bl HENOCPEACTBEHHO
WCIIONB3YIOTCSA MPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOTO LMKJA, B YaCTHOCTH
(u3nuecKux 3aaay.

[{enb ocBOeHUs nporpaMmMbl yueOHOro Kypcea «I'eomeTpus» Ha yriyOaéHHOM
YpPOBHE — pa3BUTHE WHAWBUIYAJIBHBIX CIIOCOOHOCTEH OOydarommxcs mpu
M3YUYEHUU T€OMETPHUH, KaK COCTABIISIIOLIEH NpeaIMeTHOM obnactu «MaTtemaTuka u
nHpopmaTuka»  uyepe3  oOecreyeHue  BO3MOXKHOCTH  MPUOOPETEHUsT U
UCIIONIb30BaHUsl OoJjiee TIIyOOKMX TE€OMETPUYECKHX 3HAHMM M JEHCTBHUI,
CHELU(PHUYHBIX T€OMETPUHN, U HEOOXOAUMBIX ISl YCHEIIHOrO Mpo(hecCHOHaIbHOTO
oOpa30BaHMsl, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJadyaMy Kypca TE€OMETpHHM Ha YriayOJEHHOM YpOBHE,
PaCHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(opMupOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM,;

dopMUpOBaHUE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpax KaK o
BAKHEUIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKUCHIBATH U H3y4aTb
pa3HbIE SABJICHUSA OKPYXKAIOILIET0 MUpPa, 3HAHUE OHATUHWHOIO anmapara 1o pasaeiy
«CtepeomeTpus» yueOHOTO Kypca FeOMETpHH;

dopMupoBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  MOHSTUSAMH O
OPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HAaHUE TEOPEM,
GopMyn U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOIUTh
HECTaHJapTHbIE CIOCOOBI PEIICHUS 33/1aY;

dbopMHpoOBaHUE YMEHUS PAaClIO3HABATh HA YEPTEXKAX, MOJEISAX U B PEATbHOM
MHUpE€ MHOIOTPAaHHHKM M Tejla BpallCHUs, KOHCTPYUPOBATb T'€OMETPUYECKHUE
MOJIEIIH;

(dbopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TeOopuid, (PopMUpOBaHHE MOHMUMAHHUS POJU AKCHOMATUKH MPU
IIPOBEJICHUN PACCYKICHUN;

dbopMUpOBaHHE YMEHHS BIaJE€Th METOJIaMHU J0Ka3aTebCTB U aJTOPUTMOB
pelIeHns], YMEHUSA UX IPUMEHSTH, NMPOBOAUTH JIOKA3aTENIbHBIE DPACCYKICHUS B
XOJI€ PELICHHs CTEPEOMETPUYECKHX 3a7a4 U 3a/1a4 C MPAKTUYECKUM COACPIKAHUEM,
(opMupoBaHHE TPEACTABIECHUS O HEOOXOJUMOCTH  JIOKA3aTeIbCTB  IPH



000CHOBaHMM MAaT€MAaTHUYECKUX YTBEPKICHUM U POJIM AKCHOMATUKH B POBEIECHUN
JEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPLUICHCTBOBAHWE WHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CITIOCOOHOCTEN 00YyUaronMXcs, MO3HABATEIbHOM aKTUBHOCTH, MCCIIEIOBATEIbCKUX
yMEHUM, KpUTUYHOCTU MBIILICHUS, UHTEPECca K U3yUCHHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATIBHONH TPAMOTHOCTH, PEIEBAHTHOM T€OMETPUH:
YMEHUSl pPacro3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX W IPH HU3YYEHUU APYTHUX
y4eOHBIX MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEd M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl peaJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
MHTEPIPETALNN ITOTyYEHHBIX PE3YIIbTATOB.

OCHOBHBIMH COZEPKATEIbHBIMU JIMHUAMH y4eOHOro kypca «l'eomerpusi» B
10-11 «kmaccax sBusroTcs: «lIpsMble ©  TJIOCKOCTH B MPOCTPAHCTBEY,
«Mmuororpanaukn», «Tena Bpamenus», «BeKTOpsl W  KOOpIHWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY, PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTeNIbHBIM JIMHUAM y4eOHOTo Kypca, a
(opMupoBaHHE JIOTUYECKUX YMEHUH pachnpenenserca He TOJIbKO IO
CoJiepKaTeNbHBIM JIMHUSAM, HO U 10 rojgaM o0yueHusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHusi DenepalibHON paboueit
MpOrpamMMbl, pacnpeieNéHHbIM MO0 TrojlaM OOYy4YeHUs, CTPYKTYPUPOBAHO TaKHUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIIMAIBLHBIM BOIIPOCAM 00yYaromuecs
oOpaliaiuch HEOAHOKPATHO. OTO  TMO3BOJIIET OpPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHIMU U HABBIKAMM TOCIIEA0BATENIBHO U MTOCTYNATENIBHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUNA O0Yy4YaroIMUXCs, PaCIIMpss U yriayOmsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon kK M3y4EHHIO T€OMETPUH Ha YTIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycioBus Ui auddepeHuHaniu  00ydeHHs,  MOCTPOCHUS
UHAMBUIYABHBIX 00pa3oBaTENbHBIX MpOrpamMMm, OOECleyuTh yriayOneHHoe
M3Yy4YEeHHE T€OMETPHUU KaK COCTaBJISAIONIeH yueOHoro npeamera «MareMaTukay;

HOJIFOTOBUTH OOYYalOUIMXCA K MPOJOJDKEHHIO H3yUYEHHUS MaTeMaTUKH C
yu€ToM BbBIOOpa Oymymier mpodeccun, obOecrieuynBas NMPEEMCTBEHHOCTh MEXKIY
o01uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wu3ydenue ydebHoro kypca «l'eomeTpusi» Ha yTIIyOJIEHHOM YypOBHE
otBoautcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Heenmo), B 11 knacce — 102
yaca (3 Jaca B HeJIeINi0).



COILEPKXAHUE OBYYEHMUSA
10 KJTACC

IIpsiMmble M MJIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE  TIOHATHUS  cTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpancTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOSHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue npsMbIX B IIPOCTPAHCTBE: IIE€peceKarolmecs,
NapajuleJbHble W CKpelmBarouecss npsmble. lIpu3Haku CcKpemuBarommxcs
npsMbIX. [lapaninenbHOCTh MPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapajuIeIbHbIE
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIIBHOCTD TPEX MPSAMBIX, IAPAUIEIBHOCTD PSIMOI
U 1uiockocTu. [lapamienbHoe M LEHTpalbHOE MNPOEKTUPOBAaHUE, H300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajIeIbHOIO MPOEKTUpOBaHUA. I300pakeHue
Guryp B nmapayuieqbHOM MPOEKIUU. YTJbl C COHANPABIEHHBIMA CTOPOHAMH, YTOJl
MEKly NPSAMBIMH B MPOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapajieibHbIE
IJIOCKOCTH, CBONCTBA IapajuIesIbHBIX IIJIOCKOCTEH. [Ipocrenmme
OPOCTPAHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTH: TETpaj’Ap, HNapajliesienumnesn,
MMOCTPOCHUE CCUCHUU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: MEPIEHINUKYJISIPHBIE MIPSIMbIE B
MIPOCTPAHCTBE, NPSAMBIE NapaJUICIbHBIE M TEPNEHAUKYISPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH MPSAMOM M IUIOCKOCTH, TeOpemMa O MpsAMOU
NIEPIEHINKYJIAPHOU IIJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHHUE.
IleprieHIMKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IJIOCKOCTH,  MpoeKkuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYIAPHOCTh  IJIOCKOCTEW: NPHU3HAK  IEPIEHIUKYJSIPHOCTH  JABYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

VYrael B OPOCTPAHCTBE: Yroa MEXAY NPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yIroJ1, JMHEWHBIN yroJl ABYIPAHHOrO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoiicTBa IIIOCKUX U
JIBYIPAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB W CHUHYCOB IS
TPEXIPAHHOIO YIJa.

MHOrorpaHHuKHU

Buapel MHOrorpaHHMkoB, pa3BEpTka MHoOrorpaHHuka. lIpusma: n-yrosbHas
npu3Ma, IpsiMasi 1 HaKJIOHHAasl TPU3Mbl, OOKOBas U MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NOpsAMOYTOJIBHBIA — MapajuleJieNuUIle] W  €ro  CBOWCTBA.
Kparuvaiimne mnmyTm Ha TMOBEpXHOCTM MHOrOrpaHHHMka. Teopema Oinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronpHas mOUpaMuna,
npaBwiIbHas W yceu€HHas mnupamuisl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPaBUWIBHOW NUpaMuibl. [IpaBuibHbBIE MHOTOTPAaHHUKH: INPABUJIbHAS NpPU3Ma U



MpaBUJIbHAs MNUpaMUIa, NPAaBWIbHAS TPEYrojbpHas MNHUpaMUa W IPaBUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTa’JIp,
TOJEKa’Ap U UKOCASP.

Bbruncnenne 31€MEHTOB MHOTOTPAHHUKOB: pEéOpa, IuaroHalu, YIJIbL.
[Inomane OOKOBOM MOBEPXHOCTH M IOJIHOM IOBEPXHOCTH MPSMOMl TNPHU3MBI,
IUIOIIAJb OCHOBAHMI, TeopeMa O OOKOBOW ITOBEPXHOCTU NPSIMOU IPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHOM MUPAMUIBL,
TeopeMa O IUIOIIAIU YCEeUEHHON TUPaMU/IBbL.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHHM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IIPAaBWJIBHOM MHOTOIPDAaHHHUKE: CUMMETPHUS
napajiejenuneaa, CUMMETPHs TPaBUIBHBIX MPU3M, CHUMMETPUS NPaBUIbHOU
MU PaMHU/IBI.

BeKTOpbI U KOOPAUHATHI B NIPOCTPAHCTBE

[ToHATHSA: BEKTOp B IPOCTPAHCTBE, HYJEBOM BEKTOp, JUIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIC, COHANPABICHHBIE M IPOTUBOIIOJIIONKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOpPaMU: CIOKECHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoiicTBa clloKeHUs] BEKTOpOB. CBONCTBA YMHOXKEHHSI BEKTOpA Ha YHCIIO.
[lonsiTME KOMIUTaHAapHBIE BEKTOPHI. [IpHM3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamienenumnena. Teopema O pas3IoKEHUM BEKTOpa MO TPEM
HEKOMIUIaHApHBIM ~ BekTOopaMm. IIpsMoyronbHas  cucTemMa KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpAMHATAMU BEKTOpa H
KOOpJIMHATAaMH TOYEK. YTOol MexAy Bekropamu. CKalgpHOE NpPOU3BEACHHE
BEKTOPOB.

11 KIIACC

Tesia Bpalmenust

[ToHsATHSA: UUIMHApPUYECKAs MOBEPXHOCTb, KOHHUYECKAs [OBEPXHOCTb,
chepuyeckas NOBEPXHOCTh, O0Opa3ylolMe TmoBepXHOocTed. Tena BpalleHus:
WIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnosoxxeHue
chepsl M TUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o0pakeHue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munmuApa u KoHyca. Cummerpus cdepsl u
mapa.

O0béM. OcHOBHbIE CBOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NpSIMOYTOJLHOTO Tapajuienenunena u ciaefactBus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW MPU3MBI, HWJIMHIpPA, TUpaMHibl U1 KoHyca. O0bEM 1apa u mapoBOro
CErMEeHTa.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. [Ipu3ma, BnHcaHHas B
HWIMHIpP, ONHMCaHHAas okojo uwinHiapa. Ilepeceuenne cdeppl u mapa ¢
iockocThio. Kacanuwe mapa u cdepbl miockocTeio. [ToHSATHE MHOrOrpaHHUKA,



OMHUCAaHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpallleHUsI.

[Tnomans MOBEPXHOCTH IWJIMHAPA, KOHYyCa, TUIOMAaab chepsl U e€ JacTei.
[Tomo6ue B mpoctpanctBe. OTHOmIEHHWE OO0BEMOB, IUIOMAACH IMOBEPXHOCTEH
nonooHsix Quryp. IlpeobpazoBanue mogoOusi, romMoTeTusi. Pemienue 3amay Ha
IUIOCKOCTHU € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceueHnit MHOTOTPAHHUKOB U TEJ BPAILEHUS: CEUCHUSI IIMIIMH]IPA
(mapajuilenbHO W MEPHEHAUKYJISPHO OCH), CEYEeHHUs KOHyca (mapajuielbHbIe
OCHOBAHHIO M TIPOXOISAIINE Yepe3 BEPIINHY), CCUCHHUS I1apa, METOJIbI TOCTPOCHUS
CEUYEeHMI: METOJ CJEeJ0B, METOJI BHYTPEHHETO0 MPOEKTUPOBAHUS, METOJI MEepeHoca
CEKYILEH TUIOCKOCTH.

BeKTOpbI H KOOPAUHATHI B MIPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omepanuud Haj —BekTopamu. Bekrophoe
yMHOKeHHE BeKTOpoB. (CBOICTBa BEKTOPHOTO yMHOXEHHs. [IpsiMmoyronbHas
cucTeMa KOOpAMHAT B npocTpaHcTBe. KoopaunaTel Bektopa. Paznoxkenue BekTopa
mo Oasucy. KoopanHaTHO-BEKTOPHBIM METOA TIPH PEHICHUH TeOMETPHUYCCKUX
3a1ad.

JIBHKeHHSI B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OToOpakeHus. [IBWKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXCHUW. Buapl JBWKEHUM: MapalljIeIbHBIM IEPEHOC,
IICHTPaJIbHAsI CHUMMETPHUS, 3€pKajlbHas CHMMETPHS, IMOBOPOT BOKPYT TMPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaskaaHckoe BoCIMTAHHE:

c(hOpPMHUPOBAHHOCTh MPAKIAHCKON MO3UIIMKU 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKNX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoNEeAyp TPaKIAHCKOro o0OImiecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HX
GYyHKUUSIMHA U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOEe BOCTIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOXXCHUS K
MPOIUIOMY U HACTOSIIEMY POCCHUICKONW MAaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIKEHUM B JPYTUX HayKaxX, TEXHOJIOTHsX, cdepax
SKOHOMUKHY;

3) IyXOBHO-HPaBCTBEHHOE BOCITUTAHME:

OCO3HAHME JTYXOBHBIX IEHHOCTEH POCCHUUCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3THUYECKOTO TMOBEJICHHS, CBI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKEHUNW HAyKH U JEATEIIbHOCTbIO YYEHOrO0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy IyIIEro;

4) 3cTeTHYECKOEe BOCIIMTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a]a4, PEHICHUH, pacCyKIACHU, BOCIPUUMUYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyecKoe BOCIUTAHME:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMaTHUYeCKUE 3HAHUS B
WHTEpecax 370pOBOro 1 6e30macHOro o0pas3a KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTaHWE, COATAHCHPOBAHHBIN PEXKUM 3aHATUNA U
OTJIbIXa, peryJisipHas (u3nuvecKas aKTUBHOCTH), (PM3HMUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHITUSX CIIOPTUBHO-03/I0POBUTEIHHOM €SI TEILHOCTHIO;

6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOIIOO0US, HHTEpeC K
pasnuyHbiM  chepaM  MPOPECCHOHAIBHOW  JCATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W e€ MPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBINH BBIOOP
Oynymei mnpodeccu U peav30BbIBATh COOCTBEHHBIE >KU3HEHHBIC IUIaHBI,
FOTOBHOCTh W CIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHUIO |



caM0O0Opa30BaHUIO Ha TMPOTSDKCHWHM BCEH JKW3HH, TOTOBHOCTh K AaKTUBHOMY
YYacTHIO B PEIICHUU IPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:

c(OPMHPOBAHHOCTh  JKOJIOTHYECKOW KYJIbTYphl, TOHUMAHUE BIIHSHUS
COLMAJIbHO-DKOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOM M COLUAIBHON
Cpelbl, OCO3HAHHE TI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOoOIeM, OpUEHTAIUs
Ha MPUMEHEHUE MaTEeMAaTUYEeCKUX 3HAHUW JUIsl pelleHHus 3ajad B o0JacTu
OKpY>Kalolllel Cpelabl, IUIAHUPOBAHUE IIOCTYIIKOB W OLICHKH HUX BO3MOXHBIX
MOCJEACTBUN JJIs1 OKPY>KAIOILIEH CPE/Ibl;

8) HeHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM M  OOIIECTBEHHOM  MPaKTUKH, ITOHUMAaHHE
MaTEMaTUYECKOM HayKh Kak cepbl 4YeTOBEYECKOM JesTEIBbHOCTH, JTaloB €€
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTUS [MBUJIM3AllMU, OBIIAJICHUE SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOW KyJIbTypOol KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBIISATH MPOCKTHYK) W HCCIEIOBATEIBCKYIO JIESITEIbHOCTh
WHJIUBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJ/IbTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble 1ornueckue aAecTBu:

BBISIBJSAITH M XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKKM MaTEMATUYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXIy MOHATUSAMH, (PopMyIUpPOBaATH
OTpe/IeJICHUS TIOHATUM, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(pUKAIIUH,
OCHOBaHMS JJIs1 0000IICHHS U CPABHEHH S, KPUTEPUHU TTPOBOIMMOTO aHAJN34;

BOCIIpUHUMATh,  (QopMyIupoBaTh HW  TPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIBHBIE U OTPHUIIATENIbHBIC, CIMHIUYHbBIE, YACTHBIE U OOIIHE, YCIOBHbIC;

BBISIBJIATH MATEMaTUUECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3M U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJMIOJCHUSX W YTBEPXKICHUSIX, MpeajiaraTb KPpUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTENW Y NPOTUBOPEY U,

JleJlaTh BBIBOJBI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUEHHH IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(TIpsiMbI€ U OT IPOTUBHOTO), BBICTPAUBATh APTYMEHTAIINIO, IPUBOJAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHns Yy4eOHOW 3amaud  (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB  pEIIEHUs, BbIOMpaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSTENIbHO BBIIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKkue 1eHCTBUS:



WCITIOJIP30BAaTh BOIMPOCHI KaK HCCIIENOBATEILCKUN WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOEe, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MO3ULIUI0, MHCHHE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CINITAHUPOBAHHBIA SKCIICPUMEHT, HCCIICOBAHUE
0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOoro 00beKTa, SBJICHHUS, Tpolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIIEHUS W BHIBOJABI IO pe3yjbTaTam
NPOBEIEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OILIEHUBaTh  JOCTOBEPHOCTH
MOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BHTHE IIPOIECcCca, a TakKe BBIABUTATH
MIPEAOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBIIATH Je(UIUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1auH;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUAOB H
dbopm npeacTaBIeHUS;

CTPYKTYpPUPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B pa3IUuHbIX (PopMmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITENIHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbI€e JeiicTBHS

Oo01enue:

BOCIIPUHUMATh U (DOPMYJIUPOBAThH CYXKIEHUS B COOTBETCTBUU C YCIOBUSMH U
HeJasIMHA OOIIEHHUS, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCHbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3a7auyH,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTarT;

B X0JI¢ 0OCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MON TEMBHI,
npoOJieMbl, peIlIaeMoil 3ajadyu, BBICKA3bIBaTh UJEH, HAIEJICHHbIE Ha TOUCK
pELIEHUsI, COIMOCTABIISITh CBOU CYXKJEHHUSI C CYXKICHHSIMU JPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh PAa3IMYMe M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
dbopMyIIMpOBaThH pa3HOTIIACHS], CBOM BO3PAKEHUS;

MPEACTABIATh PE3YJIbTAThl PEUICHUS 3a/aud, YKCIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaATh (GopMaT BBICTYIUICHHS € Y4€TOM 3aaad
MIPE3EHTAIUU U OCOOEHHOCTEH ayTUTOPHH.

PerynasiTuBHbIE yHHBepcaibHbIEe y4eOHbIe 1eiCTBUSA
Camoopranuzanms:



COCTABJISITh IUIAH, AJITOPUTM PEIICHHSI 3a/1a9d, BEIOMPATh CIIOCOO peIIeHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM MH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/IEKT:

BIAJCTh HABBIKAMH  IIO3HABATEILHON  pedeKkcuu KaKk  OCO3HAHUS
COBEpIIIaeMbIX JCHCTBHI W MBICIUTEIBbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CaMOKOHTPOJISI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTUYECKON 3aJa4H;

MIPEJABUJICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH INPH PEIICHUU 3aJayH,
BHOCUTHh KOPPEKTHUBHI B JEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HaWJEHHBIX OMMUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHUE PE3yJIbTATa [N U YCIOBUAM, OOBSICHATH TPHIUHBI
JOCTIDKCHUS WU HEIOCTHKCHHS PE3yJIbTaTOB JIEATCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHMUMATh M KCIOJL30BaTh MPEUMYINECTBA KOMAaHAHOW W WHAWBHUIYJTLHON
paboThl TpHU pEHICHWH YYEOHBIX 3a7a4, MPUHUMATH II€Jb COBMECTHOM
JEATEIBPHOCTH, TJIAHUPOBATh OPTAHM3AIIUI0 COBMECTHOW pPabOTHI, paclpeacisaTh
BUJIBI paboOT, JOroBapuUBaThCs, OOCYXIaTh IIPOIECC M pe3yJbTaT padOThI,
000011aTh MHEHHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPYIIOBBIX (hopmax padoThl (00CykneHus, 0OMEH MHEHUH,
«MO3TOBbIC IITYPMBD» HM HHBIC), BBINOJHATH CBOIO YacTh pabOTBl U
KOOPJAMHUPOBATh CBOM JACHCTBHS C JPYTMMH YJEHAaMH KOMAaH[bI, OIICHUBATh
Ka4eCTBO CBOErO BKJaJa B OOIIUI MPOAYKT IO KPUTEPHSIM, CPOpMyTUPOBAHHBIM
YYaCTHHUKAMH B3aUMOICHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEIIeHNH 3a1a49 U TPOBEJACHUHN MaTEMAaTHUYECKUX PACCYKICHUN;

e TPUMCHATH aKCHOMBI CTEPCOMETPUU U CIICJICTBHUS M3 HUX IPHU PEIICHUN
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(HUIIMPOBATh B3aUMHOE PACITOJIOKCHHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO OMNEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yrjaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY NPSIMON U
TUTOCKOCTBIO;

e CBOOOJHO ONIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuja, NpsMOYyTOJIbHBIN Mapaiesaenunes, kyo);

e KJIACCH(PUIIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAHHWS IS
KJTaCCU(UKAIIAH;

e CBOOOJHO OINEPUPOBATH TMOHATHUSIMHU, CBSI3aHHBIMU C  CEYCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajuieibHOE, LEHTPAJILHOE u OpPTOTOHAJIBHOE
MPOCKTUPOBaHKUE (DUTYp HA TUIOCKOCTH, BBIOTHATH H300pakeHUs (Uryp
HAa TIOCKOCTH;

e CTPOUTH CEUYECHHS]I MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TIOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOTPAHHWKOB  (TIpHU3Ma,
MUpaMK/ia), FTCOMETPUUYECKUX TEJl C TPUMEHEHHEM (HOpMYII,

e CBOOOJHO ONEPHUPOBATH MOHATUSIMH: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OChb U TUIOCKOCTh CHUMMETPHH, IEHTP, OCb U IUIOCKOCTh CHUMMETPHUH
Qurypsr;

e CBOOOJHO ONEPHPOBATH TMOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBITIOJHATH JICHCTBHS HAJl BEKTOPAMU;

e pemarh 3aJa4d Ha JIOKa3aTeIhCTBO MATEMAaTUYECKUX OTHOIICHUU W
HaXOXKJECHUE TCOMETPUUYCCKUX BEIWYWH, MPUMEHSS W3BECTHBIC METOJIbI
MIPY PEIICHUN MAaTEeMAaTHYECKUX 3aJ]1ad TMOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH TMPOCTEHUININE TMPOTpaMMHBIE CpPEJICTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUN CTEPEOMETPUUICCKUX 3a71aY;

e W3BJCKaTh, MPeoOpPa3OBBIBAThH WM HMHTEPIPETUPOBATH HH(POPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJyYCHHBIC 3HAHWA HA TMPAKTUKE: CpPaBHUBATh U
aHAM3UPOBAaTh PEAbHBIC CUTYyaIlMH, TMPUMCHITh U3YUCHHBIC MOHATHS B
mpolecce TIMOUCKAa pEIIeHUS MaTeMaTUYecKu  CPOpMYyITUPOBAHHOM
mpoOJIeMbl, MOJEIUPOBATh peabHbIE CHUTYyalldd Ha SI3bIKE TECOMETPHUH,
WCCJIEIOBATh MOCTPOCHHBIE MOJIEIN C HCIOJIh30BAHUEM T'€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aiareOpbl, peniaTh MPaKTHYECKUE 3aadu,
CBSI3aHHBIC C HAXOXKJCHUEM I'€OMETPUUYCCKUX BEITUYHH;

e HMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TC€OMETPHUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOy4aromuiicss Hay4uTCs:



CBOOOJTHO OTEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IWUIMHIPUICCKOM,
KOHUYECKOM U cepuyeckoi TMOBEPXHOCTAMH, OOBSICHATH CIOCOObI
MOJTyYEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMU C TEJIAMH BpPALCHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UUIUHAP, KOHYC, cdepa uU Mmap) H
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIaCCU(DUIMPOBATH B3AaMMHOE PACTIONOKEHHE C(HEPHI U TNIOCKOCTH;
BBIYHCIIATh BEJMYMUHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIlCHUS,
O0BEMBI U IUIONIAId MOBEPXHOCTEH MHOTOIPAHHUKOB WU TeJl BpallleHMUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH TOHSTHIMH, CBSI3aHHBIMH C KOMOWHAITMSAMHU TEI
BpaIieHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BNHCAHHBIA B cepy u
OMMCaHHBIA 0KOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIllCHNUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIONIAISIMU TTOBEPXHOCTEN U 00bEMaMuU
ITOTO0OHBIX TEN;

n300paxatb u3ydaeMble (DUTYpPBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJIl CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH M MPeoOpa3oBbIBaTh HWHGOOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOTHO ONIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTICPAIUN HaJ BEKTOPAMHU;

3a]1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;
peraTh reoMeTpUUECKUE 3a7a4i Ha BBIYUCICHUE YTIIOB MEXIy MPSIMbIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,
CBOOOJTHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh M300paXEHUS MHOTOTPAaHHUKOB W TEJl BpalICHUS IPHU
MapajuIEIbHOM  NEPEHOCE, LEHTPAJIbHOUM CUMMETPHUHM, 3€pKaAIbHOMU
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUCHUS IWIMHPA
(mapaJyienbHO U NEPIEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TapajuielibHbIe
OCHOBAHMIO ¥ MPOXOJSIIUE YepEe3 BEPIINHY ), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS! CEUEHUW: METOJ CJIEOB, METOJ
BHYTPEHHETO POEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralolINX HECKOJIBKO IIArOB PEUIEHUS, €CIU YCIOBHUA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKHX OTHOIICHUN H
Hax0XJICHUE TEOMETPUUECKUX BEIINYHUH;

MIPUMEHATH MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

NPUMEHATh  TOJYYEHHbIE 3HAHWA Ha  NPAKTHUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYaAllUH, IPUMEHSATh NU3YUYCHHbIC
MOHATHUS, TEOPEMBI, CBOWCTBA B MPOLECCE TIOMCKA  PEIICHUSA
MaTteMaTU4ecku  cHOpPMYJIMPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyalldW HA SI3bIKE TE€OMETPUM, HCCIEAOBATH IMOCTPOCHHBIC
MOJIEJIA C HCHOJIb30BAHUEM TIE€OMETPUYECKUX IIOHATUH U TEOPEM,
anmapara anreOpbl, pemiaTh MPAKTUYECKHUE 3a/aud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TpEACTaBlIeHUS] 00 OCHOBHBIX AdTamax pa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KosnunuyectBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Kontposbuble | IIpakTnyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypcsl
1 BBenenue B crepeoMeTpuio 23 1 1 Peutry EFB_ https://math-
ege.sdamgia.ru/
5 BzauMHoe pacniosioxkeHne npsiMbIX B 6 1 1 Perry EI'D https://math-
MIPOCTPAHCTBE ege.sdamgia.ru/
3 [TapaniaenbHOCTh NIPSMBIX U IIJIOCKOCTEH B 8 1 1 Pemry ET'D https://math-
MIPOCTPAHCTBE ege.sdamgia.ru/
4 IlepnenquKyIsIpHOCTD NPAMBIX U o5 1 9 Penry EI'D https://math-
IIJIOCKOCTEN B IIPOCTPAHCTBE ege.sdamgia.ru/
P ET'3 https: h-
5 VYTIIBl ¥ paccToAHUSA 16 1 1 ety 9. ttps://mat
ege.sdamgia.ru/
5 MHOrOrpaHHuKH 7 1 0 Pemry EFS_ https://math-
ege.sdamgia.ru/
Pemry ET'D https://math-
7 BexTopsl B mpocTpaHcTBE 12 1 1 ege.sdamgia.ny
8 [ToBTOpeHmE, 0000IICHNE U CHCTeMaTH3aIlUs 5 9 0 Pemry EI'D https://math-
3HAHUU ege.sdamgia.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 7




11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne o/n P Kontpoannbie | IlpakTtnyeckue (ucpp )
NMPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 AHanuTHyeckas reoMeTpus 15 0 1 Pemy EFS_ https://math-
ege.sdamgia.ru/
) [ToBTOpEeHue, 0000IICHNE 1 15 1 1 Pemry EI'D https://math-
crucTemMaTu3alurs 3HaHUI ege.sdamgia.ru/
3 O06BEM MHOTOTpaHHUKA 17 0 1 Pemy EFB_ https://math-
ege.sdamgia.ru/
4 Tena spamens 24 9 1 Perry EFB_ https://math-
ege.sdamgia.ru/
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1 1 Pemry EI'D https://math-
KpPYTJIBIX TEJ ege.sdamgia.ru/
5 i a— 5 0 0 Pemry EFS_ https://math-
ege.sdamgia.ru/
7 [ToBTOpenue, 06001ICHNE U 17 9 0 Pemry ET'D https://math-
CHCTEMATHU3aLUS 3HAHU I ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 5




HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/u

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIe
padoTbI

IIpakTuyeckue
padoTbI

JlaTa
U3yYeHUS

DJIEKTPOHHbBIE
nuppossbie
oOpa3oBarTe/ibHbIE

pecypchl

OcHoBHbI€ ITpaBUIIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, apajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonATHS cTEpEOMETpUN: TOUKA, IPsIMAas,
IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE
IpaBuJia U300paKEHMsI Ha PUCYHKE
IUIOCKOCTH, NapajlyIeNIbHBIX MPSIMbIX
(OTpe3KOB), CEpPEeIUHBI OTPE3Ka

[MousATHS: IepeceKaroInecs: MIOCKOCTH,
HepeceKaroIIuecs npsMasi v MI0CKOCTh;
HOJTYTIPOCTPAHCTBO

[TonsiTHst: mepecekaromuecs IIOCKOCTH,
NepeceKaroIuecs IpsAMas U II0CKOCTb;
HOJYIIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHue
MPOCTEHIINX TPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINUX 00OBEKTOB

MHororpaHHuKH, H300pakeHue
MPOCTEHIINX TPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 00bEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBBIC




CJIICACTBHA U3 HUX

AKCHOMBI CTEpEOMETPHH U IIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
ciencTBus U3 HUX. CrocoObl 3a1aHus
IPSIMBIX U IVIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus NPsSMBIX U IJIOCKOCTEN

10

N3o6pakenune ceueHnii mupamMusl, Kyoa u
NPU3MBI, KOTOPBIE MPOXOAST Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpamnBanue
MOCTPOCHHBIX CEYCHUI pa3HBIMU IIBETAMU

11

N3o6pakenune ceueHnii mupamMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MOJTYYECHHBIX INIOCKOCTEN. PackpaiiBanue
MOCTPOEHHBIX CEYEHUH pa3HBIMU LIBETaMU

12

N306paxkenue ceueHnii nupamubl, Kyoa u
IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 Ux
pé6pa. N3o0paxeHue nepeceueHus
NOJY4YEeHHBIX II0cKocTel. PackpammBanue
MOCTPOCHHBIX CEYEHUN pa3HBIMU IIBETAMU

13

N306paxeHne ceueHui nupamuibl, Kyoa u
NPU3MBI, KOTOPBIE IIPOXOIAT Yepes Ux
pé6pa. N3o0paxeHue nepecedeHms
NOJY4YEeHHBIX II0cKocTel. PackpammBanue
MOCTPOCHHBIX CEYEHUN pa3HBIMU IIBETAMU

14

Merton cineaoB AJisi IOCTPOSHUS CEUCHUI




15

Merton cieoB AJisi IOCTPOCHUS CEUCHUIA.
CBolicTBa repeceueHuil NpsIMbIX U
IUIOCKOCTEN

16

Merton ciefoB AJisi TOCTPOCHUS CEUCHUIA.
CBolicTBa NepeCeUCHU N MPSIMBIX U
IUIOCKOCTEH

17

[TocTpoenue ceuenuii B mupamuse, Kyoe mo
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEM U 3aMUCh IArOB
MOCTPOCHUS

18

[TocTpoenue ceuenuit B mupamuse, Kyoe mo
TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEpPTEXKEH U 3aIKCh 1IAaroB
IIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamuse, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aIUCh LIAr0B
IIOCTPOCHHUS

20

[TocTpoenue ceuenuit B mupamuse, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEXKEHN U 3aIUCh [IAr0B
IIOCTPOCHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPOMOPLHOHANLHBIX 0Tpe3kax. [Togooue
TPEYTOJILHUKOB

22

[ToBTOopenue mmanumerpun: Teopema
Menenas. PacueTsl B ceUeHHSIX Ha
BBIHOCHBIX uepTexax. cTtopust pa3BuTUA
MJIAHUMETPUU U CTEPEOMETPUU




23

KoHnTtposbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoOe pacnosnokeHue npsiMbIx B
npocrtpancTse. CkpemyBarommecs
npsimble. [IpusHaku ckpenuBarommuxcs
npsimbix. [lapanienbHble npsiMele B
IIPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM MapajlIeIbHOM
JTAHHOM MPSMOU, MPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIleH Ha JTaHHOMN
npsMoii. JleMma o mepecedueHun
napauieIbHbIX MPSMBIX TIOCKOCTHIO

26

[TapamnensHOCTH Tpex NpsAMbIX. Teopema o
TpEX mapasienbHbIX IpsAMbIX. Teopema o
CKPEIIMBAIOIINUXCS MPSIMBIX

27

[TapannensHOE TPOESKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MApPaILIEIBHOIO
npoekTupoBanus. M3o0paskeHne pa3HbIx
¢buryp B napamuienbHON MPOEKIIUU

28

[enTpanbHas MpoeKus. YTOI C
COHaNpaBJICHHBIMU CTOPOHAMU. YTOJII
MEXIY IPSAMBIMU

29

33.2[2[111/[ Ha 10Ka3aTCJIbCTBO U
HCCICI0BaHUEC, CBA3AHHBIC C
PacCIiOJIOKCHUEM MTPAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapaJuIEIbHOCTh IPSIMOU U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpu3Hak
[apaJUIEIbHOCTH NMPSIMOM U IIIOCKOCTH.




CBolicTBa MapajIeIbHOCTH IPSMON U
IJIOCKOCTH

31

['eomeTpryeckue 3a/1a4u Ha BIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NnapajuieIbHOCTHIO MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

32

IToctpoenue ceuenust, TPOXOIAILETO YEPES
JAHHYIO MPSIMYIO HA YEPTEKE U
MapajuieIbHOTO APYroi npsiMmoi. Pacuér
OTHOIIICHUI

33

[TapannenbHas IpoeKIs, MPUMEHEHUE 1151
MOCTPOCHHUS CEYCHUI KyOa U
napasuienenunena. CpoicTpa
napajuiejenuneaa u npu3Mbl

34

[MapannensHble nnockoctu. [Tpusnaku
NapaJuIeIbHOCTH JBYX IUNIOCKOCTEN

35

Teopema 0 mapayIeaIbHOCTH U
CAUHCTBCHHOCTH IINIOCKOCTH, HpOXOI[fIHIGﬁ
yepes TOUKY, HE IPUHAJIEKALYIO TaHHOU
MJIOCKOCTH U CJICJICTBUS U3 HEE

36

CBolicTBa napajijieNIbHbIX INIOCKOCTEMN: O
NapaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUS
IIPY NIEPECEUEHNH JIBYX MTapalJIeNIbHbIX
IIJIOCKOCTEN TPETher

37

CBoiicTBa napasuienbHbIX IIOCKOCTEH: 00
OTpe3Kax NapauIeIbHbIX NPSAMBIX,
3aKJIFOYEHHBIX MEX/y NapajieIbHbIMU
IUIOCKOCTSIMH; O TIEPECEUEHNN IPSIMOM C
JBYMs MapajlIeIbHBIMU IIOCKOCTSMU




38

IToBTopenue: Teopema ITudaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 IPSIMOYTOJIBHOTO
napajuiesienunena

41

Brruucnenue qiaun OTPE3KOB B Ky6e u
MpAMOYT'OJIbHOM IIapaJJICIICTIMIIC/IC

42

[IepnieHIUKyYIIAPHOCTH IPSIMON U
mockocty. [Ipu3nak
NEPIEHIUKYIJIAPHOCTU IIPSIMOM U
IUIOCKOCTH

43

[TepnieH MKy ISIPHOCTD NIPSIMOM U
mockocTy. [Ipu3nak
NEePHEHAUKYISIPHOCTH IIPSIMON U
IUIOCKOCTH

44

TeopeMa o CylIeCTBOBAHUH U
€IMHCTBEHHOCTHU MPSIMOM, TPOXOIAIIECH
4yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHOMN K MIIOCKOCTH

45

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMPSAMBIC B MHOT'OI'PpaHHUKAX

46

[1nockocTH M epIeH UKy PHBIE UM
IPsIMBbIE B MHOTOT'PaHHUKAX

47

[lepnenauKyIsp ¥ HAKJIOHHAS.
ITocTpoeHne neprneHIuKyJsapa U3 TOYKN Ha
IPSMYIO

48

[leprieHquKyIsIp ¥ HAKJIOHHASL.




[TocTpoeHue neprneHANKYIspa U3 TOYKU Ha
IPSIMYIO

Teopema o TpEX nmepneHAUKYIIpax

49
(mpsiMast 1 oOpartHas)

50 TeopeMa 0 TpEX NepHEeHANKYIISIPAX
(mpsimast 1 oOpaTHas)

51 VYo Mexy CKpelHBaOIUMKCS
pSMBIMU
[Touck nepneHIMKyISIPHBIX MPSMBIX C

52 IOMOILBIO EPIIEHANKYJIPHBIX
IUIOCKOCTEN

53 OpTOroHanbHO€ MPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyda, Npu3Msbl,

54 MPaBWJIBHON MUPAMHUJIBI C TTOMOIIBIO
OpPTOTrOHAJILHOM MIPOEKINH
[TocTpoenue ceuenuii Kky0a, IpuU3MBbl,

95 IIPABWJIBHOM MHUPaMUABI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockoctH. [1nockocTn cuMmMeTpuii B
MHOTOI'paHHHUKaX

57 [Ipu3Hak nepneHAUKyYIAPHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUU

58 [IpaBunbHbIE MHOTOIpaHHUKHU. Pacuér
PacCTOSIHUN OT TOUKH JI0 MJIOCKOCTH

59 IIpaBunpHBIE MHOTOIpaHHUKHU. Pacuér
PaccTOSIHUN OT TOYKH JI0 INIOCKOCTH

60 CnocoObI ONyCTUTh MTEPICHIUKYJISPHI:




CUMMETPUS, CIBUT TOYKHU 110
napasuieibHON IpsMOi

61

CaBur 1o HenapauieJIbHOU MPSMOU,
U3MEHEHUE PACCTOSHUM

62

KonTponbhnas padora "B3anmuoe
pAacmoJIOKEHUE MTPSAMBIX U INIOCKOCTEHN B
npoctpaHcTae”

63

[ToBTOpEHUE: yron Mex 1y NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTIOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yroa MexLy
CKPEIIMBAIOIIUMUCSA NPSMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/ILICCKI/Ie MCTOAbI BEIYMCIICHUA
yria MEXAy MPsAMBIMH B MHOT'OI'PaAaHHHUKAX

66

JIByrpansslii yron. CBOMCTBO TUHENHBIX
YIJIOB JBYTPAHHOTO yTia

67

[lepnennukynsapuble miockoctu. CBoicTBa
B3aUMHO NEPIEHANKYJIPHBIX MIJIOCKOCTEN

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IJIOCKOCTEM; TeOpeMa O NpsIMOU
MEePECEUCHUS JBYX MIIOCKOCTEN
NEePHEHIUKYIISIPHBIX TPETHEN TUNIOCKOCTH

69

[IpstmoyTONbHBIN Mapajuienenunesn; Kyo;
U3MEPEHMUs], CBOMCTBA MPAMOYIOJILHOTO
napajuiesienumnesa

70

TeopeMma o TuaroHaIu MPsIMOYTOJILHOTO




napamiciaenuincaa u CJICACTBUC U3 Hee

71

CrepeomMeTprUeCKHUE U MPUKIIATHBIE
3aJ1auu, CBS3aHHBIC CO B3aUMHBIM
PAacIOIOKEHHEM PSMBIX M TNTIOCKOCTH

72

[ToBTOpEHUE: CKpELIMBaIOLIUECS NPSMBIE,
napaielibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHUKaX

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIHUBAIOIIUXCS MIPSIMBIX, PACCTOSHUE
MEXIY CKPEUTUBAIOIIMMHUCS PSIMBIMH B
MPOCTHIX CUTYAIUSIX

74

PaccrosiHue oT TOUkH 710 IIJIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IIIIOCKOCTHU

75

Brruncnenue paccTosiHUN MEXIY
CKPEILIMBAOIIUMHUCS MPSAMBIMH € [IOMOILBIO
MEPIECHINKYISPHON TIIIOCKOCTH

76

TpéxrpaHHblid yroj, HEpaBeHCTBA JUJIs
TpexrpanHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yIia

77

DneMeHTHI c(hepruuecKoi TeOMETPUH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

Kontponbnas pabota "Yrisl u
paccrosHus"

79

Cucremaru3zanus 3HaHui "MHOTOrpaHHHUK
U €ro dJIeMEHTHI"

80

ITnpamupaa. Bunsl nupamun. [IpaBunbsHas
nupamMuzia




[Tpusma. [Ipsimast u HaKJIIOHHAS IPU3MBI.

81 1 0 0
[TpaBuibHAs pU3Ma

82 [Ipsamoit napaﬂnvenennneﬂ, 1 0 0
NPSIMOYTOJIBHBIN NapaieNienuie]], Kyo

83 gII;IIIlI'Ie};I;JIHe MHOTrOorpaHHuku. Teopema 1 0 0
Brimykiieie MHOTOTpanHuKH. Teopema

84 Ditnepa. [IpaBunbHbIE U TOTYTIPABUIIbHBIC 1 0 0
MHOTOTPaHHHUKH

85 KoHTtposbHas padora "MHororpaHHuKH" 1 1 0

86 [ToHsiTHE BEeKTOpA HA IJIOCKOCTH H B 1 0 0
HPOCTPAHCTBE

87 CyMMa BEeKTOPOB 1 0 0

88 Pa3HocTh BekTOpOB 1 0 0

89 [IpaBwuiio mapamienenurena 1 0 0

90 YMHOKEHHE BEKTOPA Ha YUCIIO 1 0 0

o1 Paznoxenue BekTopa 1o 6asucy Tpéx 1 0 1
BEKTOPOB, HE JISKAIUX B OJHOH IIIOCKOCTH

92 CkayisipHOE TIPOM3BEICHUE 1 0 0

03 Brraucnenue yriia Mex 1y BEKTOpaMH B 1 0 0
IPOCTPAHCTBE

94 [Tpocreiimme 3a1a9u ¢ BEKTOPaMHU 1 0 0

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMH 1 0 0

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMH 1 0 0

97 [Tpocreiimme 3a1a9u ¢ BEKTOPaMHU 1 0 1

98 O0001eHne ¥ cucTeMaTH3alvs 3HaHUH 1 0 0

99 O060011eHNEe M CUCTeMaTH3aIMsI 3HAHUHA 1 0 0




100 HroroBast KoHTpoIbHAs paboTa

101 Hrorosast KOHTpoNbHAs paboTa

102 O0001eHre ¥ cucTeMaTh3alvs 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102




11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
Hdara uudpoBbie
Ne n/m | Tema ypoka Konrtpoanneie | IlpakTtnyeckue
Bcero u3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [ToBTOpenue Temsl "KoopanHaTsl BEKTOpa 1
Ha IUIOCKOCTH U B NPOCTpaHCTBE"
5 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTrOpenue Tembl "Brruncinenue yria 1
MeXJ1y BEKTOpaMu B IpOCTpaHcTBE"
4 [ToBTOpEeHue TeMBI "Y paBHEHHE IPAMOIA, 1
IIPOXOJAIIEH uepe3 1Be TOUKH"
5 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IIOCKOCTH B OTPE3KaxX
5 YpaBHEeHHE IOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IIOCKOCTH B OTPE3KaxX
7 BexTopHoe npousseneHue 1
8 JInHeliHbIE HEPaBEHCTBA, IMHEWHOE 1
IIPOrpaMMHpPOBAHUE
9 JInHeliHbIE HEpaBEHCTBA, JINHEWHOE 1
IIPOrpaMMHPOBAHUE
10 AHanuTH4eCcKHe METO/IbI pacuéTa yria 1
MeX1y NPSIMbIMH B MHOT'OTPaHHUKaX
1 AHaJIMTUYECKUE METOBI pacuéra yria 1
MEX/y IUIOCKOCTSIMU B MHOT'OI'PaHHUKAX
12 ®opMya pacCTOsIHUS OT TOYKHU 10 1




IUIOCKOCTHU B KOOpAMWHATAX

HaxoxneHnue pacCcTossHUN OT TOUKH 10

13
IJIOCKOCTH B KyOe

1 Haxosxienue paccTosiHuii OT TOUKH J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KontposbHas padota "AHanuTudeckas
reomeTpus"

16 CeueHust MHOTOTPaHHUKOB: CTaHIaPTHBIC
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOIPaHHUKOB: METO/] CIIEIOB
CeueHust MHOTOTPAaHHUKOB: CTaHIaPTHBIC

18 IJIOCKOCTH, TIEPECeUEHUs MPSIMBIX U
IJIOCKOCTEMN

19 [TapannensHble MpsSMBbIE U MIIOCKOCTH:
napajuiebHbIe CEUCHUS

20 [TapannensHble MpsSMbIE U MIIOCKOCTH:
pacy€r OTHOLIEHUM
[TapannensHbIe IPSMBIE U TNIOCKOCTH:

21 YIJIBI MEXTY CKPEITUBAIOIIIMMUCS
MPSIMBIMH
[leprieHIUKyISIpHBIE TIPSIMBIE U

29 TJIOCKOCTH: CTaH/IAPTHBIC Maphl
MEPIECHIUKYISIPHBIX IIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieH UKy IsIpHBIE TPSMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MEPIICHIUKYIISIpax

24 [leprieH UKy ISIPHBIC TIPSIMBIC U




IINIOCKOCTH . BBIYHUCIJICHUA JJIUMH B
MHOT'OI'paHHHKAaX

25

[ToBTOpEHME: IUIOIIAIM
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIS
JI01Ia e, COOOpakeHUs MOA00Us

26

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (DOPMYITBI JIS
IJI0IA IeH, COOOpaKEHUSI TOA00HS

27

[ToBTOpenue: onaau
MHOT'OYTOJIbHUKOB, (hOpMYJIbI 17151
IoMIaIel, COOOpaKEHUS 1O T00HSI

28

[Inomany ce4eHuii MHOTOTPAHHHUKOB:
IUTIOINAM TOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

29

[Imomaam ceyeHrii MHOTOrpaHHUKOB:
IJIOILIAIU TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

KonrtponsHas pabota "IloBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OI'PaHHHUKOB"

31

O06BeM Tena. O0bEM PSMOYTOIBHOTO
napasuiesienuneaa

32

3amaun 00 yaBOeHUHU Ky0a, 0 KBaApaType
Ky0a; O TPUCEKITH yria

33

CrepeomeTrprdeckue 3a/1a4H, CBSI3aHHBIE C
00BEMOM MPSAMOYTOIBHOTO
napaJuienenunesaa

34

[Ipuknagueie 3a1a9u, CBI3aHHBIC C




BBIUMCIIEHHEM 00BEMA MMpsAMOYT'OJIBHOT'O

napasuienenumnesia

35 O0BEM NPSIMOI TPU3MBI

36 CrepeoMeTpuuecKre 3a/1a4u, CBA3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI

37 [Ipuknanneie 3a1a4u, CBA3aHHbBIE C
00BEMOM TMIPSMOIA TPU3MBI
Boruncnenne 00bEMOB Tel C TOMOIIBIO

38 onpeaenéHHoro uurerpana. OobéM
HAaKJIOHHOH IPU3MBbI
Boruncnenue 005EMOB TEN C TOMOIIBIO

39 onpeaenéHHoro uuterpana. O6péM
TTUPAMUJTBI

40 ®opmyna o0béma nupamuipl. OTHOIIEHKE
00BEMOB MUPAMUJL C OOIIIM YTIIOM

41 ®opmyna o0béma nupamMuibl. OTHOIIEHHE
00BEMOB MUPAMUJ C OOIIIM YTIIOM

42 CrepeoMeTpuyeckue 3a/1a41, CBA3aHHBIE C
00BbEMaMH HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpuuecKue 3a/1a4u, CBSI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Ipuknagueie 3amaun mo Teme "OO0bEMBI

44 Ten", CBSI3aHHbIE ¢ 00BEMOM HAKJIIOHHOM
TIPU3MBI

45 [Ipuknagueie 3anayuu mo reme "O0BbEMBI
Ten", CBsI3aHHbIE C 00BEMOM MHPAMHU/IBI

16 [Tpumenenne 06bEMOB. Beruucnenue

pacCTodHuA OO0 IMIOCKOCTU




Kontponbnas padora "O0bEM

47 "
MHOT'OTpaHHHUKA
unuuapuyeckast MOBEPXHOCTb,

48 00pa3yromIne UIHHIPHIECKON
IIOBEPXHOCTH

49 unuaap. Hpsmoit KpyroBon LIUIUHAD.
[1no1mane MOBEpXHOCTH HUIUHAPA

50 Konnueckas moBepxHOCTb, 00pa3yronme
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHune KOHYycCa MIIOCKOCTHIO,
napajuieJIbHOM INIOCKOCTH OCHOBaHUS

59 VYceuénnblil koHyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYyCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa
CrepeomeTprueckue 3aa4u Ha

55 JTI0KA3aTeNIbCTBO U BBIUMCIICHHE,
MMOCTPOECHUEM CEUEHUH IIMIMH/IPA, KOHyCa
CrepeoMeTpriecKHe 3aa4u Ha

56 JTI0KA3aTeNIbCTBO U BBIUMCIICHHE,
MMOCTPOCHUEM CEUCHUH IIMIIHH/IPA, KOHyCa

57 [Ipuknagubie 3a1a4u, CBSI3aHHBIE C
UMJIUHAPOM

58 [Ipuknagubie 3a1a4u, CBSI3aHHBIE C
LWIUHAPOM

59 Cdepa u map




60

[lepeceuenue cepsl u mapa c
tockocThio. Kacanue mapa u cepbl
IJI0CKOCTHI0. By u nu3obpakenue mapa

61

[lepeceuenue ceps u mapa c
wiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTHIO. B 1 n300pakeHue mapa

62

VYpasuenue chepsl. [Tnomans chepst u eé
yacTen

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTpHUyecKHe 3ajaud Ha
JI0Ka3aTeIbCTBO M BBIUMCIICHUE,
CBSI3aHHBIC CO CEPOU U IIAPOM,
MOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO

65

CrepeomeTrpuueckue 3ajaud Ha
JI0Ka3aTeIbCTBO M BBIYHCIICHUE,
CBsI3aHHBIE CO c(hepoit 1 mapom,
MOCTPOSHUEM MX CEUYCHHH TNTIOCKOCTBIO

66

[TpuknagHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

67

[ToBTOpEHME: OKPYIKHOCTH Ha IJIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaH}IapTHBIe
moxo0oust

68

Paziauunsie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OTPpaHHUKOB

69

3anaun no Teme "Tena u TOBEpXHOCTH
BpaleHus"

70

3anaun o Teme "Terna u MOBEpXHOCTH
BpauieHus"




71

Kontponbnas padora "Tena u
Tp p
MOBEPXHOCTH BpamieHus"

72

O6bEM numuuapa. Teopema 06 00bEMe
MPSIMOTO LUJIMH]IPA

73

Brruncnenue 005EMOB TEJ C TOMOIIIBIO
onpenenéHHoro uHTerpaina. O0neEM
KOHyca

74

ITnowaau 60KOBOIA U TTOJIHOM
MIOBEPXHOCTH KOHYCa

75

CrepeoMeTpuyecKre 3a71a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00hEMOB IIIIIMHAPA, KOHYCa

76

[Tpuknanueie 3anaun 1o TeMe "OO0bEMBI U
IJI0IIaau TOBEepXHOCTEH Ten"

77

O0bEM mapa u MapoBOTO CEKTOpA.
Teopema 00 06béme mapa. [Tnomans
cdeprl. CTepeomMeTpruecKue 3a/Jauu,
CBSI3aHHBIE C BBIYMCICHHEM 00BEMOB
1rapa, apoBOro CErMeHTa M IIapOBOTO
CeKTopa

78

[Tpuknanueie 3agauu o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
momaasko chepbl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TeN

79

[Tono6HbIE TeNa B MPOCTPAHCTBE.
N3menenune o0bpEma rpu moao0uu.
CrepeoMeTpHUYECKHE 3a/1a9H, CBSI3aHHBIC C
BBIYHMCICHHEM 00BEMOB TEJI U IUIOMANEH




MOBEPXHOCTEH

80

Konrponsnas padora "[Tnomanu
HOBEPXHOCTU U 00BEMBI KPYTIIbIX T

81

JIBu>xeHus npoctpancTBa. OToOpakeHusl.
JIBrokeHus u paBeHCTBO (uryp. O0mme
CBOKCTBA JBUKECHUI

82

Buabl niBukeHnil: napauiebHbIN
MepPEHOC, IICHTPAJIbHASI CAMMETPHS,
3epKajbHasi CHMMETPHS, IOBOPOT BOKPYT
psIMOK

83

[IpeobpazoBanus nogoous. [Ipsmas u
cdepa Diinepa

84

FGOMeTpI/IquKI/IC 3ala4i Ha IPUMCHCHHC
JABUKCHUA

85

KonrtponbHas pabota "BekTopsl B
pocTpaHcTae”

86

O6o061matonee nosropenue 11 nousatuit u
MeTO0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMAaTH3alVsl 3HAHUI:
"[TapasnenbHOCTD NPSIMBIX U IIJIOCKOCTEN
B IIPOCTpaHCTBE"

87

O6o061matomiee nmopropenue 11 noustuit u
MeTOA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMATH3alHsl 3HAHU:
"BexTopsl B mpocTpaHcTae"

88

O6o061matomiee nmosropenue 11 noustuit u
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CHCTEeMaTHU3allus 3HaHUH




"BekTopsl B mpocTpaHcTBe"

89

O6o6maromee nosropenue 11 nousaruii u
MeToA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTeMAaTH3allHsl 3HAHUH:
"O6beM MHOTOTpaHHHKA"

90

O6o6maromee nosropenue 11 nonsaruii u
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CHCTEeMaTH3aIlns 3HAHUH
"O06beM MHOrOrpanHuka"

91

O6o6maromee nopropenue 11 nousaruii u
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlHsl 3HAHUH:
"ILmomraiu MOBEPXHOCTH U 0OBEMBI
KpyTibIX Ten"

92

O6o061matonee nosropenue 11 noustuit u
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alHsl 3HAHUH:
"ITnomaayu moBEpXHOCTH U 00bEMBI
KpYyTibIX Ten"

93

Wrorosas koHTpoJbHAs paboTa

94

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpeHue, 0000IeHHE 1
CUCTeMaTH3aIHsl 3HAaHUH

96

Hcrtopus pa3BuTHS CTEPEOMETPUN KAK
HAyKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

97

HcTopus pa3BuTHs cTepeoMeTpUH Kak




HayKU 1 €€ poJib B Pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poilb B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

WcTopus pa3BuTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

WcTopus pa3BuTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBLIEE KOJIMYECTBO YACOB 10
[TPOT'PAMME

102




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Marematunka: anredpa u Hadajia MaTEMaTHIECKOTO aHAIM3a, TEOMETPHSI.
AnreOpa 1 Hauaja MaTeMaTH4ecKoro ananuza, 11 knace/ Komsrun F0.M.,
TkaueBa M.B., ®enopoBa H.E. u npyrue, AkiimonepHoe 001IeCTBO

«HBI[&TGJII)CTBO ((HpOCBeHIeHI/Ie»



