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HOACHUTEJIbHAS 3AIIMCKA

['eomerpust siBasieTcss OgHUM M3 0a30BBIX KYpCOB HAa YpPOBHE CPEIHErO
oO1rero oopa3oBaHusi, TaKk Kak 00eCIeyuBaeT BO3MOXKHOCTh U3YUECHUS TUCHUTIINH
€CTECTBEHHO-HAYYHOW HAIIPaBIE€HHOCTH W IPEIMETOB TI'yMAHUTAPHOIO LMKJIA.
[Tockonpky  JOrMYecKOe€  MBIIUIEHHE,  (OpMUpYEMOE€  TpH  H3YYCHUU
00y4arOMIMMUCS TOHSITUHHBIX OCHOB I'€OMETPUHU, MPHU JI0KA3ATEIBCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKHU JIOTMUECKUX YTBEPKICHHUU MPU PELICHUH I€OMETPUUYECKHUX
3a1a4, YMEHHME BBIIBUTAaTb M OINPOBEpPrarb TIHIIOTE3bl HENOCPEICTBEHHO
UCITONIB3YIOTCSl IIPU PEIICHUM 3aJ1a4 €CTECTBEHHO-HAYYHOr'O LMKJIA, B YACTHOCTH
bu3nYecKux 3a1ad.

Llens ocBoeHust mporpaMMbl yueOHoro Kypea «I'eomerpusi» Ha yriyOoaéHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIBHBIX CIIOCOOHOCTEH OO0y4alommxcs Mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  4yepe3  OOecredyeHHe  BO3MOXXKHOCTH  NPHUOOpETeHHs |
UCIIONIb30BaHUsl Oojiee TIHyOOKMX T'€OMETPUYECKUX 3HAHUW U JEeHUCTBHIA,
CHEIU(PUYHBIX TEOMETPUHU, U HEOOXOAUMBIX IS YCIIEUTHOTO MPO(hecCHOHATBEHOTO
00pa30oBaHusl, CBI3aHHOIO C UCIIOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMU 3a/layaMu Kypca TE€OMETpUM Ha YriayOnEHHOM YpOBHE,
PacCIIPSIONIMMH U YCUJIMBAIOIUMU Kypc 6a30BOr0 YpOBHS, SIBISIFOTCS:

pacUIMpeHre MPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJIbTYpBI U
(opMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUHU C OKPYKAIOIIUM MHPOM;

dbopMUpoOBaHUE TPEACTaBICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MAaTEMaTHUYECKHX MOJENAX, IO3BOJSIOIIUX OINHUCHIBATh W MU3Yy4aTh
pa3HbIE SABIECHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MMOHATUMHOTO aIapara mno pasaeiny
«CtepeoMeTpusi» yueOHOro Kypca reoMeTpuu;

dbopMUpoBaHME  yYMEHHMsS ~ BIJIaJIecTh ~ OCHOBHBIMU  TOHSTHSIMH O
OPOCTPAHCTBEHHBIX (UTYypax M HMX OCHOBHBIMHU CBOICTBaMH, 3HAaHHE TEOPEM,
dopMyn M yMEHHE HX NPUMEHATh, YMEHHS JOKa3bIBaTh TEOPEMbl M HaXOIUTh
HECTaHAAapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHs PACIIO3HABATh HA YEPTEkKaX, MOJCIAX U B pealbHOM
MUPE MHOTOI'DAaHHMKM M TeJla BpalleHUs, KOHCTPYMPOBaTb TI'€OMETPUYECKHUE
MOJIEIIH;

(dbopMUpOBaHUWE MOHMMAaHHUS BO3MOXHOCTH AKCMOMATHYECKOTO MOCTPOCHHUS
MaTEeMaTUYECKUX TeOopui, (popMuUpOBaHHE MOHUMAHHUS POJIU AKCHOMATHKHU TPH
IIPOBEJICHUU PACCYKICHUU;

(opMUpOBaHUME yMEHHUS BIAJAETh METOAAMHU J0KAa3aTElIbCTB U aJITOPUTMOB
pelIeHusl, YMEHUSI WX MPUMEHSTh, MPOBOJIUTH JOKA3aTENbHBIE PACCYXKICHHS B
XOJI€ PELICHHsI CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COZIEPKAHUEM,
(GopMupoBaHHUE TPEACTaBICHUA O HEOOXOAMMOCTH  JOKa3aTelbCTB  IPHU



00OCHOBaHMH MaTEeMAaTUYECKUX YTBEPKIACHUN M POJIM aKCHOMATHUKH B MPOBEICHUN
JENYKTUBHBIX PAcCy>KIECHUM;

pa3BUTHE M COBEPILICHCTBOBAHUE MHTEUIEKTYalIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yUaromMXCsl, MO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHUS pacloO3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4eOHBIX  TPEAMETOB, TPOSIBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
UHTEPIPETAIUN TTOTYYCHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMH JIMHUSMH y4eOHOro Kypca «I['eomerpus» B
10-11 «kmaccax sBisitorcsi:  «lIpsiMble ¥ MJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIEBAHTHBIMM T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOY4YEeHHs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKaTEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dopmMupoBaHHEe JOTHUECKHX YMEHHH  pacmpeneisiercss HE TOJIbKO IO
CoJlep KaTeNIbHbIM JIMHUSAM, HO U 1O rojgaMm o0ydenus. CoaepkaHue oopa3zoBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMBbl, paclpeneaéHHbIM O rojaM OO0Y4YEeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamaguch HEOJHOKpaTHO. JTO  TO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMU MOHSATUSMU U HABBIKAMU MOCJIEIOBATENBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN 00YYaIOIIUXCsl, paCUIUPAS U YIIyOssis
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3y4YeHHE T€OMETPHUH KaK COCTaBIAIONIEH yueOHoro npeamera «MaTeMaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHHIO H3YYEHUS MAaTEMaTHUKH C
yaéToM BBIOOpa Oymymielr mpodeccuu, oOecreurBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriyOJE€HHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COIEPKAHUE OBYUEHUA
10 KJIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OCHOBHbIE MOHATUS CTEpeOMETpUH. Touka, mpsiMasl, IJIOCKOCTh, MpocTpaHCcTBO. IloHATHE 00 akcMOMAaTHUYECKOM
IIOCTPOCHUU CTEPEOMETPUU: aKCUOMBI CTEPECOMETPUHU U CIICACTBUS U3 HUX.

B3anmHoe pacnionokeHne NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TAPAIIIENBHBIE U CKPEIIUBAIOIIMNECS MTPSMBIC.
IIpu3Haku cKpeluBarOmKUXcs IpsAMbIX. [lapauieIbHOCTD NPSMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE: NapaJUICIIbHbIE IIPSIMBbIE
B IPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX MPAMBIX, MAPAIIEIBHOCTD MPAMOU M IIOCKOCTU. [lapajuienpHoe U LEHTPAIBHOE
npoeKTHpoBaHue, nzoopaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapajuIeNbHOTO NpOoeKTHpoBaHusa. M3o0paxkenue Guryp B
NapajuIeIbHOW TNPOEKUMU. YTIbl C COHAINPABICHHBIMM CTOPOHAMH, Yrod MEXKIAYy IpPSAMBIMH B HPOCTPAHCTBE.
[TapajuienbHOCTH  IUIOCKOCTEW: IapajlIebHbIE IUIOCKOCTH, CBOWCTBA HapajulesbHbIX Iuiockocred. IIpocrenmme
IPOCTPAaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTU: TETPA3P, NapajulesenuIe, IOCTPOCHNE CEUeHUH.

[leprieHIUKYIJISIPHOCTD NMPSAMOU U IIJIOCKOCTHU: IEPIIEHANKYJISIPHBIE IIPSIMBIEC B IIPOCTPAHCTBE, NPSIMBIE MAPAJIIEIbHBIE
U TEPIECHIUKYJSIPHBIE K IUIOCKOCTH, IPU3HAK MNEPIEHANKYISPHOCTH MPSMOM M IUIOCKOCTH, TEOpPEMA O MPAMOU
NEPIEHAUKYJAPHON TIOCKOCTH. OpTOroHaspHOE NpoeKTUpoBaHue. [lepreHIuKyIsip 1 HAKJIOHHBIE: PACCTOSSHUE OT TOYKH
70 TUIOCKOCTH, PACCTOSIHUE OT NPSAMOM 10 IUIOCKOCTH, MpOoeKuus (urypsl Ha IJIOCKOCTh. I[lepneHAuKyIsIpHOCTD
IUIOCKOCTEN: MPU3HAK MEPIIEHANKYIAPHOCTH ABYX INIOCKOCTEN. Teopema o TpEX MEepIEeHIUKYIISpaX.

VYTibl B IPOCTPAHCTBE: YIOJI MEXAY NMPSAMON U IUIOCKOCTHIO, ABYIPAHHBIN yroJ, JIMHEHHBIA YIOJl ABYIPAHHOIO YIJIA.
TpéxrpanHbIii 1 MHOTOrpaHHbIe yriibl. CBOKCTBA IUIOCKMX YIJIOB MHOTOIpaHHOro yriia. CBOMCTBA INIOCKUX U JBYTPaHHBIX
YTIIOB TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOT'O YIJIa.

MHoOrorpaHHuKH

Bunasl MHOTOrpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronbHas npusMma, OpsiMas U HaKJIOHHAs IPU3MBIL,
OOKOBasi W TMOJIHAs MOBEPXHOCTh Mpu3Mbl. llapamnenenunen, npsMOYrojbHBIM NapajuleJeNUNe]l U €ro CBOICTBa.
Kparuaiimme mnyTtM Ha MOBEPXHOCTH MHOTOrpaHHMKa. Teopema Oinepa. IIpoctpanctBennass teopema I[ludaropa.
[Mupamupga: N-yroiapHas nupamuja, NpaBuibHas U yceu€HHast nupamMuibl. CBoMcTBa pEdep M OOKOBBIX TpaHel MPaBUIbLHOM



nupamuasl. [IpaBuiibHbIE MHOTOIpaHHUKHW: IIpaBWIbHAs IPU3MA U IIPaBWIbHAs NUPAMUJA, IIPAaBUIIbHAsL TPEYroJibHas
nupaMujia U NpaBWIbHBIN TeTpa’ap, KyO. IlpeacraBieHue o MNpaBUIBHBIX MHOTOTPaHHHUKAaX: OKTAa3Jp, NOAEKAdAP U
UKOCadIP.

Bolunciienre 371€MeHTOB MHOTOTPaHHUKOB: pE€Opa, auaroHanu, yribl. I[lnomans OOKOBOM MOBEPXHOCTH M IMOJHOU
NOBEPXHOCTH MPSMOM NPU3MBI, TUIOMIAAL OCHOBAaHUW, TeopeMa O OOKOBOW MOBEPXHOCTH NpsiMoi mpu3mbl. [lnomianb
OOKOBOI1 MOBEPXHOCTH U MOBEPXHOCTHU MPAaBUILHONW MUPAMMU/IBI, TEOPEMA O IUIOIIAN YCEUEHHON TUPaMU/IBI.

CumMerpus B NMPOCTPAHCTBE. DJIEMEHTHI CUMMETPHUM NPABWIBHBIX MHOTOIPAHHUKOB. CHUMMETpHsI B NPaBUIBHOM
MHOI'OTPaHHUKE: CHMMETPUS NTapaJuIEIICIINIIENA, CAMMETPUS IIPABWIBHBIX NPU3M, CHMMETPHSI TPAaBUIbHOW MUPAMUJIBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, [JIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI KOJJIMHEAPHBIE,
COHAIIPaBJICHHBIE U MPOTHUBOIOJI0KHO HANPABJIECHHBIE BEKTOPHl. PaBEeHCTBO BEKTOPOB. J[€MCTBUSA ¢ BEKTOPAMMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4uciio. CBOWMCTBA CIIOKEHUS BEKTOPOB.
CBolicTBa YMHOKEHHMsI BEKTOpa Ha yucio. [IoHaTne koMIiaHapHble BEKTOPBI. [Ipu3HaKk KOMIIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamnenenumnena. Teopema O pasiIoKEHUM BEKTOpPa MO TPEM HEKOMIUIAHApHBIM BeKTOpaM. lIpsMoyronpHas
cucrteMa KoopauHaT B mnpoctpaHcTBe. KoopauHatel BekTOopa. CBfA3b MEXKIY KOOPAMHATAMHM BEKTOpPAa W KOOpAMHATAMU
TO4YEK. YTOJI MeXAy BekTopaMu. CKaJIsIpHOE IPOU3BEIECHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenust

[TonsiTua: UMIMHIPUYECKAsl MOBEPXHOCTh, KOHMYECKAsh MOBEPXHOCTh, c(epuueckas MOBEPXHOCTb, 00pa3yrolue
noBepxHocTeil. Tenma BpameHus:: HWIMHIAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacmnonoxenue cdepsl u
IUIOCKOCTH, KacaTenbHasl IJIOCKOCTh K cepe. M300pakeHue Ten BpallleHusl Ha INIOCKOCTH. Pa3BépTka nMauMHApa U KOHYyca.
CummMmertpus chepsl U 1mapa.

O6BEM. OcHoBHBIE CBOMCTBA 00HEMOB Tell. Teopema 00 00BEME MPSAMOYTOIHHOTO TTApAIIIEISTUIEa U CICICTBUS U3
He€. OO0BEM NMPSAMOI M HAKIIOHHOW MPU3MBI, IIWIIMHpA, MUPaMUJIbl U KoHyca. O0BEM 11apa U IIapoBOT0 CErMeHTa.



KoMOuHanuu ten BpaieHuss U1 MHOrorpaHHukoB. [Ipu3ma, BHHcaHHas B IIWJIMHJpP, ONMHUCAHHAS OKOJO IMJIMHIpA.
[Tepeceuenue cdepsl u mapa ¢ mwiockocTeto. Kacanue mapa u chepsl miockocThio. [1oHsSTHE MHOTOrpaHHUKA, ONMUCAHHOTO
0Ko0J10 cepsl, chepbl, BHUCAHHON B MHOI'OTPAHHUK WJIU TEJIO BPALCHHUS.

[1nomane MOBEpXHOCTU LWIMHApPA, KOHYca, Iuomanb chepsl u e€ yacteil. [lomodue B mpoctpancrBe. OTHOILIEHHE
00bEMOB, TUIOMIAZEeN MOBepxHOCTEW MoAoOHbIX Guryp. IlpeoOpazoBanue momgoOusi, roMmoTeTus. Pemienue 3agad Ha
IUIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

ITocTpoeHue ceueHnii MHONOTPaHHUKOB M TEJ BPAILLEHUS: CEYEHHUS LWIMHIApA (MapajuleIbHO U MEPIEHIUKYISPHO
OCH), CEUEHHs KOHYyca (MapaiieIbHble OCHOBAaHUIO U MPOXOSIINE YEpe3 BEPILHUHY), CEUYEHUS II1apa, METOJIbI MOCTPOEHUS
CEUYEHUI: METOJI CIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEN IIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTopel B mpocTtpanctBe. Onepanuu Haja BeKTOpamu. BekTopHOe yMHOKE€HHE BEKTOpOB. CBOICTBAa BEKTOPHOIO
ymHO)eHud. [IpsMoyronbHas cuctema KoopJauHAT B npoctpaHcTBe. KoopauHaTel BekTopa. PasnoxeHue BekTopa 1o
6a3ucy. KooparHaTHO-BEKTOPHBIN METOJ] IPU PEIICHUU T€OMETPUUECKUX 3a1ad.

JIBMKeHUs1 B IPOCTPAHCTBE

JIBmxenust npoctpancTBa. OtoOpakeHus. /[BwxkeHus u paBeHCTBO (uryp. OOmmue cBOWCTBAa ABMXKEHHM. Bupabl
JBWKEHUM: MapaieNbHbII NEepeHoc, LEHTpaldbHas CHUMMETpHUsS, 3€pKajibHas CHUMMETpHUSA, MOBOPOT BOKPYT MPSIMOIl.
[IpeobpazoBanus monodus. [Ipsimas u cepa Ditnepa.

IJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUSI YUEBHOI'O KYPCA «'EOMETPUSI» (YTJIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBILIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMU 00YUYaIOIIErocsl Kak aKkTUBHOTO W OTBETCTBEHHOI'O Wi€Ha POCCUHCKOrO
oO0IIIecTBa, MPEACTaBICHHUE O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH, MPOLETYP
TPaKJAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMATBLHBIMU WHCTUTYTaMH B
COOTBETCTBHHM C UX PYHKIMUSIMU U Ha3HAYCHUEM,;



2) naTpuMOTHYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTb POCCUUCKON TpaKJaHCKOM UICHTUYHOCTH, YBOKCHHS K MPOILIOMY M HACTOSIIIEMY POCCUUCKOMN
MAaTEMATHUKH, LEHHOCTHOE OTHOIIEHHE K JIOCTHKECHUSAM POCCUUCKUX MaTEMaTHUKOB M POCCHMCKONM MaTeMaTHYECKOU
IIKOJIbI, UCTIOJB30BaHUE ATUX JOCTHXKCHUH B IPYTUX HAyKaX, TEXHOJIOTHUAX, c(hepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHIICKOro Hapoja, cOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM TMPUMEHEHUEM IOCTH)KCHHH HAyKUM M JEATEIbHOCTHhIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMYUBOIO OYYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAsS ACTETUKY MaTEMAaTHYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad,
pELICHUH, PACCYXKICHUM, BOCIPUUMYHUBOCTh K MATEMATHUECKUM aCIIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHHE:

c(hOpMHUPOBAHHOCTh YMEHHS NMPUMEHATh MaTeMaTHUYECKHE 3HAHUS B MHTEpecax 370poBOro u Oe3omacHoOro oopasza
JKU3HHU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3JI0POBBIO (370pOBOC IMHUTAHHE, COAIIAHCHUPOBAHHBIM PEKUM 3aHATHH H
oTHbIXa, peryiaspHas Qusnueckas akKTUBHOCTh), (U3UYECKOE COBEPUICHCTBOBAHUE TMPU 3aHATHSIX CIOPTUBHO-
03/IOPOBUTEIILHOM JIESITEIBHOCTHIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTh K TPYIY, OCO3HAHHWE IIEHHOCTH TPYIOJIIOOMS, HMHTEpPEC K pa3iIudHbIM cdepam mpodeccroHaabHOM
NESATENbHOCTU, CBSI3aHHBIM C MaTeMaTUKOW U €€ MNPWIOKEHUSIMH, YMEHUE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyliei
npodeccud M peaqu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTUYECKOMY
0o0pa3oBaHHIO M CcaMOO00Opa30BaHUIO Ha NPOTSIKEHUH BCEH JKU3HU, TOTOBHOCTh K AKTMBHOMY Y4YacTHIO B peIIEHUU
MPAKTUYECKUX 3aJ1a4 MaTEeMaTHYECKON HAITPABICHHOCTH;

7) 3K0JI0TUYeCKOE BOCIIMTAHUE:

c(hOpMUPOBAHHOCTH JKOJIOTHYECKOW KYJIbTYpbI, NMOHUMAaHUE BIUSHUS COLMAIBHO-3KOHOMHUYECKHX TMPOIIECCOB Ha
COCTOSIHUE TIPUPOJITHON M COITMATIBHOM Cpelibl, 0OCO3HAHUE II00aTBHOI0 XapaKTepa dKOJOTHYECKUX MPoOIeM, OpUeHTAITUS
Ha MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUH JUIsl pelIeHus 3a/1ad B 00JIaCTU OKPYKAIOIIEH Cpebl, TUIAHUPOBAHUE MOCTYIIKOB
Y OLICHKU UX BO3MOKHBIX MMOCJIEICTBUAN JIsI OKPY>KAIOIIEH CPEIbI;



8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTb MUPOBO33PEHHS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HaYKH U OOIIECTBEHHOM
NPaKTHKW, TOHUMaHHE MaTeMaTHYeCKOM HayKu Kak cdepbl YeOBEYECKOW JeATeIbHOCTH, JITalloB € pa3BUTHI H
3HAYMMOCTH JIJIsl pa3BUTHS LIUBWJIM3ALIMU, OBJIAJICHUE SI3IKOM MAaTEMAaTHUKUA U MaTEeMaTUYECKOU KyIbTypOl KaK CpeCTBOM
MO3HAHUSI MUpPA, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO U HCCIEIOBATEIbCKYIO NEATEIbHOCTh WHAUBUIYAJIbHO U B

rpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIIECTBEHHbIC MPU3HAKU MAaTEMaTUYECKUX OOBEKTOB, MOHATHI, OTHOIICHUN MEXITY
NOHATUAMH, (OPMYJIMPOBATH ONPEIEICHUsS] TOHSATUN, YCTAHABIMBATH CYHIECTBEHHBINM TMPU3HAK KiacCU(UKAIIUH,
OCHOBaHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOTO aHATHN3A;

BOCIIPHHHUMATH, (DOPMYITUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIBHBIC U OTPHUIIATEILHbIE, SAUHUYHBIC,
YacTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEYHUs B (pakTax, JaHHBIX, HAOIIOJCHUSIX U
YTBEPAKACHUAX, IPEJIaraTb KPUTEPUU JJIsI BBISIBIICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

nenaTh BBIBOALI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHAYKTUBHBIX YMO3aKIIOUYCHUM,
YMO3aKJIHOUYEHNUH 10 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MAaTEMaTUYECKUX YTBEPKICHHM (MpsAMble M OT TPOTHUBHOIO),
BBICTPaMBaTh apTryMEHTAIINIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIBL;

BBIOMpATh CHOCO0 pelleHus y4yeOHOW 3aauM (CpaBHMBATh HECKOJIBKO BapHAHTOB pEIIEHHUA, BbIOMpaTh HauOosee
HNOJXOJAIIUN C Y4ETOM CaMOCTOSATEIBHO BbIJIEIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKie AeiCTBHUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIICAOBATCIIbCKUIT WHCTPYMEHT MO3HAHUS, (DOPMYITHPOBATH BOIIPOCHI, (DUKCHUPYIOIITHEC
pPOTHUBOpeYHe, MpoOeMy, YCTaHABJIMBaTh HCKOMOE M JaHHOe, (OpMUPOBaTh THIIOTE3Y, apryMEHTHPOBAaTh CBOIO
MO3UIUI0, MHEHHUE;

IPOBOJUTH CAMOCTOSITEIBHO CITIAHUPOBAHHBIA SKCIIEPUMEHT, HWCCIICIOBAHHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH
MaTEMaTHIECKOTO 00BEKTa, SIBICHHS, MPOIIECCA, BHISBICHHIO 3aBUCHMOCTEH MKy O0BEKTaMH, SBJICHUSIMH, IPOIICCCAMM;

CaMOCTOSITeIbHO  (hopMyIupoBaTh O0OOIIEHWS W BBIBOJBI 110 pe3yjibTaTaM TMPOBEAEHHOTO HAOJIOJICHUS,
HCCJICOBAHNS, OIICHUBATD JIOCTOBEPHOCTH IOJIYYEHHBIX PE3yJIbTaTOB, BRIBOJOB U 0000IICHHUI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BHUTHE IMPOIECCA, a TAK)KE BBIABUTATH NPEIIONIOKEHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBHUSIX.

PabGora ¢ ungopmanmei:

BBISBIIATH ASUIIUTHI HHPOpMAIUH, JaHHBIX, HEOOXOIUMBIX IS OTBETA HA BOIIPOC M JIUIS PEIICHUS 3a1a4u;

BEIOWpAaTh HMH(POPMAIIMIO W3 HWCTOYHHUKOB PA3JMYHBIX THUIOB, AaHAJIM3UPOBATh, CHUCTEMAaTU3UPOBATh U
UHTEPIPETUPOBATh MHGOPMAIIMIO PA3IMYHBIX BHIOB U (DOPM IPEICTABICHNUS;

CTPYKTYpHPOBaTh HHGOPMAIIUIO, IPEACTABIATh €€ B pa3IudHBIX (popMax, WIUTFOCTPUPOBAThH IpaduuecKH;

OIICHUBATh HAAEKHOCTh MH(DOPMAITUHU TIO CAMOCTOSTENBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBIE YyHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA

OO1enue:

BOCIIPUHUMATh U (DOPMYIHPOBATH CYXKJACHUS B COOTBETCTBUM C YCIOBUSIMU W LEISIMH OOIIECHMS, SICHO, TOYHO,
rPaMOTHO BBIpaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO X0y PEILICHUS 3aa4u,
KOMMEHTUPOBATh MOTYyUYECHHBIA Pe3yJIbTaT;

B X0Jic OOCYXJEHMs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKJaeMOM TeMbl, IMPOOJEeMbl, peIIaeMoil 3aaayu,
BBICKA3bIBATh UJCH, HAICJICHHBIC HA TIOMCK PEIIEHUs, COMOCTABIATh CBOU CY)KJICHHUS C CY)KJICHUSMH JIPYTUX YYaCTHUKOB
auanora, OOHapyXUBaTh pa3U4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOW (opme (HOpMyIupoBaTh pa3HOIIACHS, CBOH
BO3PAYKEHUSI;

MPEACTABIATh PE3yJbTaThl PEUICHUs 3aJ1aud, SKCIEPUMEHTA, UCCIIEIOBaHUS, MPOEKTa, CAMOCTOSITEIILHO BHIOMPATh
dbopmaT BBICTYIUICHUS C YIETOM 3a71a4 IPE3CHTAIIMU M OCOOCHHOCTEH ayIUTOPHH.



PeryasiTuBHbIE YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

COCTaBJIATh IUIAH, JITOPUTM pPEIICHHUsS 3aJa4yM, BHIOUPATH CIIOCOO pEelIeHUs C YYETOM HMMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJICKT:

BJIQJIETh HAaBBIKAMM I103HABAaTEJIbHOW pe(JIeKCMU KaK OCO3HAHUS COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIbHBIX
IPOLIECCOB, MX PE3YyJbTAaTOB, BJAJIETh CIHOCOOAMHU CAMONPOBEPKHU, CAMOKOHTPOJISI Mpollecca W pe3yJsibTara pelieHus
MaTeMaTUUYECKOM 3aJ1auu;

npeABUIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPU PEIICHUM 33]]a4l, BHOCUTh KOPPEKTUBKI B JIEATEIBHOCTD HA
OCHOBE HOBBIX 00CTOSATENHCTB, JAHHBIX, HAWJACHHBIX OIIMOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHME pE3yJbTaTa L€ M YCIOBHUSIM, OOBSCHATH MPUYMHBI JOCTUIKEHUS WM HEOCTHUKCHUS
pEe3yIAbTATOB JIEATEIIbHOCTH, HAXOUTh OUIMOKY, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY.

CoBMecTHas 1eATEIbHOCTD:

NOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUAYATHHON pabOTHI MPU PEIIeHUH YYeOHBIX 3ajad,
NPUHUMATh 11€1b COBMECTHOM JESATENbHOCTH, IJIAHUPOBATH OPraHU3alUI0 COBMECTHOM pPabOThI, pacrpenesiTh BUIbI
pabot, noroBapuBaThCs, 00CYkKAATh MPOIIECC U PE3YJbTAT PadO0ThI, 0000IIaTh MHEHUS] HECKOJBKUX JIFOACH;

y4acTBOBaTh B TPYMIOBBIX (Qopmax paboThl (0OCYXIeHHS, OOMEH MHEHHM, «MO3rOBBIE€ IITYPMbD» U HHBIE),
BBITIOJIHATH CBOIO YacTh PabOThl U KOOPJMHUPOBATH CBOM JIEUCTBUS C JIPYrUMU YIEHAMU KOMaH/[Ibl, OIEHUBATh KAYeCTBO
CBOETO BKJIaJla B OOIIUN MTPOIYKT MO KPUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHSI.

HNPEIMETHBIE PE3YJIBTATBI

K xoniy 10 ki1acca o0y4aromuics HayquTCst:

e CBOOOJHO OMNEpPUPOBATH OCHOBHBIMHU TMOHATHSIMUA CTEPEOMETPUM MpPH pPEHIEHUHU 3a7ad U MPOBEICHUU
MaTeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATH aKCUOMBI CTEPEOMETPHUU U CJIEJCTBUS U3 HUX MPHU PEIICHUH T€OMETPUUYECKUX 3a]1ay;



KJIaCCHU(HUIIMPOBATH B3aUMHOE PACIIONIOKEHUE TPSAMBIX B MPOCTPAHCTBE, MIIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJIHO ONEPHUPOBATh MOHATUSIMH, CBSI3aHHBIMU C YIJIaMU B MIPOCTPAHCTBE: MEXKAY NPSIMBIMU B MPOCTPAHCTBE,
MEXKY NPSAMOM U IIIOCKOCTBIO;

CBOOOJIHO OTMIEPUPOBATH MOHATUSIMU, CBI3aHHBIMHA C MHOTOTPaHHUKAMH,

CBOOOJIHO paclo3HaBaTb OCHOBHBIE BUIbl MHOIOIPAaHHUKOB (Mpu3Ma, MNHpaMUAa, HPSIMOYTOJIbHBIM
napayieNenurne, Kyo);

KJIaCCU(PHUIIMPOBATH MHOTOI'PaHHUKH, BEIOMpasi OCHOBAHHUS [V KiTaccu(puKammm,

CBOOOHO ONEPUPOBATH MOHSATUSAMHU, CBSI3aHHBIMU C CEUEHHEM MHOTOIPAHHUKOB TJIOCKOCTHIO;

BBIMOJHSTH MapajljieNIbHOE, LEHTPAJIbHOE U OPTOrOHAJIbHOE MPOEKTUPOBAaHHE (UTYP HA IUIOCKOCTb, BBIOIHSITH
n300paxkeHus (puUryp Ha miIoCKOCTH;

CTPOHWTH CEYEHHS MHOTOTPAHHHKOB PA3IUYHBIMH METOJAaMHU, BBIMONHATH (BBIHOCHBIC) IUIOCKHE YEPTEKHU W3
PUCYHKOB IIPOCTHIX 00bEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIISITh IUIOIIAAU IOBEPXHOCTEH MHOTOTPaHHMKOB (MpU3Ma, MUpaMHia), TE€OMETPUUYECKUX Tel C
npuMeHeHueM hopmyi;

CBOOOJIHO OMEpPUPOBATH MOHSATHUSIMHU: CUMMETPUS B TIPOCTPAHCTBE, IIEHTP, OCh U TIOCKOCTH CUMMETPHH, IICHTD,
OCb U TJIOCKOCTh CUMMETPUH (PUTYPBI;

CBOOOJIHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpJIUHATaM B POCTPAHCTBE;

BBITIOHSTH JICHCTBUS HaJl BEKTOPAMH;

pemaTh 3aJa4d Ha JOKa3aTeIbCTBO MATEeMATHUYECKUX OTHOIICHWH M HAXOXKIEHHUE T€OMETPUUYECKUX BEIWYHH,
NPUMEHSS W3BECTHBIE METO/Abl IPH PEUICHUM MaTeMaTUYeCKUX 3a]ad IOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CIIO’KHOCTH;

NPUMEHATh MPOCTEUIINE MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI MPHU PEIICHUU
CTEepEOMETPUUECKHUX 3a/ady;

U3BJIEKaTh, MPEOOpPa3OBBIBATh U HMHTEPIPETUPOBATH HHOOPMAIUMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX
durypax, npeacTaBIeHHYIO Ha YepTeXaX U PUCYHKAX;



MPUMEHSATh TOJIYYEHHBIE 3HAHHMS HAa TMPAKTUKE: CPAaBHUBATh M aHAJIM3UPOBATHh PEAJbHBIC CUTYallMU, TPUMEHSThH
W3yYEHHbIC TIOHATHS B TMPOIECCE TIOMCKAa PEIICHUS MaTeMaTU4eCKu CQOpMYIMpPOBAaHHONW MPOOJIEMBI,
MOJICJIMPOBATH PEATIbHBIE CUTYAIlMN HA A3bIKE T€OMETPHUM, UCCIIEIOBATh MOCTPOECHHBIE MOJEIN C UCIIOJIb30BAHUEM
FCOMETPUUECKUX TOHSATUM M TeopeM, afrmapara ajareOpbl, pemiaTh TpPaKTHUYEeCKUE 3aJaud, CBA3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEIUYMH,;

UMETh TIPEACTaBICHUsI 00 OCHOBHBIX dTallax pa3BUTHUS T€OMETPHHM KaK COCTaBHOW yacTH (yHIAaMEHTa Pa3BUTHS
TEXHOJIOTHH.

K xonmy 11 kiaacca oOyJaromuiicss HAy9UTCS:

CBOOOJHO OINEpUPOBATh MOHSATUSMH, CBS3AHHBIMA C UWIMHAPUYECKOW, KOHMYECKOM U chepuyeckoi
MOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI TTOTYICHHS;

OTIEpUPOBATH MOHATHUSIMH, CBI3AHHBIMU C TEIAMH BPAICHUS: [IMJIUHIPOM, KOHYCOM, c(hepoil u mapowm;
pacrio3HaBaTh Teja BpallleHus (LIWINHAP, KOHYC, cepa U map) U 00BACHITH CIIOCOOBI MOTYUYEHHUSI TNl BpAICHNUS;
KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONOkKeHUe chephl U IMIIOCKOCTH;

BBIYHCIIATh BEJIIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB M TeN BpalieHus, oObEMBI W TUIOMAIU TOBEPXHOCTEH
MHOT'OTPaHHUKOB U TE€J BpPAIIEHUs, FTEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOpMYII;

CBOOOJIHO OINEPUPOBATH MOHATHSIMHU, CBS3aHHBIMM C KOMOHWHAIMSIMUA TeJl BpallleHUs] U MHOT'OTPAHHUKOB:
MHOTOT'PaHHUK, BIIUCAHHBIM B cpepy M OMHUCAHHBIN OKOJIO cepbl, chepa, BIUCAHHAST B MHOTOTPAHHUK UJIU TEJIO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIICHUSI MEXY TUIOMIAIMUA MIOBEPXHOCTEH U 00BEMaMU MOI00OHBIX TEJT;

n300paxaTh U3ydaeMble (PUTYphI, BBHINOIHATH (BRIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O00BEMHBIX
dburyp: Bua cBEpXy, COOKY, CHU3Y, CTPOUThH CEUCHHUSI TeJl BPAICHHUS;

W3BJICKaTh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh WHOOPMAIIUIO O TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
burypax, npeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

CBOOOIHO ONEPUPOBATH MOHSATHUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH ONEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;



pelatb TeOMETPUYECKHE 3a/laud HA BBIYMCICHHE VYIJIOB MEXKIY MPSIMBIMA M IUIOCKOCTSIMHM, BBIYMCIICHUE
pPacCTOSTHUM OT TOYKH J0 TUIOCKOCTH, B 1I€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a TIPU PEIICHUM;
CBOOOJIHO ONIEPUPOBATH MOHATUIMH, CBI3aHHBIMH C JIBUKEHUEM B TIPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KCHUH;
BBITIOJTHATh M300paXEHUSI MHOTOIPAHHUKOB M TeJI BpalleHUs MNpHU MapajuleIbHOM IepeHoce, MEHTPATbHOU
CUMMETPUH, 3ePKATbHON CUMMETPHUH, IIPU TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus Mo 00us;

CTPOUTH CEUCHHUS MHOTOTPAHHHMKOB U TEJI BpaIlleHUs: CEUSHUS WINHpa (TapajuieIbHO U MEPIICHIUKYIISIPHO OCH),
Ce€YeHUs KOHyca (mapajuiebHble OCHOBAaHUIO U MPOXOAAIINE Yepe3 BEPIIMHY), CEUCHUS 111apa;

WCIIOJIb30BATh METO/Abl TOCTPOCHUS CEYEHUM: METOH CJEAO0B, METOJ BHYTPEHHErO0 MNPOCKTHUPOBAHHUS, METO]I
MEPEeHOCA CEKYIEeH TIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

IIPUMCHATh TeOMeTpHUYeCKHe (PAKTHl IS PEHICHUS CTEPEOMETPHUYCCKHX 3aJad, IMPEAIoJaraliuX HECKOJIbKO
[IarOB PELICHHUS, €CJIM YCIOBUS MPUMEHEHUS 3aJIaHbl B SBHOUM U HESIBHOU (opMe;

peliaTh 3a1a4M Ha JI0KA3aTeIbCTBO MATEMATUYECKUX OTHOIICHUN M HAXO0XKACHUE T€OMETPUUECKUX BEIMYMH;
MPUMEHATh  IPOrPaMMHBIE  CPEACTBA M BJECKTPOHHO-KOMMYHHUKAIIMOHHBIE  CUCTEMBI MPU  PEIICHUU
CTEPEOMETPUUECKUX 3314,

MPUMEHSATHh MOJIYYCHHBIE 3HAHUSI HA MPAKTHUKE: CPABHUBATh, AaHAIM3UPOBATh U OLIEHUBATH PEAIbHBIC CUTYaIIUH,
MPUMEHATh M3YYCHHBIC TIOHSATHUS, TEOPEMbI, CBOHCTBA B IMPOIECCE MOUCKA PEIICHUI MaTeMaTUYeCKU
c(hOpMYyJIMPOBAHHOW MPOOJIEMBbI, MOJCIUPOBATh pPEAIbHBIC CHUTYyallMM Ha S3bIKE TE€OMETPHH, HCCISI0BAThH
MOCTPOCHHBIE MOJICNIM C HUCIOJIb30BAaHUEM T€OMETPUUYECKUX TOHSATUM U TEOpeM, armapara ajreOphl, peliarh
MPAKTUYECKUE 3a]1a4H, CBA3AHHBIE C HAX0XKIECHUEM T€OMETPUUYECKUX BEJINYMH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX dTallax pa3BUTHUSI T€OMETPHHM KaK COCTaBHOW yacTh (yHIAaMEHTA Pa3BUTHS
TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo yacoB
Ne HanmenoBanue pa3ienoB 1 DJIeKTpOHHBIe (HH(PPOBBIE) 00pa3oBaTelbHbIC
Konrpoabubie | IlpakTuyeckue
n/n TeM IPOrpaMMBbl Bceero pecypcbl
padoTbI padoThI
https://resh.edu.ru/subject/lesson/4756/
1 BBenenue B crepeomMeTpuro 23 1
http://geometry2006.narod.ru/Lessons/10-
B3auMHOe pacHoIokKeHNe 11/5a.pptx
2 HPAMBIX B TIOCTPAHCTBE 6 1 http://geometry2006.narod.ru/Lessons/10-
11/5b.pptx
3 [TapannenbHOCTh NPSIMBIX U 8 http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
MJIOCKOCTEH B MPOCTPAHCTBE
[lepnieHANKYISIPHOCTH
. http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
4 MPSIMBIX U TJIOCKOCTEH B 25
MIPOCTPAHCTBE
5 VIJIEL H PACCTOSHUSA 16 1 http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
6 MHoTOTrpaHHUKH 7 1 http://geometry2006.narod.ru/Lessons/10-11/24.pptx
7 BeKTOpHI B POCTPAHCTEE 12 http://geometry2006.narod.ru/Lessons/10-
11/9a.pptx
8 IToBTOpEeHME, 0000IIEHNE 1 5 5
cUCTEMATHU3aIUs 3HAHUN
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 [IPOT'PAMME



https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx

11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmenoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IIpakruyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypchbl
http://school-
1 AHanutuyeckas reoMeTpus 15 1 collection.edu.ru/
5 [ToBTOpenue, o6o0IICHNE U 15 1 http:/ S_Ch00|'
CHCTEMATH3ALNS SHAHMU] collection.edu.ru/
http://school-
3 OO0BEM MHOTOTrpaHHUKA 17 1 collection.edu.ru/
http://school-
4 Tena Bparenus 24 1 collection.edu.ru/
5 [Tnomanu moBEepXHOCTH U OOBEMBI 9 1 http:/ S_ChOO|'
KPYTIIBIX Tell collection.edu.ru/
http://school-
6 JABHKeHIS 5 1 collection.edu.ru/
7 [loBTOpenue, 00o0LIIEHNE U 17 5 http:/ S_ChOOI'
CUCTEMaTH3alus 3HaHU! collection.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0



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

HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB
Ne DyeKTpoHHbIe UG POBBIE
Tema ypoka KoHTpoabHbie IIpakTHuec
n/n Bcero o0pa3oBaTebHbIE pecypchl
padoThI KHe padoThI
OcHOBHBIE MpaBUJIa U300PAKEHHS HA PUCYHKE https://resh.edu.ru/subject/lesson/475
1 IJIOCKOCTH, IMapajuICIIbHBIX MPSMBIX (OTPE3KOB), 1 6/
CEepEeINHBI OTPE3KA
https://resh.edu.ru/subject/lesson/475
6
[ToHsATHS cTEepeoMeTpUn: TOUKA, NpsIMas, i
MJIOCKOCTB, MPOCTPAHCTBO. OCHOBHBIE TIPABUIIA http://metodisty.ru/m/files/view/
2 M300payKeHUS Ha PUCYHKE TUIOCKOCTH, 1 prezentaciya dlya sozdaniya motivacii
HapauIeNbHBIX TPSIMBIX (OTPE3KOB), CEPEIUHbI _k teme -
oTpeska izobrazhenie prostanstvennyh figur na
ploskosti
[Tonsatus: nepecekaronyecs mIOCKOCTH, https://resh.edu.ru/subject/lesson/475
3 MepeceKaronmecs npsmas u MmIoCKOCTh; 1 6/
MOJIYIIPOCTPAHCTBO
[TonsATHS: epecekaromumecs MIOCKOCTH, http://geometry2006.narod.ru/Lessons/
4 MEePECEKAIINECS PsSIMast U TNTIOCKOCTB; 1 10-11/3b.pptx
MOJTYITPOCTPAHCTBO
http://geometry2006.narod.ru/Lessons/
MHoTrorpaHHuKH, H300pakKeHUE TMPOCTEHIITIX 10-11/3a.pptx
5 MPOCTPAHCTBEHHBIX (PUTYP, HECYIIIECTB 1504 1
16) P uryp, ym yrom http://geometry2006.narod.ru/Lessons/
OOBCKTOB 10-11/14d.pptx
o http://geometry2006.narod.ru/Lessons
6 MHororpaHHuKH, H300pakKeHUE TMPOCTEHIIINX 1 ://g Y / /

10-11/3c.pptx



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
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http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
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http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx

MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIONIUX
00BEKTOB

AKCHOMEI CTEPCOMETPUHN U TICPBBIC CICACTBUA U3

http://geometry2006.narod.ru/Lessons/

7 10-11/1.pptx
HUX
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIICACTBUS U3 http://geometry2006.narod.ru/Lessons/
8 10-11/2.pptx
HUX
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIECICTBUS U3 http://geometry2006.narod.ru/Lessons/
9 HuX. CriocoObl 3a/1aHusl MPSIMBIX U IJIOCKOCTEH B 10-11/1.pptx
npoctpaHcTBe. O003HaUEHUS MIPSIMBIX U
IIJIOCKOCTEN
N300paxkeHne ceueHuil mupaMusl, Kyoa u https://resh.edu.ru/subject/lesson/491
IIPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 ux peopa. 2/
10 N3o00paskeHue nepecedueHus MoTydYeHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTPOECHHBIX
CEYEHUH Pa3HbIMU LIBETAMU
N300paxkeHne ceueHuil nmupamMusl, Kyoa u https://resh.edu.ru/subject/lesson/491
IIPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 ux peopa. 2/
11 N3o6pakeHne nepecedeHus moaydYeHHbIX
IJIOCKOCTEN. PackpanmBaHne MOCTPOESHHBIX
CEYCHUH Pa3HBIMU LIBETAaMU
N300paxkeHue ceueHuil nupaMuisl, Kyoa u https://resh.edu.ru/subject/lesson/491
IIPU3MBI, KOTOPbIE IPOXOISAT Yepe3 ux peodpa. 2/
12 N3o00pakeHue nepecedeHus moaydeHHbIX \
IJIOCKOCTEN. PackpammBaHne MOCTPOEHHBIX
CEUYEHHUI Pa3HBIMU L[BETAMU
N3o0pakeHne ceueHni MupaMuIbl, Kyoa u https://resh.edu.ru/subject/lesson/491
13 MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux péopa. 2/

N3o6pakeHne nepecedeHns moaydeHHbIX



http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

IJIOCKOCTEH. PackpammBaHue MOCTPOECHHbBIX
CEUYEHHI pa3HBIMHU IIBETAMH

http://geometry2006.narod.ru/Lessons/

14 Merton cnenoB Ui TOCTPOCHUS CEUYECHUM 10-11/14d.pptx
15 MeTo ClesoB I TIOCTPOEHHS CEYEHHMIA. ggtz{ /L izgme:;yzooanarod.ru/ Lessons/

CBoiicTBa nepecevyeHnil MPsIMbIX U INTIOCKOCTEMN 10-11/15b.pptx
16 MeTon cieoB It MOCTPOECHMS CEUCHUA. 2;“1{ / ,clzgzme:;vzooanarod.ru/ Lessons/

CBoiicTBa nepecedeHui MPsIMBIX U MJIOCKOCTEN 10-11/15¢.pptx

[ToctpoeHue ceuenuii B nupamue, Kyoe mo Tpém http://geometry2006.narod.ru/Lessons/
17 ToukaMm Ha péopax. Co3zmaHue BHIHOCHBIX 10-11/15d.pptx

YepTekKel U 3alnCh I1aroB MOCTPOEHUS

[TocTpoeHue ceueHuii B mupamMue, Kyoe mo Tpém http://geometry2006.narod.ru/Lessons/
18 ToukaM Ha péopax. Co3maHue BHIHOCHBIX 10-11/15e.pptx

YyepTexKel U 3auch M1aroB MNOCTPOSHUS

[TocTpoenue ceueHuii B mupamue, Kyoe 1no Tpém http://geometry2006.narod.ru/Lessons/
19 ToukaM Ha péOpax. CozraHre BEIHOCHBIX 10-11/15e.pptx

YepTeXKEeH U 3alACh NIaroB MOCTPOCHUS

[TocTpoenue ceueHmii B mupamuie, Kyoe 1mno Tpém http://geometry2006.narod.ru/Lessons/
20 ToukaM Ha pébpax. Co3aaHue BEIHOCHBIX 10-11/15e.pptx

4yepTekXel U 3alUCh 11aroB MOCTPOSHUS

[ToBTOpenue manumerpun: Teopema o http://geometry2006.narod.ru/Lessons/
21 HPONOPLHMOHAIBHEIX OTpe3Kax. Ilogobue 10-11/15e.pptx

TPEYroJIbHUKOB

[ToBrOpenue mnanumerpun: Teopema Menenas. http://geometry2006.narod.ru/Lessons/
22 PacyeTsl B cCEUEHUAX HA BBIHOCHBIX YEPTEKAX. 10-11/15e.pptx

HcTopus pa3sBuTHs INIAaHUMETPUU U CTEPEOMETPHUH
23 KonTponbHas pabota "AKCHOMBI CTEPEOMETPHUU. http://geometry2006.narod.ru/Lessons/
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Ceuenus"

10-11/15e.pptx

B3anMHOe pacnosiokeHue NpsMbIX B
npocTpancTBe. CKpelMBaIOLUIeCs NpsMBIE.

http://geometry2006.narod.ru/Lesson
s/10-11/5a.pptx

24 [Ipu3Haku CKpeIMBaAIOIIUXCS MPSMBbIX.
[TapamtenpHble npsMbIE€ B IPOCTPAHCTBE
Teopema 0 CylIeCTBOBAHUY U €IUHCTBEHHOCTH http://geometry2006.narod.ru/Lesson
MPSAMON MapaJuIeIbHOW TaHHOW MPSIMOM, s/10-11/5b.pptx
25 MPOXOASIICH uepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kalle Ha JaHHOM psiMoi. Jlemma o
[epECEeYCHUH NapAJIIEIbHBIX IPSIMBIX IIIOCKOCTHIO
[TapannensHOCTH TpeX NpsAMbIX. Teopema o TpEx
26 napaulesIbHbIX OpAMbIX. Teopema o https://math-ege.sdamgia.ru/
CKPELIUBAIOIINXCSA MPSMBIX
[TapannensHoe npoekTrpoBaHue. OCHOBHBIE http://metodisty.ru/m/files/view/
”7 CBOWCTBA MAPANETLHOTO MPOSKTHPOBAHHS. ugol mezhdu pryamoi i ploskostju
N300pakeHne pa3sHbIX (GUTyp B MapaiebHON
MPOEKIUU
LleHTpanbHas IPOeKLHs. YTOI ¢ http://metodisty.ru/m/files/view/
28 COHANPABJICHHBIMU CTOPOHAMHU. YTOII MEXKIY ugol .mezhdu skrechivajuchimisya prya
mymi20130120
MPSIMBIMU
3aja4M Ha JOKA3aTeIbCTBO U UCCIICIOBAHUE, http:// me_tOdiStV-ru/ m/files/ _Vie_W/ .
29 CBSI3AHHBIE C PACTIONOKEHHEM MIPSMBIX B rasstoyanie_mezhdu_skrechivajuchimis
MIPOCTPAHCTBE -
[ToHsATHS: MapaMIeabHOCTh MPAMOUN U TUIOCKOCTH B http://geometry2006.narod.ru/Lessons/
30 npoctpancTie. [[pu3Hak napannenbHOCTH NPSMON 10-11/7a.pptx

1 mrockocTy. CBOMCTBA MApAJIIIETBHOCTH MPAMOM
U IUIOCKOCTHU



http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
https://math-ege.sdamgia.ru/
http://metodisty.ru/m/files/view/%20ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/%20ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/%20ugol_mezhdu_skrechivajuchimisya_pryamymi20130120
http://metodisty.ru/m/files/view/%20ugol_mezhdu_skrechivajuchimisya_pryamymi20130120
http://metodisty.ru/m/files/view/%20ugol_mezhdu_skrechivajuchimisya_pryamymi20130120
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http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx

FGOMeTpI/I‘ICCKI/IC 3aJa4d Ha BBIYUCJIICHUC U

http://geometry2006.narod.ru/Lessons/

31 JI0Ka3aTeNIbCTBO, CBA3AHHBIE C MAPaJLIeIbHOCTHIO 10-11/7b.pptx

IIPSAMBIX U IJIOCKOCTEMN B IIPOCTPAHCTBE

[TocTpoeHue ceueHust, MPOXOIAILIETO YEPES http://geometry2006.narod.ru/Lessons/
32 JIaHHYIO IIPSIMYIO Ha YepTEekKe U NapalIeIbHOro 10-11/12 pptx

Jpyrou npamoii. Pacuér oTHommeHui

[TapajutenpHas npoeKLys, IPUMEHEHHE IS http://geometry2006.narod.ru/Lessons/
33 IIOCTPOEHHs CeYeHHil Kyba U Iapajulelenurnea. 10-11/13.pptx

CBoiicTBa napajienenunena u Npu3Mbl

TapasienbHbe miockocTH. [IpusHaKy http://geometry2006.narod.ru/Lessons/
34 N 10-11/8a.pptx

MapaieIbHOCTH IBYX IIOCKOCTEN

TeopeMa 0 mapasieIbHOCTH U €JUHCTBEHHOCTH http://geometry2006.narod.ru/Lessons/

IJIOCKOCTH, MPOXOSILIEN Yepe3 TOUKY, HE 10-11/8b.pptx
3 MIPUHAJICKALLYIO JAHHOW IIJIOCKOCTH U CJIEICTBUS

u3 Heé

CpoiicTBa napasuieabHbIX INIOCKOCTEN: O
36 MapajieIbHOCTH NPSIMBIX NIEPECCUECHUS TIPU ) https://math-ege.sdamgia.ru/

MEPECEYEHUH IBYX NapaJlIebHBIX TNIOCKOCTEN

TpeTbeit

CBoiicTBa mapauIeTbHBIX MIOCKOCTEH: 00 http://geometry2006.narod.ru/Lessons/

OTpe3Kax NapajijieIbHbIX NPSIMbIX, 3aKIFOUEHHBIX 10-11/8b.pptx
37 MEKy MapauieIbHBIMU IIOCKOCTSIMU; O

MEePECEeYEHUH NPSIMON € IBYMS apajIeIbHBIMU

IJIOCKOCTSIMU

http://geometry2006.narod.ru/Lessons/

38 [ToBTOopenwue: Teopema I[udaropa Ha mIOCKOCTH 10-11/8b.pptx
39 IloBTOpEHME: TPUTOHOMETPUS IIPAMOYTOJIBHOTO http://geometry2006.narod.ru/Lessons/
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TpeyroJbHHUKA

CpoiicTBa Ky0a U MPSIMOYTOJIBLHOTO

10-11/8b.pptx

http://geometry2006.narod.ru/Lessons/

40 =

napaeenuena 10-11/8b.pptx

BhIunicTeHte JUTHH OTPE3KOB B Ky0e H http://geometry2006.narod.ru/Lessons/
41 =

IPAMOYTOIEHOM TIapaJlIeNeuIIe e 10-11/8b.pptx

[lepneHAUMKYISIPHOCTD IPSIMOM U INIOCKOCTH. http://metodisty.ru/m/files/view/geom
42 [Npu3HaK MepHCHANKYISIPHOCTH IPSMOiT U 10

MIJIOCKOCTH

[TeprieHAMKYASIPHOCTD MPAMON U TIIOCKOCTH. http://geometry2006.narod.ru/Lessons/
43 [Tpu3HAK NEPHEHIUKYIAPHOCTH IPAMON U 10-11/17a.pptx

IJIOCKOCTH

Teopema 0 CylIeCTBOBAHUH U €AUHCTBEHHOCTHU http://geometry2006.narod.ru/Lessons/
44 IpAMOii, IPOXOAAIIEH Yepes3 TOUKY IPOCTPAHCTBA 10-11/17b.pptx

Y IEPIECHANKYISIPHOHN K TIIIOCKOCTH
45 [InockocTy 1 NepIEHAUKYIISPHBIE UM IIPSIMBIE B

MHOTOTpaHHUKAX

[TnockoCTH U MEePHEeHIUKYISPHBIE UM MIPSIMbIC B
46 PHCHMEIED P https://math-ege.sdamgia.ru/

MHOTOTpaHHUKAX
47 [epnenaukynsap u HaknoHHas. [locTpoenue 2;“1 :{ / igomftryzooanarod.ru/ Lessons/

-11/ PpPTX

MePIEHIUKYIISIPa U3 TOYKH Ha MPSMYIO

TleprenauKkysp 1 HakioHHas. [locTpoeHue http://geometry2006.narod.ru/Lessons/
48 10-11/18.pptx

MEePHEHIUKYIISIPa U3 TOYKH Ha MPSMYIO
49 Teopema o Tpéx meprneHANKYIIpax (mpsamas u https://math-ege.sdamgia.ru/

oOpaTHas)
50 TeopeMa 0 TPEX IePNEHANKYIAPAX (IpsiMast | https://math-ege.sdameia.ru/
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oOpaTHas)

https://math-ege.sdamgia.ru/

o1 VYroa Mexay CKpelyBaroIMMHCS IPSIMbIMU
50 Ilouck nepneH UKyISpHBIX IPSIMBIX C ITOMOIIBIO https://math-ege.sdamgia.ru/
NEPIEHIUKYIISPHBIX INIOCKOCTEN
http://geometry2006.narod.ru/Lessons/
53 OpToroHaibHOE MTPOCKTUPOBAHUE 10-11/22b.pptx
[TocTpoenue ceuennii Kyba, NPU3MBbI, TPABUIBHOM http://metodisty.ru/m/files/view/
o4 o postroenie sechenii_mnogogrannikov
MUPAMM/JIBI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKINH
55 [Toctpoenue ceueHnii kyda, mpu3Mbl, IPaBUILHOM https://math-ege.sdamgia.ru/
MIUPAMMJIBI C TIOMOLIBI0 OPTOTOHAILHOM MTPOEKINH
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIIBHO https://math-ege.sdamgia.ru/
56 iockocTy. [Inockoctu cummeTpuii B
MHOTOTPaHHUKAX
57 [Ipu3Hak nepneHauKyIIPHOCTH NPIMOU U https://math-ege.sdamgia.ru/
IUIOCKOCTH KaK CJIEJICTBUE CUMMETPUHN
[TpaBUIBLHBIE MHOTOIPAaHHUKH. PacuéT paccTosHuii http://geometry2006.narod.ru/Lessons/
58 10-11/20d.pptx
OT TOYKH J0 IIIOCKOCTH
ITpaBuIbHBIE MHOTOTPAHHUKH. PacuéT paccTosHuMi http://geometry2006.narod.ru/Lessons/
59 10-11/20e.pptx
OT TOYKH JI0 MIIOCKOCTH
CriocoObl OMYCTUTH MEPIEHAUKYIISPHI: http://geometry2006.narod.ru/Lessons/
60 CHMMETpHUS, CIBUT TOYKH MO MapauIeIbHOI 10-11/20h.pptx
IpsAMON
61 CaBur no HenapasuenbHON NPAMOM, U3MEHEHHE https://math-ege.sdamgia.ru/

paccTostHui
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https://math-ege.sdamgia.ru/

Kontponbhas padoTa "B3anMHOe pacnoioskeHHe

https://math-ege.sdamgia.ru/

62 .
MPSAMBIX U IJIOCKOCTEH B TPOCTpaHCTBE"
TOBTOpEHHE: YroM MeKy IPAMBIMU Ha http://geometry2006.narod.ru/Lessons/
10-11/16a.pptx
63 MJIOCKOCTH, TPUTOHOMETPHS B TIPOU3BOIHHOM
TPEYrOJIbHUKE, TEOpEMa KOCHHYCOB
[ToBTOpEHME: Yyroa MeKAY CKPEIIUBAIOIIUMUCS
64 P yr Y kP https://math-ege.sdamgia.ru/
MPSIMBIMU B TIPOCTPAHCTBE
['eoMeTpuueckre METOIbI BHIYUCICHUS YTIia http://geometry2006.narod.ru/Lessons/
65 10-11/16d.pptx
MEX1y MPSMBIMH B MHOTOI'PaHHUKAX
JByrpannbiii yron. CBOMCTBO JIMHEUHBIX YIJIOB http://geometry2006.narod.ru/Lessons/
66 10-11/21a.pptx
JIBYTPaHHOTO yria
[lepnenaukymsipabie iockocTH. CBOMCTBA hitp://geometry2006.narod.ru/Lessons/
67 . 10-11/22a.pptx
B3aUMHO TEPIICHANKYSPHBIX TUIOCKOCTEH
[Tpu3Hak nepneHaNKyIIPHOCTH TUIOCKOCTEH;
68 TeopeMa O MPsIMOH MepeceyeHus ABYX IUIOCKOCTEH https://math-ege.sdamgia.ru/
MEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTH
[IpsitMmoyTONBHBIN Mapaiienenunesn; Kyo; https://math-ege.sdamgia.ru/
69 HU3MEPEHHS, CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesnenumneaa
70 Teopema o guaroHaau IpPsIMOYTOJIBHOTO https://math-ege.sdamgia.ru/
napajieJienuIe/a u ClIeCTBUE U3 HeE
CrepeoMeTpuiecKre U IPUKIIAIHBIC 3a/1a4H, https://math-ege.sdamgia.ru/
71 CBSI3aHHBIE CO B3aMMHBIM PaCIIOI0KEHUEM
MPSIMBIX | IJIOCKOCTH
79 [loBTOpEHME: CKpEIIMBAIOIIUECS MIPSIMBIE, https://math-ege.sdamgia.ru/

mapaajICJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
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MHOTI'OI'paHHHUKaXx

[Tapa mapassenbHbIX IUIOCKOCTEHN Ha
CKPEILIUBAIOIINXCSA MPSAMBIX, PACCTOSTHUE MEXKIY

73 https://math-ege.sdamgia.ru/
CKPELIMBAIOIINMHUCS IPSIMBIMHU B TIPOCTHIX
CUTYaLMSIX
PaccTosiHUE OT TOUKH JI0 IUIOCKOCTH, PACCTOSHHE http://geometry2006.narod.ru/Lessons/
74 . 10-11/20d.pptx
OT MPSIMOM 710 TUIOCKOCTH
Boeruucnenue paccTosHUA MEXTY http://geometry2006.narod.ru/Lessons/
75 CKPEIIMBAIOIIMMUCS TPSMBIMU C TIOMOIIBIO 10-11/20f.pptx
MEePIEeHANKYIISIPHOMN MIIOCKOCTH
TpéxrpaHHbIil yros, HEpaBeHCTBA AJIs
TpeXrpaHHbIX yrioB. Teopema ITudaropa
76 peXTP yr p ¢ p ’ https://math-ege.sdamgia.ru/
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO
yria
77 DneMeHTHI chepuyecKoi TeOMETPHU: https://math-ege.sdamgia.ru/
reojie3M4ecKue JUHUHU Ha 3eMiie
78 Konrtponsnas padora "Yrisl 1 paccTostHUA" https://math-ege.sdamgia.ru/
79 Cucremartu3zanus 3HaHUK "MHOTOTpaHHHK U €T0 https://math-ege.sdamgia.ru/
DJIEMEHTHI"
http://geometry2006.narod.ru/Lessons/
ITInpamuma. Buasr mupamun. IlpaBuipHas
80 p a a p AP 10-11/24.pptx
nupamua
81 [Ipusma. [Ipsimas v HaKJIOHHAS PU3MBL. https://math-ege.sdamgia.ru/
[IpaBwibHasa npuzMa
82 [Ipsamoit mapanenenunen, NpsMOyroJIbHbIA https://math-ege.sdamgia.ru/
napasuiesenumnes, Kyo
83 Brimykiible MHOrorpanHuku. Teopema Oitnepa https://math-ege.sdamsgia.ru/
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Brimykiibie MHOrorpannuku. Teopema Oiinepa.

http://geometry2006.narod.ru/Lessons/

10-11/27a.pptx

84
IIpaBunbpHBIE U NTOTYNIPABUIIBHBIE MHOTOIPAHHUKHU http://geometry2006.narod.ru/Lessons/
10-11/28.pptx
85 Kontponbnas pabota "MHuororpanHuku" https://math-ege.sdamgia.ru/
http://geometry2006.narod.ru/Lesson
86 [ToHsATHE BEKTOpPA HA TUIOCKOCTHU U B IIPOCTPAHCTBE s/10-11/9a.pptx
http://geometry2006.narod.ru/Lesson
87 CymMa BEKTOPOB s/10-11/9b.pptx
88 Pa3sHOCTh BEKTOPOB https://math-ege.sdamgia.ru/
89 [IpaBuno napamienenumnena https://math-ege.sdamgia.ru/
90 VMHOXEHHE BEKTOPa HA YNCIIO https://math-ege.sdamgia.ru/
01 PasnoxxeHne BekTopa 1o 0asucy Tpéx BEKTOPOB, https://math-ege.sdamgia.ru/
HE JIEXKAIUX B OOHOMN MIOCKOCTH
92 CKaTspHOe PON3BEICHHE https://math-ege.sdamgia.ru/
93 Brrunciienue yria Mexay BEKTOpamMu B https://math-ege.sdamgia.ru/
MIPOCTPAHCTBE
94 [Ipocreiimure 3ana4m ¢ BEKTOpaMHU https://math-ege.sdamgia.ru/
95 [Ipocreiiive 3a1a4u ¢ BEKTOpaMU https://math-ege.sdamgia.ru/
96 IIpocTeiimme 3a1a4n ¢ BEKTOPAMH https://math-ege.sdamgia.ru/
97 IIpocTeiimme 3a1a4un ¢ BEKTOPAMH https://math-ege.sdamgia.ru/



http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
https://math-ege.sdamgia.ru/
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

98 O00011IeHrEe U cUCTEMAaTU3ALM 3HAHUI 1 https://math-ege.sdamgia.ru/
99 O00011IeHME ¥ cUCTEMATU3aIMs 3HAHUN 1 https://math-ege.sdamgia.ru/
100 | HroroBast KOHTpoOJIbHAs paboTa 1 https://math-ege.sdamgia.ru/
101 | HroroBast KOHTpOJIbHAs paboTa 1 https://math-ege.sdamsgia.ru/
102 O00011IeHME U cUCTEMATU3aIMs 3HAHUM 1 https://math-ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 0
11 KJIACC
KoangecTBo yacoB
Ne DJIeKTPOHHbIE HH(]pOBLIE
Tema ypoka KonTposabnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
https://www.yaklass.ru/p/geometria/11-
TosropeHue Tems! "KoopauHaThI klass/priamougolnaia-sistema-koordinat-v-
1 prostranstve-metod-koordinat-
BEKTOpa Ha MJIOCKOCTH H B 1 : - - : )
" 10439/abstcissa-ordinata-i-applikata-tochki-
HPOCTPAHCTBE prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-
TobTopeHue TeMsl "CKaspHOE klass/priamougolnaia-siste.ma-koordinat-v-
2 " 1 prostranstve-metod-koordinat-10439/ugol-
TIPOM3BE/ICHIC BEKTOPOB mezhdu-vektorami-skaliarnoe-proizvedenie-
9283
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[loBTOpenue TeMsl "Brruncnenue yria

https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-v-
prostranstve-metod-koordinat-10439/ugol-

3
MEX]ly BEKTOpaMH B IIPOCTpaHCTBE" mezhdu-vektorami-skaliarnoe-proizvedenie-
9283
https://www.yaklass.ru/p/geometria/11-
[oBropeHue Tems! ""Y paBHeHHE klass/priamougolnaia-sistema-koordinat-v-
4 TPSAMOI, TIPOXOIATIEH Yepes 1Be prostranstve-metod-koordinat-
" ’ 10439/abstcissa-ordinata-i-applikata-tochki-
TOHKH prosteishie-zadachi-v-koordinatakh-9263
5 YpaBHEHHE IOCKOCTH, HOpMaJib, https://studfile.net/preview/6162211/page
YpaBHEHUE IIJIOCKOCTU B OTPE3KAX :2/
https://zaochnik-com.com/spravochnik/
YpaBHeHUE MIOCKOCTH, HOpMaJlb, - ] -
6 matematika/prjamaja-ploskost/
YPaBHEHHE TTIOCKOCTH B OTPE3KAX ) i
uravnenie-ploskosti-v-otrezkah/
https://zaochnik-
7 BekropHoe nmpousBeaeHue com.com/spravochnik/matematika/
vektory/vectornoe proizvedenie/
3 JIvHeiHble HEpaBEHCTBA, IMHEMTHOE https://studfile.net/preview/4441069/page
pOrpaMMHUPOBAHHUC :29/
9 JIuneliHbIC HEPABEHCTBA, JIMHEIHOE https://studfile.net/preview/4441069/page
MIpOrpaMMHUpPOBAHUE :29/
AHAJIUTUYECKUE METObI pacuéTa ) .
10 https://studfile.net/preview/8828652/page
yIJIa MEXAY MPSIMbIMH B
:10/
MHOTOI'PaHHUKaX
11 AHanuTUYECKHE METOIbI pacuéra https://studfile.net/preview/8828652/page

yria MEXAy IJIIOCKOCTAMU B

110/
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MHOI'OrpaHHHUKax

®opmyna pacCTOSIHUSL OT TOUYKH 10

https://zaochnik-
com.com/spravochnik/matematika/prjamaj

12
IUIOCKOCTH B KOOpAUHATAX a-ploskost/rasstojanie-ot-tochki-do-
ploskosti/
HaxoxzaeHnue pacCTosiHAN OT TOUKHU 10
13 P https://studfile.net/preview/5997341/
IIJIOCKOCTH B KyOe
Haxoxnenue paccToOsIHUN OT TOYKH 10
14 P . A https://studfile.net/preview/5997341/
IJIOCKOCTH B IPaBUJIBHOW MUPAMUIE
15 KonTponbnas paborta
"AHanuTudeckas reomeTpus"
16 CedeHnst MHOTOTPAaHHUKOB: https://resh.edu.ru/subject/
CTaHIApTHBIE MHOTOIPAHHUKU lesson/4912/conspect/23572/
https://infourok.ru/prezentaciya-po-
CeudeHnst MHOTOTPAaHHUKOB: METO/T -
17 geometrii-na-temu-metod-sledov-
CJEe/10B
A 3550851.htm|
CeueHust MHOTOTPaHHUKOB:
18 CTaH/IapTHBIE TUIOCKOCTH, https://urok.1sept.ru/articles/212754
IepeceyeHus NMPAMBIX U INIOCKOCTEN
19 [TapannenbHble PSAMBIE U TUIOCKOCTH: https://resh.edu.ru/subject/lesson/6065/
MapajuIeNIbHbIE CEYCHUS
20 [TapamienbHble IpsMBbIE U IIJIOCKOCTH: https://foxford.ru/wiki/matematika/vzaimn
pacy€T OTHOLICHUI oe-raspolozhenie-ploskosti-i-pryamoy
[TapanenbHble NpsIMbIE U MIJIOCKOCTH: o ) _
https://foxford.ru/wiki/matematika/vzaimn
21 YTJIbI MEXK1Y CKPEIIMBAOIIIMHUCS ) .
oe-raspolozhenie-ploskosti-i-pryamoy
NPSIMBIMU
TlepreR MKy IAPHEIE TIPSMBIE 1 https://www.v.akléss.ru/p/geometrla/lo—
22 klass/perpendikuliarnost-v-prostranstve-

IUIOCKOCTH: CTaHAApTHBIE Maphbl

10441/opredelenie-i-svoistva-
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NEPIeHIUKYISPHBIX TIOCKOCTEN U
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

perpendikuliarnosti-priamoi-i-ploskosti-
12048

[lepnenaukynspHsle IPSMBIE U

https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-v-
prostranstve-metod-koordinat-10439/ugol-

23 IUIOCKOCTH: TEOPEMA O TPEX
P P mezhdu-vektorami-skaliarnoe-proizvedenie-
NEepPHEeHANKYIApax 9283
[lepnieHauKynspHBIE IPSIMBIE U https://resh.edu.ru/subject/lesson/4724/
24 IUIOCKOCTH: BBIUMCIICHUS JJIUH B
MHOTOTpaHHUKaX
TloBTOpEeHue: miomanu
25 p o https://interneturok.ru/lesson/geometry/8-
MHOT'OYTOIBHUKOB, (hOPMYJIBI IJIS )
r . » DOPMYTIRL A klass/ploschad/povtorenie-temy-ploschad
IoIIaien, cooopakxeHus moxoous
TloBTOpEeHue: mIomanu
26 p o https://interneturok.ru/lesson/geometry/8-
MHOTOVI'OJIBHUKOB, (DOPMYIIBI IS
4 N » QOPMYIBL L klass/ploschad/povtorenie-temy-ploschad
IJI0MIA/IeH, COOOpakeH!s TOA00uUS
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IIJIOCKOCTBIO

HpI/IKJ'IaI[HLIe 3aJa4u, CBA3aHHBIC CO

https://infourok.ru/
praktikumzadachi —s

66 . . .
chepoit u mapom -resheniyami-po-teme
-sfera-shar-2832306.html
IToBTOpEHHE: OKPYKHOCTH HA
p py https://resh.edu.ru/subject/
67 IJIOCKOCTH, BBIYUCIICHHS B )
lesson/2036/main/
OKPY>KHOCTH, CTaHJIapTHBIE TIOI00MS
68 Pasznnunsie koMOMHALIMH TEN https://resh.edu.ru/subject/lesson/
BpAILIEHUS U MHOTOI'PAHHUKOB 4911/start/23300/
69 3anaun o teme "Tena 1 MOBEPXHOCTH https://resh.edu.ru/subject/lesson/4910/
BparnieHus"
70 3amauu 1o Teme "Tesa U MOBEPXHOCTH https://resh.edu.ru/subject/lesson/
BpauieHus" 4911/start/23300/
71 Kontponsnas padora "Tena u
TMOBEPXHOCTH BpanieHus"
O6béM mummpa. Teopema 06 http://geometry2006.narod.ru/Lessons/10-
72 . 11/11/14c.pptx
00BbEME MPSMOTO UITUHIPA
Brrunciaenne 00EMOB TET € http://geometry2006.narod.ru/Lessons/10-
73 HOMOIIEIO OTIPE/IEEHHOTO HHTErpaa. 11/11/16a.pptx
O0BéM KoHYCa
IInowmam 6OKOBOR H MOTHOI http://geometry2006.narod.ru/Lessons/10-
74 11/11/18a.pptx
MOBEPXHOCTU KOHYCa
https://infourok.ru/reshenie-zadach-na-
CrepeoMeTprieCKUe 3a/1a4H, . —
. vichislenie-obyomov-cilindra-konusa-
75 CBSA3aHHBIE C BEIYUCIIEHUEM 00BEMOB

LUJIUHAPA, KOHYCa

usechyonnogo-konusa-geometriya-klass-
3512192.html
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[IpuknagHeie 3a1a4M 110 TEME

http://geometry2006.narod.ru/Lessons/10-

76 "OOBEMBI | TUTONIAIA TIOBEPXHOCTEH 11/11/18a.pptx
ten"
OO0BéM mIapa U MAapoBOTo CEKTOPA. http://geometry2006.narod.ru/Lessons/10-
Teopema 06 o6vEMe mapa. [Tnomans 11/11/17a.pptx
77 cheprl. CTepeoMeTpruyecKue 3a/1a4u,
CBSI3aHHBIC C BBIUMCICHUEM 00BEMOB
mapa, lapoBOoro CerMEeHTa U
IAPOBOr'0 CEKTOpa
[Ipuknagneie 3a1a4u MO TEME http://geometry2006.narod.ru/Lessons/10-
"O0BEMBI TeN", CBA3aHHEIE C 00BEMOM 11/11/17b.pptx
78 nrapa ¥ riomaasio cepsl.
CoOTHOILIEHUS MEX]Y TIOLIAAsIMU
MOBEPXHOCTEH U 00BEMaAMU
MOJO0OHBIX TEIl
[TooOHBIE TENa B IPOCTPAHCTBE.
N3menenne 00bEMa ipu 1o 100UH. ) _
79 CrepeoMeTpHIecKHe 3a1a4, https://.| nfou rok.ru/ter’f\.a-u roka-podobie-
. tel-lekciya-po-geometrii-5234553.html
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
TEeJI ¥ IJI0oaAeH MMOBEPXHOCTEH
80 KonTponbaas padora "[Tnomaam
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TET"
https://www.yaklass.ru/p/geometria/11-
JIBU>KeHUs IPOCTPAHCTBA. klass/priamougolnaia-sistema-koordinat-v-
81 Otobpaxxenus. [IBuxeHus 1 prostranstve-metod-koordinat-
paBeHCcTBO uryp. Obmue cBoiicTBa 10439/otobrazheniia-prostranstva-na-
NBIKCHUU sebia-vidy-dvizheniia-12444/re-173fee54-
d497-47c1-82el-e1a0a0d883e2
82 Bunpl nBuKeHUN: TapauieaIbHbIA https://interneturok.ru/lesson/geometry/1
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https://interneturok.ru/lesson/geometry/11-klass/bmetod-koordinat-v-prostranstveb/dvizhenie-i-podobie-v-prostranstve-profilnyy-uroven

IIEPEHOC, LICHTPAJIbHAs CUMMETPHSI,
3epKajbHasi CHMMETPHS, TIOBOPOT
BOKPYT IIPSIMOM

1-klass/bmetod-koordinat-v-

prostranstveb/dvizhenie-i-podobie-v-

prostranstve-profilnyy-uroven

83

[Ipeo6pazoBanus mogobus. [Ipsmas u
cepa Ditnepa

https://lc.rt.ru/classbook/matematika-11-
klass/metod-koordinat-v-prostranstve-

profilnyi-uroven/5970

84

I'eomerpuueckue 3agaun Ha
NPUMCHCHUC IBUKCHUSA

https://resh.edu.ru/subject/lesson/2517/m
ain/

85

Kontpomnbnas padota "BekTops! B
npocTpaHcTBe"

86

O606maromee nosropenue 11
HNOHATHUH U METOJIOB Kypca Fr€OMETPUU
10-11 xmaccoB, cucTeMaTH3aINsL
3HaHui: "[lapannenbHOCTh NPSAMBIX U
IJIOCKOCTEH B IpOoCTpaHCTBE"

https://ege.sdamgia.ru/

87

Ob6o6maromee nosropenue 11
TIOHSTHI U METOJIOB Kypca TeOMETPUHU
10-11 xmaccoB, cucTeMaTH3aInsg
3HaHuii: "BekTopsl B npocTpaHcTBe"”

https://ege.sdamgia.ru/

88

O6o06matomee mosroperue 11
MOHSTHI U METOJIOB Kypca T€OMETPUU
10-11 xmaccoB, cucTeMaTH3ans
3HaHuii: "BekTopsl B npocTpaHcTBe"”

https://ege.sdamgia.ru/

89

O6o6matomee nmosroperue 11
MOHATHH U METOJIOB Kypca r€oMeTpUn
10-11 xiaccoB, cucTeMaTH3aIus
3HaHuil: "O0BbeM MHOrOrpaHHuKa"

https://ege.sdamgia.ru/

90

O6o6matomiee mosroperue 11
MIOHATUI U METOJIOB Kypca T€OMETpUHN

https://ege.sdamgia.ru/
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10-11 xmaccoB, cucTeMaTU3aLMs
3HaHui: "O0BeM MHOTOTpaHHUKA"

91

Ob6o6maromee nosropenue 11
MOHATUN U METOJIOB Kypca T€OMETPUU
10-11 xmaccoB, cucTeMaTH3alus
3HaHuii: "[lomaam moBepXHOCTH U
00BEMBI KpyTbIX TEN"

https://ege.sdamgia.ru/

92

Ob6o6marommee noropenue 11
MOHATUN U METOJIOB Kypca T€OMETPUU
10-11 xmaccoB, cucTeMaTH3aIus
3Hanuii: "[l1omany moBepXHOCTH U
00BEMBI KpYTJIbIX TEen"

https://ege.sdamgia.ru/

93

Hroropas KOHTPOJIbHAA pa6 oTa

94

95

HtoroBast kKoHTposbHAs paboTa

[ToBTOpenwue, 0600IIEeHNE 1
CHUCTeMaTH3alrs 3HAHUI

https://ege.sdamgia.ru/

96

Hctopus pa3BUTHS CTEPEOMETPUN KaK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

https://ege.sdamgia.ru/

97

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HAayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOIMH

https://ege.sdamgia.ru/

98

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOI M

https://ege.sdamgia.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

HcTopus pa3BuTHs CTEpEOMETPUH KaK
99 HayKH U €€ poJIb B pa3BUTUU

COBPCMCHHBIX MHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

https://ege.sdamgia.ru/

Hcropus pa3BuTHS CTEPEOMETPUH KaK
100 HAYyKHU U €€ POJIb B Pa3BUTHUU

COBPCMCHHBIX MHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

https://ege.sdamgia.ru/

Ucropus pa3BuTHs CTEpPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U

101

KOMITBIOTCPHBIX TEXHOIOT I

https://ege.sdamgia.ru/

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HAayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U

102

KOMITBIOTCPHBIX TEXHOIOTHI

https://ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOIT
MPOBEPSIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero 0d1ero 0d0pa3oBaHus
pe3yjabTara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCHMOMBI CTEPEOMETPHH W CIEACTBHUS M3 HUX IPU PELICHUU
' reOMETPUYECKUX 33714
73 OnepupoBaTh TMOHATHAMHU: TAPAJUICTBHOCTh M TEPHEHIUKYISIPHOCTD
' MPSIMBIX U TUIOCKOCTEH
74 KnaccuduuupoBaTb B3auUMHOE DPACIONIOKEHHE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBath NOHSATHSIMH: IBYIPAaHHBIN YTOJI, TPaHW JBYTPAHHOTO YIJIA,
7.5 pedpo ABYrpaHHOTO yria, JIMHEHHBIN yroyl ABYTPaHHOTO yIia, TpaaycHas
Mepa JABYTPaHHOTO yria
76 OmnepupoBaTh MNOHATHAMHU: MHOTOTPAaHHUK, BBINYKJIBIA M HEBBITYKJIBIA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TIPaBMIIbHBI MHOTOT PAaHHUK
77 Pacno3naBaTte OCHOBHBIE BHABI MHOTOIPDAaHHHMKOB (IIHpamMuaa, IpH3Ma,
' IpSIMOYTOJIbHBIN Tapaiesenunes, Kyo)
KnaccupunmpoBate ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHHSA  JUIS
7.8 KJaccuPuKauu (BBITYKIbIC ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABUIbHBIC
MHOTOTpaHHHUKH, IPSMbIE U HAKJIIOHHBIE MIPU3MBI, TapajIeIIeITUIe bl)
7.9 OnepupoBaTh NOHATUSAMHU: CEKYILasl INIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB
210 OOBSICHATH MPHUHIMIEI TOCTPOCHUSI CEYCHNIT MHOTOTPAaHHUKOB, UCIIONB3YS
' METO]I CJIE/IOB
Ctpouth Cce4YeHHS MHOTOTPAaHHHKOB METOJOM CJIEZIOB, BBINOJHSATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y
PemaTp 3amaum Ha HaXOXKAEHHE T€OMETPUYECKHUX BEIMYMH MO oOpas3nam
WIA aJTOPUTMaM, TPHUMEHSS W3BECTHHIC AHAIMTUYECKUE METOMAbI IPH
7.12 peLIeHUN  CTaHJApPTHBIX MATEMAaTUYECKUX 3a/lad Ha  BBIYUCIICHHE
paccTOSIHUNA MeX1y ABYMSI TOYKaMH, OT TOYKH JO NPSAMOH, OT TOUYKUAO
IUTOCKOCTH, MEXIY CKPEIMBAIOLIIMMUCS MTPSIMBIMU
Pemrate 3amaun Ha HaXOXXIACHHE T€OMETPHUYECKHX BEIMYMH MO 0oOpasiam
713 WIA aJTOPUTMaM, TPHUMEHSS W3BECTHHIC AHAIMTUYECKUE METOMAbI IPH

PCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lda4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCIIHMBAOIMIUMHUCA IMPAMBIMU, MCEIKIY HpﬂMOﬁ H IIIIOCKOCTHBIO,




MCXKAY MIIOCKOCTAMHU, IBYI'PaHHBIX YIJIOB

Beraucnsate 00BEMBI M IIOMAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma,

7.14 NUpaMuia) ¢ TpUMEHEHHEM (HOpMys, BBIYUCIATH COOTHOIICHUS MEXKIY
IUTOMIA/IIMU MTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOTPaHHHUKOB
715 OnepupoBaTh MNOHATUSMU: CHUMMETPHS B TPOCTPAHCTBE, LEHTP, OCbh H
' IJI0OCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI
W3Bnekath, mnpeoOpa3oBbIBAaTh M HMHTEPIPETUPOBATH HHGPOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (Urypax, NpeACTaBICHHYI0 Ha
yepTexax U pUCYHKaX
[IpumensTe reomerpuueckue (GakTbl IS PELIEHUS CTEPEOMETPUUECKUX
7.17 3a7a4, MPEANOJArarlluX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHS
MIpUMEHEHHS 3aJaHbl B IBHOH (popme
718 [IpumensaTy mpocTeilline mnporpaMMmHbBIE CpEACTBA U DJIEKTPOHHO-
' KOMMYHHKAI[IOHHbIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a4a4
719 [IpuBoauTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
' YKU3HH, paClIO3HABaTh POSIBIICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHsTh MONy4eHHbIE 3HAHUS Ha MPaAKTHKE: aHAJIU3HPOBATH peajbHbIC
CUTYallud U MPUMEHSTh U3yUCHHbIE TIOHATHUS B IPOIECCE NMOUCKA PEIICHUS
MaTeMaTH4ecKu chopMyITMPOBAHHON MPOOIEMBI, MOACIHPOBATH PEeabHBIE
7.20 CUTyallud Ha S3bIKE T'€OMETPUHU, MCCIEN0BAaTh IIOCTPOEHHBIE MOJAEIU C
HCIOJIb30BAHUEM T€OMETPUUYECKUX MOHATHH U TeopeM, ammapara anreopsl,
pemiatb  NpakTUYEeCKUEe  3ajauyd,  CBA3aHHBIE C  HAXOXJICHHUEM
reOMETPUUECKHUX BEJIMYUH
11 KJIACC
Kon y
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHEero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHUAMHU: IWIIMHIPUYECKAs] MOBEPXHOCTh, 0Opasyroliue
6.1 UWIMHIPUYECKONH MMOBEPXHOCTH, UWIMHAP, KOHHUYECKash IOBEPXHOCTb,
oOpa3ymolire KOHMYeCKOH TOBEPXHOCTH, KOHYC, chepruueckasi HOBEpXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (LMIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITIOCOOBI TTOJTYICHHSI TEJT BpAIICHUS
6.4 KnaccudunupoBaTs B3aiMHOE pacroyioxkeHue chepbl U ITOCKOCTH
OnepupoBaTh NOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CEIMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA IIAPOBOIO
CJI051, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH Ted  BpalleHHUs,




FeOMETPUUECKHX Tell C MpUMEHEeHUuEM GopMyIt

6.7

OnepupoBaTh TOHATHAMU: MHOTOTPAHHUK, BIIMCAaHHBIH B cdepy
OTMCAHHBIN O0KONO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEIO
BpallCHUsA

6.8

BbIuuCasATE COOTHOIICHUST MEKY IUIONIAASIMU TTOBEPXHOCTENH U 00BbEMaMH
MOJTOOHBIX TEN

6.9

N300paxkaTh u3y4daemble (QUTYyphl OT PYKH M C NMPUMEHEHHEM IPOCTBIX
YEpTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PHCYHKOB IPOCTBIX
00BEMHBIX (QUryp: BUA CBEpXY, COOKYy, CHH3Yy; CTPOUTh CEUEHHUS Tel
BpallleHus

6.11

W3BnexaTb, HWHTEPIPETHPOBATH M MNPeoOpa3oBbIBaTh HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX TIEeOMETPUYECKUX (Urypax, MpeAcTaBICHHYI0 Ha
yeprexax U pUCyHKax

6.12

[MpumenHsTh reoMeTpudeckue (aKThl Ui PEIICHHS CTEPEOMETPUYECKHX
3a/a4, MpPEANoJIaraloliuX HECKOJIbKO WIaroB pELICHMs, €CIU YCIIOBUS
INpUMEHEHUs 3ajaHbl B IBHOH (popme

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BEIOTHATE  NEHCTBUS  CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHUCIIO, OOBACHATH, KAaKUMHU CBOWCTBAMHU OHU
o0J1amaroT

6.15

[IpumeHsTH MpaBUIIO NapajuleNenuneia Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUSAMHU: JI€KapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yroil
MEKy BEKTOPaMH, CKaJSIPHOE IIPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPBI

6.17

Haxoauth cymmy BEKTOpPOB M INpOM3BEJEHUE BEKTOpa Ha YMCIO, YIroj
MEXAY BEKTOpaMH, CKaJSIPHOE INPOMU3BEACHHE, PACKIAAbIBaTh BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a/aBaTh IIOCKOCTh YpaBHEHHEM B JIEKapTOBOIl CCTEME KOOpIAUHAT

6.19

Pemrate HpOCTCﬁIHPIG TCOMETPUUCCKHE 3aJa4u Ha NPHUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemrate 3aga4u Ha JOKa3aTCJIbCTBO MATCMAaTUYCCKHUX OTHOIIIEHUH H
HaX0XXACHHUC TI'COMCTPHUYCCKHX BCJIIMYHUH II0 06pa3uaM HIIX aJIrOpUTMaM,
IIPUMCHSA HN3BCCTHBIC METObI npu pPEICHUHA CTaHJAPTHBIX
MAaTCMaTHYCCKUX 3a1a4

6.21

HpI/IMeHﬂTB HpOCTCI‘;IHJI/Ie nporpaMMHbBIC CPEACTBA U  JJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMCTPUICCKUX 3a/Ja1

6.22

[IpuBoauTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HM, PACIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

HpI/IMeHﬂTB MOJIYYCHHBIC 3HAHUA HA IMPAKTHKE: aHAJIM3UPOBATH PCAJILHLIC




CUTYallMl U MPUMEHITh U3YUYCHHbIE MMOHATHS B Mpolecce MOKUCKa PEIICHUS
MaTeMaTHYeCKU CPOPMYITHUPOBAHHON MPOOIEMBbI, MOJEIUPOBATh peabHbIE
CUTyallMM Ha S3bIKE TE€OMETPUHU, HUCCIIEIOBATH IMOCTPOCHHBIE MOJCIH C
UCTIONb30BAHUEM T€OMETPUUYECKUX TIOHATUN U TeopeM, ammapaTa anreopsl,
pemiath ~ MpakTUYEeCKHe  3a7add,  CBA3aHHBIE C  HAXOXJICHHEM

TCOMETPUUICCKHUX BEIININH

IMPOBEPAEMBIE SJIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKRAHUSN

I'eometrpus

7.1

OCHOBHBIE TOHATHS CTEpEOMETpPUH. Touka, mMpsMas, IUIOCKOCTh, MPOCTPAHCTBO.
[Tonatue 06 akCMOMaTHYECKOM MMOCTPOCHUU CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacrionoxeHue nNpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapAJIIEIbHbIC
U CKPCIIMBAIOIIUECCA  IPAMBIC. Hap AJUICJIBHOCTh  NPAMBIX W IINIOCKOCT el B
MMPOCTPAHCTBEC: IMAPAJIJICIBbHBIC IIPAMBIC B IPOCTPAHCTBC, IMMapalJICJIbHOCTH TpéX
IOPSAMBIX, MapaJJICIbHOCTh IPSIMONM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMHM, YTOJI MEXKIYy NPAMBIMH B NpocTpaHCTBE. llapamienpbHOCTh MIOCKOCTEN:
MapajuleJbHble IUIOCKOCTH, CBOMCTBAa NapaJUIeNbHBIX IUIOCKocTed. IIpocreimme
NPOCTPAaHCTBEHHBbIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapajienenunen,
MIOCTPOEHUE CEUCHU I

7.3

[leprieHUKYIApHOCTE MPSAMOM M IUIOCKOCTH: MEPHEHAMKYJISpPHBIE IpsIMbIE B
IIPOCTPAHCTBE, NMPSAMBIC NApaUIECIbHBIE W IEPHEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHAUKYJIIPHOCTH NPSMON U IUIOCKOCTH, TEOPEMA O NPSIMOU NEPHEHAUKYJIPHON
IJIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YrOJI MEXKIY NPSMOU U IUIOCKOCTBIO, IBYI'PaHHBIN
YroJj, TMHEHHBIA yroja ABYTPaHHOrO yria. [leprneHIuKymisap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH J10 IUNIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 MIIOCKOCTH, MPOEKLus (PUrypsl Ha
IUIOCKOCTB. [lepneHIuKyIspHOCTD IIIOCKOCTEN: MPU3HAK NEPIECHIUKYIAPHOCTH ABYX
miockocTeil. Teopema o TpEX NMeprneHuKyIsIpax

7.4

IloHATHE MHOIOIpaHHUKA, OCHOBHBIE JJEMEHTHl MHOIOIPDAHHHUKA, BBIIYKIbIE U
HEBBINTYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. llpmsma: n-yrosbHas
IpU3Ma, TpaHM M OCHOBaHMs INPHU3MBbI, NpsiMas M HAKIOHHAs NpPU3MbI, OOKOBas U
MI0JIHAsl TIOBEPXHOCTH Mpu3Mbl. [lapanienenunesn, npssMOyroybHbBIN NapajjieNenumnes] u
ero csoictBa. Ilupamupaa: N-yrospHas nupaMuja, 'paHd U OCHOBAaHUE IHMPAMUJBI,
OOoKOBasi M TOJHAs MOBEPXHOCTh MHUPaMUJIbI, NPAaBWIbHAS M yCEUEHHas MUpPaAMUA.
OnemMeHTsl Npu3Mbl M nupaMuibl. lIpaBuibHBIE MHOTOrpaHHMKHU: IIOHSATHE
MIPaBWJIBHOTO MHOTOIPAaHHMKA, IMpaBWIbHAs MpU3Ma M TpaBWIbHAs MHUpaMHIa,
IIpaBWJIbHAsL TPEYroJibHas NUpaMuUJa U IpaBUIbHBIA TeTpalrap, kyO. [IpeacraBnenue o
IIPAaBWJIBHBIX MHOTOIPAaHHUKAax: OKTa’Jp, MAOJAeKa’Ap U uxocadapyrue CeueHus




IMPU3MBbI U ITUPaAMU/JIbI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENBHO TOUKH, MPSAMOH, MIIOCKOCTH.
OneMeHThl  CUMMETpPUM B [HpaMUAaX, [apajuleNienunenax,  paBUIbHBIX
MHOI'OI'PaHHUKAX

7.6

Belunciienue 351eMEHTOB MHOIOTPaHHUKOB: pEOpa, auaroHanu, yriasl. [Dnomans
OOKOBOI1 MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IJIOLIa1b OCHOBAHUH,
TeopeMa 0 OOKOBOW OBEPXHOCTHU NpsAMOM npu3Mbl. [1nomaas 00K0BOM MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHONW MUPAMHUABI, T€OpEMa O IUIOIIAJA YCEUYEHHOM NMPAMMIIBIL.
[Tonsarue 06 06bEMe. OOBEM MUPaMUIIBI, TPU3MBI

7.7

[TonoOubie Tena B mpocTpaHcTBe. COOTHOUIEHHS] MEXAY IJIOLAAsIMU MTOBEPXHOCTEH,
00bEMaMu OJOOHBIX TEJ

11 KVIACC

Kon
6

IIpoBepsieMblii 3JIEeMEHT COACPKAHMS

I'eomerpus

6.1

[{unuHapryueckast MOBEPXHOCTh, 00pa3yoIIne IIMHAPUYECKON MOBEPXHOCTH, OCh
WIMHAPUYECKON ToBepXHOCTH. L[uimuHAp: OCHOBaHHMS W OOKOBasi MOBEPXHOCTD,
o0Opasyromas 1 0Ch, TUIOIIAAh OOKOBOW U TTOJIHOW TTOBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yrolie KOHNYECKOW MOBEPXHOCTH, OCh M BEpIINHA
KOHMYECKOW mMoBepXxHOCcTU. KOHyc: OoCHOBaHME W BeplIMHA, O0pasylomias U OCh,
Iomaab OOKOBOM M TOJIHOW MOBEPXHOCTHU. YCEUEHHBIN KOHyc: oOpasyrolue |
BBICOTA, OCHOBaHMS 1 OOKOBasi IOBEPXHOCTb

6.3

Cdepa u map: ueHTp, paauyc, JuaMeTp, IUIONIalb MOBEpXHOCTU ceprl. Bzaumuoe
pacmnonoxkeHue cepbl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIoNanb

cdepbl

6.4

N300paxenue Ten BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa U KoHyca

6.5

Kom0OuHanmu e BpaleHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJIO
cdepsl, chepa, BIUCaHHAsE B MHOTOTPAHHUK, WM TEJIO BPAIICHUS

6.6

[Tonsatue 06 o06bEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ted. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapaiesienunena u cieAcTBus u3 He€. O0bEM IUITHMHIIPA, KOHYCA.
O06bEM mapa U IWIoIaas chepbl

6.7

[TonoOHnbIe Tena B mpocTpaHcTBe. COOTHOLIEHUSI MEXAY IUIOLIAASIMU TIOBEPXHOCTEH,
00BEMaMy IOAOOHBIX Tel

6.8

Ceuenust unmwiuHapa (MapasieIbHO U TMEPHEHAMUKYISIPHO OCH), CEYEHHsI KOHyca
(mapaneabHOE OCHOBAHUIO U MPOXO/SILEEe Yepe3 BEPILUHY), CEUEHHUs I1apa

6.9

Bektop Ha miockoctd M B mnpocTtpaHcTBe. CIIOKEHHME M BBIYMTAHHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ducio. PasnoxkeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno napanenenunena. Pemenue 3anad, CBSI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOpaMU




6.10

[IpsmoyronbHas cuctemMa KooOpauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa.
[IpocTeiimme 3agaum B KOOpAMHATAaX. YTOd MexXay Bekropamu. CKausipHOe
MMPOU3BCACHUC BCKTOPOB. Brmaucnenne YIrJIOB MCKAY MNPAMBIMU H TIJIOCKOCTAMM.
KoopanHaTHO-BEKTOPHBIN METOJI TP PELIEHUN T€OMETPUUYECKUX 3a/1a4

INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSA OCHOBHOI OBPA3OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kox
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHEro o01ero
o0pa3oBaHus

Brnamenne Meromamm J10Ka3aTeibCTB, alTOPUTMAMH DPEIICHHS 3ajad;
yMeHue (GOpPMYJIHPOBATH W OIEPUPOBATH MOHATHUSAMH: OMNpEeIICHUE,
aKCMOMa, Teopema, CIIEJCTBUE, CBOWCTBO, IPHU3HAK, JOKa3aTeIbCTBO,
paBHOCHUJIbHBIE (DOPMYJIMPOBKH; NMPUMEHSATh UX; YMEHUE (OpPMYyIUpPOBATH
oOpaTHO€ UM MPOTUBOIOJIOXKHOE YTBEPKACHHE, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMCPBI, HCIIOJIB30BATh MCTOJ MaTeMaTU4ECKOU HHAYKIOHWH,
MMPOBOAUTL JOKA3aTCIbHBIC PACCYXACHUS IPHU PCHICHUHA 3a1a4, OLICHUBATH
JOTUYECKYI0  TMPABUIBHOCTh  PACCYXKICHHUW; YMEHHE  OINEpPHpPOBATH
MOHSITUSIMHA: MHOKECTBO, TMOIMHOXECTBO, OINEpali HaJ MHOKECTBAMU;
YMEHHE UCIOIB30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juis
OIMUCAHUsl PEANbHBIX MPOIECCOB U SIBJICHUN U MPU PEUICHUH 3a]1ady, B TOM
quclie U3 IPYTUX YUeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHSATUSIMU:
rpad, CBsI3HBIN Tpad, 1epeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 3aaBaTh
W ONHUCHIBATH T'padbl pa3IMUYHBIMU CIIOCOOAMHM; MUCIIOJIB30BaTh Tpadbl Mpu

peIIeHNH 3a1a4

YMeHue onepupoBaTh MOHATUSMHU: HATypaJlbHOE YHCIIO, IEJI0€ YHUCIIO,
CTENEHb C LIEeJbIM IOKa3aTesleM, KOPEHb HaTypalbHON CTENEHH, CTENEHb C
palnoHaIbHBIM IIOKAa3aTENEM, CTENEHb C JACHCTBUTEIBHBIM IOKA3aTEJIEM,
jgorapupM UYHCIA, CHUHYC, KOCHHYC M TaHT€HC NPOH3BOJIHHOTO YHCIA,
OCTAaTOK 10 MOAYJIIO, PalMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOKECTBA HATypalbHbIX, LEJIbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
qHCcelT, yMEHHE HCII0JIb30BaTh MPU3HAKU JETUMOCTH, HAUMEHBIINH 00IHii
JIeIUTEeNIb W HauMeHblllee o0Ilee KpaTHoe, ainroput™ EBknuaga npu

pCUICHHUU 3aJa4; 3HAKOMCTBO C PA3JIMYHBIMU IMO3WIUOHHBIMU CUCTCMAMH




CUUCJICHUS; YMEHHE BBINOJIHATH BHIYMCICHUE 3HAYCHUI U TPeoOpazoBaHUs
BBIP@)XXEHUI CO cTeneHsAMHU M Jorapupmamu, mpeoOpa3oBaHus IpOOHO-
pallMOHANBHBIX ~ BBIPAKEHWH;  yMEHHE  ONEpPUpPOBAaTh  IMOHITUSAMHU:
[I0CJIEI0BATEIbHOCTh, apU(MeTHueckas IpOrpeccus, IeoOMeTpHUYecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAsl I'€OMETpUYEcKas IPOrpeccus;
YMEHHUE 3a/aBaTh IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKypPpPEeHTHBIX (hOpMYJI; YMEHHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO0, CONPSUKEHHBIE KOMIUIEKCHBIE 4MCA, MOAYJIb M apryMeHT
KOMIUIEKCHOTO ~ 4Hcla, (QopMa  3amucH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TPUTOHOMETpPUYECKass M airedOpauyeckas); yMeETb
NPOU3BOJIUTH apU(PMETHUYECKHE IEHCTBHS C KOMIUICKCHBIMH UHCIIAMU;
IIPUBOJUTH IIPUMEPBI UCIIOJIB30BAHMS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATHAMM:  MaTpuma 2x2  wu  3X3, omnpenenurendb  MaTpHUIb,

FGOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHne onepupoBaTh MNOHATHSAMU: palUOHAIbHBIC, HpPpPALUOHAIbHbBIC,
MoKa3aTesbHblE, CTENEHHBIE, JOrapupMUUYEecKHe, TPUTOHOMETPUUYECKUE
YpaBHEHHS W HEpPaBEHCTBa, MX CHUCTEMbl; YMEHHE OIEepPUpPOBATh
MOHATUSMH: TOXJECTBO, TOXIECTBEHHOE IpPEoOpa3oBaHKe, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YypPaBHEHUII W HEPABEHCTB, PABHOCUJIBHOCTh
YpaBHEHHUI, HEPaBEHCTB U CHCTEM; YMEHHME pELIaTh YpaBHEHUS,
HEpPABEHCTBA U CHUCTEMbl C IIOMOUIbIO pA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IApaMETPOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, MX CHCTEMbI JUIsl PELIECHUS MaTeMaTHYECKHX

3ala4 U 3a1a4 U3 pa3JINYHbIX obOmacTei HAayKU U peanLHoﬁ KHU3HH

YMeHue omnepupoBaTh MOHATUAMM: (PYHKIHSA, YETHOCTh (YHKIUH,
NEePUOANYHOCTh (YHKIMHM, OrPaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (YHKIHMU, HauOoJbIIee U HAWMEHBIIEEe 3HAYCHHS
GyHKIMA HAa TIPOMEKYTKE, HENpepbIiBHAS (DYHKIIMSA, aCUMITOTHI rpaduka
GbyHKIMYU, TIepBas W BTOpasl MPOM3BOAHAS (PYHKIHMH, T€OMETPUYECKHN U
¢u3nyeckuil CMBICI MPOU3BOAHOM, NEpBOOOpa3Has, ONpPENeIEHHbII
MHTETpaj, YMEHHE HaXOAWTh ACHUMITOTHI Tpaduka (YHKIUH, yMEHHUE
BBIUUCIIATh  MPOU3BONHBIE  CYMMBI, IPOU3BEICHHSA, YAacCTHOTO U
KOMIO3UIIMN (YHKIMH, HAaXOAWUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GyHKLIMY; YMEHHME HaXOJIUTh IPOU3BOJIHBIC 3JIEMEHTApHBIX (DYHKIMIA;
YMEHHE MHCIIONB30BaTh MPOM3BOJIHYIO Ul HCCleloBaHUS (yHKUUH,

HaxXoOaUThb HAuOOIbIINE W HAWMEHBIINE 3HAYCHUS (bYHKHI/Iﬁ; CTpOUTDb




rpaduk MHOTOUIEHOB C HCIOJIB30BAHUEM ammapara MaTeMaTHUYeCKOro
aHaliu3a; MTPUMEHATh TPOM3BOJHYIO JUIS HAXOXKICHHS HaWIy4IIero
pelieHusl B TPHUKIAJHBIX, B TOM YHCJE COIMAIBHO-PKOHOMUYECKUX U
(U3UYECKUX 3a/1avax; HAaXOJIUTh TUIOMIAAA U 00BEMBI (PUTYp C TTOMOIIBIO
MHTErpaja; MPUBOAWTH TPUMEPhl MATEMAaTHYECKOTO MOJICITHUPOBAHUS C

MOMOUIbIO TUPPEepeHIINaTbHBIX YPaBHEHUM

YMeHue onepupoBaTh NOHATHAME: Tpapuk QyHKIMH, oOpaTHAs (yHKIUS,
KOMMO3UIUs (DyHKIMHA, TuHeWHas QyHKuWs, KBaapaTuyHas ¢QyHKLUS,
panMoHanbHast (QYHKUUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKLIMU, OOpaTHBIE TPUTOHOMETpUUYECKHUEe (YHKIMHU, TOKa3aTeibHas U
norapupmuyueckass (YHKIMU; YMEHHE CTPOUTh TpaduKud H3YyYCHHBIX
¢GbyHKUMH,  BBINONHATE  NpeoOpa3oBaHuss  rpadukoB  GyHKUUH,
UCTIONIB30BaTh TpadUKH Ui M3Y4YEHHs MPOIECCOB M 3aBUCHUMOCTEH, NpU
peUIeHNH 3a7ad U3 JPYrux y4eOHBIX NMPEIMETOB M 33134 U3 PeaTbHOM
KU3HU; BBIpaXaTh (OpPMyJTaMH 3aBUCHMOCTH MEXAY BEIHMYMHAMU,
HCIIONIh30BaTh CBOMCTBA M rpaduku (YyHKIMN JUIsl PEIICHUS YpaBHEHUH,
HEpaBEHCTB M 3a/Ja4d C IapaMeTpaMu; H300pakaTh Ha KOOPJAMHATHOMN

IJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3aJadd pa3HbIX TUIIOB (B TOM YHUCIE Ha
NPOICHTHI, JOJIM M YacTH, HA JABIKEHHE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOTH, 3a/1a4ll U3 00JacTH YIMpPaBIEHUs JUYHBIMH M CEMEHHBIMU
¢uHaHCAMU); COCTaBIATH BBIPAKECHMS, ypaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCJIECNO0BATh IIOJYYEHHOE pELICHUE U
OLIEHUBATh MPABIONOJOOHOCTh pPE3YNbTAaTOB;, YMEHHE MOJEINPOBAThH
peanapHBIE CUTyallUM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4U, UCCIIEN0BAThH
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJB30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH ITOJYUCHHBII pe3ynbTar

YMeHne onepupoBaTh MOHATUSMH: CpelHee apu]mMeTndeckoe, MeIraHa,
HanOoIbIlIee U HAMMEHBIIIEE 3HAUYCHUS, pa3Max, AUCIEPCHsi, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO0 Habopa; yMEHHE H3BJIEKAaTh, WHTEPIIPETUPOBATH
MH(OPMaLKIO, TPEJCTABICHHYIO B Ta0lIMILax, HA AUarpaMmmax, rpadukax,
OTPaXKAIOIIYIO CBOWCTBA PealibHBIX MPOILIECCOB U SBICHUH; MPEICTABIATH
MHpOpPMALMIO C TOMOLIbI0 TAaOJWI] M JAMarpaMM; HCCIEIOBaTh
CTaTHCTHYECKHE JaHHbIE, B TOM YHUCIE C IMPUMEHEHHEM TIpapruecKuX

MCTOJOB M 3JICKTPOHHBIX CPCIACTB; rpaq)I/I‘IeCKI/I HCCiacaoBaTb COBMCCTHBIC




Ha6JHO,Z[eHI/IH C MIOMOIIbIO JUarpamMm pacCCruBaHud U JIMHEMHOMN perpeccnu

YMeHue omnepupoBaTh MOHSATUSIMHU: CIYYaWHBIA ONBIT M CIydailHOE
cOoObITHE, BEPOSTHOCTh CIIyYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TpadUuecKuX METOJO0B; MPUMEHSAThH
(bOopMyNBI CIOKEHUST W YMHOXXEHHSI BEPOSITHOCTEH, (HopMyiy IOIHOM
BEpOATHOCTH, Gpopmyny bepHymin, komOuHaTopHbIe (AKTBI U (OPMYIIBI;
OLICHHMBAaTh BEPOSITHOCTU pealbHbIX COOBITUH; yMEHUE OIEepUpPOBaTh
NOHATUSMM: ClIy4aiiHas BEJIMYMHA, PpaCIpeNeieHUE BEpPOSATHOCTEM,
MaTEMaTHYECKOe OXHUJAHWE, JUCIEPCHS U CTaHJAPTHOE OTKJIOHEHUE
cllyyailHOH  BenMUYMHBI, (DYHKIUH pacrnpeieieHus U  IJIOTHOCTH
PaBHOMEPHOIO, [T0KA3aTEIbHOIO0 U HOPMAJIBHOTO PacHpEEICHUN; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3Y4YEHHBIX PACHpPENEICHUN Ul PELICHUs 3a4ad;
3HAKOMCTBO C MOHSTHSMU: 3aKOH OOJIBIINX YHUCEN, METOAbl BHIOOPOUYHBIX
UCCIIEIOBaHUM; yMEHUE TPUBOAUTH TPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX YHCENl B MPUPOAHBIX M OOIIECTBEHHBIX SBIICHUSAX; YMEHHE
OIEpUPOBATh MOHATHAMH: COUETAaHUE, NEPECTAHOBKA, YUCJIO COYETAHUH,
YHUCII0O  TepecTaHOBOK; OuHOM  HploTOHA; yMeHHME  NPUMEHSTh
KOMOMHATOpHbIE (DAaKThl U PACCYXACHUS AJIs pElICHMs 33/ay; OLEHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIH H

MHTEPIPETUPOBATH ITOJIYYEHHBIA PE3ysIbTaT

YMmeHue onepupoBaTh IMOHATUSMHU: TOYKa, MpsiMasl, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUUHA yTJIa, INIOCKUNA YTroJl, IBYIpPaHHbBIN
yroJj, TPEXTPAaHHbIN YroJ, CKPEUIMBAOIIKUECS NPsIMble, MApaUIeIbHOCTh U
NEPIEeHIUKYIIPHOCTh NPAMBIX W TUIOCKOCTEH, Yroid MeXOy MpSIMbBIMHU,
YroJl MeXAy MNpSAMOH M TIJIOCKOCTBIO, Yroll MEXAY IUIOCKOCTSIMH,
paccTossHHE OT TOYKH 1O IUIOCKOCTH, PACCTOSTHUE MEXAY MPSMBIMU,
paccTosiHUE MEXAY IJIOCKOCTSMHU; YMEHHUE HCIIOJIb30BaTh MPHU PEIICHUU
3a/a4 u3ydyeHHbIe (DaKTbl U TEOPEMBI IJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepsl OOBEKTOB OKpPYXKAIOIIEr0 MHUpA; CTPOUTh MaTeMaTHYECKHE
MOJIENIM C TOMOUIbI0 TEOMETPUYECKUX MOHATUH M BEJIWYMH, pEIIaTh

CBA3aHHLIC C HUMHU IMPAKTHUYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATUAMU: IUIOIAAbL (GUIYpBl, 00BEM (QUIYpH,
MHOTOT'PAaHHUK, IMPAaBHJIBHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHUKA,
KyO, mapajienenune], OpusMa, OUpamuaa, QuUrypa M MOBEPXHOCTh
BpallleHUs], WWIMHAP, KOHYC, Imap, cdepa, Imomans cdepsl, IUIOMAIb

MOBEPXHOCTU MHUPAMHIBI, MPU3MBI, KOHYyca, UWIMHIpa, O00BEM KyOa,




NPSMOYTOJIBHOTO TapajuleienuIeaa, MUPaMUAbl, MPHU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEYEHHs KOHyca M LWIMHJPA,
napajuleJbHble OCH WM OCHOBAHMIO, CEYEHHE Inapa, IUIOCKOCTb,
Kacaromasics cdeppl, MWIMHIPA, KOHYyCa,; YMEHHE CTPOUTh CEUCHHE
MHOTOTpPaHHHKA, M300pa’kaTb MHOTOTPAHHUKH, (UTYypHl U TOBEPXHOCTH
BpAICHHS, UX CCUCHHSI, B TOM YHUCIIC C MMOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKHX (PUTYp, CaAMOCTOSTEIHHO
(bopMynHpoOBaTH ONpeeNICHUs] N3y4aeMbIX (UTYp, BBIIBUTATH TUTIOTE3HI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTh MUX; yMEHHE NPOBOAUTH Kiaccuukauuioo Quryp 1mo
pa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIC JIONOJIHUTEIbHBIC

MOCTPOEHUS

11

YMeHue onepupoBaTh TOHSATHSMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajuieNbHbIA TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B TIPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3oBaHue TONOOMS, TMMOJ00HBIE (GUTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE W TOAOOHBIC (UTYpPHL, B TOM YHCJIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUECKUE OTHOIICHHS TIPH
pelIeHNH 3aJa4; HAXOAWTh TEOMETPUYECKHE BEIMYMHBI (IUIMHA, YOI,
oAb, 00BEM) IPU PEUICHUN 33734 U3 JIPYTUX YUISOHBIX MPEIMETOB H
U3 peasbHON KM3HHM, YMEHHE BBIUYHCISATH T€OMETPUYECKHE BEITUYMHBI
(uMHA, yroij, IUIOMIA[b, OO0BEM, IUIOMIANb IOBEPXHOCTH), HCHOJB3YS
M3y4eHHbIE (QOPMYNIBI U METOAbl, B TOM YHUCIIE: IUIOIAAb MOBEPXHOCTH
NMpaMUbl, NPU3MBbl, KOHYCa, LMIMHApA, IUIOaas cdepbl; 00bEM Kyoa,
OPSMOYTOJIBHOTO — MapajieNienuIesia, MUPaMUIbl, MPU3MBIL, LIIMHIPA,

KOHYCa, [l1apa; yMEHHEe HaXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (PUTYD
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YMeHue onepupoBaTh MOHATHUSAMU: NPSIMOYTOJIbHas CHCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BE/ICHUE BEKTOpa Ha 4YHUCIO, Da3JIoKeHHE BeKTopa Mo 0Oas3ucy,
CKaJIIpHOE TMPOW3BEJCHWE, BEKTOPHOE TIPOW3BEICHHUE, Yrol MeEeXIy
BEKTOPAMH, YMEHHE WCIIOh30BaTh BEKTOPHBIA M KOOPJWHATHBIA METO]]

JUTS PEIICHHsI TEOMETPUUECKUX 33/1a4 U 3a]a4 APYruX y4eOHBIX MPEIMETOB

13

VYmMmenue BLI6I/IpaTI> HO,Z[XOI[)IH_II/Iﬁ MCTOJ IJId PCUICHUA 3a/la4r; TIOHUMAHUC
SHAYUMOCTH MATCMATUKHW B HU3YUYCHUU TIPHUPOAHLIX H O6H.[€CTB€HHBIX
nponeccoB u HBJ'ICHPIFI; YMCHHUC PacCllO3HABAThL TMPOABJICHUC 3aKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHHUC IMMPUBOAUTH IIPUMECPBI MATEMATUUYICCKHUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTeMaTUYECKOM HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

11 HarypanbHblie u niensie uncia. [Ipu3Haky AeTUMOCTH LENbIX YHACE

12 Panmonanbhpie umcna. OOBIKHOBEHHBIE W JECSATUYHBIC JPOOM, IPOIECHTHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmMeTnuecKkuii KOpeHb HaTypaJbHOW cTeneHu. J[elcTBUs ¢ apuPMETHYCCKUMU
' KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ paloHalIbHBIM MoKa3areneM. CBoMCTBa
' CTENEeHU

15 CuHyc, KOCHMHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uucna. /lecaTHIHbIE U HATYpPAIbHBIC JTOTAPHUPMBI

JlelicTBuTenpHble 4ncia. Apu(METHYECKHE ONepalud C  JeHCTBUTEIbHBIMU
1.7 yruciaamu. [IpuGnnxEHHbIE BBIYUCICHHS, TPaBUIa OKPYTICHUS, IPUKHUJIKA U OLIEHKA
pe3yibTara BHIYUCICHUN

1.8 [TpeoOpa3oBaHue BHIpAKSHHUNA

1.9 KommuiekcHbie uncna
2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1poOHO-palIOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YpaBHEHUS

2.5 Ienbie 1 1pOOHO-paLIMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3aresnbHble U JorapupMuyecKkre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CHCTEeMBI U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuia cucTeMsl THHEHHBIX ypaBHEHHN. OnpenenTens MaTPUIIbI
3 ®OyHkmu U rpaduku




OyHkus, crnocodbl 3amaHus ¢GyHKIUH. I'padux ¢yHkuuu. BzanumHO 0OpaTHbIE

3 ¢ynkuuu. YétHble 1 HeuéTHBIe pyHKUMU. [leproanueckue GyHKIMH
OOnacTh ompeneraeHUs U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynu ¢yHkuun.
32 [TpomexxyTkn  3HAKONOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBI (QyHKIMH. HambGonbliee M HauMeHbIIee 3HAYCHUE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKUIUS C HaTypaJbHBIM M LEJbIM MokazateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U TPaUKH
36 Touku paspeiBa. Acumnrorsl rpadukoB ¢QyHknuil. CpolicTBa  (QyHKIMIH,
' HETpEepPHIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHainza
4.1 [TpousBogHas GpyHkiuu. [Ipon3BogHbIE 3/1eMEHTAPHBIX (QYHKLINH
[IpumeHeHne MNpOU3BOMHON K UCCIENOBaHHIO (YHKIMNH Ha MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxeHue HanOOJNBIIET0 U HANMEHBINETO 3HaYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuaTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHuo>xecTBO, oneparui HaJ MHOKecTBamMu. J{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposATHOCTH U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCcTh
6.3 KombOuHatoprika
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena U IOBEPXHOCTH BPALEHUS
7.5 KoopauHaTsl 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka. ['eomerpusi; 10 kiacc. yrimyoneanoe odydenue Mepamsik A.T.,
Homuposckuii [I.A., [TonsikoB B.M.; mox peaakiueit [lononsckoro B.E.
OO011ecTBO ¢ OTpaHUYCHHON OTBETCTBEHHOCThIO M3 1aTeNbCKUit LICHTP
«BEHTAHA-T'PA®y; AxunonepHoe o6iiecTBo «M31aTenbcTBo
«IIpocseuenue»

* Marematuka. ['eomerpus; 11 kinacc. yrinyonennoe o0yuenue Mepamsik AL,
Homuposckuit [1.A., [lonskos B.M.; nox penakuuen [Togonsckoro B.E.
OO011ecTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO M3 aaTebCKUiA LICHTP
«BEHTAHA-T'PA®y; AxunonepHoe o61ecTBo «M31aTeabcTBo

«IIpocseuienue»

METOAUYECKHUE MATEPHUAJIbI VIS YUYUTEJISA

I'eomerpus. Yray6nénnslii yposens : 10 kiacc : MeTonundeckoe mocodue / E.
B.

byuko, A. I'. Mep3nsk, B. b. [Tononckuit, M. C. fxkup. — M. : Benrana-
I'pad,

2020 — 83 c. : un. — (Poccuiickuii ya4eOHUK).

byuko, E. B.

MaremMaTuka : aﬂre6pa M Havdajla MaTEMaTUYCCKOI'0O aHajin3a, rCOMCTPUA.



I'eomerpus. YriyonéHusli ypoBeHs : 11 kiacc : Mmeroauueckoe nocodue / E.
B.
byuko, A. I'. Mep3nsik, B. b. Tlononckuii, M. C. SIkup. — M. : Benrtana-

I'pad,2020 — 80 c. : un. — (Poccuiickuii yaeOHUK).

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

» OOpasoBaTenbHas OH-TaiH atdopma https://educont.ru/

* Poccuiickas anextponHas mkona https://resh.edu.ru

* MHTepakTuBHas Terpaab «SKysmarty» https://edu.skysmart.ru

* Enunas xomtekius nudpoBsix 00pa3oBaTeabHbIx pecypco http://school-
collection.edu.ru

* i uny Ha ypoK MaTeMaTUKH (METOANYECKHUE pa3pabOTKH):
www.festival.1sepember.ru

* YpoKu — KOHCIIEKTh WWW.pedsovet.ru

» HayuHo-nionyisipHbIi (PU3UKO-MaTeMaTHYECKUI KypHAIT IS IKOJIbHUKOB U
crynenToB «KBanTyhttp://www.kvant.info

» OTKpHITHIN OaHK 3amannii Ha caiite UIIN fipi.ru.

* https://workprogram.edsoo.ru/

* https://mathege.ru/ OTkpbIThIN OaHK MaTeMaTHdecKux 3aaad EI'D
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