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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro mpeamera «l'eomerpusi» (yriyOna€HHBIA YPOBEHD)
COCTaBJICHAa B COOTBETCTBHUHU CO CIEAYIOUIMMH IOKYMEHTAMU:

1. ®epepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepanum.

2.1lpuka3 Munnpocsemienuss Poccun ot 17.05.2012 Ne 413 «OO6 yrBepxkaeHuu
denepanbHOrO  TOCYIAapCTBEHHOIO  00pa3oBaTEeNIbHOTO  CTAaHIApPTa OCHOBHOTO  OONIEro
obpazoBanus» (B pea. [IpukazoB Munnpocsenienusi Poccuu ot 12.08.2022 N 732).

3. [Ipukaz Munnpocsemennss Poccum ot 18.05.2023 Ne 371 «OO06 yTBepkacHUU
benepanbHON 00pa30BATENBLHOM MIPOTPAMMEI CPEAHETO 001Iero 0Opa3oBaHUs.

4. TIpuka3z Munnpocsemenus Poccun ot 27.12.2023 Ne 1028 «O BHeceHUM W3MEHEHUH B
HEKOTOpble npuka3zbl MunoOpHayku M MuHnpocsenienus, kacawoomuecs ®I'OC ocHoBHOrO
o01ero 00pa3oBaHus U CPEIAHETO OOIIETO 00pa30BaAHUS».

5. [Ipuxa3z Munuctepcra npocsenienust Poccuiickoit @enepaunn ot 24.11.2022 Ne 1025
«O0 yTBepxkaeHUH (eaepanbHON aTanTHPOBAHHOW 00pa3oBaTEIbHON MPOrPaMMbl OCHOBHOTO
o0mrero o6pazoBaHus I 00YyJaAIOMIUXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JIOPOBBS».

6. [Ipuxaz Munnpocseuienus: Poccun ot 01.02.2024 Ne 67 «O BHeceHMHM M3MEHEHHH B
HEKOTOphIe MpHKa3sl MuHIpocBemeHus: Poccun, kacaromuecs (enepanbHbIX aganTHPOBAHHBIX
00pa30BaTeNbHBIX TPOrPAMM.

7. Ilpuka3z Munnpocsemenus Poccun ot 19.03.2024 Ne 171 «O BHeceHUH U3MEHEHUN B
HEKOTOpBIe MpHKa3bl Munucrepcta npocsemienus PO, kacaronmecs @OII nHauanbHOrO 00111€TO
00pa3zoBaHusi, OCHOBHOI'O 0011IeTO 00pa30oBaHus, CPEAHETO OOIIEro 00pa3oBaHU».

8. [Ipuxaz Munnpocsemenuss Poccun ot 01.02.2024 Ne62 «O BHeceHMM U3MEHEHUH B
HEKOTOphIe MpuKa3bl MuHnmpocsemenus Poccun, kacarommecs: henepanbHbIX 00pa3oBaTeIbHBIX
IPOrpaMM OCHOBHOTO 00111ero 00pa30BaHUs U CPEAHETO 00IIEro 00pa3oBaHUs.

9. IlocranoBnenne [MaBHOrO TOCYZapCTBEHHOTO CaHHMTApHOTO Bpada Poccuiickoii
Oeneparuu ot 28.09.2020 No 28 «OO6 yrBepxkaenun canutapubix mpasmin CII 2.4.3648-20
«CaHUTapHO-3UAEMHUOJIOTHUECKHe TpeOOBaHUS K OpraHM3alUsM BOCIHUTaHUS U OOy4yeHus,
OTIIbIXa M O0370pOoBieHUs aered U Mmonoaexu» (BMecte ¢ «CIT 2.4.3648-20. CanurtapHbie
MPaBUIIA...»).

10. ITpuka3 Munmnpocsemenus Poccun ot 21.02.2024 Nel19 «O BHeceHUM U3MEHEHUH B
npuioxkeHuss Ne 1 u Ne 2 k Ilpukazy Munnpocsemenust Poccun ot 21.09.2022 Ne 858 O6
yrBepxkacHun  @DIIY, [nomymeHHbIX K  HCIOJIB30BAHMIO IIPU  pealu3alud  MMEIOLINX
rOCYy/IapCTBEHHYIO  aKKpeIWTalui0 00pa3oBaTeNbHBIX MPOrpaMM  HadajgbHOro  OOILEro,
OCHOBHOT'O 0OIIETr0, CpeAHero oouero oO0pa30BaHUS OPraHU3ALUSAMH, OCYLIECTBISIOIIMMU
00pa3oBaTeNbHYI0 JESATENbHOCTh U YCTAaHOBJIEHHUS MPEAEIbHOTO CpOKa HCIHOJIb30BaHUS
UCKJTFOUEHHBIX YUEOHUKOB.

11. Tlpuka3 Munnpocseuienust Poccuiickoit @enepanun ot 18.07.2024 Ne499 «O6
YTBEPXKJICHUM (peiepabHOro MepeyuHs AJIEKTPOHHBIX 00pa30BaTeIbHbBIX PECYPCOB, JOMYIIEHHBIX
K HCHOJb30BAHUIO TMPU  peai3allud  HMMEIOIIHUX  TIOCYJapCTBEHHYIO  aKKpPEAUTALMIO
00pa30oBaTeNbHBIX HPOrPaMM HA4aJbHOrO OOIIEr0, OCHOBHOI'O OOIIEro, CperHero oOIIero
00pazoBaHUN.

12. ITpuka3 Munnpocemenuss Poccum ot 31.08.2023 Ne650 «OO6 yTBepkIeHHH
[Topsiika oCyIIeCTBICHUST MEPOIIPUATHI TI0 TTPOPECCHOHATIBHOW OPUEHTAIUU 00YJarOIIUXCsl 10
00pa3oBaTeNbHBIM POTrpaMMaM OCHOBHOT'O OOIIETO U CPEAHEro 00IIero 00pa3oBaHMsD.

13. ®enepanbubiii 3akoH 0T 19.12.2023 Ne 618-®3 «O BHeECEHWH H3MEHEHUU B
®denepanbHblil 3akoH «O0 obpazoBanuu B Poccuiickoit deneparymy.

14. TIpuka3z Munnpocsemenus: Poccun ot 03.08.2023 Ne 581 «O BHeceHMH U3MEHEHUS B
OyHKT 13 mopsiika oOpraHu3allil M OCYILECTBIIEHHS 00pa3oBaTeIbHOM JEATENBHOCTH 110
OCHOBHBIM 00111€00pa30BaTebHbIM MIPOTrpaMMaM - 00pa30BaTeIbHBIM IPOrpaMMaM HayaJlbHOTO



00I11er0, OCHOBHOTO OOIIEr0 M CpEeAHEro oOIero oOpa3oBaHMs, YTBEPXKIAEHHOTO INPHKa30M
MUHHCTEPCTBA MPOCBENICHUS poccuiickoi peaepanuu ot 22 mapta 2021 1. Ne 115».

15. ITonoxenne o padoueit nmporpamme MAOY rumuazuu NeS5 um. E.I.BEpcTkuHOM T.
Tomcka.

16. Yuebnsiit uian COO MAOY rumuazuu Ne55 um. E.I'.Bépctkunoii r. Tomcka.

17. Kanennapubiii yueOnbiii rpapuxk MAOY rumuaazum NeS55 um. E.I'.BépcTkunoii Ha
2024 -2025 yuyebHbli TOA.

I'eomerpust sBisieTcss OAHMM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro o0Ilero
o0pa3oBaHus, TaKk Kak 00ecreynBaeT BO3MOKHOCTh H3Y4YCHHUS AUCHUILUINH €CTECTBEHHO-HAYYHOU
HaMpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosnbky joruyeckoe MbILUICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOCHHUHU LIEMOYKU JIOTUYECKUX YTBEP)KICHUH INpHU pELICHUU
TeOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaThb M ONPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUH 3a]lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Llenp ocBOeHUs1 mporpaMMel yueOHoOro kypca «l'eomerpusi» Ha yriyOJaEéHHOM ypOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOYYaIOMIMXCS MPH HM3YYCHHH TE€OMETPHH, Kak
cocTaBJIAIOLIeH mpeaMmeTHON obnactu «MaremaTuka W MHQOpPMATHKa» 4vepe3 obecreueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX I€OMETPUYECKMX 3HAHUM U
NecTBUM, creun(UYHbIX I€OMETPUH, U HEOOXOAMMBIX [Vl YCIEHUIHOTO MpPO(eCCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJb30BAaHHEM MaTEMaTHKH.

[IpuoputeTHbIMM  3afjayaMM  Kypca TIeOMETpUHM Ha  yriyOJIEHHOM  YpOBHE,
pacIIMPSIONIMMH U YCHIIMBAIOIIMMHU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

pacliMpeHue NpeACTaBICHHUs O TIeOMeTPUM KaK 4YacTd MHUPOBOW KyJIbTYpbl U
(dbopMEpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

(dbopMHpOBaHKE MPEJICTABICHUSI O INPOCTPAHCTBEHHBIX (QUrypax Kak O BaKHEHIIHX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONWCHIBATH M  HM3y4daTh pasHble SBICHUS
OKpY’KaloIIero MHUpa, 3HaHHe HNOHATHHHOrO ammapara mo paszaeny «CrepeoMeTpus» y4eOHOro
Kypca reOMeTpuH;

(dbopMHpOBaHNE YMEHUS BJIAJE€Th OCHOBHBIMU MOHATUSMH O MPOCTPAHCTBEHHBIX (UTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (HOpMylT W YMEHHE HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

(dbopMHpOBaHHE YMEHHs paclio3HaBaTh Ha 4YEpTEXKax, MOJENAX M B pEAbHOM MHpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIEIH;

dbopMHupoBaHWE  TIOHMMAaHUS  BO3MOXKHOCTH  aKCHOMAaTHYECKOTO  ITOCTPOSHUS
MaTeMaTHYeCKUX Teopuil, (GopMupoBaHHE MOHUMAHHUS POJIM AKCMOMATHKH TNPHU MPOBEICHUU
paccyXJ1eHHI;

¢dbopMHpOBaHHE yMEHHUS BJaJeTh METOJAaMH J0Ka3aTeJbCTB M AJITOPUTMOB PpEIICHUS,
YMEHHUSI WX TPHUMEHSATh, MPOBOJUTH JOKA3aTeNbHBIE pPACCYXACHUS B XOJE pPEIICHHS
CTEpEOMETPUYECKUX 337a4 M 3aJad C NPaKTUYECKUM CcoJiepXKaHueM, (OpMHpOBaHHE
NpPEICTaBICHUS O HEOOXOAMMOCTH JIOKAa3aTeIbCTB TPU OOOCHOBAaHMHM MaTEeMaTHYECKHX
YTBEP)KJICHUI U POJIM AaKCHOMATUKU B TIPOBEICHUH JIETYKTUBHBIX PACCYXKICHUH;

pa3BUTHE W COBEPUICHCTBOBAHWE HHTEIUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00y4aromuxcs, MO3HABATEIIbHOM aKTUBHOCTH, MCCIIEOBATEIIbCKUX YMEHHMH, KPUTUYHOCTHU
MBIIIICHHSI, THTEpeCca K U3YU4EHUIO TEOMETPHUH;

¢dopmupoBaHrue (YHKIIMOHAIBHONW T'PAaMOTHOCTH, PEJIEBAaHTHONM TI'€OMETPHH: YMEHHS
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TIOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYalUsX U MPU U3YYEHUH JAPYIHX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJCITUPOBAHHS PEATBbHBIX CHTYallld, HCCIEeTOBAHUS
MOCTPOCHHBIX MOJIeNell, UHTepIpeTaluy NOJTYYEHHBIX pPe3yabTaToB.



OCHOBHBIMHU COJIEp)KATEIbHBIMU JIMHUSAMHU ydeOHOro kypca «l'eomerpusi» B 10-11
kjaccax saBisAOTCS: «[IpsMble M IJIOCKOCTH B MPOCTPaHCTBE», «MHororpanHukmu», «Tena
BpallleHus», «BEKTOpbI U KOOPANHATEI B IPOCTPAHCTBEY, «J{BHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TtpeboBaHUE «yMETh ONEPHPOBATH MOHATHIMUNY,
pElIeBaHTHBIMH T€OMETPHUH Ha YriayOnéHHOM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJEpXaTeNbHbIM JIMHUSIM Yy4eOHOro Kypca, a (OpMHUpPOBAHUE JIOTHUYECKHX YMEHUUN
pacripeniesiieTcsi He TOJBKO 10 COJACpXKATelIbHBIM JIMHUSAM, HO W MO TojaM OOydYeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIEE MPEIMETHBIM  pe3ylibTaTaM  OCBOCHUS
@DenepanbHOil pabodel MporpamMMbl, pactpeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJIAJIEHUE TI'€OMETPUUECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIMATEIbHO, C COOJIIOJIEHUEM MpPUHIUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpEeJICTaBICHUI 00yJarouuxcs, paciupss U yrayossis e€, oopa3ys mpoyHble MHOXKECTBEHHbIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycnmoBus mns auddepeHnmanyu o0ydeHHS, TOCTPOCHUS HWHIUBUAYAIBHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0OecrneyuTh YrayOn€HHOE M3yYyeHHUE TEOMETPUH  Kak
cocTraBJstolIeil yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYUAIOIIUXCS K MPOJOHKEHUIO U3YyYeHHsI MAaTEeMAaTUKH C YYETOM BbIOOpa
Oynymieit npodeccuu, odecriednBas MPEEMCTBEHHOCTh MEXKIY OOmMUM U MPodecCHOHATBHBIM
o0OpazoBaHHEM.

Ha u3yuenue yuebHoro kypca «Il'eomerpusi» Ha yriyOi€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeJeno).



COJAEP/KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE IOHATHA cTepeoMeTpUr. Touka, mpsimasi, INIOCKOCTb, TPOCTPaHcTBO. [IoHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3aumHoOe pacnosioskeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapAJIICIIbHBIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulelbHbIE NPSAMbIE B IPOCTPAHCTBE, NApaUIEIbHOCTb TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IIOCKOCTH. [lapamiensHOe MW LEHTpaJIBHOE
IPOEKTHpPOBaHue, n3oopaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO IPOEKTUPOBAHMSI.
N300paxkenue Guryp B mapauieIbHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NapauleabHbIE INIOCKOCTH,
CBOICTBA MapayIeNbHBIX TIocKocTel. [IpocTeiire npocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH:
TETpadp, NapajuleIeIuIe], IOCTPOSHUE CEUEHUI.

[lepneHuKyIIpHOCTE NPSAMOM M IUIOCKOCTU: IEPHEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NapauIeJIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEePHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHalnbHOE NMPOEKTUpOBaHUE. [lepneHauKynsp U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 MJIOCKOCTH, MPOEKLUs (PUryphl Ha MJIOCKOCTb.
[lepnieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYriuel B NpPOCTPaHCTBE: Yroid MEXKAY HpsIMOW M IUIOCKOCTBIO, JBYI'DAaHHBIM yroul,
JMHENHBINA yrojl ABYTPaHHOrO yria. TpEXrpaHHbIM U MHOrOrpaHHble yribl. CBOWCTBA MIOCKUX
YIJI0B MHOIOrpaHHOro yriia. CBOHCTBA IUIOCKMX M JBYI'PAaHHBIX YIVIOB TPEXIPAHHOIO YIJIA.
TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yTJIa.

MHOrorpaHHuKHa

Bunbl MHOrOrpaHHMKOB, pa3BEpTKa MHororpaHHuka. I[lpumsma: n-yrompHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSAMOYTOJIBHBIA MapajulelIeNiNe]l W ero cBoWcrBa. KparTdailime Nyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema [ludaropa. Ilupamuma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IIpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, paBUiIbHAS TPEYToJIbHAs MUPaMUJa U IPAaBUIbHBIN TeTpasap, kyO. Ilpencrasnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NJOAEKAdAP U UKOCADIP.

Brruucnenue 21eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomaas 60xoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpusMbl. [lnomans OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIBLHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU MUPAMUIBI.

CumMeTpusi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUU IPaBWIbHBIX MHOIOI'PaHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUJIBHON TUPAMUBI.

BexkTophI M KOOPAUHATEI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpBI KOJUIMHEapHbIC, COHAIIPABIEHHBIE M IIPOTHUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI.
PaBeHncTBO BekTOpOB. JIEMCTBHS C BEKTOpaMHU: CJIOKEHHUE W BBIUUTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BeKTOpa Ha uucio. CBONMCTBAa CII0)KEHHS BEKTOPOB.
CoiicTBa yMHOXXEHHMS BEKTOpa Ha uucio. lloHsaTtme komrutanapHele BekTopbl. IIpu3Hax
KOMILIAHApHOCTH TPEX BEKTOPOB. lIpaBuno napamnenenunena. Teopema o pas3iioKeHUU BEKTOPA
0 TpE€M HEKOMIUIAaHApHBIM BeKTOopaM. IIpsMoyronpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.



Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHM BEKTOpAa U KOOpAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaIsipHOE TPOU3BEAECHUE BEKTOPOB.
11 KJIACC

Tena BpaleHnus

[loHATHA: UUIMHApPUYECKAs ITOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTb, chepuyeckas
MOBEPXHOCTh, OOpasyomme MnoBepxHocTed. Tema BpamleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka munmuHapa u konyca. CummeTpust
cheps! 1 mapa.

O6BéM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, WIUHIPA,
nupaMuibl U KoHyca. OOBbEM 11apa U IapoBOTr0 CETMEHTA.

KomOuHanuu Ten BpallleHMs W MHOTOrpaHHMKOB. lIpu3Mma, BmMcaHHas B LWJIMHAD,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10cKOCThIO. [IoHATHE MHOTOTrpaHHUKA, OIIMCAHHOTO OKOJIO Cepsl, chephl, BIUCAHHOH B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanps MOBEepXHOCTH LMIMHIpPA, KOHYca, Iulomaas chepbl u e€ yacteid. [lonodue B
npoctpancTtBe. OTHomeHue O0OBEMOB, IUIOIIAJEH MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpa3oBanue nonodus, romoreTus. PemeHue 3agady Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

IToctpoeHne ceyeHMI MHOTOTPAaHHMKOB M TEJl BpallleHUs: CEYEHUs LWIMHIpA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (mapajijiesibHble OCHOBAaHHUIO M
IPOXOJALINE Yepe3 BEepIIMHY), CEYEHHUs I1apa, METO/bl IMOCTPOEHUS] CEUCHMH: METOJ CIIEJOB,
METO/]I BHYTPEHHETO MMPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTops! B ipoctpanctse. Onepanuu HaJ BeKTopaMu. BekTopHOe yMHOKEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucreMa KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBHKeHUs B IPOCTPAHCTBE

JBwxeHust mpoctpaHcTtBa. OtoOpaxeHus. [IBuwkeHuss u paBeHCTBO ¢uryp. OO6mue
CBOMCTBA JBW)XXCHUH. Buabl NBMKEHUWI: IMAapauICIbHBIA IIEPEHOC, LEHTpaJbHAs CHUMMETPUS,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT mpsiMoil. IIpeoGpazoBanus nogodus. Ilpsmas u coepa
Ditnepa.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«"EOMETPUSA» (YI'JIYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMKM OOydYaromerocs KakK aKTHBHOTO H
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYpP, SBJIICHHH, NPOLEAYyp Tpa)KIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUH C MX (PYHKIUSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTD POCCUICKON TPaKIAHCKON WICHTUYHOCTH, YBAKEHUS K TIPOILIIOMY 1
HACTOAILLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB W POCCUMCKON MaTeMaTHYECKOM IIKOJbI, UCMOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCNIMTAHUE:

OCO3HAHHWE JIyXOBHBIX ILIEHHOCTEM  pPOCCUICKOro  Hapoja, Cc(HOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE  OTHOLIEHHE K  MHUpPY, BKJIHOYas  3CTETUKY  MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHUuH, BOCIHPUUMYUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocIUTAHUE:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTH4YecKUe 3HaHHS B HHTEpecax
37I0pOBOTO U 0e30macHOro 00pasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uzndeckas
AKTHUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHWE MPHU 3aHATHUSAX CIIOPTHUBHO-03I0POBUTEIHHOM
JIeSITeIIbHOCTHIO;

6) TpynoBoe BocnuTaHME:

TOTOBHOCTB K TPYIy, OCO3HAHUE LIEHHOCTU TPYIOII00US, HHTEPEC K Pa3INIHBIM cepam
MpOoECCUOHAIBHON AESTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymielt mnpodeccuu | pealn30BBIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANIPaBICHHOCTH,

7) 3K0JI0rMYEeCKOe BOCTIUTAHME:

c(hOPMHUPOBAHHOCTh JKOJOTMUECKOW KYyJIbTYpbl, TOHUMAHUE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpHUEHTalMsi Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTH OKPY’KAIOILIEH Cpelbl, MIIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHKH, TOHMMAaHUE MAaTeMaTHYeCKOW HayKHW Kak chepsl
YEJIOBEUECKOW NESITEIIbHOCTH, TANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMaTHUKU U MaTeMaTH4EeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MUPA,



TOTOBHOCTb OCYHIECTBJISITh IPOECKTHYIO U MCCIIEIOBATENLCKYIO JEATEIbHOCTh UHIUBUAYAIBHO U
B TpyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTHYECKHX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHSATUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCHPUHUMAThH, (OPMYIHPOBaTH U MPeoOpPa3OBBIBATH CYXKIACHHS: YTBEPIUTENIbHbIE U
OTpUIIATENIbHBIC, MHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHUBOpeUHs B (pakTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JIeaTh BBIBOJIBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTMBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO JI0KAa3aTEIhCTBA MATEMATHUYECKUX YTBEPXKICHUM (TIpsIMbIE 1
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BBIOMpaATh CHOCOO pemieHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUIMH C YYETOM CaMOCTOSITEIILHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble ucciegoBarejbCKue AeCTBUSA:

WCIIONBb30BaTh  BONPOCHI KAk  MCCIENOBAaTEIbCKHM  MHCTPYMEHT  IIO3HAHMS,
dbopMyIupoBaTh BONPOCH], (UKCUPYIOIIKE TPOTHBOPEUYUE, TPOOJIEMY, YCTaHABIMBATh NCKOMOE
U 1aHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM HIKCIIEPUMEHT, HCCIIEIOBAaHUE TI0
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITeNNbHO (POPMYIIUPOBATH OOOOIIEHHS U BBIBOABI MO pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIIBUTATH MPEIOIONKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH Ae(PUIUTHI HHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA BOIPOC U IS
pelieHus 3a1a4uu;

BBIOMpaTh MH(OpPMALMIO W3 HUCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJTU3UPOBATh,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (QopMm
MPE/ICTABIICHHUS;

CTPYKTYpUPOBaTh  HWHGOPMAIMIO, TPEACTaBISATH €€ B pasIuyHbiXx  (opmax,
WJLTIOCTPUPOBATH TpadUIeCKH;

OIICHUBATh HAAEKHOCTh HH(POPMAIMA IO CAMOCTOSTENHHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo01enue:

BOCIPUHUMATH U (OPMYIHUPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSMH U IIENSIMU
06HleHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘IKy 3peHI/I$I B yCTHI)IX U IIHUCBMCHHBIX



TCKCTAX, JaBaTb TMOACHCHUA TII0 XOAY PpCIICHUA 3adadud, KOMMCHTHUPOBATH HOHy‘-IGHHbeI
pe3yJbTar;

B XOfIe 00CYX/IeHHs 3aJaBaTh BOIPOCH! MO CYLIECTBY 00CYKAaeMOIl TeMBI, IIPOOIEMBI,
pemraeMoi 3a1auu, BBICKA3bIBATh WMJICH, HAICJICHHBIC HA IOMCK PELICHHUS, CONMOCTABIATH CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUANOra, OOHApY>KMBATh Pa3M4HUe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHUS, CBOU BO3PAKCHUS;

MNpCACTABIATL PC3YJIbTAThl PCHICHUA 3aJda4u, SKCIICPUMCHTA, HUCCICAOBAHHA, ITPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMmar BBICTYIUICHHS C y4ETOM 33/a4  NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranmszaums:

COCTABIIATH IUIAH, AITOPUTM pEIIEHUs 3a7adyd, BBIOMpATh CIOCO0 PEUIeHHS C Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, IJMOIHOHAJILHBIH HHTEJICKT:

BJIa/IETh HAaBbIKAMU I03HABATEIbHOMN pe(IeKCUU KaK OCO3ZHAHMSI COBEPILAEMBIX JAEHCTBUN
U MBICIIUTENIBHBIX IIPOLIECCOB, HUX pe3yJabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3ysIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOpPBbIE MOTYT BO3HUKHYTHh IIPH PELICHMM 3aJadd, BHOCUTH
KOPPEKTHBBI B JCITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa LEJIU M YCIOBUSAM, OOBACHATH NPUUYMHBI
JOCTMDKEHUSI WM HEIOCTHXKEHMsI pe3ysIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHast 1eATEIBHOCTD:

MIOHUMATh U UCNOJIb30BaTh MPEUMYLIECTBA KOMaHIHOW U UHJIMBUIYaIbHOW padOTHl Npu
pelieHUH y4eOHBIX 3ajay, IpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOThI, paclpeaesisiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIaTh
npoliecc M pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B IPyHNOBbIX (hopmax paboThl (00CyXkIeHUsA, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMHM 4IEHaMU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kaacca oOyuaromuiicss HAy4uTCs:

. CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHATHSMH CTEPEOMETPUM IPH PELICHUU
3a/1a4 ¥ IPOBEICHUM MaTEMaTUYECKUX PaCCyKICHUM;

. [IPUMEHATH AKCUOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IIpU PELICHUU
T€OMETPUUYECKHX 3a/1ad;

o KJIacCCU(UIIMPOBATh B3aMMHOE DACIOJIOKEHHE TMPSMBIX B IPOCTPAHCTBE,
IIJIOCKOCTEN B IIPOCTPAHCTBE, IIPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE;

o CBOOOJHO OMNEpPUPOBATH IMOHSATUSMH, CBA3AHHBIMU C yIJIaMH B IPOCTPAHCTBE:
MEXIY MPSMBIMU B IPOCTPAHCTBE, MEKLY MPSIMOU U IIIOCKOCTHIO;

o CBOOOJTHO OTIEPHPOBATH MOHATHIMMU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

o CBOOOJTHO pacrio3HaBaTh OCHOBHBIE BHJIbl MHOT'OIPAaHHHMKOB (IIpU3Ma, MHpaMH/JIA,

pSMOYTOJIbHBIN Mapasienenunen, Kyo);
J KJIaCCU(UIIMPOBATh MHOTOIPaHHUKH, BEIOUpasi OCHOBAHUS ISl KJIaCCU(PUKAIUY;



o CBOGOI[HO OHCpI/IpOBaTB IIOHATUAMHU, CBA3aHHBIMHU C CCUCHHUCM MHOI‘OFpaHHI/IKOB
IJIOCKOCTBIO;

. BBIIOJIHATh MApaJUICNIbHOE, LEHTPAJIBHOE W OPTOTOHAJIBHOE IPOEKTHUPOBAHUE
(Guryp Ha IIOCKOCTH, BHIIOIHATH N300paskeHus (PUTYp Ha TIIOCKOCTH;
. CTPOUTH CEYEHUs MHOIOTPAaHHUKOB pPAa3JIMYHBIMM METOJAMU, BBIIOJIHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUI CBEPXY, COOKY,
CHU3Y;

. BBIUMCIIATH IUIOIIAAM MOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MUPAMUJA),
FEOMETPUUECKUX Tell C MpUMEHEHHEM QOopMyIT;

J CBOOOJTHO ONEPUPOBATH MOHATUSMH: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPBI;

. CBOOOJAHO  ONEpPUPOBaTH IMOHATUSMHU, COOTBETCTBYIOIIMMHM  BEKTOpaM U
KOOPJIMHATAM B IPOCTPAHCTBE;

J BBIIOJIHATH IEHCTBUS HaJl BEKTOpaMU;

. pemarh 3aJa4M Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOUIEHUN M HaXOXJICHHUE

reOMETPUYECKUX BEJIUYMH, IPUMEHSS U3BECTHBIE METO/IbI IPU PEIICHUU MaTeMaTHYeCKUX 3a1a4
MOBBILIEHHOI'O U BHICOKOI'O YPOBHSI CJIOKHOCTH;

o OPUMEHATh  MPOCTEHIIMEe  HpOorpaMMHBIE  CpPEeICTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUH CTEPEOMETPUUECKUX 3a/1aY;

J U3BJIEKAaTh, IMpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH  UHPOpPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEeKaX U PUCYHKAX;

o IPUMEHSATh IOJIyYE€HHbIE 3HAHMsS Ha IpPAaKTHKE: CPaBHMBATH U aHAJIU3UPOBAThH
pearbHble CHUTyallud, TPUMEHATh U3yYCHHblE I[IOHATHA B IIpolecce IIOUCKAa pPELIeHUs
MaTeMaTHYECKU CPOPMYIHPOBAHHON MPOOIEMbI, MOJEINPOBATh pEAbHBIC CHUTYallUU Ha SI3BIKE
reOMETPHUH, UCCIIE0BATh IIOCTPOSHHBIE MOJIENN C UCIIOIb30BAHUEM I€OMETPUYECKUX MOHATHH U
TEOpeM, amnapara ajireOppl, pellaTh PaKTUYECKHUE 3a/ladM, CBSI3aHHbIE C HaXOXJICHUEM
reOMETPUYECKUX BEJIHYNH;

J UMETh IMpe/ICTaBIeHHs] 00 OCHOBHBIX dTalax pa3BUTHS T'€OMETPUU KaK COCTaBHOU
yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kaacca oOyuaromuiicss HAy4uTCs:

° CBO6OI[HO OIICPHUPOBATH IIOHATUAMU, CBs3aHHBIMU C HHHHHHPHHGCKOﬁ,
KOHUYECKOU U ChepUyeCcKOil MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI OMyYEHHUS;

. OTEepUPOBATh TMOHITUSIMH, CBSI3aHHBIMU C TEJIaMU BpAIICHUS: LHIUHAPOM,
KOHYycOM, c(hepoit u mapom;

. pacro3HaBaTh Tena BpamieHus (IMIMHApP, KOHYC, cdepa M map) U OOBICHSITH
CIOoCcOObI OTYYEHUS Te BPAILllCHUS;

. KJIacCU(UITUPOBATh B3aUMHOE PACIIONIOXKEHHUE CPEePhI U TUNIOCKOCTH;

o BBIYUCIIATE BCJIWMYHUHBI DJICMCHTOB MHOI'OIPAHHUKOB M TCJI BpallCHUA, 00BEMBI 1

IUIOMIA M TIOBEPXHOCTEM MHOTIOIPAHHUKOB M TE€JI BpaAlICHUs, TIEOMETPUYECKUX Tel ¢
npUMeHeHHeM (opMyIT;

o CBOOOZHO OINEpPUPOBaTh MOHITUSIMH, CBSI3aHHBIMM C KOMOHWHAIMSIMH  Tell
BpallleHuss ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIOHCAHHBIA B cdepy M OMHCAHHBIA OKOJIO
cdepsl, cepa, BIUCaHHAs B MHOTOI'PAaHHHUK MJTH TEJIO BPAILEHUS;

° BBIYHCIIATh COOTHOIICHUS MEXKIY IUIOMIAASIMH TIOBEPXHOCTEH M 0oO0BEMamMu
MOJOOHBIX TEJI;
° n300paxarh U3ydyaeMbie (UTYPHI, BHIMOTHITH (BBIHOCHBIE) TUIOCKHUE YEPTEXKH U3

PUCYHKOB MpPOCTBIX OOBEMHBIX (GUTYp: BHJA CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS Tell
BpaLICHUS;



. U3BJICKaTh, MHTEPIPETUPOBaTH M  IpeoOpa3oBbBaTh  HMH(pOpMAIUIO 0
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTeKax U PUCYHKAX;

o CBOOO/THO OTIEPHPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

J BBITOJIHATH OIIEPALIMU HAJl BEKTOPaMH;

o 3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpMHAT;

o pelaTte reOMETPUYECKUE 3aladd Ha BBIYMCIIEHHUE YIJIOB MEXKIY MHPSMBIMU U

IIJIOCKOCTAMM, BBIYHCIICHHC paCCTOSIHI/Iﬁ OT TOYKH 10 INUIOCKOCTHU, B LECJIOM, Ha IMPUMCHCHUC
BEKTOPHO-KOOPAWHATHOI'O METOAA IIPU PCIICHUH,

. CBOOOIHO ONEPHUPOBATH MOHITUSIMH, CBI3aHHBIMH C ABM)KCHHEM B MTPOCTPAHCTBE,
3HATh CBOICTBA ABHKCHUM;
° BBITIOJIHSITh M300payKEHNsT MHOTOTPAHHUKOB M TEJ BpPallleHUs TIPH MapalIeIbHOM

[IEPEHOCE, LICHTPAIBHON CUMMETPUH, 3€PKAJIBHOM CUMMETPHUH, IIPU IIOBOPOTE BOKPYT NPSMOMH,
npeoOpa3oBaHusl OI00MS;

J CTPOUTb CEUEHUS MHOTOTPAaHHMKOB M TE€J BpALICHUS: CEUEHUs LWIMHJIpa
(mapamienbHO M TMEPIEeHIUKYISPHO OCH), CEUYEHHUsi KOHyca (mapajuiejbHble OCHOBAaHUIO U
MPOXOISIINE Yepe3 BEpIINHY), CEYCHHS 11apa;

J MCIIOJIH30BaTh METO/IbI TOCTPOCHUS CEYCHHI: METO/] CJIEJIOB, METO/ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MI0CKOCTH;

o JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

o IPUMEHSTh TeoMeTprueckue (PakThl Ui PEIIeHUs CTEPEOMETPUYECKUX 3ajad,

IPEAIOJIararoIX HECKOJIBKO IIaroB PEUICHUs, €CIM yCIOBUs NMPUMEHEHUS 33/1aHbl B SIBHOH U
HEsIBHOU (opme;

J penIaTh 3a/auu Ha JI0Ka3aTeIbCTBO MAaTEeMAaTHYECKUX OTHOLICHUI W HAaXOXKICHUE
reOMETPUYECKUX BEITUYHUH;

o MMPUMCHATH IMporpaMMHBIC CpcacTBa u SJICKTPOHHO-KOMMYHHUKAIITUOHHBIC
CHCTEMBI ITPH PEIICHUH CTEPEOMETPUIECKHUX 3a/1a4;

o INPUMCHATH IIOJYYCHHBIC 3HAHUA HA IHNPAKTHUKE. CpaBHHUBATL, AHAJIM3UPOBATH U
OLCHUBATb PCAJILHBIC CHUTyalluu, MPUMCHATH HU3YYCHHBLIC IIOHATUSA, TCOPCMBEI, CBOMCTBa B
npolecce MOUCKa PelIeHHs MaTeMaTH4ecku c(opMyIupoBaHHON MpoOIeMbl, MOJEIUPOBATH
peapHBIE CHTyalldd Ha s3bIKE TEOMETPHUH, WCCIEOBAaTh TIOCTPOCHHBIE MOJENN C
UCMOJIb30BAaHUEM TE€OMETPHUYECKUX TIOHATHM UM TeopeM, ammapara ainredphl, pelaTh
MPAKTUYCCKUC 3a/la4, CBA3AHHLIC C HAXOXICHUECM I'COMETPUICCKUX BCIINYNH,

o UMETh MpE/ICTaBIeHUsI 00 OCHOBHBIX 3Talrax pa3BUTHUS F€OMETPUH KaK COCTABHOM
4acTH (pyHJAaMeHTa pa3BUTHSI TEXHOJIOTH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMMbl Bcero Oﬁﬂ TPOTLHBIC pﬁaKT"quK"e o0pa3oBaTte/ibHbIC
padoTbI padoTbI pecypes
bubnuoreka [{OK
1 [ToBTOpEHME Kypca MIaHUMETPUN 10 1 hitps://m.eds00.ru/1c209e37
bubnunoreka LIOK
2 Baezerne B crepeoMeTpiio 20 . https://m.edsoo.ru/1c209e37
3 BzaumHoe pacrnonoxxeHue npsiMbix B 6 bubnnoreka [JOK
POCTPaHCTBE https://m.edsoo.ru/1c209e37
4 [TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B 10 1 bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
5 [lepneHuKyISIpPHOCTD MPSAMBIX U 19 1 bubmmnoreka HOK
TUIOCKOCTEH B ITPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
6 YTIIbT H pAcCTOSHHA 15 . https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
! Mrororpanmuii 6 . https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
8 Bexropst B npoctpanctae 1 . https://m.edsoo.ru/1c209e37
9 [ToBTOpeHmE, 0000IIEHNE U CUCTEMATH3AITIS 5 5 but6mmoreka [IOK
3HaHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 0
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11 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATEIBLHBIE
padoTsI padoThI pecypesI

1 IToBTOpEHME KIIIOUEBBIX TEM 10 1 bubmmoreka [IOK
IUTAHUMETPHH U cTepeomerpun 10 Kiacca https://m.edsoo.ru/1c209e37

bubmuorexa [JOK
2 AHAIHTHYECKAs TeOMETpHA 13 . https://m.edsoo.ru/1c209e37

3 [ToBTOpenue, o6o0IICHNE U 14 1 bubnnorexa [HOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/1c209e37

N bubmuorexa [JOK
4 OOBEM MHOrOrpaKHHKa 15 . https://m.edsoo.ru/1c209e37

bubmuorexa [JOK
> Tena patenns 21 2 https://m.edsoo.ru/1c209e37

6 [Tnomanu moBepxHOCTH U 0OBEMBI 9 1 bubnuorexa [JOK
KPYTJIBIX TeM https://m.edsoo.ru/1c209e37

bu6mmoreka [JOK
! HprokeHus > . https://m.edsoo.ru/1c209e37

8 [ToBTOpEeHue, 06001mEeHNE U 15 5 bubnnoreka [JOK
CHCTEMAaTH3aLMA 3HAHUHI https://m.edso0.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10 102 10 0

[TPOTPAMME
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YUYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA
I'eomerpus, 10-11:y4e6. mna oOmieoOpazoBar. yupexaeHui (0a30BbI W yriayOJeHHBIN
ypoBuH) / JI.C. Atanacsia u ap. M. : [Ipocsemenue, 2020

METOAUYECKUE MATEPUAJIbI IJ151 YYUTEJIA
. I'eomerpus, 10 kimacc. YueOuuk. YrimybneHHblii ypoBeHb/A.I. Mep3msik u ap.; M.:
[Ipocsemenue, 2023.
J ['onoboponpko B.B. CamocTosiTenbHble U KOHTPOJIbHBIE PaOOTHI IO TEOMETPUH IS
10 kmacca. — M. : Unekca, 2003.
. Tectol. ['eomerpust. 11 knacc. BapuaHTbl 1 OTBETHI LIEHTPAIN30BAaHHOIO (MTOTOBOIO)
TECTUPOBAHUA. — M.: ®egepanbHOoe rocyn. VYupexacHue «PenepanbHbIi LEHTP
TectupoBanusi», 2005.
. Junaktudeckuii Matepuan mo reomerpuu ans 10 kmacca. Pa3pesnbie kapTouku /
Cocr. I''1. KoBanésa. — Bonrorpaa: Yuurens, 2004.
° I'mazkoB FO.A., FOnquna WU.U.,byry3os B.®. I'eomerpus. Pabouas terpaap. 10, 11

knaccel. [Tocobue s yuammxcst o0mieo0pa3oBarenbHbIX yupexaenuii. — M.: [Ipocsemienue,
2009.

° Epmosa A.Il., T'ono6opoasko B.B. CamocTosaTenbHble U KOHTPOJIbHBIE paOOTHI 1O
reometpuu s 10 knacca. — M. : Unekca, 2012.
. Jwunaktrdeckuii Matepuan mo reomerpuu aius 10 kmacca. Pa3pesnsie kaprouku /

Cocr. I'.'". KoBanéra. — Bomnrorpaa: Yuurens, 2004.
° I'mazkoB 0.A., FOauna N.H1.,byry3oB B.®. ['eomerpus. Pabouas terpanps. 10 xnacc.
[Tocobue ms ygamuxcst o0meodpazoBaTeNbHBIX yupexaeHuit. — M.: [Ipocsemenue, 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
IlepeyeHb 31eKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB (ganee JOP), 1omylIeHHBIX K
HCIMOJIb30BAHNIO NIPH PeaTu3aluu 00513aTeJIbHOM YacTH 001e00pa3oBaTe/IbHOMI
NPOrpamMmsl

O0P «'eomertpus. 10kmace», OO0 «AKmacey.

D0P «I'eomerpus. 11kmace», OO0 «AKnacey.

DO0P. «Enunslii rocynapcTBeHHbIN 3k3aMeH 11 knace, Maremaruka» OO0 «Knacey.
Matemaruka. 10-11 knacc. Yriyonenunsiii yposens. 10 moayneit. ®I'BHY «ucTutyT
CTpaTeruy pa3BUTHs 00pa30BaHUM.

A cnam EI'D. Maremaruka. AO UznarensctBo «IIpocBenienue».

O0P. lomamnue 3ananus. 'eomerpus. AO UsnarensctBo «lIpocBemmenner.
Tpenaxep «O6mako 3HaHui». MaremaTnka 10-11 knaccel. OOO «®uznkoH JIad».
Matemaruka. ['eomerpust. UntepaktuBHble 3a1anus. 10-11 kinaccel. OO0 «CkaeHry.
Marematuka, 10-11 ximaccel. TAOY BO MITTILY.

Hudposoii kype «I'eomerpusi» 10,11 knaccsl. DTAOY IO « Akagemus
Munnpocsenienust Poccum».
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