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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mnporpamMma 1o TE€OMETpUU CpeIHero oO0mero oOpa3oBaHUS
COCTaBlIcHa Ha OCHOBe TpeOoBaHMII K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMBbl CPETHETO 00IIEero 00pa3oBaHUsl, MPEICTABICHHBIX
B (eepalbHOM TOCYIApCTBEHHOM CTaHIapTe CpPEeAHEro oO0Iero oOpa3oBaHUs
(ITpuka3z MunuctepctBa npocsemienuss Poccuiickoit @enepauun ot 12.08.2022
Ne732  "O BHeceHMM W3MEHEHMH B  (eAepalbHbIl  TOCYyAapCTBEHHBIN
oOpa3oBaTeIbHBI CTAaHIAPT CPEIHEro oO0Iero oOpa3oBaHUsA , YTBEP>KICHHBIN
[Tpuka3zom MunucrepcTBa odbpazoBanus U Hayku Poccuiickoit @eneparuu ot 17
Mast 2012 1. Ne 413"), denepanbHoil 00pa3oBaTeNbHON MPOTPaMMbl CPEIHETO
oOuiero oOpa3oBaHusl, YTBEPKACHHOW MpHKa3oM MUHHUCTEpCTBa MPOCBEIICHUS
Poccuiickoit ~ ®enepanuu,  MOJIETbHOW  CHUHXPOHU3UPOBAHHOM  paboueit
nporpamMmbl  yaebHoro mnpeamera "I'eomerpus” (10-11 kmacc), OOII COO wu
yueOHoro 1mmmaHa ['BOY rumuazum r1.Chi3paHu, a Takke Ha OCHOBE
XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTATOB AYyXOBHO-HPABCTBEHHOI'O Pa3BUTHA,
BOCIIUTAHUSI W COLMAIU3alUd OOyYaronuxcs, MPEACTABICHHBIX B paboueit
nporpamme Bocnutanust ' bOY rumuaszuu r.Cei3panu.

OBIIAA XAPAKTEPUCTUKA INTPEJIMETA «'EOMETPUS»

['eomeTpust sBisieTcss OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHETO
oOmiero o0pa3oBaHusl, TaK Kak 00ECIEYMBAET BO3MOKHOCTh U3yUYEHHUS JUCIUIUIMH
€CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH W MPEAMETOB T'yMaHUTAPHOTO LHUKJIA.
[Tockonpky  Jormyeckoe  MbIIUIEHHE,  (QopMmupyemMoe  Npu  HU3YyUYEHUH
00yJaIOIMMUCS TOHATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHUECKUX YTBEPKACHUNA MPU PEHICHUHA T€OMETPUIECKHIX
3aJa4, yMEHHE BBIABUITAaTh W ONpOBEpraTb TUIOTE3bl HEMOCPEACTBEHHO
UCHOJb3YIOTCS MPU PELIEHUH 3a]a4 €CTECTBEHHO-HAYyYHOTO LMKJIA, B YACTHOCTH
(dbuznyecKkux 3aaad.

HEJN NU3YYEHUSA ITIPEAMETA «'EOMETPUSA»

Lenbp ocBoeHusi mnporpaMMmbl y4ye0HOro Kypca «['eomerpusi» Ha
yriay0oJéHHOM  ypOBHe —  pPa3BUTHEC  HMHAWBUAYAJIbHBIX  CITOCOOHOCTEH
oOydJaromuxcss TpU H3YyYEHWH TEOMETPUH, KaK COCTABISIIONICH TMpPEeaMETHOM
obnmactn «MaremaTka U HWHPOPMATHKA» UYepe3 OO0eCredeHrue BO3MOKHOCTH
NpUOOpETEHNSI W HWCIONB30BaHUsl 0oJiee TIyOOKHX TE€OMETPHUYECKHX 3HAHMHA H



JNCUCTBUHN, CHeMUPUIHBIX TEOMETPUH, W HEOOXOIUMBIX ISl  YCIENTHOTO
npodeccuoHaIbHOTr0 00pa30BaHus, CBSI3aHHOTO C UCIIOJIb30BAHIUEM MaTEMaTHKH.

IIpuopuTeTHBIMHU 3aa4aMU Kypca T€OMETpUU Ha yriayOJE€HHOM YpOBHE,
PACHIMPSAIONIMMH U YCUIMBAIOIIUMH Kypc 0a30BOTr0 YPOBHS, SIBJISIOTCS:

pacIIfpeHue MpeCTaBICHUs 0 TEOMETPUHU KaK YacTH MUPOBON KYJIbTYpPHI U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTrypax Kak o
BOKHEUIIMX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIONIMX OIMUCHIBATH M HU3yYaTh
pa3HbI€ SIBJIECHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MOHATUWHOTO arapara 1o pasaeiny
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dbopMupoBaHHE€  YMEHHMS  BJAJeTh  OCHOBHBIMH  TOHSTHUSIMH O
MPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMM CBOWCTBaMHU, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHE WX TPUMEHSITh, YMEHHS JIOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpoBaHrE YMEHHS pacliO3HaBaTh HA YepTEkKaxX, MOJACIAX U B PEaIbHOM
MUpE MHOTOTPaHHUKU M Tela BpalleHUs, KOHCTPYUPOBATh TE€OMETPUUYECKHUE
MOJIENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTU4YECKUX TEeOopui, (pOopMHUpOBaHUE MMOHUMAHUS POJIM AKCMOMATUKH TPHU
IIPOBEJICHNUH PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAACTh METOJAMU JOKA3aTeIhCTB W aJITOPUTMOB
pElIeHHs, YMEHUSI WX MPUMEHSTh, MPOBOJUTH JIOKa3aTelIbHbIE PACCYKJIEHUS B
XO/JI€ PEIIeHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIepKaHUEM,
(dbopMHpoBaHUE MPEACTaBICHUS O HEOOXOAMMOCTHM  JIOKa3aTelIbCTB  IPH
000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEJICHUH
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHWE WHTEIJIEKTYAJIbHBIX H  TBOPUYECKHUX
CIIOCOOHOCTEM 00yUarOIMIMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

¢dbopmupoBaHrue (PYHKIIMOHATILHON TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPUM:
YMEHHsI pPaCIO3HABaTh TMPOSBICHUS T€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX XKMU3HEHHBIX CUTYAlUSX W MPU U3YUYECHUH JIPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUS pEATbHBIX CHUTYallUid, HMCCIENOBAHUS MOCTPOCHHBIX MOJIEJeH,
HMHTEpIPETALNK MOJTYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMM COJIEpKATEIbHBIMU JUHUAMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «kmaccax sBusaroTcsa: «lIpsMble W IJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukun», «Tema Bpamenus», «BexkTtopel u  KoOpAMHATHI B
MIPOCTPAHCTBEY, «J|BUXKEHUS B IPOCTPAHCTBEY.



ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHME «yMETh OINEPUPOBATH
MNOHATUSAMUY», PEICBAHTHBIMM T'€OMETPUU Ha YIIyOJEHHOM YpOBHE OOydeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTelIbHbIM JIMHUSIM Yy4eOHOTO Kypca, a
(dopMHpOBaHHE JIOTMYECKMX YMEHUH  pacupenensiercs He  TOJBKO 10
COJIEp>KaTENIbHBIM JIUHUSM, HO U 10 Tojam oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil padoueit
MpPOrpaMMbl, pacHpeleEHHbIM IO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCAaM O0yYaroIIHecs
oOpamaiuch HEOAHOKPAaTHO. OTO  MO3BOJSET OPraHuM30BaTh  OBJIAJICHHUE
r€OMETPUYECKUMHU MOHATUAMH U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYMATENbHO, C
COOJII0/IEHNEM MPUHLIUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEICTABICHUN 00yYarolUXCsl, pacluupsis U yriryouss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUHU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3nath yciuoBus i auddepeHumanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~00pa3oBaTENbHBIX MporpamMMm, OOECHeYuTh yriayOJa€HHOe
M3y4EHHE T€OMETPUHU KaK COCTaBIIsIIoNIeH yueOHoro npeamera «MaTemaTHKay;

NOJIFOTOBUTHh OOYYAIOIIUXCS K MPOJODKCHUIO HU3YYEHHUS MaTEMaTUKH C
yduétoMm BbIOOpa Oyayiei mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

MECTO YYEBHOI'O ITIPEJMETA B YYEBHOM IIJIAHE

Ha usydenue yueOHOro Kypca «I'eoMeTpus» Ha yriryOJIEHHOM ypOBHE OTBOJIHTCS
204 gaca: B 10 xmacce — 102 4gaca (3 4gaca B Hemento), B 11 kmacce — 102 gaca (3
yaca B HEJIEIIO0).



1. COAEP KAHUE YYEBHOI'O ITPE/IMETA «I'eomeTpus.
Yray06/eHHbIH yPOBEHb)

10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTD,
npoctpancTBo. I[loHsATHEe 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
AKCHUOMBI CTEPEOMETPUH U CIIECACTBUS U3 HUX.

B3anMmHOe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IE€pECEKarolInecs,
MapajulelIbHble W CKpelIMBaromuecss mnpsmble. [IpU3HakuM CKpemMBarOIIMXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapAJLIIEIbHbIE
IIPsIMBIE B IIPOCTPAHCTBE, MAPAIIEIBHOCTD TPEX MPAMBIX, [1APAUICIIBHOCTD IIPSIMON
1 1uiockoctu. [lapamnenbHoe W IEHTpalbHOE MPOEKTHPOBAHUE, H300pakeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIeIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapayuiebHOM MPOEKIUHU. YTIJIbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXIY IPSAMBIMUA B IPOCTpaHCTBE. [lapamienbHOCTh INIOCKOCTEN: MapajulesibHbIE
IJIOCKOCTH, CBOMCTBa napajIeIbHbIX IIJIOCKOCTEHN. [Ipocreimme
IIPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpaj’Ap, MapajuleIeNuIe],
MOCTPOEHHUE CCUCHUN.

IleprieHIUKYJISPHOCTD NPSIMOM U INIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IPOCTPAHCTBE, MPSIMBbIE MAPAJUIENbHBIE W NEPHNEHAUKYJSAPHBIE K IUIOCKOCTH,
MIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOU
IIEPIIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronanbHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEM: MPU3HAK  NEPHNEHIMKYJSIPHOCTH  JIBYX
IockocTer. Teopema o TpEX MepHeHIuKyIspax.

YTIiael B IPOCTPAHCTBE: YIroJI MEXJIY NPSMOW M IUIOCKOCTBIO, JABYI'PaHHBIN
yIOJI, JIMNHEMHBIA YroJjl JABYTPAHHOIO yrja. TpEXrpaHHbIM MU MHOTI'OTPAHHBIE YIVIBL.
CBoOlICTBa IUIOCKMX YIVIOB MHOTOTpaHHOro yria. CBOMCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yrua. TeopemMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO yIJIA.

MHoOrorpasHHuKH

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAasi U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienuniesr, NOPsAMOYIOJIBHBIM — MAapajuIeJIENUIIE] W €r0  CBOKWCTBA.
Kparuaiimine mnyTM Ha TOBEpXHOCTHM MHOTOrpaHHMKa. Teopema Ouiepa.
[IpoctpanctBenHas Tteopema Iludaropa. Ilupammpa: n-yrojgpHas mnHpaMuja,
npaBwibHas W yceu€HHass nupamuabl. CBoiictBa pébep M OOKOBBIX TIpaHei
[IpaBUJIBHON NUpaMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: NPAaBUJIbHAs IPU3Ma U



IIpaBWJIbHAS IHpPAaMHUIA, INPAaBUIIbHAA TPEYroJibHAs IHpaMHUAA W IPABUIIBHBIN
TeTpa’ip, kyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
JNOJIEKA’P U UKOCABP.

BblunciieHre 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, JMAaroHaid, YIJIBL.
[Inomans OOKOBOl MOBEPXHOCTHM M TOJHOW IMOBEPXHOCTU MPAMOU MPU3MBI,
IUIOIIa/lb OCHOBaHUN, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMON MPHUMBI.
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW NUPAMUIBbI,
TeopemMa O IUIOLIAAN YCEYEHHOW MUPaAMHU/IBI.

CuMmMmeTpruss B IPOCTPAHCTBE. OJIEMEHTHl CHMMETPUU  INPABHIIBHBIX
MHOTOTrpaHHUKOB. CHUMMeETpus B NPaBWIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
MIAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHbIE, COHANpPAaBJIEHHBIE U IPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucsio. CBOMCTBA CII0KEHHSI BEKTOPOB. CBOICTBA YMHOXKEHHUSI BEKTOpa Ha YUCIIO.
ITonsaTe xoMIUIaHapHbIE BEKTOpHI. [IpU3HAK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsizb MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MeEXIy Bekropamu. CkalspHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KJIACC

TeJia Bpalenus

[ToHsTHSA: IWIMHIPUYECKAs TIOBEPXHOCTh, KOHWUYECKAs TOBEPXHOCTD,
chepudeckass TOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpamieHwus:
IWIMHIP, KOHYC, YCEYEHHBIH KOHyc, cdepa, map. B3ammHOE pacronoxeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue ten
BpaIlieHusl Ha TUIoCKocTh. Pa3BépTka nunmuHApa W KoHyca. CumMmeTpust chepsl u
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuiesenunena u ciaeActBus u3 He€. OObEM mpsMol u
HAKJIOHHOW TPHU3MBI, MIWJIWHIPA, TUpaMHUIbl U KoHyca. OOBEM Imapa U mapoBOTO
CEerMeHTa.

KomOuHammu Tenm BpaimieHUuss W MHOTOTpaHHHMKOB. [lpm3ma, BhmcaHHas B
WIMHApP, OMHCaHHAas OKojo IumHApa. llepecedenne cdepsl W mapa c



miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WJIH TEJIO
BpaIlEHUS.

[Inomaas MOBEPXHOCTH IUIMHApPA, KOHYCA, IJIOMAab chephl U €€ yacTeu.
ITomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJICH ITOBEPXHOCTEH
nono6usix Quryp. IlpeobpazoBanue momoOus, romorerus. PemieHue 3amad Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB U TEJl BPAIICHUS: CEUCHUS LIMJIMHIPA
(mapaJyienbHO M TMEPIEeHANKYISIPHO OCH), CEUYECHHS KOHyca (mapaijieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METOIbI IIOCTPOCHHUS
CEUYEHUI: METOJ] CIE0OB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJI TIEpeHoca
CEKYIIEH MIIOCKOCTH.

BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepauumu Haja BeKTopamu. BekTopHoe
YMHOXeHUE BeKTopoB. CBoMCTBa BEKTOPHOro yMHOXeHUs. [IpsimoyrosbHas
cucreMa KoopauHaT B mpoctpanctBe. Koopaunatel Bektopa. Pa3noxkenue Bekropa
mo Oasucy. KoopauHATHO-BEKTOPHBI METOJ] TMPU PEIICHUH T€OMETPUUYECKUX
3a/1au.

J{BHKeHUsI B IPOCTPAHCTBE

JIBrxenust npoctpanctBa. OtoOpaxeHus. [[BUkeHUST U paBEeHCTBO (uUryp.
OO6mme cBoiicTBa JBIKCHWH. Buapl JIBIKEHWI: TapaUIeIbHBIA IIEPEHOC,
LHEHTpalbHasd CHUMMETpPHS, 3€pKaJIbHas CUMMETpHUSA, IMOBOPOT BOKPYT MPSIMOIl.
[IpeobpazoBanus monobus. [Ipsmas u chepa Ditnepa.



2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxaanckoe BoCIMTAHME:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKM 00YyYaIOIIEeTrocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYHKIUSIMY ¥ HA3HAYCHHUEM;

2) naTpuoTH4ecKoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHHUS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOUICHHE K
JTOCTHKEHUSAM POCCUMCKUX MAaTEMAaTHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMM B JPYTUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTI)KCHUN HAyKW U JACATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUH, PACCyK/IEHUN, BOCTIPUUMYNBOCTD
K MaTEMaTUYECKUM acleKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

S) pusnyeckoe BocnMTAHHE:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMaTUYeCKUe 3HAHUS B
MHTEpPECaxX 3/I0pOBOT0 U 6e30macHOro o0pasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM DPEXHUM 3aHATUNA U
OTIIbIXa, PETyJspHas (U3uYecKasi aKTHBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHON IESITENBHOCTBIO;

6) TpynoBOe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  MESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W e€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccu W Ppeanu3oBbIBATh COOCTBEHHBIC JKU3HEHHBIE ILIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa3oBaHHUIO U



caM000pa30BaHUI0 HAa TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH MPAKTUYECKUX 33]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON KYJIbTYypbl, TOHUMAHUE BIUSHUS
COLUAIBHO-3KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHHE MaTEeMaTHMYECKUX 3HAHWU JJid pelieHus 3ajad B 00JacTH
OKPYXarUIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTHS LMBWIM3ALMHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYypOM KakK CpeICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYK) M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBbIC YHUBEPCAIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBrble jJoruyeckue qeicTBus:

BBISIBJIATh M XapaKTEpHU30BATh CYIIECTBEHHbBIE NPHU3HAKUM MaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/ICTICHUS TOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAIIH,
OCHOBaHUS 7151 0000LICHNS U CPaBHEHHUSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (OpPMYJUpOBaTh U  IPEOOpPa3OBBIBATh  CYKICHUS:
YTBEPAMUTENbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (hakTax, AAHHBIX, HAONIOEHUSAX M YTBEPXKICHUSX, MpeAjaratb KpUTEpPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

JeNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKACHUIM
(mpsiMbI€ ¥ OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUTH IIPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS U BBIBOJIBI;

BBIOMpATh Cnoco0 pemeHuss y4eOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BapHMaHTOB  pEUIeHMs, BbIOMpaThb HaumOojee MOAXOMANMH ¢ y4éToM
CaMOCTOSITENILHO BbIJICJIEHHBIX KPUTEPHUEB).



ba3oBrle uccienoBare/JbCcKkie AeHCTBHUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
GbopMyIupOBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APryMEHTUPOBATH
CBOIO MTO3ULINAIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHUS, IIpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMMU;

CaMOCTOATENHFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAONIOJIEHUs,  KCCIIEIOBAaHUS, OIEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHUE MPOIECcca, a TaKKE BbBIJBUTAThH
MPEIOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBIABJIITh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U I PELICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBAaTh M HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IUYHBIX BHUIAOB H
dhopm npeacTaBIeHuUS;

CTPYKTYpHUpPOBaTh WH(OpPMAIIHIO, MPEACTABIATh €€ B Pa3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaAEKHOCTD uHdopmauu o CaMOCTOATEIHLHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEpPCcAJbHbIE Y4eOHbIe 1eCTBUSA

OOmmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
LHeasIMH  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIpa)KaThb CBOK TOYKY 3pPEHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JaBaThb MOSICHEHHUS MO XOJy PEIICHHUS 3aJ1auH,
KOMMEHTHUPOBATH MOJTYUYCHHBINA Pe3yJIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOMN TEMBlI,
npoOJieMbl, pelIaeMoil 3aJayu, BBICKA3bIBaTh UJEH, HAIEJICHHbIE Ha TOUCK
pEllIeHUs, COIMOCTABIATh CBOM CYXACHUS C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nuasora, oOHapy>XMBaTh pa3jiudyue U CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
dhopmMyIHpOBaTH pa3HOTIIACHS, CBOM BO3PAYKECHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/laud, SKCIIEPUMEHTa, UCCIIEOBaHMUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMPATh (POopMaT BBICTYIUICHUS C Y4ETOM 3aja4
IIPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHHU.



PeryasiTuBHbIC YHMBepcalbHbIe YUeOHbIE AeiicTBUSA

Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PEIIECHHUS 3a/1ayy, BRIOUpATh COCOO pelIeHus C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaIUy.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJIAJETh HABBIKAMM  IIO3HABATEJIbHOM  peduieKCMM Kak  OCO3HaHHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOIECCOB, UX PE3YJIbTATOB, BIAIETh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yibTara pelieHHs
MaTeMaTU4eCKOM 3a/1a4H;

MpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHU PEUICHUU 3aJ]1ayH,
BHOCUTBH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBSCHATH IPUINHBI
JOCTUXKEHHUS WM HEIOCTHXKEHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEJIBHOCTD:

NOHUMAaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUAYaJIbHOU
paboThl Mpu pelleHuH Y4eOHbIX 3aJad, NpPUHUMATh IeJlb COBMECTHOMN
JESTENbHOCTH, IUIAHUPOBATh OPraHU3allMl0 COBMECTHOM paboThl, paclpeiessTh
BUJBl padoOT, [OroBapuBaThCsA, OOCYXAaTh Mpolecc U pe3yiabTaT paldoTshl,
0000111aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax padoThl (00CyxkaeHHs, OOMEH MHEHUH,
«MO3rOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOTBl H
KOOPJIMHHUPOBaTh CBOM JCHCTBUS C JPYTMMH YJIE€HAMU KOMAaHJbI, OLIEHHUBATH
KayecTBO CBOETO BKJIaJa B OOLIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSL.

HNPEIMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOydJaromuiicss HAy4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TIPU
pelIeHnH 3aa4 U MPOBEICHUN MAaTEMAaTHUYECKUX PACCyKICHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX NPHU PELICHHUH
reOMETPUYECKUX 3a]1aY;

e KJaccU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBA3AHHBIMH C yIJIAMH B
MPOCTPAHCTBE: MEXJAY MPSMBIMU B TPOCTPAHCTBE, MEXKIY NPSIMOA U
MJI0CKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH MOHSATUSIMU, CBA3aHHBIMU C MHOTOI'PAHHUKAMU;



CcBOOO/IHO pAacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHUKOB (MpU3Ma,
nupamua, NpsSMOYTOJIbHBIN Mapaiesaenunen, Kyo);

KJacCU(PUIIMPOBATh ~ MHOTOTPAaHHUKH,  BbIOMpass  OCHOBaHUA  JJId
KJ1IaccuuKaIuu;

CBOOO/JIHO  ONEpUPOBATH  IMOHSATHAMH, CBSI3aHHBIMM C  CEUEHHUEM
MHOTOI'PaHHUKOB TUIOCKOCTHIO;

BBITIOJIHATD napajujienbHoe, LEHTPaAIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBINOJIHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOIPAHHHKOB Pa3IUYHBIMU METOJAMH, BBITIOJIHSATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOLIAJAM  TOBEPXHOCTEM  MHOIOTPAHHUKOB  (Mpu3Ma,
nupamMuzia), TeOMETPUUYECKUX Tell C TpUMEHEHUuEM (HOpMYIT;

CBOOOJIHO ONEpPUPOBATh MOHATUSMU: CUMMETPHUSA B IPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypor;

CBOOOJTHO OIEpUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBIIIOJIHATD JIEUCTBUSI HAJl BEKTOPAMU;

pemarb 3aJadyd Ha JOKAa3aTeJbCTBO MAaTEMaTUYECKUX OTHOLICHHA U
HAXOXKJIEHUE TC€OMETPUYECKUX BEIUYMH, MPUMEHSSI W3BECTHBIE METO/IbI
IpU PEIICHUH MAaTeMAaTUYECKHUX 3a]]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CIIOHOCTH;

INPUMEHATh NPOCTEHIINE MPOrPAMMHBIE CpPEICTBA U JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;
U3BJIEKaTh, NpPeoOpa3oBbIBaTh W HMHTEPIPETHPOBATH HHPOPMALIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IpeACTABICHHYIO Ha
yepTexkax U pucyHKax;

NPUMEHSATh TMOJY4YEHHbIE 3HAHUS Ha TMpPaKTUKE: CpaBHUBATh W
aHANIM3UPOBATh PEANbHBIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mpolecce IOMCKAa pelieHusl MaTeMaTU4ecKu  C(hOopMyJIHpOBaHHOM
npo0JieMbl, MOJEINPOBATh pEANbHbIE CUTyallUd Ha SA3BIKE TI'€OMETPHH,
MCCJIEeI0BATh MOCTPOEHHBIE MOJENH C MCIOJb30BAaHUEM T€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pelarb MPAKTUYECKUE 3aauH,
CBSI3aHHBIEC C HAXOKJEHUEM F€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



K xoniy 11 kiacca o0y4aronuiics HayIuTCs:

CBOOO/IHO ONEPUPOBATh IMOHATUSIMH, CBA3AHHBIMU C LMJIMHJPUYECKOH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHITH CHOCOOBI
MOy YEHHUS;

OIEpUPOBATh MOHATHUAMM, CBA3AHHBIMH C TEJIAMH BPAILECHUS: LIWJINHIPOM,
KOHYCOM, c(pepoil u mapom;

pacno3HaBaTh Teia BpamieHus (UWIMHAP, KOHyC, cdepa u 1map) u
OOBSACHATH CIIOCOOBI OJIYUEHHS TEJl BPALLICHUS;

KJIaCCU(PUIIMPOBATh B3aHMHOE PACHOJIOKEHUE CPEPhI U MIIOCKOCTH;
BBIUMCIISITh BEJIMYMHBI 3JIEMEHTOB MHOIOIPDAaHHUKOB M TENl BpallleHus,
O0OBEMBI U IUIONIAJIM MOBEPXHOCTEH MHOTOIPAaHHHUKOB U TeJl BpPAILEHUA,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSMH, CBS3aHHBIMH C KOMOMHAIMSMH TEJ
BpallleHUs U1 MHOTOIPAaHHUKOB: MHOTOTPAHHUK, BIIMCAaHHBIM B chepy u
ONMMCAHHBIA OKOJO cephl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIlCHMUS;

BBIUMCIISTH COOTHOLICHUS MEXTy TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMu
MOJOOHBIX TEN;

n300pakaTh u3ydyaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUYEHHMSI TEJl BPAILICHUS;

U3BJIEKAaTh, WHTEPIPETUPOBaThL M MpeoOpa3oBbIBaTh HH(MOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
yepTexax U pucyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHSTH ONEpalliy HaJl BEKTOPaMHU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
pemarb reOMETPUYECKHE 3a/1a4l HA BBIUMCICHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PAaCCTOSSHUM OT TOYKM 1O IUIOCKOCTH, B
1LIEJIOM, Ha IPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PELICHUH;
CBOOOJHO ONEPUPOBATH TMOHATUSIMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKEHUI;

BBIMOJHATh HM300paKEHUST MHOTOTPAHHMKOB M TeJI BpaUICHHUs IpHU
NapajuleIbHOM — NEPEeHOCE, LEHTPaIbHOW CHUMMETPUH, 3€pKajJbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;
CTPOUThH CEYEHUsT MHOTOTPAaHHUKOB M TEJI BPALIECHUA: CEUCHHS LWIMHAPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUEHHUS KOHYCa (MapaijieiabHbIe
OCHOBAHUIO U MPOXOASIIME YepPE3 BEPILNHY ), CEUECHHUS 11apa;



WCIOJIB30BaTh METOJbl IOCTPOEHUSI CEUYEHUW: METOJ CJIEA0B, METOL
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIIEN TUIOCKOCTH;
JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSTh TeOMETpUYecKre (aKThl Il PEUICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAIOIINX HECKOJbKO IIArOB pELICHUs, €CIIA YCIOBUS
MIPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU (opme;

pelarh 3aJadyd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOILICHUH U
HAXO0X/JICHUE T€OMETPUUECKUX BEJIUYNH,;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/aY;

MPUMEHATh  TOJYYEHHbICE  3HAHUA HA  MPAKTUKE:  CPaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYallUH, IPUMEHSITh N3YUYECHHbBIC
MOHATHUS, TEOPEMbI, CBOWCTBA B MPOILECCE MOHWCKA  PELICHUS
MaTeMaTh4ecku  COPMYJIUPOBAHHOM  TPOOIEMBI,  MOJEIUPOBATH
pealibHbIE CHUTYallMd Ha SI3bIKE T€OMETPUHU, HUCCIEIO0BATH MOCTPOCHHBIE
MOJIEIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKHUE 3a/layd, CBS3aHHBIE C
Hax0>XJICHUEM F€OMETPUUECKUX BEJINYNH;

UMETh TpeACTaBiIeHUs 00 OCHOBHBIX dTamax pa3BUTHUSI TE€OMETPHUHM Kak
COCTaBHOM 4yacTu (pyH/1aMeHTa Pa3BUTHUSI TEXHOJIOTUH.



3.

OTBOJMMBbIX HA OCBOEHME KAXKJIOM TEMBI, 1 BO3MOKHOCTH UCITIOJIb30BAHUS 1O 9TOM TEME

TEMATHYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB,

90P " IOP, KOTOPBIE ABJAIOTCA YYEBHO-METOANYECKUMU MATEPUAJIAMU
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pabora.
KJ1acCU(PUITUPOBATH [IpakTueckas pabdoTa;
B3aNMHOE
B3anMHOE https://resh.edu.ru/ KontponkHas padora
: ACTOJIO’KEHUE TPSIMBIX
subject/lesson/6133/ p p
pacroiokeHue
6 1 1 conspect/? B NPOCTPAHCTBE,
TpAMBIX B 1'Id ll; 5100521855 IJIOCKOCTEN B
ysclid=11915j9¢5z
TIpOCTPAHCTBE IPOCTPAHCTBE, MPSIMBIX
45852 .
" TUIOCKOCTEH B
POCTPAHCTRBE.
[TapannensHoC 8 https://resh.edu.ru/ KJaccu(puIpoBaTh Temartuueckas pabota
Th IPSIMBIX U subject/lesson/6065/ B3alMHOE



https://resh.edu.ru/subject/lesson/6065/conspect/?ysclid=ll9r660g6h847640774
https://resh.edu.ru/subject/lesson/6065/conspect/?ysclid=ll9r660g6h847640774
https://resh.edu.ru/subject/lesson/6133/conspect/?ysclid=ll9r5j9c5z185545852
https://resh.edu.ru/subject/lesson/6133/conspect/?ysclid=ll9r5j9c5z185545852
https://resh.edu.ru/subject/lesson/6133/conspect/?ysclid=ll9r5j9c5z185545852
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=ll9oc1d69l266045463
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=ll9oc1d69l266045463
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=ll9oc1d69l266045463

IJIOCKOCTEN B

conspect/?
ysclid=119r660g6h847

PacIoI0XeHUE MPSAMBIX
B MPOCTPAHCTBE,
IIJIOCKOCTEN B

MIPOCTPAHCTBE
IPOCTPAHCTBE, NMPSIMBIX
640774
I U TJIOCKOCTEH B
IPOCTPAHCTBE.
KJIaCCU(UIIUPOBATH VYcTHBIN 0onpoc;
B3aUMHOE Pemenne y4eOHBIX H
1lepennmiy s https://resh.edu.ru/
PHOCTB . pacnosnokeHue npsmpix | MPAKTHKO-
subject/lesson/4724/ OPHEHTHDOBAHHEIX
NPAMBIX 1 25 B IPOCTPAHCTBE, p p
conspect/? B 3anau:
IIJIOCKOCTEN B . IIJIOCKOCTEN B )
ysclid=1190ecw8cx904 CaMOCTOSTENbLHAS
IPOCTPAHCTBE 207883 HPOCTPAHCTBE, NMPSIMBIX .
U IUIOCKOCTel B paborta,
MPOCTPAHCTBE. [IpakTnueckas pabora
https://multiurok.ru/ OTIepPHPOBATH KontponsHas padora;
files/uglv-i MOHATUSIMU, Temarnueckuit
gly-i-
L CBSI3aHHBIMU C YIVIAMU | JUKTAHT,
Yrusi 16 rasstolaniia-v- Y JIKTAHT,
B IIPOCTPAHCTBE: MCK TecTUPOBaAHU
PacCTOAHMA prostranstve.html? pocIp Y | Tecrnposanue
. ) PSMBIMH B
ysclid=119r7cdimx60]1 ngOCTpaHCTBe ey
246950 y ’
OPSMOM U TIOCKOCTBIO.
OIepUPOBAThH KonrtponbHas pabora;
HOHATHUAMH, CamocrosTenbHas
httDS://reSh.edu.rU/ CBS3aHHBIMHU C pa60Ta
MHororpanau ; subject/lesson/6018/ | MHOrorpaHHUKaMH;
- conspect/? pacno3HaBaTh
ysclid=1190h8zi51616 | ocHOBHBIE BUJIBI
91741 MHOT'OTPaHHUKOB
(mpusma,  mupamuna,

IPSIMOYTOJIbHBIH



https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://resh.edu.ru/subject/lesson/6065/conspect/?ysclid=ll9r660g6h847640774
https://resh.edu.ru/subject/lesson/6065/conspect/?ysclid=ll9r660g6h847640774

napajuienenumnesa, Kyo);
KJIaccu(UIUpOBaTh
MHOTOT'paHHUKH,
BbIOMpas ~ OCHOBaHUSA
JUTs KIaccuuKaIum,
CBOOOJHO OIEPUPOBATH
TOHSTHSIMH,

CBSI3aHHBIMHU c
CEUYeHHEM
MHOTOTPaHHHUKOB
IJIOCKOCTBIO;

CTPOUTH CEUYCHUS
MHOTOT'PaHHUKOB
Pa3TUYHBIMU
METO/IaMH;

BBIYUCIIATh  ILJIOIIATH
MOBEPXHOCTEH
MHOTOTPaHHHUKOB

(mpuszma, mnHpamuaa),
TEOMETPUUECKUX TEII C
npuMeHeHueM (Gpopmyir.

OTIepUpPOBATH [IpakTuueckas pabora;
https:/resh.edu.ru/ TOHSTUSIMH, MareMaTtrueckuit
. COOTBETCTBYIOIIUMU
BeKTopsI B subject/lesson/4758/ yrom AMKTaHT
12 conspect/? BerTopam
TpOCTpaHCTBe N KOOpINHATAM B
ysclid=119r7waozz349 P
IIPOCTPAHCTBE;
196648 .
BBINIOJIHATh  JICHCTBUS
HaJT BEKTOPaMH.
[ToBTOpEHME, 5 https://multiurok.ru/ pemats  3agauu  Ha | KonTponbnas pabora

00o0011IeHNE U

files/povtorenie-

J0Ka3aTcJIbCTBO



https://multiurok.ru/files/povtorenie-geometriia-10-klass.html?ysclid=ll9rddeqin478457072
https://multiurok.ru/files/povtorenie-geometriia-10-klass.html?ysclid=ll9rddeqin478457072
https://resh.edu.ru/subject/lesson/4758/conspect/?ysclid=ll9r7waozz349196648
https://resh.edu.ru/subject/lesson/4758/conspect/?ysclid=ll9r7waozz349196648
https://resh.edu.ru/subject/lesson/4758/conspect/?ysclid=ll9r7waozz349196648

cUCTEMATH3AlIl
WS 3HAHUU

geometriia-10-
klass.html?
ysclid=119rddeqin4784

57072

MaTeMaTHYECKUX
OTHOLUEHUH u
HAXOX/JICHUE
F€OMETPUYECKHUX
BEJINYUH;

MIPUMECHSTH
IpocTenIne
MIPOTrpaMMHBIC
CpencTBa u
AJIEKTPOHHO-
KOMMYHHKAITIOHHBIE
CHUCTEMBI TpU PELICHUU
CTEPEOMETPUUECKUX
3azay;

W3BJICKATh,
peoOpa3oBHIBATH U
HUHTEPIIPETUPOBATD
uHGOpPMAIHUIO O
MIPOCTPAHCTBEHHBIX
T€OMETPUUECKHUX
urypax,
MPEJICTABICHHYIO Ha
YepTekax U pUCYHKaX.

OBILEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

102



https://multiurok.ru/files/povtorenie-geometriia-10-klass.html?ysclid=ll9rddeqin478457072
https://multiurok.ru/files/povtorenie-geometriia-10-klass.html?ysclid=ll9rddeqin478457072

11 KITACC

KomnyectBo yacoB

CIIMCOK UTOTOBBIX

Croco0 oLeHKH

Konr | Ipax TJIAaHUPYEMBIX HUTOTOBBIX
Ne HaumeHnoBanue pa3aciioB U poIb | THYEC 3J‘I€KTpOHHLIe (L[I/I(I)pOBLIe) pPE3yJIbTaTOB C IJIAHUPYCMBIX
n/m TEM IIPpOTrpaMMbl Bcer HBIE KHe 06pa30BaTeJIBHBIe PECypPChL YKa3aHHEM dTaIloB pe3yIbTaToOB
0 pabo | pabor ux (OPMHUPOBAHHUS
THI bl

http:// YcTHbIi ompoc;

matematika.electrichelp.ru/ CamocrosrenbHast

analiticheskaya-geometriya/? pabora;

AHanuTHUYEeCKask FEOMETPHUs 15 1 ysclid=119rjmvprp80885632 KontposbHas pabora
1
http://math.isu.ru/ru/chairs/
tpdm/docs/analit_geom.pdf

Pemenne y4eOHBIX U
MPAKTHKO-
MoBToperue, ofobienHe i https://kpfu.ru/portal/docs/ OPUEHTHUPOBAHHBIX
’ . 15 1 F840836795/05_120_ASkl 3a/1a4,

CHUCTEMaTH3alUs 3HAaHUI 510.0df KoHTpombHas paGoTa;
CamocTosTepHast
pabora

https://nsportal.ru/npo-spo/ MaremaTuueckuit
estestvennye-nauki/library/ JIMKTAaHT;

OOBEM MHOTOTpaHHHKA 17 1 2020/10/17/tema-obyomy- TectupoBanue;
mnogogrannikov- Konrponbnas padora
metodicheskoe-posobie-po
https://resh.edu.ru/subject/ Marematnyeckuii

Tena BpaieHus 24 1 )
lesson/203 1/main/? JMKTAaHT;



https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9rmk6stj110872157
https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9rmk6stj110872157
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://kpfu.ru/portal/docs/F840836795/05_120_A5kl_510.pdf
https://kpfu.ru/portal/docs/F840836795/05_120_A5kl_510.pdf
https://kpfu.ru/portal/docs/F840836795/05_120_A5kl_510.pdf
http://math.isu.ru/ru/chairs/tpdm/docs/analit_geom.pdf
http://math.isu.ru/ru/chairs/tpdm/docs/analit_geom.pdf
http://matematika.electrichelp.ru/analiticheskaya-geometriya/?ysclid=ll9rjmvprp808856321
http://matematika.electrichelp.ru/analiticheskaya-geometriya/?ysclid=ll9rjmvprp808856321
http://matematika.electrichelp.ru/analiticheskaya-geometriya/?ysclid=ll9rjmvprp808856321

ysclid=119rmk6stj110872157

TectupoBanue;
Kontponbhas pabora;
Tematuueckas pabota

[Tmoniaam moBEpXHOCTH U

https://ege-study.ru/ru/ege/
materialy/matematika/

Matematuueckuii
JOVKTAaHT;

OBBEMBI KpYIBIX Tl 9 konus/? KontponbHas pabora;
ysclid=11I9rnwu8kr74518845 [IpakTnueckas pabora
0
https://resh.edu.ru/subject/ Kontponbnas pabora;

JBxenus 5 lesson/6297/conspect/? [TpakTuueckas padota
ysclid=119rpfox79521452500
https://100urokov.ru/ MaTeMa?quCKHH
predmety/dvizheniya? E:EIT::; J1eGHEX 1

[ToBTOpEeHHE, 0000IICHUE U soclic Boror S T PaKTUKO-

’ N 17 https://youclever.org/book/

CHUCTeMAaTHU3alHs 3HAHUH : . OPUCHTHPOBAHHBIX
tela-i-poverhnosti- )
ka2 i?(ij:;’)onwaﬂ pabora;
ysclid=119rr164e718208283 1 ’

[IpakTnueckas pabora
OBILIEE KOJIMYECTBO YACOB 102
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https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/?ysclid=ll9rr164e7182082831
https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/?ysclid=ll9rr164e7182082831
https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/?ysclid=ll9rr164e7182082831
https://100urokov.ru/predmety/dvizheniya?ysclid=ll9rq6i4ha530745118
https://100urokov.ru/predmety/dvizheniya?ysclid=ll9rq6i4ha530745118
https://100urokov.ru/predmety/dvizheniya?ysclid=ll9rq6i4ha530745118
https://resh.edu.ru/subject/lesson/6297/conspect/?ysclid=ll9rpfox79521452500
https://resh.edu.ru/subject/lesson/6297/conspect/?ysclid=ll9rpfox79521452500
https://resh.edu.ru/subject/lesson/6297/conspect/?ysclid=ll9rpfox79521452500
https://ege-study.ru/ru/ege/materialy/matematika/konus/?ysclid=ll9rnwu8kr745188450
https://ege-study.ru/ru/ege/materialy/matematika/konus/?ysclid=ll9rnwu8kr745188450
https://ege-study.ru/ru/ege/materialy/matematika/konus/?ysclid=ll9rnwu8kr745188450
https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9rmk6stj110872157

IIpunoxenue. 1.

I'pagyk KOHTPOJIBLHBIX MEPONIPUATHI 10 Yy4eOHOMY npeaMety «I'eomeTpus. Yriry0/1eHHbI YPOBEHb)

1 yeTBEepTH 2 4eTBepTh 3 yeTBEPTh 4 4eTBepTh roj
MIEPHUOJT
MIPOBEACHHUS
OIICHOYHOH
MPOLETYPbI CeHTsI0ph OKTSIOpB HOsI0pB JeKabpb ssHBaph | (heBpaib MapT amnpeb Mai
Hemen UTO
HEAeTu HEeJeIn HEeJeIn HEeJeTn u HEJeIHN HEeAeIn HEAeTN HEeJeIn o
yueOHBIH < :
1] 1 1|1 Pl 2]2)2]2]2|2]2 El2]2(3]33]3]3]|3] |
IpEeAMET | knace | 1) 213 | 4 6178 1 41s 7l 8lololt]|2]3]4|5]6 glslololt]|2]3]al|s5]:
I'eometp
us 10 1 0 1 1|1 1 24| 6
['eometp
us 11 1 112 1 112 1 2 3| 8
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