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HOACHUTEJIBHAS 3AIINCKA

Pabouas mnporpamma no marematuke (kypc "l'eomerpus") Ha ypOBEHb

cpeaHero oo6mero oOpaszoBaHusi s oOydaromuxcs 10-11 kmaccoB MBOY
"I'umnaszus Ne4" r. BpsiHcka pazpaboTaHa B COOTBETCTBHH C:

®enepansubiM 3akoHOM Poccuiickoit @enepanun "O6 obOpazoBanun B Poccuiickoit
Oenepauyn" ot 29.12. 2012 Ne 273-D3 (¢ u3BMEHEHUSMU U JIOTIOJTHEHUSMH).
[Ipukazom MunoOpnayku Poccun ot 17.05.2012 Ne413 "OO6 yrBepkaeHUU
(dheneparbHOTO TOCYIAPCTBEHHOTO CTaHIapTa CpeaHero oomero oopasopanus’".
[Ipuka3z MunucrepcrBa npocsemienus Poccutickoit @enepauuu ot 12.08.2022 r. Ne 732
"O BHeceHMM UW3MEHEHUH B (eaepaiabHbIi TOCYJapCTBEHHBIM 00pa30BaTENIbHbIN
CTaHJapT cpenHero oOuiero oOpazoBaHus, YTBEP)KICHHBIM NpHKazoM MuHuUCTEpcTBa
obOpazoBanus u Hayku Poccuiickoit @enepariuu ot 17.05. 2012 1. No 413",
[Ipukazom Munnpocsemenuss Poccunm ot  18.05.2023 Ne371 "OO yrBepkaeHUU
(dhenepanbHON 00pa30BaTEIHLHOM MPOTrPaMMBI CpeTHEr0 0011Iero oOpazoBaHus .
[Ipukazom Munnpocsemenus Poccum ot 22.03.2021 Ne 115 "OG6 yrBepkieHuu
[lopsinka opraHu3alMi U OCYLIECTBJICHHS 00pa30BaTEIbHOM JEATEIbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MporpaMmaM - 00pa3oBaTeNIbHBIM IPOrpaMMaM
Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpeHero oomero oopasoBanus'.
I[Tucemom Munnpocsemienus Poccum ot 13.01.2023 Ne 03-49 "O HampaBiaeHUuU
METOJIMYECKUX PEKOMEHIaNui" (METOIUYeCKne PEKOMEHJAIMM TI0 CHUCTEME OIICHKHU
JNOCTHKEHHUS] OOy4YaroUIMMUCS IUJIaHUPYEMBIX DPE3YyJIbTaTOB OCBOEHHUS IPOrpaMM
HAYaJIbHOTO 00IIEro, OCHOBHOTO OOIIIEro u CpeiHero o0Iero 00pa3oBaHus).
[TocranoBnenuem ['maBHOro rocyaapCTBEHHOTO caHUTapHOro Bpaya P® ot 28.09.2020
Ne28 "O6 yrBepkaenun canutapHeix TmpaBun  CII  2.4.3648-20 «CanutapHo-
SMUAEMUOJIOTHYECKre TpeOOBaHUS K OPraHu3alysaM BOCIIUTAHUS M OOy4YeHHs], OTJbIXa U
03JI0pOBJIeHUs eTeil 1 MoJoaexku»" (neiictByroT ¢ 01.01.2021 mo 01.01.2027).
CanlluH 1.2.3685-21 "l'urueHuueckue HOPMATHUBBI M TPeOOBAaHUS K OOCCTICUCHHIO
O0e3omacHOCTH M (M) OE3BPEIHOCTH MJIA 4elnoBeka (aKTOPOB Cpelabl oOMTaHuUs",
YTBEP)KJICHHBIMH ITOCTAHOBJICHUEM TJIABHOTO CaHUTAapHOTO Bpava oT 28.01.2021 Ne 2.
[Ipukazom Munnpocsemieauss Poccun ot 21.09.2022 Ne 858 "OO yTBepkaACHHH
(denepanbHOrO0 TeEpeyHs YYEOHHKOB, PEKOMEHAYEMbIX K HCIOJB30BaHUIO IIpU
pealin3aliy UMEIOLIUX TOCYIapCTBEHHYIO aKKpeIUTaIlio 00pa30BaTeIbHbIX MPOrpaMM
HayaJbHOrO OOIIero, OCHOBHOTO 0O0miero, cpeaHero oodmero ooOpa3oBanus" (¢
W3MEHEHUSIMU U JOTIOJIHEHUSIMU ).
Y4eOHBIM TUIAHOM CpellHero ooiiero oopazoBaHusi, YIBEpkKAeHHOTO npukazoM MBOY
"T'umuazust Ne4" 1. bpsucka oT 29.08.2023 Ne210 "OO yTBepX AEHUH OCHOBHBIX
00pa3zoBaTeNbHBIX MPOrPaMM .
Konuenmmeit pasButusi MaremaTudeckoro ooOpa3zoBanusi B PO, yTrBepkaeHHOU
pacniopskenueMm IIpasurtensctBa PO ot 24.12.2013 Ne2506-p.
ITonosxenus o paboueit mporpaMme.

[TIporpamma 10 xmacca Obuta BeimonaHeHa B 2022-2023 yvyeOHOM TOIy

MTOJIHOCTBIO, BCE IJIAHUPYEMBIE PE3YJIbTaThl JOCTUTHYTHI.

'eometpust siBisieTcss ogHUM H3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO

obmero oopa3oBaHms, TaK Kak 00eCIIeYMBACT BO3MOKHOCTh U3YUYEHHUS JUCIUTLIAH
€CTECTBEHHO-HAYYHOW HAMpaBJIICHHOCTH W NPEAMETOB T'YMaHHTAPHOrO IIMKIIA.
[TockoJibKy  JIOTMYECKOE  MBIIICHHE, dbopMupyemoe  TpU  H3YUYCHHUHU
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0oOy4YaromMUMHCS TOHATHUIHBIX OCHOB T'€OMETPUHU, IIPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOCHUM LIETIOYKU JIOTUYECKUX YTBEPKACHUU IIPU PELICHUU N€OMETPUUECKUX
3a7a4, YMEHHE BBIABUIAaTb U ONPOBEPrarb TUIIOTE3bl HENOCPEIACTBEHHO
HCIIOJIB3YIOTCS NPU PELICHUU 3a7ay €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH
(du3znueckux 3aaay.

Lens ocBoeHuUs nmporpaMMbl yueOHOro kypca «I'eomeTpus» Ha yriayO0nEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYaromuxcs MpH
M3YYEHUH T€OMETPHUH, KaK COCTaBIAIONIECH MpeaMeTHOl obnactu «MaTemaTuka u
uHpopMaTuka»  uyepe3  0OeCredYeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIOJIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HaHUUW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCHOHATIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpropuTeTHRIMH 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJEéHHOM YpOBHE,
PaCHIMPSAIONIMMY U YCUJIMBAIOIIMMU Kypc 6a30BOT0 YPOBHS, SIBISIOTCS:

paclIMpeHue MPeACTaBICHUS O T€OMETPUU KaK YaCTHU MUPOBOU KYJIBTYPBI U
(dbopMUpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIUM MUPOM;

dbopMHUpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTYpax Kak o
BAKHEHIINX MATEMaTUYECKUX MOJENAX, IO3BOJIIIOIIMX ONMUCHIBATE U HU3ydaTh
pa3HbI€ SBICHUS OKPY’KAIOLIETO0 MUPA, 3HAHUE ITOHATUWHOIO aIapara 1o pas3aeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opMupoBaHue  yMEHHs  BIaJETh OCHOBHBIMH  ITOHATHUAMU 0
IPOCTPAHCTBEHHBIX (UI'ypaX M HMX OCHOBHBIMU CBOICTBAMHM, 3HAHHE TEOPEM,
GopMynT M yMEHHE MX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMBI M HaXOAWUTH
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(opMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAILHOM
MUpE MHOTOIPDAHHUKM M Teja BpPAILECHUSA, KOHCTPYUPOBATH TIE€OMETPUYECKUE
MOJICIIH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IMOCTPOCHMUS
MaTeMaTHUYeCKUX TeOopuid, (opMHpOBaHHE MOHUMAHUS POJIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHUE YMEHHUS BIAJETh METOAAMH JO0KA3aTeNbCTB M AJITOPUTMOB
pellIeHusA, YMEHUS HMX NPUMEHATh, IIPOBOAUTH JOKA3aTEJIbHBIC PACCYKICHUSA B
XOJI€ PELICHUs CTEPEOMETPUYECKUX 3a1a4 U 3a1a4 C IPAKTUYECKUM COAEPKAHUEM,
GopMupoBaHuEe TPEACTABICHHUS O HEOOXOAMMOCTH  JOKa3aTeIbCTB  IpU
00O0CHOBAaHUHM MaTEeMAaTUYECKUX YTBEPKICHUIN M POIM aKCMOMAaTHKHU B MIPOBEICHUU
NENYKTUBHBIX PACCYKICHNUM;

pa3BUTHE U COBEPIUCHCTBOBAHME HHTEUICKTYAJIBHBIX U  TBOPYECKUX
crocoOHocTel 00ydYaromMXcs, MO3HABATEIbHOW aKTUBHOCTHU, MCCIIEN0BATEIbCKUX
YMEHHU, KpUTUIHOCTH MBILIJICHUS, THTEPECa K H3yYEHHUIO T€OMETPHH;



dbopmupoBanue (HYHKIIHMOHATBLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHUU:
YMEHHUSl paclo3HaBaTh TMPOSIBJICHUS TCOMETPUUYCCKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHUS PEaTbHBIX CHUTYallUid, HMCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIUN TTOJTYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJICPXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «['eomeTpus» B
10-11 xmaccax sBusaroTcsa: «lIpgMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanaukn», «Tema  BpameHus», «BekTopel W  KOOpAWHATH B
IPOCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTHSIMUY», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJCpPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTMYECKMX YMEHHH  paclpelesieTcss HE  TOJBKO  TI0
coJiep KaTelIbHBIM JIMHUSIM, HO | T10 rojaMm oOydeHus. CojepikaHue o0pa3oBaHMsI,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil padodcii
IPOrpaMMBl, PACIPEACIEHHBIM TI0 T0JiaM OOYYCHUS, CTPYKTYPUPOBAHO TaKHUM
o0pa3oM, 4ToOBI KO BCEM OCHOBHBIM, IIPHHIIMITHAILHBIM BOIIPOCaM O0yUYarOIIHECs
oOpamiaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUUYECKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IeHNEM TPUHIIMIA IPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKHX MPECTaBICHUN 00y4arouIuXcsl, pacupsisi U yriryouss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3math  ycnmoBus i guddepeHnmanuu  OOydeHHsS,  IOCTPOSHHUS
WHIUBUIYaJbHBIX 00pa30BaTEIbHBIX IPOTPaMM, OOCCHEYUTh YIIYyOJIEHHOE
U3y4YEeHHE TeOMETPUU KaK COCTABIISIIONICH yueOHOoro npeamera «MareMaTtukay;,

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBasi MPEEMCTBEHHOCTb MEXIY
oOuM 1 mpodeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yudeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
oTBoauTCs B 11 Kitacce — 68 yaca (2 4yaca B HEJIEINIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepeOMETpUU. Touka, mpsaAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUM U CIIEACTBUSA U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUeEcs,
MapaJUIeNIbHBIE W CKpEIIMBarOIIuecs npsmble. [Ipu3Haku CKpenuBarOIuXcs
npsambIx. [lapanneabHOCTh NPSAMBIX U IJIOCKOCTEN B IMIPOCTPAHCTBE: MAPAIUICIIbHbBIC
MPSAAMBIE B TPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX MPAMBIX, ITAPALIETBHOCTD MPSIMOU
u 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWMCTBa IMapajuIeIbHOTO TpPOeKTUpoBaHus. HM300pakeHue
buryp B mapajmiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXIY MPSIMBIMU B MPOCTPAHCTBE. [[apannenbHOCTh MIIOCKOCTEN: MapaJuIeIbHbIC
IIJIOCKOCTH, CBOWCTBA IapaijIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
NPOCTPAHCTBEHHbIE (PUTypbl HAa IJIOCKOCTH: TETpadllp, MapajieJenunes,
MIOCTPOCHUE CEYCHUM.

[leprieHAUKYIISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSIMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K ILIOCKOCTH,
IPU3HAK TMEPHEHAUKYJSIPHOCTA TPSIMOW M IUIOCKOCTH, TeOpeMa O IPsAMOWU

NEPIEHIUKYISPHON IJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXAY NPSMOW M IUIOCKOCTBIO, JABYI'PAHHBIN
YTOJI, TUHEHUHBIN YroJl JBYTPAHHOTO yria. TpEXrpaHHbIM U MHOTOT'PAHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXIPAHHOIO yrya. TeopeMbl KOCMHYCOB U CHHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpPsAMOYIOJBbHBIM — MHapajulesieNUIe]] HW  €ro  CBOMCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yronapHas mnHupamMuna,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuiabl. [IpaBuibHBIE MHOTOTPAHHUKMW: NpPaBWIbHAsA NpU3Ma U
MpaBWIbHAS MHPAMUJA, NpPaBWIbHAs TPEYroJibHAs MNHPAMUJIA W MPaBUIbHBIN



TeTpa’ap, KyO. IlpeacrtaBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPaMUIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NIPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  IPABWIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TOBEPXHOCTb, oOOpasyloniue moBepxHocTeld. Tenma BpaleHuUs:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa u koHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE cBoWicTBAa 00BEMOB Ten. Teopema 00 o00BEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUPaMHUIbl U KoHyca. O0BEM Iapa u M1apoBOTO
CerMeHTa.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, ONHCAaHHAs OKOJo mnwiauHApa. llepecedenme cdepsl W 1mmapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[logobue B mnpocTtpancTBe. OTHOIIEHHWE OO0BEMOB, IUIOMIAZEH MOBEPXHOCTEN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO M MEPIEeHIMKYISIPHO OCH), CEUYCHHS KOHyca (MapalieibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu HajJ BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus nomodus. [Ipsmas u chepa Ditnepa.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJYBJIEHHBIA YPOBEHb) HA VYPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHckoe BoCIIMTaHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUH 00YUYAOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHHCKOro  oOIecTBa,  MpEACTaBICHHE O
MaTEeMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM,
MpOLEyp TPaXIAAHCKOTO oOmIecTBa (BBIOOPHI, OMPOCH M JIPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUH C UX
GYHKIUSAMH U Ha3HAYCHHUEM;

2) naTpuMOTHYEeCKOe BOCIIUTAHUE:

c(hopMHUPOBAHHOCTh POCCHUNCKON TPaKIAHCKOM MIACHTUYHOCTH, YBAXKCHHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHE K



JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM LIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTH)KEHUM B JPYrMX HayKax, TEXHOJOTHSX, cdepax
AKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, 3TUYECKOrO IMOBEJCHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTW)KCHUHM HAYKH U JIESITEIbHOCTHIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAsd AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1ay, PEIICHUHN, PaCcCyKICHHUM, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnUTaHHE:

chOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MaTEeMaTUYeCKHWE 3HAHUS B
MHTEpECcax 3I0POBOro 1 0e30macHOro oopasa KU3HH, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0POBbIO (3I0POBOE THUTaHUE, COAIAHCUPOBAHHBIM PEXKHUM 3aHATUNA H
OTIIbIXa, PeryisipHas (pu3nYecKas aKTUBHOCTh), (PM3UYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN JEATEIHLHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYIy, OCO3HaHWE LIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESITENIBHOCTH, CBSI3AHHBIM €
MaTEMaTUKON U €€ NUPHIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccur W pPeaTnM30BBIBATH COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHUYeCKOMYy  OOpa30BaHHIO U
caM000pa30BaHUI0 HAa MPOTHKEHWHW BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAIIPaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYyJIbTYpbl, TOHUMAaHUE BIUSHUS
COLMAIIBHO-3KOHOMHMYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOM
Cpellbl, 0CO3HaHME TJI00AIBHOTO XapaKkTepa dKOJIOTHIECKUX TTPOOIeM, OpUEHTAIUS
HAa TIPUMCHEHHE MATeMAaTUYECKUX 3HAHWWA JUIsl penieHus 3agad B 00JacTu
OKPYXaIWIEH Cpeapl, IUIAHUPOBAHHUE IIOCTYIIKOB M OLEHKA HX BO3MOXKHBIX
MOCJICACTBUH JIJTISI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUeE
MaTeMaTUYeCKON HayKd Kak cQepbl YeIOBEUECKOW MeATeTbHOCTH, JTaroB &
pa3sBUTUS M 3HAYMMOCTH [JIi PAa3BUTUA UMBWIM3ALWU, OBJIAJACHUE S3bIKOM
MAaTEMAaTHKA M MaTEMATUYECKOM KyJIbTYpPOM Kak CPEACTBOM IIO3HAHUS MUDA,



IFOTOBHOCTb OCYIICCTBJIATHL IPOCKTHYIO MW HCCICHOBATCIBbCKYIO ACATCIbHOCTD
HHIWBUAYAJIbHO U B IT'PYIIIIC.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble JJornyecKkue NecTBUA:

BBISBJIATE M XapaKTePU30BaTh CYIISCTBEHHBIC IMPU3HAKH MAaTEMaTHYECKHX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy TMOHATUAMH, (OPMYIHUPOBATH
OTIpEJICIICHHS TIOHSATHH, YCTaHABIIMBATh CYIIECTBEHHBIN NMpPHU3HAK KJIacCU(DUKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAJIN3A,

BOCIIpUHMMATh,  (OPMYJIUPOBATH W  MPeoOpa3OBBIBATH  CYKICHUS:
YTBEPANTEIBHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPCUHS
B (pakTax, JaHHBIX, HAOJIOJCHUAX W YTBEPXKICHHSX, MpEAJiaraTh KPUTCPUU JUIS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUUH;

JeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHAYKTHBHBIX YMO3aKJIIOUCHUN, YMO3aKIIOUECHUH 110 aHAJIOTHH;

IPOBOAUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM
(MpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATH apTyMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOBI;

BBIOMpATh CIOCOO pelieHus ydeOHOM 3amayu  (CpaBHHMBATh HECKOJIBKO
BapMaHTOB  pelIeHusi, BbIOMpaTh HaumboJee TMOAXOIAIUMHA C  y4&ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dbopmynupoBaTh  BOMPOCH,  (UKCUPYIOUIME  IMPOTHUBOpEYHE,  MpoOIemMy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOAUTH CAMOCTOSTEIILHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OOBEKTa, SIBJICHUS, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIICHHS W BBIBOJBI MO pPe3yJbTaTaM
MPOBENEHHOTO  HAONIONIEHWs, WCCIENOBAaHUS, OIECHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TakKe BBIABUTATH
MIPEATOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH JACPUIUTH WH(DOpPMAIUKU, TaHHBIX, HEOOXOMAUMBIX NIJIT OTBETa HA
BOTIPOC U JJISI pEIICHUS 3a/1a4H;



BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HH(POPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPUpPOBaTh HMH(POpPMALIMIO, MPEICTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIBHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSAMH U
HeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEILICHUs 3ajJauu,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelIaeMoi 3aJaud, BBICKA3bIBATh HJICH, HAIICJICHHBIE Ha TIOMCK
peIeHus, COIMOCTaBIIATh CBOM CYXKJCHHUS C CYXICHUAMH APYTHX YYacCTHUKOB
nuasora, oOHapyXKHBaTh Pa3IM4Me W CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
dbopMyITHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1auu, SKCIIEPUMEHTA, UCCIEAOBaHUSA,
IIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (oOpMaT BBICTYIUICHHS C YYETOM 3ajau
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3a/1aud, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOpMAITIH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBINA MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATEIIBHOM  peduiekcMu Kak  OCO3HaHUSA
COBEpPIIIAEMBIX JEUCTBUUA M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAACTh
crocobaMu  CaMOIIPOBEPKH, CAMOKOHTPOJS TIpolecca W pe3yibTaTa pEIICHUs
MaTeMaTHYECKOM 3a7a4Hu;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEUICHUH 3a7ayH,
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3yJIbTaTa 1IN U YCIOBUAM, OOBSICHATH IPUUNHBI
JTOCTVIKECHUST WM HETOCTHXKEHUS PE3YyJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJbHOCTD:



MOHUMATh M MCMOJb30BaTh MPEUMYILECTBA KOMAHAHOW U MHAMBUAYATbHOMU
paboThl MpU pElIeHUH Y4YeOHbIX 3aJady, MPUHUMATh UElb COBMECTHOMU
JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIbI PabOT, JOroBapuBaThCs, OOCYX AaTh TPOLIECC U pe3yabTaT paboTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (PopMmax paboTsl (0OCYXJEeHMs, OOMEH MHEHUH,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOMU JACHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy 10 knacca oOyJaromuiics: HAyIHIIHNCh:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHATHSIMU CTEPEOMETPUU TMPHU
pelieHnHy 3a1a4 ¥ MPOBEICHUN MAaTEMAaTUUECKUX PACCYKICHUM;

e TMPUMECHSTH aKCUOMBI CTEPEOMETPUM M CIICJICTBHUS U3 HHUX IMPHU PEIICHUU
r€OMETPUYECKHUX 3a]1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIOJOKEHHE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B MTPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBaTh TOHATHSMHU, CBS3aHHBIMM C yIJIaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TMPOCTPAHCTBE, MEXAY MPSMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAaHHUKOB (MpHU3Ma,
NUpaMuIa, MPSMOYTOJIbHBIN Napasiesienunes, Kyo);

e KiIaccuPUIMPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA  JUIS
KJIacCU(UKAITIY;

e CBOOOJIHO OMNEPUPOBATH TOHATHSIMH, CBSI3aHHBIMU C  CEUCHUEM
MHOT'OTPaHHUKOB TJIOCKOCThIO;

e BBITIOJIHATH napajieabHOe, LEHTPaJIbHOE u OpPTOTOHAJIBHOE
POEKTUpPOBaHUE (UTYP HA TJIOCKOCTH, BHITIOIHATH M300pakeHus (uryp
HAa MJIOCKOCTH;

e CTPOUTH CEUEHHS]I MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIAMHU, BBITIOIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKCIATH IUJIOIIAJM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (IpU3Ma,
MMpaMuJia), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYIT;



CBOOOJIHO OTEPUPOBATH MOHITUSMU: CHMMETPHUSI B MPOCTPAHCTBE, IIEHTD,
OCh W IUIOCKOCTh CHUMMETPHUHU, LEHTP, OChb U IUIOCKOCTh CHUMMETPUHU
durypsi;

CBOOOJIHO OINEpUPOBATH MOHSATUSAMHU, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJAMHATAM B MPOCTPAHCTBE;

BBITIOJIHATH AEHUCTBUA HaJl BEKTOPaMUu;

pelarh 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHHU U
HaXO0XJIECHUE TE€OMETPUYECKUX BEIWYMH, NMPUMEHSSI HU3BECTHBIE METOJbI
NpU PEHICHUH MAaTEMAaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

NPUMEHATh MNPOCTEHIINE NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOpa3OBBIBATh M HWHTEPIPETUPOBATH HUHOOpPMALMIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, NpencTaBICHHYIO Ha
YepTexax U pUCYyHKaXx;

NPUMEHSATh TOJIYYEHHBbIE 3HAHUSI Ha TMPAKTUKE: CPABHUBATH W
AHAJIU3UPOBATH PEaAJIbHBbIC CUTYAIIMU, NPUMEHSITh W3YUYEHHBIC MOHSTUS B
mpoilecce TMOMCKA  PEIICHUsT MaTeMaTH4YecKH  ChOpPMYJIHPOBAHHOMN
npo0JieMbl, MOJEIUPOBATh pEalbHbIe CUTyallMM Ha $I3bIKE T€OMETPHH,
UCCIIEN0BaTh MOCTPOCHHBIE MOJIENN C UCIIOJIb30BAHHEM TI'€OMETPHUUECKUX
NOHSATHM W TEOpeM, ammapara ajireOpbl, pemiath MPakTHYEeCKUE 3a7adu,
CBS3aHHBIE C HAXO0XK/ICHUEM T€OMETPUYECKUX BEJIMYUNH;

UMETh TIPECTaBICHUs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IIHJIMHIPUYECKOMH,
KOHUYECKOWM U c]epudecKkoil MOBEPXHOCTIMHU, OOBICHATH CIOCOOBI
TIOJTYYCHHS;

OTIepUPOBATH MOHSATUSAMH, CBSI3aHHBIMHU C TEJIAMH BPAIICHUS: IIIIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa U 1map) u
OOBSCHATH CIIOCOOBI TIOYYEHHUS TEJ BPAIICHHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIIONIOKEHNE C(HEephI U TNTIOCKOCTH;
BBIUUCTISITh BEIMYWHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIlCHUS,
00BEMBI ¥ TUIONIAA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BpAICHUSA,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTEPUPOBATH MOHATHUSMH, CBI3AHHBIMA C KOMOWHAIMSIMH TeJ
BpallleHWsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U



OMHUCaHHBIN 0KOJI0 cdepsl, chepa, BOUCAHHASS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXKAY IUIOMIAAsIMHU MTOBEPXHOCTEN U 00BEMaMuU
IMOJOOHBIX TEI;

n3o0paxaTh wu3y4daeMble (UTYpHI, BBINOJHATh (BBIHOCHBIE) IUIOCKHUE
YepTeXU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

U3BJICKAaTh, WHTEPIPETUPOBATH M TMpPeoOpa3oBbIBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (uUrypax, MNpeIcTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CUCTEME KOOPUHAT;
pemiaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYMCJIEHHWE PACCTOSIHUM OT TOYKH JIO0 TUIOCKOCTH, B
11eJI0M, Ha TPUMEHECHHE BEKTOPHO-KOOPAMHATHOTO METOIa TIPH PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHATHUSAMH, CBS3aHHBIMU C JBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITMIOJHATh M300paKeHUs] MHOTOTPAHHMKOB U Tl BpallleHUs Mpu
napajieIbHOM — [EepPEeHOCe, LEHTPAJIBHOM CUMMETpPUHU, 3€pKajIbHOMN
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSAMOU, IpeoOpa3oBaHus MOA00MS;
CTPOUTh CEYEHUSI MHOTOIPAaHHUKOB U TEJI BPALEHUS: CEYEHUs LUIMHApPA
(mapanienbHO U NMEePIEHANKYISIPHO OCH), CeUeHUs KOHYyca (TapasuiebHbIe
OCHOBAHUIO U IIPOXOSIIINE YEPE3 BEPLIMHY), CEUEHUS 1Iapa;
UCIIOJIb30BaTh METOJIbl TOCTPOEHUS CEUEHHI: METOJ CJIEAOB, METOJ
BHYTPEHHET0 NPOEKTUPOBAHUs, METO]I IEPEHOCA CEKYILIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TE€OMETpUYeCKrue (PaKThl I PEHICHUS CTEPEOMETPUUECKUX
3a/a4, MPEAIOJIaraloliuX HECKOJIbKO IIAroB pEIICHUS, €CJIH YCJIOBHS
IIPUMEHCHHMS 3aJI1aHbI B SIBHOK W HESIBHOU dopme;

pemaTh 3ajJayd Ha J0Ka3aTeJbCTBO MAaTEMaTHUYECKUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUUYECKUX BEIUYHH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1ay;

OPUMEHATh  TOJIyYEHHbIE  3HAHUSI HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATH U OLIEHUBATh PEAIbHbIE CUTYalluU, IPUMEHSITh U3yUEHHBIE
NOHATUSA, TEOPEMbI, CBOHCTBA B  MpOIECCE€ IMOUCKA  PEIICHUS
MareMaTu4ecku  cOpMyJIMpOBAaHHOM  MpOOJIeMbl,  MOJEIUPOBATH
peanbHble CUTyallUM Ha SI3bIKE T'€OMETPHUH, UCCIEI0BATH MOCTPOEHHBIE



MOJEIA C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IIOHATUM U TEOpEM,
annapara anreOpbl, pemaTbh NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HaXO0XXJIECHUEM I€OMETPUUECKUX BEIUYUH;

UMETh MPEACTABICHHUS] 00 OCHOBHBIX A3Tallax pPa3BUTHUS T€OMETPUHM Kak
COCTaBHOM YacTH (GyHAAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bubnuoreka POII
1 AHanuTn4eckas reoMeTpus, IBUKCHUS 17 1 1 https://resh.edu.ru/
bubmmorexa POII
3 Humszp, komyc, map 17 1 1 https://resh.edu.ru/
.. bubmmorexa POII
4 ObbEMEI 20 1 1 https://resh.edu.ru/
5 Hekotopsle cBeneHus U3 MIaHUMETPUN. * 5 1 buommorexa PO
p & PHH. https://resh.edu.ru/
[ToBTOpeHue, 0600IICHNE 1 bubmumoreka POIII
7 N 9 1
cUCcTeMAaTU3aIys 3HaHUuH https://resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102 5 3



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

TEMATHYECKOE IINTAHUPOBAHME. 11 knacc

Ne Ha3Banus pa3jaesios (Tem) Koa-Bo K/p | lp/p | IlpumepHbie JIEKTPOH.
U TEMBI ypOKOB qacoB CPOKH PECYPChI
HU3YYCHUA
IToBTOpEHHE. 3 CeHTs0pB
1 IToBTOpEHNE OCHOBHBIX MOHITUHN Kypca reomeTpun 10KII. 1
2 [lonsiTue BekTopa B mnpocTpaHcTBe. ClloXkKeHUEe U 1
BBIYMTAHUE BEKTOPOB. YMHOXXEHUE BEKTOpa Ha YHUCIIO.
KommianapHbie BEKTOPBI.
3 Jlnarnoctuyeckasi KOHTpOJIbHas padoTa. 1
CeHTs0pb- https://resh.e
OKTSIOPH du.ru/subject/
I'naBa V. MeToa KOOPAMHAT B MPOCTPAHCTBE. 14 lesson1,3
81. Koopounamut mouxku u Koopounamol 6eKmopa. S
4 | Jleknua. KoopauHaThl TOUKH U KOOPAMHATHI BEKTOPA. 1 CCHTSIOPb
5 [IpssMoyTONIbHASI CUCTEMA KOOPAUHAT B MPOCTPAHCTBE. CCHTSIOPb
Koopaunate! BekTOpAa. 1
6 Jlekiua. CBa3b MEXAy KOOpJAMHATAMHU BEKTOPOB U 1 CEHTAOPD
KOOPJIMHATAMH TOYCK.
7 CBs3b MEXy KOOpJMHATAMH BEKTOPOB U KOOPJAMHATAMH 1 CCHTSIOPb
TOYEK
8 IIpocTeitime 3agauu B KOOpIMHATAX. 1 CEHTAOPD
82. Cxanapnoe npousgedeHue 6eKmopos 3
9 Jlexuusi. CkansipHOe NpOU3BEJIEHHE BEKTOPOB. 1 OKTSI0pB
10 | Yron wmexnay Bektopamu. CkajsipHOE MPOU3BEICHUE 1 OKTAOPB
BEKTOPOB
11 Brruuciienue yrioB Mexay NpsIMBIMU W IUIOCKOCTSIMM. 1 OKTSIOpb

YpaBHEHHE MIIOCKOCTH.




12 Pemenue 3a1a4 ""MeTo1 KOOPAMHAT B MPOCTPAHCTRBE. 1 OKTSA0pB
13 | Kontpoabnas pabGora Nel «Memoo «koopounam 6 1 OKTAOPB
NpPOCMPAHCMEe »
14 | 3a4der Ne 1 o TeMe: « Bekmopwl 8 npocmpancmee)y. 1 OKTSOpD
15 | Pe3eps 1
§3. lsuoicenusn 2
16 Jlexuus. I[BI/DKeHI/ISI. 1 OKTSIOpB https://resh.e
du.ru/subject/
lesson4
17 | Buasl I1BUKEHHUS. 1 OKTAOpb
17 OKTAOpB-
I'nasa VI. Ilnannap, KoHyc, map neKkadpb
§1.Hununop 3
OKTSIOPB https://resh.e
Jlekuus. [lonsarue uumnuuapa. [nomans MOBEpXHOCTH du.ru/subject/
18 | mumHapAa. 1 lesson6
19- HOSIOPH
20 | Ilonsarue numuaapa. [1nomaas MOBEpXHOCTH ITWIMH/IPA. 2
82. Konyc 4
HOSIOPB https://resh.e
Jlekuus. [lonsatue konyca. Ilnomaabs NOBEpXHOCTH du.ru/subject/
21 | koHyca. 1 lesson?
22 | llonstue konyca. [Tnomnaap MoBepXHOCTH KOHYCA. 1 HOSI0PB
23 | YceueHHBIN KOHYC 1 HOSI0PB
24 | Pemenwme 3ama4 no teme: «Konycey 1 HOSI0PB
83. Cohepa 6
nekadpb https://resh.e
du.ru/subject/
25 | Jlekmusi. Cdepa u miap. 1 lesson8
26 | Cepa u map. YpaBHenue cepsbl. 1 Aekabpb




nexadpb https://resh.e
du.ru/subject/
27 | BzanMmHOE pacnojiokeHHe chepbl U TUIOCKOCTH. 1 lesson9
28 | KacaTenpHas IIIOCKOCTH K cepe. 1 neKadpb
29 | [nomans chepsl. 1 nexabpb
30 | Pemenwue 3amau no teme: «Cdepa, mapy» 1 JieKabpsb
JeKadpb https://resh.e
du.ru/subject/
31 | Pemenne 3aaa4 no teme " Tena Bpamenus" 1 lesson10
32 | KoutpoabHas padora Ne2 «Tena epawenus’”, 1 JieKabpsb
33 | 3auer Ne 2 o teme: «Tena epawerus’”, 1 AHBAPb
34 | Pe3eps 1
I'naa VIIl. O6bem Tea 20 sSIuBapb-mMapr
81. O6vem npsamoyzonbhozo napaiienenuneoa 3
SIHBapPh https://resh.e
Jlexuus. [lonsitue o6bema. O6bEM MPAMOYTOIHHOTO du.ru/subject/
35 | mapamienenunesa. 1 lesson11
36- | [Tonsatre o6bema. OO6bEM IPSIMOYTOJIHHOTO AHBAPb
37 | mapamienenunesa. 2
82. O6vem npsamoyzonbHOU RPU3MBL U YUIUHOPA 2 AHBAph
SIHBaph https://resh.e
Jlexums. O0BeM NPSAMOYTOIBbHON TTpH3Mbl. O0beM du.ru/subject/
38 | nunmuHIpa. 1 lesson12
39 | O6bem npsaMoyronbHOU pu3Mbl. O0beM MIIUHIPA. 1 AHBApPb
83. O0vem HAKNOHHOU NPU3MBL, RUPAMUOBL U KOHYCA. 9)
Jlexuus. Beruncienre 06bEMOB Tel ¢ IIOMOLIBIO hespaib https://resh.e
nHTeprana.O0beM HAKIOHHOM IPU3MBbI, THPAMUIbI U du.ru/subject/
40 | komyca. 1 lesson13
41 | OObeM HAKIOHHOM IPU3MEL. 1 teBpain
42 | OObeM NMpPaMUIBL. 1 teBpain




43 | O0BbeM KoHyca. 1 heBpaitb
Pemienue 3amau no teme: «O0bEM HAKJIOHHOW MPU3MBI, hepaib
44 | nupaMuabl U KOHYCa 1
84. O6vem wapa u naowaos cghepol 4
MapT https://resh.e
du.ru/subject/
45 | Jlekmus. " O6bem mapa u miomanas chepsr'”. 1 lesson14
46 | O6bem mapa u mwionaas chepsl. 1 MapT
47- | O6beM Maporo CerMeHTa, MapoBOro CJI0s U IIapOBOTO MapT
48 | cexropa. 2
MapT https://resh.e
49- du.ru/subject/
50 | Pemenne 3a1a4 no teme: «O0beMbl MHOTOTPAHHUKOBY 2 lesson14-16
51 | Pemenne 3axa4 mo reme: «O0beMbl TeJ1 Bpalie HUsD) 1 MapT
KountpoabHnasi padora Ne 3 «O6vembt MHO202PAHHUKOS U MapT
52 | men epawjenusny 1
3aver Ne 3 1o teme: « Ob6vembl MHO202PAHHUKOB U Me]l MapT
53 | spawenusy 1
54 | Pe3epn 1
I'naBa VI|I Hexortopble cBeeHNsI U3 IVIAHUMETPUM.* 5 Amnpesb
95 | Yrisl v OTpe3KH, CBA3aHHBIE C OKPY>KHOCTBIO. 1 anpesnb
56 | Pemenue TpeyroJbHUKOB 1 anpenb
57 | Teopembl Menenasi u YeBsl 1 anpenb
58 | Dmurnc, runepOoa u namnadoua. 1 anpenb
59 | Pemenwue 3a71a4 U3 IIIaHUMETPUH. 1 anpenb
IToBTOpEHHE. 9 Amnpesn-maii
60 | TpeyronpHUKH 1 anpernb
61 | YeThlpeXyroJbHUKHU 1 anpernb
62 | OKkpy>XKHOCTh 1 anpernb
63 | B3anmHOE pacmnoiokeHue MPSMBIX H TNIOCKOCTEN 1 Mai




64 | Bextopsl. MeTon KoopanHAT Maii

65 | MHororpaHHuku Mai

66 | Tena BpamieHus Maii
KontponbsHOo-011€HOUHAS TIpoLieIypa B paMKax Mau

67 | npomMeXyTOYHON aTTeCTaI1H.

68 | Pemenue 3amau Bcex BUIOB. Maii

Bcero




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

Marematuka. Kypc: I'eomerpus. 10-11 knaccel./JI.C.Atanacan, B.®d.byty30B,
C.b.Kanomuies,-M.: U3narenbctBo AO"I[Ipocsemienue”
METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA

1. KonrtponbHO-u3MeputenbHble Matepuansl. ['eomerpus. 10-11  kmacc.
®dI'OC/coct. A. H. Pypykun— M.: UznarensctBo "BAKO".

2. Mupaktuyeckue Marepuansl o reomerpun mans 10-11 kmacca (6a30BbIid U
yrayonennsiid ypoBeHb)/ 3uB b. I'.- M.: M3natensctBo AO"IIpocBemenue”.

3. Camocrositenbabie paboThl. ['eometpus 11 kiace (6a30BbIi U yriyOJIeHHbBIN
ypoBHu) K yuyeOHuky JI.C.Atanacsna. MI'Y-mkone/M.A.Nuenckas- M.:
MzpatensctBo AO"IIpocBemenue".

4. Tloypounwsie  paspabotku. ['eomerpus  10-11  xmaccel. MIY-
mkose./C.M.Caaksin, B.®.byty30B - M.: U3natensctBo AO "IIpocBemienue”.

5. IMoypounsie pazpabotku. I'eomerpus 11 kmacc./ coct. B.A.SIpoBenko— M.:
NznarensctBo "BAKO".

IIU®POBBIE OBPA3OBATEJIbHBIE PECYPCHI U PECYPChI CETU HHTEPHET
https://resh.edu.ru/

http://lwww.fipi.ru/

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



