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HOACHUTEJBHAA 3AIINCKA

['comeTpust SBISETCS OJHUM M3 (ROBBIX KypCOB Ha YypOBHE CpEIHET
oO1rero oOpa3oBaHus, TaK Kak 00CCIIEYNBAECT BO3MOKHOCTh U3YUEHUS JUCIUTLINH
CCTCCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH M TMPEJAMIOB T'YMaHHTApHOTO ITUKJIA.
[TockonbKy JIOTUYECKOE MBbIIIIIeHHE, (HOpMHUpYyeMOe pu U3YYRHU
OOyYarOIIMMHUCS TIOHATHHHBIX OCHOB I'€OMETPHUH, TIPH JOKA3aTeIbCTBE TEOPEM H
MOCTPOCHUU IEMOYKH JIOTUYCCKUX YTBEPIKJICHUN MPU PEIICHHH TeOMETPHUCCKHX
3ajlad, YMCHHE BBIABUTaTh ¥  OIR@PraTh T'HUIOTE3bl  HEMOCPEICTBCHO
WCIIOJIB3YIOTCS TIPU PEIICHWH 3aJ1ay €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH
bu3nYecKux 3aaad.

Ilens ocBoeHUs TporpamMmbl yaeOHoro kypca «I'eomerpus» Ha yriyoJEHHOM

YPOBHC — PpPa3BUTHC HWHIUBUAYAJIIBHBIX crnocofocTeit 06yqafoumxc:$[ Impu
HU3YyUCHHUUN I'COMCTPHUU, KaAK COCTaBIISIIOI_Hef/'I HpeHMeTHOﬁ obimactn «MareMaTHKa U
I/IH(i)OpMaTI/IKa» qcpe3 obmeucHHE BO3MOXHOCTH HpI/IO6peHHSI )51

UCIIOJIb30BaHUsl  Oosiee  TIYOOKHMX €OMETPUYECKUX 3HaHUM U JeHCTRH
crenUUHBIX TEOMETPHH, U HEOOXOAMMBIX JIJISl YCIIEUTHOTO MPOo(hecCHOHaTbHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIIOIB30BAHUEM MAaTEMaTHKH.

[lpuoputeTHRIMH 3aadyaMu  Kypca EOMETPHUH Ha YrayOJIEHHOM YpOBHE,
PaCIIUPSIONIMMH U YCHIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SBISIOTCS:

pacivpeHne NpeCTaBICHUs O TEOMETPUH KaK YaCTH MUPOBOW KyIBTyphl U
dbopMupOBaHHE OCO3HAHUS B3aMMOCBSI3H TEOMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoOBaHHE TPEACTABICHUS O POCTPAHCTBEHHBIX (QUTYypaXx Kak o
BOKHEHUIINX MaTEeMAaTHYECKUX MOJIEHX, MO3BOJIIOIMIUX ONKCHIBATh W WBYATH
pas3HbIC SIBICHUS OKPY’KAIOIIETO MUPa, 3HAHKUE TIOHATUHHOTO armmaparTa 1o pas3aeny
«CrtepeomeTpusi» yueOHOTO Kypca reOMEeTpuH;

dbopMupoBaHue YMEHUS BIAJIETh  HOBHBIMHU NOHATHSIMH 0
NPOCTPAHCTBEHHBIX (QUTYypaX M WX OCHOBBIMH CBOWCTBAMH, 3HAaHUE TEOpEeM
dbopMyn W yMEHHE WX NPUMEHSTH, yMEHHs JOKa3bIBaTh TEOPEMBbl U HAOIUTH
HEeCTaHAapTHbIE CTIOCOOBI PELIeHHUs 3a1ay;

dbopMupoBaHHE YMEHHS PAcIO3HABaTh Ha YEPTEKaX, MOJACIAX U B PAIHHOM
MUpE MHOTOTPAaHHMKH W TRAa BpAIEHUS, KOHCTPYHPOBATh I@METPHUCCKUE
MO/JIeIIH;

dbopMupoBaHHE TOHMMAaHUS BO3MOKHDCTH aKCHOMATHYECKOT'O IOCTPOCHIS
MaTeMaTHYECKUX TeOopuH, (HopMHp®aHUE TMOHUMAHHS POJH AKCHUOMATKH TPH
MIPOBEACHUH PACCYKIACHHIA;

dbopMupoBaHHE yMEHHs BIAJETh MEOJAMU JOKAa3aTEIbCTB M alTOPUTMOB
peIlleHUsl, YMEHUS WX TMPUMEHSITH, MPOBOIUTH JOKa3aTelIbHBIE PACCYKICHUS B
X0JI€ PEIICHUS CTEPEOMETPHICCKHX 3a/1a4 U 3a]1a4 C MPAKTHICCKUM COJIeP KaHUEM,
dbopMupoBaHHWE  TPEACTABICHUS O €aDXOJUMOCTH  JIOKa3aTeIbCTB  IPH



000CHOBaHMHM MaTEMaTUUYECKUX YTBEPKICHUHA M POJIM aKCHOMATHKHU B TIPOBEICHUN
JIEAYKTUBHBIX PACCYKICHU;

pa3BUTHE W  COBEPIICHCTBOBAHWE HACIUICKTYAIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH O0yJYarOIIMXCs, MO3HABATEILHOW aKTUBHOCTH, HCCICAOBATEIBCKUX
YMCHHMH, KpUTHYHOCTH MBIIIJICHUS, HHTEpeca K U3YYCHHIO TCOMETPHUH;

dbopmupoBanrue (QYHKIIMOHAIBHOW T'PAaMOTHOCTH, PEJICBAHTHON T'C€OMETPHUU:
YMCHHS pacIllio3HaBaTh IMPOSBICHUS TCOMETPHUECKHX TIOHATHH, OOBCIOB W
3aKOHOMEPHOCTECH B pPEaJIbHBIX KUHCHHBIX CHTYallUSIX M IPH WU3YYCHW JIPYTUX
y4eOHBIX  MPEIMETOB,  IPOSBJICHHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTGH
MOJICJIMPOBAHUS PEATbHBIX CHTYallUld, WCICAOBAHHUS ITOCTPOCHHBIX MOJICICH
WHTEPIPETAIUN MTOJTYYECHHBIX PE3YIIBTATOB.

OCHOBHBIMH COJIepKATEIbHBIMK JIMHWIMH ydeOHOTO Kypca «I['eomeTpus» B
10-11  xmaccax  sBisttorcs:  «I[IpsMble  MIIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpanHukn»,  «Tema  Bpamemw,  «BekTopel W KOOpJIMHATHI B
MIPOCTPAHCTBEY, «J|BHKEHHUS B TIPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO peboBaHHE «YMETh ONEPUPOBATH
MOHATUAMUY», PEJICBAaHTHBIMU TEOMEPUM Ha YriayOJE€HHOM YpPOBHE OOVICHUS B
10-11 kyaccax, OTHOCUTCS KO BCEM COJEPKATCIBHBIM JIMHHAM y4eOHOTO Kypca, a
dbopMHpoBaHWE  JIOTUYECKMX  YMEHUH pachupefenseTcs  He  TOJBKO IO
coJiepKaTeJIbHBIM JTUHUSAM, HO U 10 TojaM oOydenus. Cojaeprkanue oOpa3oBaHUs,
COOTBETCTBYIOIIEE IPEAMETHBIM pe3/iabTaTaM ocBocHHs DenepanbHON pabouei
MPOrPaMMBI, PpaclpeAcICHHBIM IO DAaM OOY4YCHUsS, CTPYKTYpUPOBAHO TaKHUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IMPUHITUITHAIBHBIM BOIPOCAM OOYJarOIIHECs
oOpamajuch  HEOAHOKPATHO.  ODTO O3FBOJISIET  OPraHMW30BaTh  OBJIAJCHU
IrCOMETPUICCKUMH IMOHSATHSIMHU U HaBBIKAMU ITOCJICI0BATEIBLHO M TOCTYIATEIBHO, C
COOJTIO/ICHUEM TTPUHITUIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKHX MPEACTABICHUN O00YYarONIUXCsI, PACIIUPSISA U YIIIyOJIss
e€, oOpa3ys mpOYHbIC MHOKECTBEHHBIC CBSI3H.

[lepexoa K U3YYCHUIO TECOMETPUH HA YIITyOJEHHOM YPOBHE TIO3BOJISICT:

cO3/1aTh YCIIOBUS TUTA nuddeperarmn oOy4eHusl, TOCTPOCHUS
WHIUBUIYAIbHBIX  00pa30BaTCIIBHBIX IPOrpaMM,  OOECIeUYUTh  YriyOJidme
H3Y4YCHHUE TEOMETPHH KaK COCTaBIIONIEH yaeOHOTo npeameTa «MaTteMaTukay;

MOJITOTOBUTh OOYYAMOIIHUXCA K TNPOMDKEHUIO HW3YyYEHUS MATeMaTHKH C
yuéToM BbIOOpa Oynymied mpodeccm, obecreynBas MPEEMCBEHHOCTh MEXKITY
o0muM 1 mpodeccruoHaIbHbBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «leverpus» Ha yriayOJaEéHHOM YpOBHE
otBoautcs 204 daca: B 10 kimacce — 102 gaca (3 gaca B Hexenmto), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIO).



COILEPKXAHHUE OBYUEHUA
10 KVIACC

IIpsiMblie ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MTOHATHS crepeomeTpun. Touka, npsiMas, IIJIOCKOCTB,
npoctpaHcTBO. [loHsTHE 00 aKCWOATUYECKOM MOCTPOECHUU CTEPEOMEPUMU:
aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anMHOE pacnosio)keHHE MpsMBIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS
napajulelibHble ¥ CKpEHIMBaroIuecs npsmble. [Ipu3Haku  CKpeIIMBAIOIIMXE
npsAMbIX. [lapamienbHOCTh NPSAMBIX U IJIOCKOCTENW B MPOCTPAHCTBE: MapajlieIbHbIC
MpsIMBIE B POCTPAHCTBE, NaPAJLIETIBHOCTD TPEX MPSAMBIX, IAPAILIEIBHOCTD MPAMOU
u 1uiockoctu. llapienbHoe MW LEHTpalbHOE MNPOEKHPOBaHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOICTBa HapajeNbHOro0 MPOeKTUpoBaHus. W300@pxeHue
buryp B mapajjielbHOW MPOEKUUHU. YTIIBI C COHANPABIECHHBIMU CTOPOHAMHU, YTOJ
MEXKIy NPSMBIMHA B IPOCTpaHCTBE. [lapayyiebHOCTh TIIOCKOCTEN: Mapasie/IbHbIE
IIJIOCKOCTH, CBOMCTBA NapajljicBBH IIJIOCKOCTEH. [Ipocrenmue
NPOCTPAaHCTBEHHbIE  (QUIypbl HAa  NEAROCTH:  TETpaj’Ap,  MapajuieNenien,
MOCTPOCHUE CEUCHUU.

[lepneHAUKYISIPHOCTh MPSAMOW U IJIOCKOCTU: NEPHEHAUKYIIAPHBIE MPSIMbIE B
MIPOCTPAHCTBE, MpSMbIE MAPAJUIENHbIE W NEPHNEHAUKYJIPHBIE K IUIOCKOCTH,
MPU3HAK TMEPIECHIUKYISIPHOCTH TNPMOW UM IUIOCKOCTH, TEOpeMa O IIpai
MEePNEHINKYIISIPHON MIJIOCKOCTH. TQHANBHOE IPOEKTUPOBAHHUE.
[lepneHaUKYISIp 1 HAKJIIOHHBIE: PACCTOSSHUE OT TOYKH 1O IJIOCKOCTH, PACCTOSIHUE
oT npsAMON hi (o IIJIOCKOCTH, nppREKL  QUryps Ha JIOOKOCTb.
[lepneHaAUKYISIPHOCTh ~ IJIOCKOCTEW: NpU3HAK  NEPHNEHAUKYJSAPHOCTH  YIB
mIockocted. TeopeMa o TpEX NEPHEeHAUKYIApax.

VYrnel B OpPOCTPAaHCTBE: YroJd MEXK)Y NPSIMONM M IUIOCKOCTBIO, IBYIPAHBIN
yroJjl, JUHEUHBIA yroJl IBYTPAaHHOIO yrua. TpEXrpaHHbIA U MHOTOTPEHHBIC YIVIBL.
CoiicTBa IUIOCKMX YIVIOB  MHororpamwmo yria. CBoiicTBa IUIOCKMX H
IBYTPAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB M CHHYOB IS
TPEXTPAHHOIO YIJa.

MHororpasHHuKH

Bunbsl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: N-yroapHas
npu3Ma, mnpsiMas ¥ HaKJIOHHAas MP¥BMbI, OOKOBas U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPSAMOYTOJIBHBIN  MapajuleIenunes] U €ro  CBOICTBA.
Kparuaiimine nyth Ha  IOBEpPXHOCTH MHOrorpanHuka. Teopema  Diinepa
[IpoctpanctBennas teopema Iludaopa. Ilupamupa: Nn-yronapHas nupamuja,
npaBwibHas u yceu€HHas nupMuabl. CBolictBa péOep U OOKOBEI TrpaHei
MpaBUJIbHONW nUpaMubl. [IpaBUIBHBE MHOTOTPaHHUKHU: NpAaBWIbHAs Mpi3Ma U



[IpaBWIbHAsL [UPAMUIA, I[IPAaBUJIbHA TPEYrojabHAs NUpaMuaa W IPaB¥bHBIN
TeTpa’sip, kyO. IlpencraBieHne o MpaBUIBHBIX MHW®IPAHHUKAX: OKTadAp,
NOAEKa’Ap U UKOCAdP.

Bbruncienne  371€eMEHTOB  MHOTOTpaHUKOB: pEOpa, JAMAroHai M,  YrJbl.
[Inomaas OOKOBOW MOBEPXHOCTH W IOJHOM TOBEPXHOCTH MPSIMOM TPHUMHI,
oAb OCHOBAaHHWH, TeopeMa O OXOBOM MMOBEPXHOCTU MPSIMON MPHEHI.
[Inomaar OOKOBOW MOBEPXHOCTH MIOBEPXHOCTH MPABWIBHOMW MHUpPaAMUAH,
TeopeMa O TUIOI[AIN YCEYEHHON MUPaAMHUBI.

CummMmeTpuss B MPOCTPAHCTBE.  ODJEMThl  CUMMETPUM  IPaBUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B IHBUJIBHOM MHOIOTPAHHHUKE: CHMMEPUs
napajjiejieunesa, CHUMMETpUsl IPBUIBHBIX IPU3M, CHUMMETPUS [PAaBHbHOU
IIAPAMULBI.

BeKkTophI 1 KOOPpAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B NIPOCTPAHCTBE HYJIEBOW BEKTOp, JJIMHA HEHYJBOIO
BEKTOpa, BEKTOpPHl  KOJUIMHEApHbIE, COHAIIPABJICHHBIE U  MIPOTUBOIOJIGH
HaIPaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. J[EHCTBUA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHUE BEKTOPOB, CyMMa HEKOJIbBKMX BEKTOPOB, YMHOKCHUE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOpOB. CBOMCTBa YMHOKEHUSI BEKTOpA HA YHCIIO.
IloHATHE KOMIUIaHAapHBIE BEKTOPHL. lIpM3HAaK KOMIUIAaHAPHOCTU TPEX B&ETOPOB.
IIpaBuno mapamnenenunena. Teopaa O  pasioXEeHUM BEKTOpa 1O Wpé€
HEKOMILIAHAPHBIM BekTopaM  lIpsMoyrosipHas cucrema KOOpIa B
npoctpancTBe. KoopaumHatel BekT@a. CBA3b MEXIYy KOOpPAMHATAMH BKTOpa H
KOOpAMHATAMU TOYEK. YToJll MeXAy BeKTopaMu. CKalApHOE MPOU3BEZHUE
BEKTOPOB.

11 KJIACC

TeJsia BpameHus

IloHATHA:  OWIMHApPUYECKAasT  [OBEPEOCTb, KOHHUYECKasT  IOKEXHOCTb,
chepuueckas TOBEpXHOCTb, oOpagionue mnoBepxHocTe. Tema  Bpaimeis:
UWINHIAP, KOHYC, YyCEU€HHbIM KOHY, cdepa, map. B3aumHoe pacnoorkeHue
cheppl U IJIOCKOCTH, KacaTeiabHas IJIOCKOCTh K cdepe. M3o0paxkenu Ten
BpalleHus: Ha TIocKocTH. Pa3Bépka umnuuapa u konya. Cummetpus chepsl U
mapa.

O6bEéMm.  OcHoBHBIE cBoiicTBa 00bEéM Ten. Teopema 00  00BEME
MPSIMOYTOJILHOTO Tapajuiesienunesa u ciaeActBus u3 He€. OO0bEM npowil u
HAKJIOHHOW MpU3MBbI, TWIMHIpA, THpaMuabl U1 KoHyca. O0BEM mIapa uIapoBOro
CErMEHTa.

KoMOuHanuu Tten BpaulieHuss W MHOrorpaHHukoB. [Ipusma, Bmnucamas B
UWINHAP, OINUCaHHas okosno 1wiygpa. [lepeceyenne cdepbl u  mapac
wiockocThio. Kacanwe mapa u cpbl MmIockocThio. [loHSATHE MHOrOTr@HHHKA,



OMHMCAHHOTO OKOJO cdepbl, cdephl, BIUCAHHON B MHOTOIPAHHHUK WJIMTEINO
BpaIllCHUSA.

[Inomaas MOBEpXHOCTH IWIMHIpA, KOHYyca, Iuiomam chepsl U €€ vacTeil.
[lomobue B mnpoctpancTtBe. OTHOImEHE O00BEMOB, IUIOMIAJCH MMOBEPXHOTEH
nonoOHeIX ¢uryp. IIpeobpazoBanue momobusi, romoreTus. Pemienue anay Ha
IIJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METO/OB.

ITocTpoeHne ceyeHnii MHOTOTPAHHUKOB U TEJI BPAILICHUS: CEYEHUSI LIMIMHIpA
(mapamienbHO W NEPHEHAMKYISIPHO OCH), CEYeHUs KOoHyca (mapayijisHble
OCHOBAaHHUIO U MPOXOASIINE Yepe3 BepIIUHY), CEUCHHUs LIapa, METObI TOCTPOCHHUS
CEYEHUI: METOJ CJIEIOB, METOJ BIYTPEHHErO IMPOEKTUPOBAHUS, METOJ MEPEHOCca
CEKylIEH MIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpaHctBe. Omnepamm  HaJx — BEeKTopaMu.  BekTopHOe
YMHOXEHUE BEKTOpPOB. (BOICTBa @KTOPHOrO yMHOXeHHUsd. lIpsMoyrosHas
cucTeMa KoopAauHaT B npoctpaHctBe. KoopaunaTel BekTopa. Pa3noxeHue BekTopa
no ©Oasucy. KoopaAMHATHO-BEKTOPHBIM METOA TMpPU PEHICHUH [METPUYCCKUX
3ajad.

J{BHKeHUs B IPOCTPAHCTBE

JIBrxenust mpoctpanctBa. OroOpaseHus. J[BuKeHUS U PaBEHCTBO (UFD.
OO6mue cBoiicTBa  JBWKEHWN. BuUIbI IB)KCHUHN: Tapajuie/IbHBIM  MEPEHOL
LEHTpaJdbHas CHMMETPHUS, 3€pKajIBas CUMMETpPHs, IOBOPOT BOKPYr HPSIMOMN
[IpeobpazoBanust monodus. [psamas u cepa Ditnepa.



IINIAHUPYEMBIE PE3VJBbBTATHBI OCBOEHIW YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJIEHHBIA YPOHIDb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

1) rpaskaaHcKoe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUKM O0YUYaIOIIETrocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO YjieHa POCCHICRD oO1ecTsna, IIpPEACTaBICHUE 0
MaTeMaTUYeCKUX OCHOBaX (YHKIMMHHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH,
mporeayp TrpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI U JPYroe), ¥MHUe
B3aMMOJIEUCTBOBATh C COLMAJIbHBIM MHCTUTYTaMH B COOTBETCTBUU CHUX
(GYHKIUSMUA 1 HA3HAUYCHHUEM;

2) maTpuoTH4YecKoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WACHTHUUHOCTH, YBAXKEHUS K
MPOLUUIOMY M HACTOSIIIEMY POCCHMCIOW MaTeMaTHUKH, LIEHHOCTHOE OTHAIIEHHE K
JOCTHXKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHUCKON MAaTeMaTUUYECKOM MIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTHKEHHH B JAPYrUX HayKax, TEXHOJIOTHUX, cepax
HKOHOMMKHU;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:

OCO3HAHHME JYyXOBHBIX HEHHOCTEH POCCHUHCKOro Hapoja, chOPMHUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBA3AHHOTO C IPAKTUYECKUM
NPUMEHEHUEM  JIOCTH)KCHHM HAyKd U JCSTENbHOCTBIO YYEHOTO, OCO3HEME
JMYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMYMBOTO OyAyIIero;

4) acTeTHYECKOE BOCIIUTAHME:

ACTETHUYECKOE OTHOIICHHE K MHpPY, BKIIOYas OSCTETUKY MaTeMaTHUYECHX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3aJa4, PEIICHUH, PACCYKIACHHUN, BOCIPUUMUYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nveckoe BoCIUTAHME:

chOPMHUPOBAHHOCTh  YMEHHsS  TNpUMEHTb MaTeMaTH4YeCKUe 3HaHHUS B
MHTEpecax 3J0pOBOro U 6e30MmacHoro oopasa *U3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0pPOBbIO (310pOBOE MHUTMME, COATAHCHUPOBAHHBIM PEXKUM 3MITHH U
OTIbIXa, peryisipHas (pu3nvecKas aKTUBHOCTH), (PU3HMUYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIOPTUBHO-030POBUTENBHOM €SI TEIBHOCTHIO;

6) TpynoBoe BocnuTaHueE:

TOTOBHOCTh K TPYyHlY, OCO3HAHHWELIEHHOCTH TPYyAONIo0Us, HHTEpecC K
paznuuHbIM  cdepaM  TpodecCHOHAM®N  JIeSITENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKEHUSIMHU, YMEHUE COBEPIAETh OCO3HAHHBIM BBIOOD
Oynymieit mnpodeccun ¢ peaju3oBbEb COOCTBEHHBIC IKU3HEHHBIE —TUIH,
TOTOBHOCTh " CIIOCOOHOCTD K  €MaTH4eCKOMY 00pa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKCHUHM BCEM IKU3HU, TOTOBHOCTh K aKTHEOMY
y4acTHIO B PEIICHUH MIPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HANlPaBJICeHHOCTH;

7) 3K0JI0TH4YeCKOe BOCIIMTAHHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW KYJIBTYpbl, TMOHMUMAaHUE  BIUSHUS
COIMATTbHO-2KOHOMUYECKUX TPOILIECCOB HA COCTOSTHUE MPUPOIHON U COIMATbHON
Cpebl, 0OCO3HAHUE TJI00ABHOTO XapaKTepa HKOJOTUYECKUX MPoOieM, OpUEHTAIISI
HAa TPUMCHEHHWE MAaTEeMaTUYECKUX BAHUW [JI1 pelieHus 3a7ad B OOUEH
OKpYXXaroliel cpeapl, IUJIAHUPOBAHUE IMOCTYNMKOB M OIEHKHM HX BO3MOYEHK
MOCJICACTBUMN JIJIsl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMUPOBAHHOCTh MHPOBO33PEHUs] COOTBETABYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayKHU u oOIReEHOMU MPaKTUKU, MMOHUMAaHUE
MaTeMaTHYeCKOM HAayKu Kak cQepbl YETOBEYECKOU JESITeILHOCTH, HAMOB €&
pPa3BUTHA U 3HAYMMOCTH [UJI paRBUs IMBWIM3AIMW, OBJIAQJCHUE SHKOM
MaTeMaTUKH M MaTEeMaTHYeCKOW KJbTYpOM Kak C@ICTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBIIATh TIPOCKHYIO M HCCJIEAOBATEIbCKYIO JCSTEHHOCTD
WHJVMBHUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBIC YHHBEPCAJIbHbIC Y4eOHbIE AeiiCTBUSA

ba3oBble 1ornyeckue 1eicTBUA:

BBISBISITh M XapaKTepU30BATh CYIECTBEHHBbIC MPU3HAKM MaTeMaTH4YECKUX
OOBEKTOB,  MOHATUN,  OTHOLIEHUHU €M1y  TOHATUAMHU,  (HOPMYIHUPOBATH
ornpejiesieHs] OHITHI, YCTaHaBIMBATh CYIIECTBEHHBIA MPU3HAK KiIaccu(UKaluy,
OCHOBaHHUS J1Jis1 0000UIEHUS U CPAaBHEHUSI, KPUTEPUHU TPOBOUMOI0 aHAIH3;

BOCIIPUHHUMATB, bopMyIMpPOBATH U TpeoO0pa3oBbIBATh CYXKJICHHS :
yTBEpAUTEIbHbIE U OTPUIATENIbHbIC, €IMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBIIATh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUHS
B (paktax, JaHHBIX, HAOJIONECHUSIX U YTBEPXKACHUSX, Mpeiaratb KpWepuu s
BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMI;

JeJaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKHM, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTh CAMOCTOSITENBHO JT0KA3ATEILCTBA MAaTEMAaTUHUECKUX YTBEPKICHUM
(mpsiMble ¥ OT IPOTUBHOTO), BBICTPAUBATh APIYMEHTAIINIO, IPUBOJUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJbL;

BbIOMpaTh crnoco0 pemieHuss y4yeOH® 3anayd  (CpaBHHUBATh HECKOJBKO
BApUAHTOB peleHus, BbIOMpaTh  M@@IIee NOAXOASIIUI C y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareJbCKue 1eCTBHA:



UCITIOJIB30BaTh BOIPOCHI KaK HWCCIABOBATEIbCKHMM HWHCTPYMEHT ITO3HAMS,
bopMyTpoBaThH BOTIPOCHI, buKCHpyIIIe IPOTUBOPEYHE, npobiiemMy,
yCTaHABJIMBATh HWCKOMOE M JIAHHO¢ (DOPMHUPOBATH THIIOTE3Y, apryMEATHPOBATH
CBOIO TIO3UIINIO0, MHCHHE;

MIPOBOJUTH CAMOCTOSITEILHO CILIAHUPOBAHHBIA IKCIIEPUMEHT, MCCIICIOBAHHEC
10 YCTAaHOBJICHUIO OCOOEHHOCTEW MAaTEeMaTHYeCKOro O0BEKTa, SIBICHUA, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMH, SBICHUSIMH, IPOIICCCaMH;

CaMOCTOSATEILHO (OPMYIUPOBATh OOOIIEHUS W BBIBOABLI IO PE3YJIbTadM
NPOBEAEHHOTO  HAOIONCHS, UCCIICTOBAHWSI, OIICHMBATh  CTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BAME TIpollecca, a TaKKe BBIIBUTAT
MIPEAIOI0KEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nundpopmanueii:

BBIABJIATH JACHUIUTHI MH(OOPMAIUH, JaHHBIX, HCOOXOIUMBIX IS OTBETa Ha
BONIPOC U JIsI PEIICHUS 3a/1a4H;

BBIOMpATh MHPOPMAIIMIO U3 UCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBaTh W WHTEPHPETHPOBATH HHPOPMAIMIO PA3IUYHBIX BHOB M
dbopm mpeacTaBIeHNUS;

CTPYKTYPUPOBaTh WH(GOPMAIUIO, TMEJCTABIATh €€ B pPasMYHBIX (opmax,
WJUTIOCTPUPOBATH TpaUICCKH;

OIICHHBATh HaJEKHOCTD UHpOpMAITH 1o CaMOCTOSITETTLHO
c(hOpPMYITMPOBAHHBIM KPUTCPHUSIM.

KoMmMmyHuKaTHBHBIEe YHHBepcalbHbIE YUeOHbIe JeHCTBUS

Oo0menmne:

BOCIIPUHUMATh U (DOPMYIUPOBATH CY)KJICHHUS B COOTBETCTBUM C YCIOBUSIMU U
HeasIMH  OOIICHAsI, SICHO, TOYHO, TPaMOTHO BBHIp&ATh CBOK TOYKY 3pEHHS B
YCTHBIX M TMCBMEHHBIX TEKCTaX, MBAaTh IMOSCHEHHUS IO XOAYy pElIeHH 3aJadd,
KOMMEHTUPOBATH MOJYYCHHBIN pPe3yNIbTaT;

B X0Ji¢ OOCYXJEHHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW EMBI,
npoOJsieMbl, pernraeMol 3ajavd, BCKa3bIlBaTh WJICH, HAIlCJICHHBIE Ha MOMUCK
pEIIeHus], COIMOCTaBIATh CBOU CYREHHUS C CYXKICHUSIMU JPYTUX YYaCHUKOB
nuanora, oOHApY)XMBaTh pPa3jIUyUe U CXOJICTBO TMO3UIMM, B KOppeKHONl (opme
bopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MIPEACTABIATh PE3YJIbTAThl PEIICHW 3aJ1aud, dKCIIEPUMEHTA, UCCIEIOBaHUS,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPAHL (opMaT BHICTYIUICHUS C YYETOM 3ajad
MIPE3CHTAIIMU U 0COOCHHOCTEN ayAUTOPHHU.

PeryasiTuBHbIE YyHHUBepPCAJIbHbIE YUeOHbIE TeiCTBHUS
Camoopranusanus:



COCTAaBIIATH IJIaH, aJTOPUTM pEIlleHUs 3a7a4M, BIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHpPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yUETOM HOBOM MHPOpPMALIUU.

CaMOKOHTPOJIb, IMOIUOHAJIBHBIN HHTEJJIEKT:

BJIaJ€Th  HaBbIKAMM  [O3HABaTeJIbHD  pedieKcud  KaKk  OCO3HaHMS
COBEpIIAEMbIX JIEUCTBUNA U MBICIUTEIBHBIX MPOLECCOB, WX [B3YJIbTATOB, BIAACTh
cnoco0aMy CaMONPOBEPKH, CAMOK®ITPOJSl TMpollecca M pe3ysibTaTa quICHHS
MaTeMaTUYECKOM 3a/1auu;

NpeABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IpPHU PEIICHUH RAIAYH,
BHOCUTH KOPPEKTUBBI B JESATEIBHOCTH HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJbTaTa LEIU U YCIOBUSAM, OOBICHATH IPUYUHBI
JOCTHXKEHUSI WM HEIOCTUKEHHUS PEYJbTATOB ACSATEIbHOCTU, HAXOIUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITETIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WMHJUBHUIYyATEHON
paboThl TpH  pelIeHUH  y4yeOHBIX 3@ TMPUHUMATH I1€Ib  COBMECTHOM
JEeSATeNbHOCTH, IJIAHUPOBATh OPr#HU3AIMI0 COBMECTHOW paboThI, pacipenesiaTh
BUJbl pabOT, JOroBapuBaThCs, afyXKAaThb NPOLECC U pe3yabTaT padoThI,
000011aTh MHECHHUS HECKOJIBLKUX JIIONIEH;

y4acTBOBAaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEIUH,
«MO3TOBbl€  IUTYpPMbI» W  WHBIE), BMWIEATH CBOIO  4YacTb  pabOThl |
KOOPJIMHUPOBATh CBOM JACHCTBUS C JAPYTMMU YJI€HAMU KOMAaHJbl, OLICHBATH
KauecTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aMMOJICUCTBHUS.

HNPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kinacca oOydaronuiicst HAy9UTCS:

e CBOOOJIHO OIEpPUPOBATH OCHOBHBIMU TOHSATUSIMH CTEPEOMETPHUH IPHU
pelieHny 3a7a4 U MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUH;

e TMPUMEHSATH AKCUOMBI CTEPEOMETPHUM M CIICICTBUS U3 HUX NPHU pELICHM
reOMETPUYECKUX 3a/1aY;

e KJaccUPUIIMPOBATh B3aMMHOE PACIDJIOKEHHE MPSIMBIX B IPOCTPAHCTBE
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO  OMEpPUPOBATH  MOHIATHUSAMH CBA3aHHBIMU C  yIJlaMd B
MPOCTPAHCTBE: MEXAY NPSIMBIMU BTIPOCTPAHCTBE, MEXIY TMPSMOU W
MJI0CKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C MHOTOTpPaHHUKAMU;



e CBOOOIAHO pacmo3HaBaTh OCHOBHBIC BHJbI MHOTOTPAHHHMKOB (IIpU3Ma,
nupamuia, IpAMOYTOJIbHBIN Mapaienenunes, Kyo);

e KIAcCCU(PUIMPOBATH MHOTOTPaHHHKH, BBHIPHS OCHOBaHUS IS
KJ1accuuKaIum;

e CBOOOZHO  OMEpPUPOBATH  MOHSATUSMU CBSI3aHHBIMH  C  CEYCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBITIOJHSTH napasuieIbHoe, [CHTPAHO0E u OpPTOTOHATBHOE
MPOEKTUPOBaHHE (UTYP HA IUIOCKTH, BHITIOIHIATH U300paxkeHHs QUIyp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHHKOB Pa3IWYHBIMA METOJAMH, BBITOIHIH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH  IUIOMAAM  TOBEPXHOCTEH MHOTOTPAaHHUKOB  (IpH3Ma,
MUpPaMUJA), TCOMETPHUUSCKUX Tell ¢ MPUMEHEHHEM (OpMYT;

e CBOOOIHO OMEPHPOBATH MOHATHIMHU. CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb M TIUIOCKOCTh CHMMETPHH, II€H), OCh U IUIOCKOCTh CHUMMETPUH
urypsr;

e CBOOOIHO OMEPUPOBATH TOHATUSMY COOTBETCTBYIOIIMMH BEKTOpaM |
KOOpJAMHATaM B IIPOCTPAHCTBE,

e BBITIOJHSITH JICHCTBUS HAJl BEKTOPaMH;

e pemaTrh 3aJauyd Ha JIOKa3aTeIbCTB MAaTeMATHYECKUX OTHOUICHHH U
HaXOKJICHHE TEOMETPUYECKHX BEIIVHUH, MPHUMEHSSI HW3BECTHBIC METOIBI
IpU PEIICHUH MAaTEeMaTHYECKUX 3a/iad TIOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIO)KHOCTH;

e TMPHUMEHATH TMPOCTEHIIME TMPOTPaMMEE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CHUCTEMBI IIPH PEIICHUH CTEPEOMETPUICCKUX 3a/1a4;

e WU3BIEKaTh, TNpPeoOpa3oBBIBATH W MWTIEPIPETUPOBATH WHPOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKIK (UrypaX, TPEJCTaBICHHYIO Ha
yepTerkax U pUCYHKAX;

e TMPHUMEHATH TONY4YCHHBICE 3HAHUA  HA MPAKTUKE:  C[RHHUBATH |
aHAIIM3UPOBATh PEAbHBIC CHUTYAIllM, NMPUMEHSITh M3yUeHHBbIC MOHATHS B
mporecce  TMOWMCKAa  PEIIeHHsT ~ MaTeMmecku  chOpMyITUpOBAaHHOM
npoOJieMbl, MOJEIHPOBATh PEANbHBE CHUTYallMM Ha S3bIKE T'C€OMETPHH,
UCCJIEIOBATh TOCTPOSHHBIE MOJIETH C HMCIOJIb30BAHUEM T€OMETPUYCCRIX
NOHATUH W TEOopeM, ammapara aireOphl pemaTh MNpaKTHYECKUe 3a/1aui,
CBSI3aHHBIC C HAX0X/ICHUEM I€OMETPUUECKHUX BEIMYMH;

e UMETh MPEICTaBICHHUS OO0 OCHOBHEX JTamax pa3BUTUS TEOMETPUH KR
COCTaBHOW YacTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiacca oOyqaromuiicss HAyIUTCS:



CBOOOJIHO ONEPUPOBATH TMOHITHUSAMY CBA3aHHBIMU C IUJIUHIPUYIECKOMH,
KOHMYECKOW W c]epudeckod MOBEHOCTIMU, OOBSICHITH CIOCOOBI
MOJTyYEHUS,

OTIEpPUPOBAThH TOHATUSIMHU, CBSI3aHHBIMHU C TEJIaMU BPAILCHUS: ITUIUHIPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tena BpauleHus (IWIMHAP, KOHyc, cdepa u 1mapu
OOBSICHSITH CIIOCOOBI TOJTYYCHUS TEJ BpaIlleHNUS,;

KJ1IacCU(UIIMPOBATH B3AUMHOE PaCIoyiokKeHHE Chephl U TIIOCKOCTH;
BBIYMCIISITh BEJIMUMHBI DJIEMEHTOB MOTOTPAHHUKOB M TEJ BpaIICHUS,
00BEMBI W TUIONIAM TOBEPXHOCTEH MHOTOTPAHHUKOB W TEJI BpalleHUs,
T€OMETPUUECKUX TEJI C IPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OINEPUPOBATH TMOHATHSIMY, CBSI3aHHBIMU C KOMOWHALUSIMHU TEl
BpallleHUss ¥ MHOTOTPAHHMKOB: MH@OTPAHHHK, BIUCAHHBIA B chepy u
OMHUCaHHBIN OKO0JIO cdephl, cdepa, BNUCAHHAST B MHOTOTPAHHUK WU TJIO
BpalleHHUSI;

BBIYHUCIISITh COOTHOIICHUS MEXKY IIONIQASIMH MTOBEPXHOCTEN U 00BEMaMuU
MOJTOOHBIX TEN;

n3o0paxkaTb u3ydaeMble (QUTYphl, HWIOJHITH (BBIHOCHBIE) IIJIOCKUE
YEPTEXKH M3 PUCYHKOB MPOCTBIX OGEMHBIX (UTYp: BUII CBEpPXY, COOW,
CHHU3Y, CTPOUThH CEUCHHUSI TEJI BPAILICHHUSI;

W3BJICKaTh, HMHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKIK (Purypax, MpeAcTaBICHHYIO Ha
YepTekax U pUCYHKax;

CBOOOJIHO OMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpalluy HaJ BEKTOpPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT;
periaTh TEOMETPUYECKUE 3a7]a4i Ha BBIUUCICHUE YIJIOB MEXKIY MPSIMBIMU
U TUIOCKOCTSIMM, BBIUYMCIICHHE PACTOSHUM OT TOYKH JO IUIOCKOCTH,B
1IeJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHUY;
CBOOOJIHO OMEPHUPOBaTh TMOHATHUSAMU CBSI3aHHBIMHU C  JBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUM;

BBITIOJIHATH  U300paKEHUST MHOTOTPHHHUKOB MW Tel  BpallleHUs Ipu
napauieIbHOM  TIepeHoce,  LEHTPHHOM  CUMMETPHUH,  3€pKajJbHOMN
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3zoBaHUs MO100us;
CTPOUTH CEUYCHHUS MHOTOTPAHHHKOB W TEJ BpallleHUs: CCUCHUS IUMHIpA
(mapayiieTbHO W MEPIeHIUKYIISIPHO OCH), CEYCHUsI KOHYyca (MmapasijieibHbIe
OCHOBAHUIO M TIPOXOSAIIUE YEPE3 BEPIIUHY), CEUCHUS 11apa;

WCIIOJIB30BaTh METOJAbl TMOCTPOCHUS CEUYEHUU: METOJl CIEI0B, METO
BHYTPEHHETO IIPOCKTUPOBAHMS, METOJI MIEPEHOCA CEKYIIEH MI0CKOCTH;



JIOKA3bIBATh T€OMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoMeTpuueckue (HaKThl JJIsI PEIICHUS CTEPEOMETPUUYCCKUX
3aJa4, MPEANOJIAralolIuX HECKOJb IIAroB pEIICHUS, €CIH YCJIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMe;

pemarb 3aJa4d  Ha JI0Ka3aTeJbCTB MATEMATHYECKHMX OTHOUICHUH U
HaXO0XJCHUE T€OMETPUUECKUX BEIUYNH;

MPUMEHATH MPOrPaMMHBIE CPEACTBA M AJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1aY;

MIPUMEHSATH MOJTyYECHHBIE 3HAHUS Ha MPAKTHUKE: CpaBHUBATB,
AHAJIU3UPOBAThH U OLICHUBATH peajbHbIC CUTYaI[UU, TPUMEHSATH U3YUECHHBIC
MOHATHUSI,  TEOPEMBI, CBOWCTBa B pomEcce  IOUCKAa  PEUICHUS
MaTeMaTHUYECKH chopMyTUpPOBaHHONH  TIPOOJIEMBI, MO/JIEJIUPOBATH
pealibHbIE CUTyallUM Ha S3bIKE TEe®ETPUM, MCCIEA0BATH MOCTPOCHHBE
MOJIEIM C HCIOJIb30BAHUEM TEOMPPIYECKHMX TIOHATUH U  TEOPEM,
anmapara aireOpbl, pemarb MpakHECKUe 3a7auyd, CBS3aHHBIE C
HaXO0XJCHUEM I'€OMETPUUYECKUX BEIINYNH;

UMETh TMpEeJCTaBlIeHUs] 00 OCHOBHEX JTalax pa3BUTUA T'E€OMETPUHU KR
COCTaBHOM 4acTH dbyHgaMeHnTa BUTIAS TE€XHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoubublie | IIpakTHyeckue
n/n NMpOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
https://urok.1c.ru/

1 BBenenue B cTepeoMeTpuio 23 1 4 http://fcior.edu.ru

http://methmath.chat.ru
B3aumHOe pacroioxeHne MpsiMbIX B https:/jurgk.Le.ru/

2 P P 6 1 1 http:/fcior.edu.ru
TpOCTpaHCTBe http://methmath.chat.ru
ITapamnensHOCTE OPSIMBIX U INIOCKOCTEHN B httDS://UI'Ok.].C.rU/

3 P P 8 1 http:/fcior.edu.ru
TPOCTpaHCTBE http://methmath.chat.ru
IlepneHIUKYIIPHOCTE MPSIMBIX U hitps://urok.c.ru/

4 P yp P 25 1 http://fcior.edu.ru
TLIOCKOCTCH B IPOCTPAHCTBE http://methmath.chat.ru

https://urok.1c.ru/

5 VYTIIBI B paccTOSHUS 16 1 http://fcior.edu.ru
http://methmath.chat.ru
https://urok.1c.ru/

6 MHuororpaHHUuKH 7 1 1 http:/fcior.edu.ru
http://methmath.chat.ru
https://urok.1c.ru/

7 BexTopsl B mpocTpaHcTBe 12 1 http:/fcior.edu.ru
http://methmath.chat.ru

3 [ToBTOpeHue, 0000IIeHNE U CUCTEMAaTH3AIHSA 5 ) https://urok.1c.ru/

3HAHUHI

http://fcior.edu.ru
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11 KJIACC

KoauuecTBo 4acoB

HaumeHoBaHue pa3iejioB U TeM
Ne n/n Konrpoububie | IlpakTue
NPOrpamMMbl Bcero
padoThbI padoThbI
1 AHanuTu4eckas reoMeTpus 15 1
9 [ToBTOpEHwUe, 0606H16HI:IC " 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1 1
4 Tena BpameHus 24 1 1
5 [Tnomaau moBepXHOCTH U 0OBEMBI 9 1 1
KPYIJIBIX TEJ
6 JIBroKeHMst 5 1
7 [ToBTOpEHME, 0606H16HI:IC u 17 5
cUCTeMaTH3alus 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 3




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
/o

Tema ypoka

KoauuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

OcHoBHbIE MpaBUiia U300paKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA

[loHATHA cTepeoMETPHUM: TOUKA, ITPsAMas,
TUIOCKOCTB, POCTPaHCTBO. OCHOBHBIE
IIpaBUJIa U300pakeHHsI Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IPAMBIX
(OTpe3KOoB), CepeIMHbI OTPE3Ka

[TonsTHS: IepeceKarouIuecs MIOCKOCTH,
nepeceKarorecs npsmas ¥ miocKoCTbh;
MOJIYIIPOCTPAHCTBO

[TonsTHS: IepeceKarouIuecs MIOCKOCTH,
nepeceKaroyecs npsmas 1 miocKoCTb;
MOJIYIIPOCTPAHCTBO

MHororpanHuku, u3o00pakeHue
MIPOCTENIINX IPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpanHuku, u300pakeHue




MIPOCTENIINX IPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEpPEOMETPHUHU U IIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpPEOMETPHUH U IIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIC
cienctus u3 Hux. CriocoObl 3aaHus
MPSIMBIX | TJIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUs IPSMBIX U TJIOCKOCTEH

10

N3o00paxkenue ceueHnit nupamupl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOAT Uepe3 UxX
pé6pa. N3obpaxenne nepeceueHust
ITOJTy4EHHBIX IIJIOCKOCTEN.
PackpammBanue MoCTpOEHHBIX CEYEHUI
pa3HbIMU LIBETaMU

11

N3o00paxkenue ceueHnit nupamubl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOAT Uepe3 UxX
pé6pa. N3obpaxenune nepeceueHust
ITOJTy4EHHBIX IIJIOCKOCTEN.
PackpammBanue MOCTpOEHHBIX CEYEHUI
pa3HbIMU LIBETaMU

12

N3o00paxkenue ceueHnit nupamupl, Kyoda
U IIPU3MBL, KOTOPBIE IIPOXOIAT Yepe3 UX
pé6pa. N3obpaxenune nepeceueHust




ITOJTy4EHHBIX IIJIOCKOCTEH.
PackpammBanue MoCTpOEHHBIX CEYEHUI
Pa3HBIMM LIBETAMHU

13

N3o00paxkenue ceueHnit nupamubl, Kyoda
U IPU3MBI, KOTOPbIE IPOXOAT Uepe3 UxX
pé6pa. N3obpaxenune nepeceueHust
ITOJTy4EHHBIX IIJIOCKOCTEN.
PackpammBanue MoCTpOEHHBIX CEYEHUI
pa3HbIMU LIBETaMU

14

Mertoa cnenoB Ui HOCTPOEHHSI CeYEHUI

15

Mertoza cieoB Uit OCTPOCHHS CEUCHHI.
CpoiicTBa nepece4eHnii NpsIMbIX U
IJIOCKOCTEN

16

Mertoza cieoB Uit OCTPOCHHS CEUCHUIA.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenune ceuenuid B nmupamue, Kyoe
o TpéM ToukaM Ha p&bpax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MMOCTPOCHUS

18

[TocTpoenune ceuenuid B nmupamue, Kyoe
o TpéM ToukaM Ha p&bpax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MMOCTPOCHUS

19

[TocTpoenune ceuenuid B nmupamu/e, Kyoe




o TpéM ToukaM Ha p&opax. Co3manue
BBIHOCHBIX qepTeH{ef/'I " 3aIl1iCh HIaroB
MTOCTPOCHHUS

20

[TocTpoenune ceuenuid B mupamu/e, Kyoe
o TpéM ToukaM Ha p&opax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MMOCTPOCHUS

21

[ToBTOopenue mnanumerpun: Teopema o
MIPOMOPLIMOHANBHBIX oTpe3kax. [lonobue
TPEYrOJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUIX Ha
BBIHOCHBIX 4YepTexax. Mctopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUH

23

KonTtponbhas padoTa "AxkcHuOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKky cCKpemnBaromuxcs
npsaMbIX. [lapamienbHble TpsiMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM MapaJuleIbHON
JAHHOW MPSIMOM, IPOXOJAIIEN Yepes
TOYKY IIPOCTPAHCTBA U HE JIeXkallel Ha
JaHHOM npsiMoil. JlemMa o nepeceueHnn
MapaJlyICJIbHBIX IMPAMBIX IIJIOCKOCTBIO

26

[lapamiensHOCTB TpeX NpsIMbIX. Teopema




0 TPEX MapajuleNIbHBIX NpsAMBIX. Teopema
0 CKPEIIMBAIOLINXCS IPSIMBIX

27

[TapannensHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MAPAILICIHLHOTO
npoektupoBanusi. 3o0paxkeHne pasHbix
¢buryp B napamuienbHONU IPOEKLIUU

28

[enTpanbHas mpoekuus. Yroi ¢
COHAIPaBJICHHBIMA CTOPOHAMM. YTOJI
MEXAY NPSIMbIMU

29

3amayu Ha IOKa3aTeIbCTBO U
HCCIIeIOBaHNE, CBSI3aHHBIE C
paCHOJ'IO)KCHI/ICM HpﬂMBIX B
MIPOCTPAHCTBE

30

[TonATHA: MapamIebHOCTD MPAMOMN U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajyIeIbBHOCTU IPSAMON U MIIOCKOCTH.
CpoiicTBa napayuIeaIbHOCTH IPSIMON U
IUIOCKOCTHU

31

['eomerpuueckue 3a1auy Ha BEIUYMCICHHE
U JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, POXOASIIEro
yepe3 JaHHYIO MPSIMYI0 Ha YepTEexXe U
MapayIeabHOrOo APYrou npsimoi. Pacuér
OTHOIIIEHUI

33

[TapannensHas npoekuus, IPUMEHEHHE
JUIS IOCTPOEHUSI CEYEHUH KyOa 1
napauienenumnena. CBoicTBa




napajijiCICnmIicaa U Npru3mMabl

34

[TapanmnensHbie muockoctu. [lpuznaku
MapajuIeIbHOCTU IBYX IIOCKOCTEH

35

Teopema o0 mapamuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MIPOXOJALIEN Yepe3 TOUKY, HE
MIPUHAUIEKALYIO0 JaHHOM MJI0CKOCTH U
CIICJICTBUS U3 HEE

36

CpoiicTBa napauieabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IEpEeCceUEeHUs
IIpH NCPECCUCHUU [IBYX MapalJICIIbHBIX
IIJIOCKOCTEHN TpeThen

37

CpoiicTBa napayuieabHbIX IJIOCKOCTEN: 00
OTPE3KaxX MapaJlJICIbHBIX IMPAMBIX,
3aKIIFOYEHHBIX MEXAY MapajlIeIbHBIMU
IJIOCKOCTSIMU; O MIEPECEUEHHUH MPSMOIL C
ABYM: TapaJlJICIIbHBIMHU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [lucaropa na
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSAMOYTOJIBHOTO TPEYrOJIbHUKA

40

CpoiicTBa Ky0a U IpsIMOYr0JIbHOTO
napajesenumnena

41

Brruncnenue 1iuH oTpe3KoB B KyOe 1
MIPSIMOYTOJIBHOM IapajulelICInIIe e

42

[lepneHMKYISIPHOCTD NPSAMOU 1
mockoctu. [Ipusnak
MEPIEHIUKYIISIPHOCTH MPSMOM U




IIJIOCKOCTH

43

[lepneHMKYISIPHOCTD NPSAMOU U
mockoctu. [Ipusnak
MEPIEHIUKYISIPHOCTH MPSMOM U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM, IPOXOAALIEN
4yepe3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYIIIPHON K TUIOCKOCTH

45

[InockocTy ¥ NEepneHUKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PAHHUKAX

46

[InockocTy ¥ nepneHuKyIsIpHbIE UM
IIPSIMBIE B MHOTOI'PAHHUKAX

47

[lepnenauKyisip ¥ HaKJIOHHAS.
[TocTpoenue neprneHuKysipa U3 TOYKU

Ha [PSIMYIO

48

[lepnenaukyisip v HaKJIOHHAS.
[TocTpoenue neprneHuKyIspa U3 TOYKU

Ha MPSIMYIO

49

Teopema 0 TpEX MepreHIUKYIApax
(npsimast u oOpaTHast)

50

Teopema 0 TpEX MeprneHIUKYIApax
(npsimast u oOpaTHast)

51

Yroa Mexy CKpeBaroIuMHUCS
MPSMBIMH

52

[Tonck neprneHMKyIspHBIX IPSIMBIX €
IIOMOIIBLIO IIEPIIEHINKYIIIPHBIX
IJIOCKOCTEN




53

OpToroHanbHOE NPOEKTUPOBAHUE

54

[TocTpoenue ceuenuii Kyoa, MpU3Msl,
MIPAaBUJIBHOM IUPaMUIbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIUU

55

[TocTpoenue ceueHuii Kyoa, MpU3Msl,
MIPAaBUJILHOM IUPaMUIbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTHU. IInockocTu
CUMMETpPUN B MHOTOTpaHHHKAX

57

[Ipu3Hak nepneHauKyIspHOCTH IPAMOMN
U IJIOCKOCTH KaK CIIECTBUE CHUMMETPUH

58

[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSTHUN OT TOYKH JI0 IUIOCKOCTH

59

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH

60

CriocoObl OIyCTUTH NEPHEHAUKYIISPHI:
CHMMETpHSI, CABUT TOYKHU TIO
MapajuIeIbHON IPSAMOM

61

CaBur no HenapaieabHON IPSIMOH,
VU3MEHEHNE PACCTOSHUN

62

KouTponbnas pabora "B3aumuoe
PacCIOJIOKEHHUE MPSIMBIX U INIOCKOCTEN B
npocrpaHcTee”

63

[ToBTOpEHME: Yyroyu Mex 1y NPSIMBIMA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA




KOCHHYCOB

64

[ToBTOpEHME: Yyroy MeXIy
CKpCIIUBAOIIUMHUCS ITPAMBIMHA B
IIPOCTPAHCTBE

65

['eomeTpryeckre METOIbl BBIYUCICHUS
yIJla MEXKy PSIMBIMHU B
MHOT'OTpaHHUKAX

66

JIByrpannbiii yroj. CBOMCTBO JTMHEWHBIX
YIJI0B ABYTPAaHHOTO yria

67

[TepieHAMKYISAPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMMHO HEPIIEHIUKYISPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O IPSIMOi
IIepECEUYEHMS ABYX IIJIOCKOCTEN
MIEPIEHIUKYIIIPHBIX TPEThEN IIJIOCKOCTH

69

[IpsimoyronbpHbBIN Napasuienenunes; Kyo;
MU3MEPEHUS, CBOMCTBA IPSAMOYTOJIBHOTO
napajulesIenune1a

70

Teopema 0 quaroHanu npsIMOYTrOJIBHOTO
napajuiesienuea 1 CieCTBUE U3 Heé

71

CrepeoMeTprieCKUE U TIPUKIIAIHBIC
3a7a4M, CBA3aHHbIE CO B3aMHBIM
PacIOJIOKEHUEM NPSAMBIX U TIJIOCKOCTH

72

[ToBTOpEHUE: CKpELUBAIOLIUECS MPSMBIE,
HapajuiesIbHbIE INIOCKOCTH B
CTaHJIaPTHBIX MHOTOI'PaHHUKAX

73

[lapa mapayenbHbIX IIJI0CKOCTEN Ha




CKPELIUBAOIINXCS MPSAMBIX, PACCTOSIHUE
ME¥K/ly CKpEIIUBAIOIIMMHUCS NIPSIMBIMHU B
IIPOCTBIX CUTYaIUsAX

Paccrostane oT Toukn J0 IIJIOCKOCTH,

“ paccTosiHUE OT MPSIMOM JI0 INIOCKOCTH
Beruucnenue paccTossHAN MEX 1y

75 CKPEILMBAIOIIUMHUCS MIPSIMBIMHU C
MTOMOIIBIO IEPIIEHIUKYIISIPHOM
IIJIOCKOCTH
TpéxrpaHHslil yroJ, HEpaBEHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOTIO YIJIa

77 DOneMeHTHI c(hepruIeCcKO TeOMETPHH:
reoJIe3UYeCcKue JINHUYU Ha 3emiie

78 KonTponbnas padorta "Yrisl u
paccrosHus"

79 CucremaTu3zanus 3HaHUN
"MHOTOrpaHHUK U €ro 3JeMeHTHI"

80 [Tupamuga. Buasl nupamun. [paBuiibHas
nupamuaa

81 [Ipusma. IIpsAmas u HaKJIOHHAS NPU3MBIL.
[IpaBunpHas npusma

82 [IpssimMoit mapaiienenunesn,
MPSIMOYTOJIbHBIN Napajuieenumnes, Kyo

83 Brinykiible MHOrorpaniuku. Teopema
Diinepa

84 Beinykneie MHOrOorpanHuku. Teopema




Diinepa. [IpaBunbHbIC U
MTOJTYTIPABUILHBIC MHOTOTPAHHUKH

85 Koutponbnas pabora "MHuororpaHHuKu"

86 [ToHsiTHE BEKTOPA HA TNIOCKOCTH U B
POCTPAHCTBE

87 CyMMa BEKTOpOB

88 PazHoCTh BekTOpOB

89 [TpaBwiio napasurenenuena

90 YMHOKEHHE BEKTOpa Ha YHCIIO
Pasnoxenue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OHOM
IUIOCKOCTH

92 CkansipHO€ TTPOU3BEACHUE

93 Beruriciienue yriia Mex 1y BEKTOpaMu B
POCTPAHCTBE

94 [IpocTeiimme 3aaun ¢ BEKTOpaMu

95 [IpocTeiimme 3agaqu ¢ BEKTOpaMHu

96 [IpocTeiimme 3amaun ¢ BEKTOpaMu




97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1

98 O00011eHNE ¥ cUCTEMATH3ALIMS 3HAHUIA 1

99 O000611eHNE ¥ cUCTEMATH3AIMS 3HAHUIA

100 Hrorosas koHTpoJIbHAs paboTa

101 Hrorosas koHTpoOJIbHAS paboTa

102 O000611eHNE ¥ cUCTEMATH3AIMS 3HAHUIA 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

Ne
/o

Tema ypoka

KoauuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

[ToBTOpEHME TEMBI
"KoopaunaTsl BEKTOpa Ha
IJIOCKOCTH U B
npocrpaHcTee”

[ToBTOpEHME TEMBI
"CxansipHO€ TPOU3BEACHHIE
BEKTOPOB"

| | —

[ToBTOpEHME TEMBI

"Bbruncnenue yria Mexuay

BEKTOpaMH B IPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"VYpaBHEeHUE MPSAMOH,
MIPOXOJALIEH Yepes3 JIBe
TOYKH"

YpaBHEHUE IOCKOCTH,
HOpMaJib, YpaBHECHHUE
IJIOCKOCTHU B OTPE3Kax

YpaBHEHUE IOCKOCTH,
HOpMaJib, YpaBHECHHUE
IJIOCKOCTHU B OTPE3Kax




BekropHoe npousseneHne

JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOTPaMMHPOBAHHE

JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOTPaMMHPOBAHUE

10

AHanmutndeckue MeTOIbl
pacdéra yria Mexay
MPSAMBIMU B MHOTOI'PaHHUKAX

11

AHanmutudeckue MeTOIbI
pacdéra yria Mexay
IUIOCKOCTSIMU B
MHOTOIpaHHUKaX

12

dopmysa pacCTOSIHUSA OT
TOYKHU 10 IINIOCKOCTH B
KOOpAMHAaTax

13

Haxoxnenue pacctostHui OT
TOYKH JI0 TUIOCKOCTH B KyOe

14

Haxoxnenue pacctostHui OT
TOYKH JI0 TNIOCKOCTH B
MIPaBUJIBHOM NTUPaMUJE

15

KouTtponbHas paborta
"AHanuTuyecKas reoMeTpus’"

16

CeueHusi MHOTOIPAHHUKOB:
CTaHJAapTHBIE
MHOTOTPaHHUKHU

17

CeucHus MHOTI'OI'paHHHUKOB:




METOA CJIICAOB

18

Ce‘-IeHI/Ifl MHOFOFpaHHI/IKOBI
CTaH)IapTHI)Ie IIJIOCKOCTH,
nepecequHs[ l'[pf[MBIX nu
IIOCKOCTEH

19

[TapamrenpHbIe IpsIMBIE U
IUIOCKOCTHU: TIapaJljIeNIbHbIE
CCUCHUA

20

[TapamtenpHble IpsIMBIE U
IUIOCKOCTH: PACUET
OTHOIIIEHUI

21

[TapamrenpHbIe IpsIMBIE U
IUIOCKOCTH: YIJIBI MEXIY
CKpCIIUBAOIIMMHUCA
IIpsAMBbIMHA

22

[IepnenuKysipHBIE IPSIMBIE
U IJIOCKOCTH: CTaHAAPTHBIE
Iapbl NEPIECHIUKYISIPHBIX
IIJIOCKOCTEN U IPSIMBIX,
CUMMETPUH MHOTOTPaHHUKOB

23

[IepnenuKysipHBIE IPSIMBIE
Y IUIOCKOCTH: TEOPEMa O TPeX
MEPIEHIUKYIIAPax

24

[IepnenuKysipHBIE IPSIMBIE
Y IJIOCKOCTH: BBIYHMCIICHUS
JUIMH B MHOTOTPaHHHKaX

25

[ToBTOpEenue: mionaau
MHOTOYI'OJIbHUKOB, (DOPMYJIBI




JUTSI TUTOTIAICH, COOOpaKeHUs
moxoous

26

[ToBTOpEenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIBI
JUTSI TUTOTIAICH, COOOpaKeHUs
noao0ous

27

[ToBTOpEenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIBI
JUTSI TUTOIIAICH, COOOpaKeHUs
noao0ous

28

[Inomanu ceuenui
MHOTOTPAaHHUKOB: IUIOIIAU
ITIOBEPXHOCTEH, pa3pe3aHust
Ha 4acTu, COOOpaKeHUs
noao0ous

29

[Inomanu ceuenni
MHOTOTPAaHHUKOB: IUIOIIAU
ITOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, COOOpaKeHUs
noao0ous

30

KountponbHas padorta
"[ToBTOpEHue:
MHOTOTPaHHUKH, CEYCHUS
MHOTOTpPaHHUKOB"

31

O0BéM Tema. O0BeEM
MIPSMOYTOJIBHOTO
napajuiesienune/ia

32

3amaun 00 yaBOEHUH Ky0a, 0
KBaJpatype Kyoa; o




TPUCCKI WU yTJIa

33

CrepeomMeTpuiecKue 3a/1auH,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

34

[Ipuknaansie 3a1ayu,
CBSI3aHHbIE C BHIYHCICHUEM
00BEMa IPSIMOYT OJILHOTO
napajuiesienuneaa

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeomMeTpuiecKue 3a/1auH,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB MPSAMON PU3MBI

37

[Ipuknaansie 3a1auu,
CBsI3aHHbIE C 00BEMOM
MIPSAMOM IPU3MBI

38

Brruucnenue 006EMOB Te C
TMIOMOIIBIO OITPENIEIIEHHOTO
unrerpaia. O0bpEmM
HAaKJIOHHON IIPU3MBI

39

Brruucnenue 006EMOB Te C
TMIOMOTIBIO OITPENIEIIEHHOTO
unrerpaia. O0bpEmM
ImrupaMHuabl

40

®dopmya 00bEMa TUPaAMUJIBL.
OrtHoirenune https://urok.1c.ru/

http://fcior.edu.ruo6eMoB
nupamuj ¢ oOIIMM YoM




41

dopmyna 00bEMa MUpaMuUIbL.
OtHoleHue 00beMOB
nupamuz ¢ oOIIMM YoM

42

CrepeomMeTpuiecKue 3a/1auH,
CBSI3aHHBIE C 00BEMaMu
HAaKJIOHHON IIPU3MBI

43

CrepeomMeTpuiecKue 3a/1auH,
CBSI3aHHBIE C 00BEMaMu
T PAMHIBI

44

[IpuknagHeie 3aqa4n 0 TeEMe
"O0BEMEBI Ten", CBI3aHHEIE C
00BEMOM HAKJIOHHOW TIPU3MBI

45

[IpuknagHeie 3a7a4n 0 TEME
"O0BEMEBI Ten", CBSI3aHHEIE C
00BEMOM MUPAMU/TBI

46

[Ipumenenne 06bEMOB.
Brrauciienue pacctosHus 10
IUIOCKOCTH

47

KountponbHas padorta
"O6béM MHOTOrpaHHUKa"

48

[unuHapudeckas
MMOBEPXHOCTh, 00pa3yroIIne
HWIHHAPUYECKOU
MMOBEPXHOCTH

49

Hunuuap. [psamoi kpyroBou
umwmHAp. [nomans
ITOBEPXHOCTH LIAJIMHIPA

50

Konnueckas moBepXHOCTb,




00pazyronne KOHNIEeCKOM
nosepxHocTh. Konyc

51

Ceuenue koHyca
IIJIOCKOCTBIO, ITapaJIEIbHOM
IJIOCKOCTU OCHOBAHUS

52

VY ceu€HHbIN KOHYC.
N300pakeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

53

[Tnomanp GoxoBOM
MOBEPXHOCTH U MOJIHOM
MMOBEPXHOCTH KOHYCa

54

[Tnomanp GoxoBOM
MOBEPXHOCTH U MOJIHOM
MMOBEPXHOCTH KOHYCa

55

CrepeoMeTpuiecKue 3a1auu
Ha JI0Ka3aTelbCTBO U
BBIYUCIICHUE, IOCTPOCHUCM
CEYCHMI LIWIMHIpA, KOHYCa

56

CrepeoMeTpuiecKue 3a1auu
Ha JI0Ka3aTelbCTBO U
BBIYUCIICHUE, IOCTPOCHUCM
CEYECHMI LIWIMHIpA, KOHYCa

57

[Ipuknaansie 3a1ayu,
CBSI3aHHBIE C TUIMHIPOM

58

[Ipuknaansie 3a1auu,
CBSI3aHHBIE C TUIUHIPOM

59

Cdepa u map

60

[Tepeceuenne cdeprl u mapa




¢ wiockocThro. Kacanue
miapa u cepbl MIOCKOCTBIO.
Bun u nzobpaxenue mapa

61

[Tepeceuenne cdepnl u mapa
¢ mockocTthio. Kacanue
miapa u cepbl MIOCKOCTBIO.
Buna u uzobpaxenue mapa

62

VYpasuenue chepsl. [Inomanp
cdepsl 1 e€ yactei

63

CummMmetpus cdepsl 1 mapa

64

CrepeoMeTpuiecKue 3a1auu
Ha JIOKa3aTebCTBO U
BBIYHCIICHUE, CBA3aHHBIC CO
cdepoii u mapowm,
MOCTPOCHUEM UX CEUCHUU
TUTOCKOCTBIO

65

CrepeomMeTpuiecKue 3a1auu
Ha JIOKa3aTebCTBO U
BBIYHCIICHUE, CBA3aHHBIC CO
cdepoii u mapowm,
MMOCTPOCHUEM UX CEUCHUH
TUTOCKOCTBIO

66

[Ipuknaansie 3a1auu,
CBsI3aHHBIE CO chepoit U
apom

67

IToBTOpEHUE: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYMCIICHUS B
OKPYXHOCTH, CTaH/IapTHBIE
noxo0us




68

Paznuynbie koMOMHALNY Tel
BpAILEHUS U
MHOTOTPaHHUKOB

69

3anauu o Teme "Tena u
MTOBEPXHOCTHU BpalieHus"

70

3anauu o Teme "Tena u
MIOBEPXHOCTHU BpaleHus"

71

Kountponbnas padora "Tena u
MTOBEPXHOCTHU BpalieHus"

72

O6bém mumuHapa. Teopema
00 00BEMeE npsIMOro
LUIIAHIpA

73

Brruncnenue 006EMOB TeI C
TMIOMOTIBIO OITPENIEIIEHHOTO
unTerpana. O6bEM KoHyca

74

[Timomamm OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomMeTpuiecKue 3a/1auH,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIWIMHAPA, KOHYCA

76

[IpuknagHeie 3aqa4n 0 TeEMe
"O0BEMBI U TUIOLIAH
noBepxHocTe Ten"

77

OO6bEéM 11apa u 1mapoBoro
cekropa. Teopema 06 00bEMe
mapa. [Tnomane chepsr.
CrepeomMeTpuiecKue 3a/1au,
CBA3aHHBIC C BBIYUCIICHUEM




00BEMOB 11apa, 1apoBOTO
CErMEHTa U IIapOBOTO
CeKTopa

78

[IpuknagHeie 3aqa4n 0 TeEMe
"O0BEMEBI Ten", CBI3aHHEIE C
00BEMOM I1apa U IUIOIIAIBI0
ctepsl. COOTHOIICHUS
MEXTy TUIOIIAISIMHI
MMOBEPXHOCTEH 1 00bEMaMu
MOJOOHBIX TEJ

79

[Tono6HnbIe Tena B
npocrpanctse. M3meHnenne
00béMa mpu 1moA00uu.
CrepeomMeTpuiecKue 3a/1auH,
CBSI3aHHBIC C BEIYHCICHUEM
00BEMOB TEJ U TUIOIIAACH
ITOBEPXHOCTEN

80

KoutponbHas pabora
"[1mommaamn MOBEPXHOCTH U
00BEMBI KPYIJIbIX TET"

81

JIBM>KEHUs MPOCTPaHCTBA.
OtoOpaxenus. [IBuxeHus u
paBeHcTBO Quryp. OOmue
CBOICTBA JIBJKCHUI

82

Bunp! nBmkeHuit:
MapajuIeIbHbIN IIEPEHOC,
LIEHTpaJIbHAsl CUMMETPH,
3epKaJIbHasi CAMMETPH,
ITIOBOPOT BOKPYT NPSAMOU




83

[IpeobpazoBanus mopo0usl.
[Ipsimas u cdepa Diinepa

84

I'eomerpuueckue 3agaun Ha
IMPUMCHCHUC IBUKCHUS

85

KonTtponsHas padora
"BexTopsl B npocTpaHcTBe"

86

Ob6o061maroniee NOBTOPEHHUE
11 noHsiTHIA 1 METOJIOB Kypca
reomerpun 10-11 knaccos,
CUCTEeMaTU3als 3HaHWIA:
"[lapanmienbHOCTh NPSIMBIX U
MIJIOCKOCTEH B TIpocTpaHcTBE"

87

Ob6o061maroiiee NOBTOPEHHE
11 noHsTHIA 1 METOIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMaTU3aIUs 3HAHWUN:
"BexTopsl B npocTpaHcTBe"

88

O6o061maroiiee NOBTOPEHHUE
11 noHsiTHIA 1 METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMaTU3alUs 3HAHWUN:
"BexTopsl B npocTpaHcTBe"

89

O6o061maroniee NOBTOPEHHUE
11 noHsiTHIA U METOIOB Kypca
reomerpun 10-11 knaccos,
CUCTEeMaTU3als 3HaHHIA:
"O6beM MHOrOrpaHHuka"

90

Ob6o061maroniee NOBTOPEHHUE
11 noHsTHIA 1 METOIOB Kypca




reomerpun 10-11 knaccos,
CHUCTEeMaTU3als 3HaHHIA:
"O6beM MHOTOrpaHHuKa"

91

O6o061maroniee NOBTOPEHHE
11 noHsTHIA 1 METOIOB Kypca
reomerpun 10-11 knaccos,
CUCTEeMaTU3als 3HaHHIA:
"[1momaamn MOBEPXHOCTH U
00BEMBI KPYIJIBIX TET"

92

O6o061maroniee NOBTOPEHHE
11 noHsiTHIA 1 METOIOB Kypca
reomerpun 10-11 knaccos,
CUCTEeMaTU3als 3HaHWIA:
"[Tmommaamn MOBEPXHOCTH U
00BEMBI KPYIJIBIX TET"

93

Hrtorosast KOHTpoJIbHASA
pabota

94

Hrtorosast KOHTpoJIbHASA
pabota

95

[ToBTOpEenHmEe, 0600IIEHNE U
CHUCTEeMaTH3alusl 3HAHUI

96

Hcropus pazsutus
CTEepEOMETPUH KaK HAyKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTU I

97

Hcropus pazsutus
CTEepEOMETPUH KaK HAyKH U




€€ poJib B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUHI

98

Hcropus pazsutus
CTEepEOMETPUH KaK HAyKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTU I

99

Hcropus pazsutus
CTEepEOMETPUN KaK HAyKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTU I

100

Hcropus pazsutus
CTEepEOMETPUN KaK HAyKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTU I

101

Hcropus pazsutus
CTEepEOMETPUH KaK HAyKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTU I

102

Hcropus pazsutus




CTEPEOMETPUHN KAK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJOTUI

OBILIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

VYueoOnuk. 'eomerpust 10-11 xn. Aranacsu JI. C. u ap.

METOINUYECKHUE MATEPHUAJIBI IJIs1 YYUTEJIA

Mertoanueckue pexomenaamnuu. 10-11 knaccel (k yueonuky Atanacsas JI. C. u

Jp.)

HMUDPPOBBIE OBPA3SOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://www.fipi.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/

math-ege.sdamgia.ru

https://urok.1c.ru/

http://fcior.edu.ru

['eomerpuueckuii mopran http://www.neive.by.ru/

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



