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HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma ydebHoro kypca «l'eomerpus. YriayOsieHHBI ypOBEHb» Ha
ypPOBEHb CpeiHero ol1ero oopazoBanus st odydaromuxcs 10-x kinaccoB MAOY «l1lkona
Ne 115» pazpaboTana B COOTBETCTBUU C TPEOOBAHUSIMH:

e OenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Denepanuny;

e nipukaza MunucrepctBa [Ipocsemenust ot 12.08.2022 No 732 «OO0 yTBepKIeHUU
denepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJAapTa CPEAHEro OOIIEro
00pa3oBaHUsI;

e npukaza Munucrepcrsa [Ipocsemenuss Poccuiickon @enepanun ot 12.08.2022 Ne
732 «O BHeceHMM HU3MEHEHHMH B (eaepalibHbIi TOCYAapCTBEHHBI 00pa30BaTebHbBIN
CTaHJapT cpeaHero oOiiero o0pa3oBaHMs, YTBEPXKIACHHBIM MpUKa3oM MUHHUCTEPCTBA
obOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 No 413,

e npukaza MunucrepcrBa I[Ipocsemenus ot 18.05.2023 No 371 «O06 yTBepkIeHUU
benepanbHON 00pa30BaTENBLHON MPOrPaMMBbI CPEHETO 00IIEr0 00pa30BaHUMY;

e nnpukaza MunucrepctBa [Ipocsemenust ot 22.03.2021 Ne 115 «O0 yTBepkaeHUU
[lopsinka opraHu3aly U OCYIIECTBICHUS 00pa30BaTEeNIbHOM NESATENIbHOCTH MO OCHOBHBIM
o01eo0pa3oBaTeNbHbIM IIporpaMmaM — 0Opa30BaTENbHBIM MPOrpaMMaM HadyaJlbHOTO
00111eT0, OCHOBHOT'O O0IIIETO ¥ CPEIHETO 00111eT0 00pa30BaHUS;

o CII 2.4.3648-20 «CaHuTapHO-3MUIEMHUOJIOTHYECKIE TPEOOBAaHUS K OpTraHU3aIUsIM
BOCIIUTAHUSA U OOYYEHHs, OTIbIXa U O3/I0OPOBJICHUS JETEH U MOJIOJEKHU», YTBEPKIECHHBIX
MMOCTAHOBJICHHEM TJIaBHOTO caHUTapHOro Bpauda oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'uruennyeckrie HOPMAaTUBBI U TPEOOBAHUS K OOECIIEYEHUIO
O0e3zonacHOoCTH M (MiM) OE3BPEIHOCTH IJisi 4YeloBeKa (DAKTOPOB Cpeabl OOUTAHMS,
YTBEPKIAECHHBIX TOCTAHOBJIEHUEM TJIABHOTO CaHUTAapHOTO Bpada oT 28.01.2021 Ne 2;

e yueOHOro TIJIaHa CpeaHero oOmero oOpa3oBaHMs, YTBEP)KIECHHOTO IPUKA30M
MAOY «llkoma Ne 115» or 31.08.2023 Ne 608 «OO6 yTBepXI€HHH OCHOBHOM
00pa3oBaTeILHOM IIPOTPaMMBbI CPEIHET0 00IIEero 0Opa3oBaHUsY;

e (henepanbHOI pabouel mporpaMMel 1o yaeOHOMY Kypcy «I eomeTpus».

['eomeTpus sBAsieTcsT ONHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEro OOLIero
o0pa3oBaHusl, TaK KaK OOECIEYMBAET BO3MOKHOCTh M3YUYEHHMs TUCUUILUIMH €CTECTBEHHO-
Hay4YHOW HAIPaBIEHHOCTH M MPEIMETOB I'yMaHUTapHOro Hukia. [TockonbKy Joruueckoe
MBIIJIEHHE, (opMHupyemMoe TMpH HU3y4yeHUH OOYUYaIOIMMUCS MOHSATHMHBIX OCHOB
r€OMETPUHU, MpPU JOKA3aTeIbCTBE TEOPEM M IOCTPOEHUM LEMOYKU JIOTHYECKHX
YTBEPKJICHUN MPHU PEIICHUH T€OMETPUYECKUX 3a]]ad, YMEHHUE BBIJIBUTaTh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJIb3YIOTCS MPU PEUICHUH 3a/1ad €CTECTBEHHO-HAyYHOIO
[IMKJIA, B YACTHOCTHU (hPU3UYECKHUX 3a/ad.



[lenb ocBoeHUs mporpaMMbl yueOHOTO Kypca «I eomeTpus» Ha yriayOnEHHOM ypOBHE
— Pa3BUTHE UHAUBUIYAJBHBIX CIOCOOHOCTEHN OOYYAOIINXCS IPU H3YYEHUH T€OMETPHUH, KaK
COCTaBIISIONIEH MpeAMETHOM obnacTtu «MaremaTuka U HHPOpMaTHKay yepe3 oOecreueHne
BO3MOKHOCTH NPUOOPETEHNS U UCIIOJIb30BaHUS 00Jiee TITyOOKHUX T€OMETPUUYECKUX 3HAHUM
U JeUCTBUHM, cCHEUU(PUUHBIX TEOMETPUM, M  HEOOXOJUMBIX JJIs  YCIEUIHOTO
npodheccHoHaNTBbHOTO0 00pa30BaHNs, CBA3aHHOTO C HCIIOJIb30BaHUEM MAaTEMAaTUKU.

[IpuopureTHpIMM  3aJayamMu  Kypca T[E€OMETpHM Ha YINIyOJEHHOM YpOBHE,
pacCIIMPSIIOUIMMU U YCUJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBISIFOTCS:

pacUIMpEeHHE NPEICTABICHUS O TE€OMETPUM KaK YacTH MHMPOBOM KYJIBTYpbl U
(dbopMHpOBaHNUE OCO3HAHUS B3aUMOCBSA3U T€OMETPUU C OKPYKAIOLUM MUPOM;

(opMHpOBaHKE MPEACTABICHHUS] O MPOCTPAHCTBEHHBIX (PUIypax KaK O BaKHEUILIHX
MAaTEMaTUYECKUX MOJEISX, MO3BOJSIIONIMX ONMUCHIBATH W H3y4aThb pa3HbIC SIBJICHUSA
OKPYXXAIOIIEro Mupa, 3HAHME IOHATUHHOrO ammaparta o paszaeny «Crepeomerpus»
y4eOHOro Kypca reOMeTpHH;

(opMHpOBaHHME YMEHHS BIAJETh OCHOBHBIMU MOHSATUSMU O MPOCTPAHCTBEHHBIX
(urypax 1 uXx OCHOBHbIMHM CBOWCTBaMH, 3HAHUE TEOPEM, (POPMYII U YMEHHUE UX IPUMEHSATD,
YMEHUS JOKA3bIBATh TEOPEMBI U HAXOJIUTh HECTAHAAPTHHIE CIOCOOBI PEIICHUS 3a/1aY;

(opMupoBaHHE YMEHHS paclo3HaBaTh Ha YEpTEKaxX, MOJEISAX U B pEalbHOM MHUpE
MHOT'OTPAHHMKH U Te€Jla BPAILLEHUs], KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIH;

(opMHpOBaHWE TMOHHMMAHHUS  BO3MOXHOCTHM  AKCHOMAaTUYECKOrO0  MOCTPOEHUS
MaTeMaTUYeCKUX Teopuid, (OPMHPOBAHUE MOHUMAHUSA POJM AKCHOMATUKH IpHU
MIPOBEICHUHU PACCYKICHUN;

(opMupoBaHrE YMEHUS BJIAJIETh METO/IaMHU JI0KA3aTEIbCTB U aJITOPUTMOB PEILICHUS,
YMEHHMSI HX NPUMEHATH, IIPOBOAUTH [OKA3aTEJIbHBIE PACCYKICHHUS B XOJAE pPEUICHUs
CTEPEOMETPUYECKUX 3aJlad W 337a4 C MPAKTUYECKUM COAEpKaHUEeM, (POPMHUPOBAHUE
MPEACTABICHUS] O HEOOXOAMMOCTU JOKA3aTEeNbCTB MPU OOOCHOBAHMHM MaTeMaTHYECKUX
YTBEPKIACHUN U POJIM AKCHOMATHUKHU B IPOBENECHUH ACAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIICKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
oOy4Jaroniuxcsi, I03HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTHUYHOCTU
MBILUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPHH;

dopmupoBanre (GYHKIMOHATBHOM IPAMOTHOCTH, PEJICBAHTHOM T'€OMETPUU: YMEHUS
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEeaIbHbIX JKU3HEHHBIX CHUTyalUsX M MPU H3yYEHUU JAPYTrUX Y4YEOHBIX IMPEIMETOB,
IIPOSIBJIICHUST 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOJEIIMPOBAHUS PEAIbHBIX CUTYaLUH,
UCCIIEI0BAHUS IIOCTPOCHHBIX MOJENEH, NHTEPIIPETALMU ITOJIYUYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJEpKATEIbHBIMU JTUHUSMHU ydeOHoro Kypca «['eomerpusi» B 10-11
Kyaccax ABIAOTCS: «lIpsiMble M INIOCKOCTH B MPOCTpPaHCTBEY», «MHOrorpaHHukm», «Tena
BpaIleHUs», « BEKTOPBI 1 KOOPAMHATHI B IIPOCTPAHCTBEY, «JIBUKEHHS B IIPOCTPAHCTBEY.



ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH MOHATHIMMI,
pElEeBaHTHBIMM TE€OMETpUM Ha YrIyOn€éHHOM ypoBHe o0yudenusa B 10-11 kiaccax,
OTHOCHUTCSI KO BCEM COJEpKaTeNbHBIM JIMHUSM Y4eOHOro Kypca, a (opmupoBaHue
JIOTUYECKUX YMEHHH pacrpenessieTcsi He TOJBKO MO COAep)KaTeIbHBIM JTUHUSAM, HO U TI0
rogaMm oOyuenusi. ConepkaHue o00pa3oBaHUs, COOTBETCTBYIOIEE IPEIMETHBIM
pesynbTaTtam ocBoeHusi DenepanbHOi pabouel MPOrpaMMBbl, pacpeeEHHBIM 10 TOJaM
oOy4eHHs, CTPYKTypHpPOBAHO TakuM oOpa3oM, dYTOOBl KO BCEM OCHOBHBIM,
NPUHIIMIHAIBHBIM BOIIpOCcaM 0Oydaroluecs oOpanjaiuch HEOAHOKPATHO. JTO MO3BOJISET
OpPTraHMU30BaTh OBJIAJICHUE TEOMETPUICCKUMHU TIOHATHUSMHU U HaBBIKAMU TIOCIICIOBATEIBHO U
NOCTYNaTENbHO, C COOJIIOIEHNEM MPUHIUIIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIIOYATh
B OOIIYIO CHCTEMY F€OMETPHUUECKUX MPEACTABICHUIN 00yJatOmnuXCsl, PACIIUPSS U YTy OIIsist
e€, 00pasys MPOYHbIE MHOKECTBCHHBIE CBSI3H.

[lepexon Kk U3y4eHHUIO T€OMETPUH HA YTIYOIEHHOM YPOBHE I1O3BOJISIET:

co3aath yciaoBus Uil quddepeHnranuy o0ydeHus, MOCTPOSHUs] UHIUBUIYaTbHBIX
0o0pa3oBaTeNbHbIX MpPOTrpaMM, OOECHEeUNUTh YIIYyOJIEHHOE HW3YyYEHUE TE€OMETPUU Kak
cocTaBsitolIei yaueOHoro npeamera «MareMaTukay;

MOJTOTOBUTh OOYYArOMMXCA K MPOAODKCHUIO W3YYCHHsS] MaTeMaTHKUA C Y4ETOM
BeIOOpa Oyaymie mnpodeccuu, oOecreunBas IPEEMCTBEHHOCTh MEXKIYy OOHIUM U
podheCCHOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yuebHoro kypca «I'eomeTpusi» Ha yriyOJ€HHOM ypoBHE OTBOAUTCS B 10
kiacce — 102 yaca (3 yaca B HEZIEIIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHA CTEpeOMETpUHU. Touka, mpsMas, IMIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 006 aKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPUU: aKCMOMBI CTEPEOMETPUU U
CJIEJCTBUS U3 HUX.

B3anmHoe  pacnosiokeHrne  NpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOIIMECH,
IapajulesibHble M CKpeIuBaromuecs npsaMmble. [Ipu3Haku CKpEemMBAIOMIUXCS TMPAMBIX.
[TapannenbHOCT IPSAMBIX U IUIOCKOCTEM B IIPOCTPAHCTBE: IApaJUIC/IbHBIE INPSIMBIE B
IIPOCTPAHCTBE, NAPALICIBHOCTh TPEX IPAMBIX, MMAPALIEIBHOCTh MPSIMON U IIJIOCKOCTH.
[lapamnensHOe MW LEHTPAJbHOE NPOEKTHpPOBaHUE, H300pakeHne @uryp. OCHOBHbIE
CBOMCTBA TNapalUieIbHOrO0 MpoeKTUpoBaHusa. WM3o0paxkeHne Quryp B MNapajjieiabHOMN
ITPOEKIMH. YTJIbI C COHAIIPABICHHBIMA CTOPOHAMM, YTOJ MEKy IIPSIMBIMH B IIPOCTPAHCTBE.
ITapannenbHOCTh IUIOCKOCTEW: IapajljIesIibHbIE IIIOCKOCTH, CBOMCTBA IApaJIJICIbHBIX
wiockocteil. [Ipocreiimne mnpocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpasap,
IapajulesIenune]], HOCTPOCHUE CEUCHUM.

[leprieHIUKYISPHOCTh MNPSAMOM M IUIOCKOCTH: MEPHEHAUKYJSIPHBIE IPSMbIE B
IIPOCTPAHCTBE, IPSAMBIC NApaJUICIbHbIE W NEPHEHIUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYISIPHOCTA TPAMOM M IUIOCKOCTH, TEOpEMa O MPSIMOW MEPIEHAUKYIISIPHON
10cKoCcTH. OpTOroHANIbHOE NpoeKTHpoBaHue. [IepreHuKyIIsIp U HAKJIOHHBIE: PACCTOSHUE
OT TOYKHM /10 TJIOCKOCTH, PACCTOSIHHE OT MPSIMOW 1O IUIOCKOCTH, MPOEKUUS (PUrypbl Ha
IJIOCKOCTh. [leprneHauKynsIpHOCTh IJIOCKOCTEH: IPU3HAK MEPIEHANKYISIPHOCTH JIBYX
IIoCKOocTer. TeopeMa o TPEX MepHeHINKYJIIsIpax.

Yrael B MPOCTPAHCTBE: Yrojl MEXAY NPSIMOM MU IUIOCKOCTBIO, JIBYTPAaHHBIM YroJ,
JUHEWHBIA YroJl IBYIrpaHHOTO yriyia. TpéXrpaHHbli M MHOTOrpaHHbie yribl. CBOWCTBa
IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBA IUIOCKMX W JABYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB JJISI TPEXTPAHHOTO YTJIA.

MHororpaHHuK#

Buapsl MHOrorpaHHMKOB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yrosnpHas npusma,
npsiMasi ¥ HaKJIOHHAs PU3Mbl, OOKOBasl U MOJHAs MOBEPXHOCTH Mpu3Mbl. [lapamnenenunes,
MPSIMOYTOJIBHBIN TapajuleNIeNUne] U ero cBoicTea. Kpardaiimme myTh Ha MOBEPXHOCTH
MHororpanauka. Teopema Diinepa. [IpoctpanctBennas reopema [ludaropa. [Tupamuna: n-
yroyibHas Nupamuja, NpaBuibHas M yceu€HHas nupaMmuasl. CBoiicTBa pédbep u OOKOBBIX
IpaHed NMPaBUIBHOM nUpamuibl. [IpaBuiIbHbIE MHOIOTPAaHHHUKHW: IIPAaBUJIBHAS INPU3MA U
npaBuIbHAs UpaMua, IpaBuiibHas TPEYroJibHAsl TUpaMuaa U MPaBUIIbHBIN TETPadap, KyO.
IIpencrasienne 0 NpaBUIbHBIX MHOIOTPAHHUKAX: OKTadAp, TOACKa3AP U UKOCAdIP.

Boruncnenue 31eMeHTOB MHOTOTPAHHUKOB: péOpa, AuaroHanu, yriubl. llnomans
OOKOBOIl MOBEPXHOCTU U TOJHON MOBEPXHOCTH MPSIMOW MPU3MBI, IUIOIIAIh OCHOBAHHIA,



TeopemMa 0 OOKOBOHM MOBEPXHOCTH TPsiMOM mipu3Mbl. [Imomane 6G0KOBOW TMOBEPXHOCTH U
MTOBEPXHOCTU NPABUIIBHOW MUPAMU/IbL, TEOPEMA O TUIOIIAIN YCEUYEHHON MUPAMHU/IBI.

CummeTpus B IPOCTPAHCTBE. DIIEMEHTHI CAMMETPUU ITPaBUIIBHBIX MHOTOTPAHHHUKOB.
CummeTpust B IPAaBUJILHOM MHOTOTPAaHHUKE: CHMMETpHUS NMapajulelenuneaa, CUMMETPUs
PaBUIBHBIX IIPU3M, CAMMETPHS IIPABWIBHON ITUPaMUJIBI.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABIICHHBIE U ITPOTUBOIIOIOKHO HAIPABICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpPOB. JIEMCTBUS C BEKTOPAaMU: CIIOKEHUE U BBIUUTAHHE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ncio. CBOMCTBA CIOKEHHSI BEKTOPOB.
CBoucTBa YMHOKEHHsI BEKTOpa Ha 4uncio. [lonstne kommnanapHele BeKTOphl. [Ipu3Hax
KOMIUTAHAPHOCTU TPEX BEKTOpOB. [IpaBmio mapamnenenumnena. Teopema o pasioKeHUU
BEKTOpa I0 TPEM HEKOMIUIAaHApHBIM BeKTOpaM. [IpsAMoyrosnpHas cucremMa KOOpAUHAT B
npoctpancTBe. Koopaunatel BekTopa. CBA3p MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpPAMHATaMH TOYEK. YTOJI MEXAY BeKTopamu. CKasipHOE TPOU3BEAECHUE BEKTOPOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA VYYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKON TMO3UIMU OOYy4YaIOMIerocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUUCKOTrO OOIIecTBa, MPEACTaBICHHE O MaTeMaTUYECKUX
OCHOBaX ()YHKIIMOHHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SBICHUU, IPOLEAYP I'PaKIaHCKOIO
oOuiectBa (BBIOOPHI, ONMPOCHI U JPYroe), yMEHUE B3aUMOJECHCTBOBATh C COL[MAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMHU U Ha3HAUCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM T'paKJTAaHCKOM HMACHTUYHOCTH, YBaXKEHUA K
MpPOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTEMaTUKH, LEHHOCTHOE OTHOILIEHUE K
JNOCTHKEHUSIM POCCUHCKMX MAaT€MAaTHKOB M POCCHUNCKOW MAaTeMaTHYEeCKOW IIKOJIbI,
HCIOJIb30BaHUE 3TUX JIOCTHXKEHUH B IPYTUX HAyKax, TEXHOJIOTHX, chepax IKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH pOCCHIICKOrO Hapoja, CcHOpPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, 3THYECKOTO IIOBEIECHUS, CBS3aHHOIO C IMPAKTUYECKUM
IIPUMEHEHUEM JIOCTHIKEHUN HAYKH U AESITEIBHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIAa/1a
B [IOCTPOCHUE YCTONYHUBOTO OYyIyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, peHIeHUH, pPACCYX IACHUH, BOCHPUHUMYHUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocnMTaAHKE:

c(OPMUPOBAHHOCTh YMEHHMSI TNPUMEHATh MAaTeMAaTHYECKUE 3HaHUS B HHTEpecax
3I0pOBOI0 U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/10POBBIO
(3mopoBoe TMTaHWE, COAJTAaHCUPOBAHHBIA PEKUM 3aHATUA M OTIbIXa, peryJspHas
¢du3nueckas akKTUBHOCTB), (PU3NYECKOE COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-
0370POBUTEIBHOM IE€ATETbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH TPYIOJIOOHUS, MHTEPEC K Pa3IUUYHBIM
chepam mpodecCHOHANBHOM  JESATENIbHOCTH, CBSA3aHHBIM C MaTeMaTHUKOM u  eé
NPWIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiei mnpodeccun u
peann30BbIBaTh COOCTBEHHbIE JKM3HEHHBIE IUIAHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEMaTUYECKOMY OO0pa30BaHUIO M CaMOOOpPA30BAHHMIO HA MPOTSIKEHUU BCEU KU3HH,
TOTOBHOCTh K aKTMBHOMY Y4YaCTHUIO B PEIICHHH NPAKTUYECKUX 3a/1ady MAaTeMaTH4ECKOM
HaIlPaBJIEHHOCTH;



7) 3K0JIOTHYEeCKOe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYphI, IIOHUMAHHUE BIHMSIHUS COIMATHHO-
SKOHOMMYECKHUX MPOIECCOB Ha COCTOSTHUE MPUPOJHON M COLMAIBHOU Cpe/ibl, OCOZHAHUE
I00aJbHOIO  XapakTepa JKOJOTHYECKHUX TMpoOjeM, OpHEHTalus Ha IPUMEHEHHUE
MaTeMaTHYECKUX 3HAHUW JUIS pEIICHHS 3aJad B 00JIACTH OKpYXKaloIllel Ccpelpbl,
IJJAHUPOBAHHUE TMOCTYIMKOB W OIIEHKM MX BO3MOXHBIX TMOCIEICTBUI JJISI OKpYXKaromieh
Cpenbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH W OOIIECTBEHHOM INMPaKTUKH, MOHUMAaHHE MaTeMaTHYECKOM HAyKH Kak
chepbl 4eIOBEUECKON AEATEIbHOCTH, ATANOB €€ Pa3BUTUA U 3HAYUMOCTHU JJISI Pa3BUTHS
[UBWIN3ALNK, OBJIAJICHUE S3bIKOM MAaTEMAaTHUKU W MATeMaTUYeCKOM KyJIbTYpoOM Kak
CpPEJCTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISATh NPOCKTHYIO U MCCIIEA0BATEIBCKYIO
JEATEIbHOCTh MHANBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIC MPU3HAKU MAaTEMAaTUUECKHX OOBEKTOB,
MOHSATUHN, OTHOLIEHWW MEXIy TOHSATUSMHU, (DOPMYyIUpPOBATH OMpPENENCHUs TMOHATHIA,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUUA, OCHOBAHUA JJIs 000OIIEeHUS U
CpaBHEHUS, KPUTEPHUH IMPOBOJIUMOTO aHAJN3a;

BOCIIPHHUMATH, (DOPMYIUPOBATh U MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHbBIE U
OTpULIATETIbHBIC, EAUHUYHBIC, YACTHBIC U 00IIIKE, YCIOBHBIC,

BBISIBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTUBOPEYHUS B
(dakTax, JaHHBIX, HAOTIOJACHUAX U YTBEPKICHUSX, Mpe/jIaratb KpUTEPUH JIJIST BBISBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEUU;

JIenaTh BBIBOABI C MCITOI30BAHNEM 3aKOHOB JIOTHKH, JICTYKTUBHBIX U MHIYKTHBHBIX
YMO3AKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH  CaMOCTOSITENIbHO  JOKAa3aTeIhCTBA MATEMAaTUYECKHX YTBEPKICHUU
(IpsiMBIE ¥ OT MPOTHBHOTO), BBICTPAWBATh APTYMEHTAIIMIO, MPUBOIAUTH TMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BHIBOJIHI;

BBIOMpATh CIOCO0 pelieHus y4eOHOM 3ajaun (CpaBHUBATH HECKOJIBKO BAapHUAHTOB
perieHus, BrIOMpaTh HauOoJyiee MOAXOSAIINN C y4ETOM CaMOCTOSTEIBHO BBIJICIICHHBIX
KPUTEPUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh  BOIMPOCHI  KaKk  HCCIEAOBATENIbCKUM  HMHCTPYMEHT  MO3HAHUS,
dbopMyIUpOBaTh BOMPOCH], (UKCHPYIONIUE MPOTUBOPEYHE, MPOOJIeMy, yCTaHABINBATH
HMCKOMOE U JIaHHOE, (hOPMHUPOBATh TUTIOTE3Y, apPTYMEHTUPOBAThH CBOIO MTO3UIINI0, MHCHHE,



MPOBOAUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIM 3KCIEPUMEHT, HCCIEAOBAHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTW4ecKoro OOBEKTa, SBJICHHS, Mpoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy O0BbEKTaMH, SIBIICHUSIMH, TIPOLIECCAMU;

CaMOCTOSATENbHO  (QopMyJIHpoBaTh 000OIIEHHWS U BBIBOJBI IO pe3yjibTaTam
POBEIEHHOTO HAOJIO/IEHUs, HMCCIEIOBAHUSA, OLIEHUBATh JTOCTOBEPHOCThH MOJTYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIECHNIA;

MPOTHO3MPOBaTh  BO3MOXKHOE  pa3BUTUE TMpollecca, a TakXKe BbBIIBUTaTh
MPEINOI0XKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISAT JIeUIMTHI MH(DOpMAIK, JaHHBIX, HEOOXOIUMBIX JJI OTBETA HA BOIIPOC U
IUIS PEIICHUs 3aauH;

BbIOMpaTh WHGOPMAIMI0O W3 HCTOYHUKOB PA3UYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UpPOBaTh W HHTEPNPETUPOBATh HH(OPMALMIO PANIUYHBIX BHUIOB U (opm
IpeJICTaBICHMUS;

CTPYKTYypUpOBaTh HMHGPOpPMAIMIO, TMPEACTAaBIATE €€ B pasnuyHblXx  (opmax,
WJUTIOCTPUPOBATH IpapUUeCcKy;

OILICHMBATh HAA&KHOCTh WH(MOPMALMK IO CaMOCTOSTENBHO CGHOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUSA

Oo0wmenue:

BOCIPUHUMATh U (POPMYIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSAMU U LIETSAMU
oOLIeHHUs], ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX
TEKCTaX, aBaTh MOSICHEHUS IO XOJy pPEIICHUs 3aJadl, KOMMEHTHUPOBATh MOJIYYEHHBIN
pe3ynbTar;

B X0J1€ 00CY>KJICHHSI 33]1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBI,
pemaemMon 3a/1adu, BBICKA3bIBATh WJEH, HAILIEJIEHHBIE HAa MOUCK PELIEHMS, COMOCTABIATh
CBOM CYXACHHS C CYXKJICHUAMH IPYTUX YYaCTHUKOB JIMAJora, 0OHapyXUBaTh pa3inuue u
CXOJCTBO MO3UIMH, B KOPpeKTHOW (opme (POpMyIHpoOBaTh pa3HOINIACUs, CBOU
BO3PAXKEHUS;

MIPEACTABIIATH PE3YNIbTAThl PEIICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIIEI0BaHHUsI, TPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad Mpe3eHTalud |
0COOEHHOCTEN ayIUTOpPHUHU.

PerynsiTuBHBIC YHMBeEpPCAJbHbIe Y4eOHbIe 1eliCTBUA

Camoopranusanus:

COCTaBJIATH IUIaH, AJITOPUTM PELIEHMs 3aJjaul, BHIOMPATh CIIOCOO pELIeHUs ¢ y4ETOM
UMEIOUIMXCS  PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUpPOBaTbh MU
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOI HH(OpMALIHHL.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:



BJIQ/ICTh HAaBBIKAMHM TO3HABATENIbHON pediekcun Kak OCO3HAHUS COBEPIIAEMBIX
JACUCTBUM U MBICIMTENBHBIX MPOLIECCOB, HMX pPE3yJbTaTOB, BIAAECTh CIIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIS MPOLECCA U PE3yJbTaTa PEIICHUS] MaTEMAaTHYECKOM 3a/1a4u;

OPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPU PEILIEHUU 33J]a4l, BHOCUTb
KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWIECHHBIX
OIINOOK, BBISIBJIEHHBIX TPYJHOCTEW;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa LEJIH U YCIOBHSIM, OOBICHATH HPUYHUHBI
JOCTUKEHMSI UM HEOCTH)KEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOUTh OLIMOKY, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eATEJIbHOCTD:

MMOHUMATh W UCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAMBUAYAIbHON pabOThI
[P peLIEHNN Y4eOHBIX 3a7a4, IPUHUMATh LE€JIb COBMECTHOM IESITEIbHOCTH, TUIAHUPOBATH
OpraHM3alMi0 COBMECTHOM paboThl, paclpenensTh BHUABI padoOT, JI0roBapUBaThCH,
o0CyKIaTh MpoLecC U pe3yibTaT padboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TIPYNNOBBIX QopMax paboTsl (0O0CykJaeHus, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh pa0OThl U KOOPAMHUPOBATH CBOU
NEUCTBUA C OPYTMMH 4YJ€HaMU KOMaHJbl, OEHUBATh KayeCTBO CBOETO BKIIAJa B OOIIMN
IPOAYKT [0 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDI

K xoniry 10 kiaacca oOyyaromuicss HAyquTCs:

e CBOOOJHO ONEPHPOBATH OCHOBHBIMH TIOHSTHSAMHU CTEPCOMETPUU TIPH PEIICHUN
3a/1a4 ¥ TMPOBEICHUY MAaTEMaTHYECKUX PACCYKIACHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH U CIEICTBHS W3 HHUX TMPU PEIICHUU
T€OMETPUYECKUX 3a]1aY;

e KJIacCHU(pUIIMPOBATh B3aUMHOE pPACIOJOKCHHE TPSIMBIX B  IPOCTPAHCTBE,
TJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH MOHATHUSIMHU, CBS3aHHBIMH C YyIJIaMd B IPOCTPAHCTBE:
MEXy MPSMBIMU B TIPOCTPAHCTBE, MEXKITY MIPSIMOU U IIIOCKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHSATUSIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH,

e CBOOOJHO pacIio3HaBaTh OCHOBHBIC BHBI MHOTOTPAaHHUKOB (IIpU3Ma, MTUPAMH/IA,
IPSIMOYTOJIBHBIN TTapajuiesienune, Kyo);

e KJacCU(pUIIMPOBATH MHOTOTPAHHUKH, BHIOMPAsi OCHOBAHUSI JIJIsl KJIaCCU(DUKAITUY;

e CBOOOJHO OIMEPUPOBATH MOHATHUSMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
MJIOCKOCTBIO;

e BBINOJHATH NapaJJIENbHOE, LEHTPAIbHOE W OPTOrOHAIBHOE MPOEKTHUPOBAHUE
(Guryp Ha MIOCKOCTb, BBIMOJIHATh U300paKeHHs PUTYP HA TIOCKOCTH;



CTPOUTHh CEYEHUS MHOTOIPAHHUKOB PA3JMYHBIMA METOJAMH, BBIITOIHSITH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOIIATU IOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma, NHpaMHUAA),
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popMyT;

CcBOOOJHO OMEPUPOBATH MOHITHIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI;

CBOOOZIHO  ONEpPUPOBaTh IMOHATUSMH, COOTBETCTBYIOLIMMHU  BEKTOpaM U
KOOpAWHATAaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JCHCTBHS HAJl BEKTOPAMU;

pemaTh 3aJa4i Ha JI0Ka3aTeIbCTBO MATEMATHYECKUX OTHOIIECHUN W HAaXOXKJEHUE
F€OMETPUYECKUX BEJIIMYMH, TPUMEHSASI HW3BECTHbIE METOAbl TMpPU PpPEUICHUU
MaTEMaTUYECKUX 3a]1a4 MOBBILIEHHOTO U BBICOKOI'O YPOBHSI CJIOKHOCTH;
OPUMEHATh  NPOCTEHIIME  MPOTPAaMMHBIE  CpPEACTBA W 3JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUYECKHX 33]1ay;
U3BJIEKaTh, NpeoOpa3oBbIBATh W  HHTEPHPETHPOBATH  MH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTYypax, MPEICTABICHHYIO HAa YEPTEXKAX U
PUCYHKAaX;

OPUMEHATH IOJYYEHHbIE 3HAHMS Ha IMPAKTHKE: CPAaBHUBAaTh M aHAIM3UPOBATH
peanbHbIe CHUTyallMH, NPUMEHATh HM3YYECHHbIE MOHATHA B IpOILIECCE IOMCKa
pelieHus MaTeMaTU4ecKd CQPOpPMYJIMPOBAHHOM MpPOOJEMBbI, MOJEIUPOBATH
peanbHbIe CUTyaluu Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh OCTPOCHHBIE MOJAEIIN C
UCIIOJIb30BaHUEM F€OMETPUUECKUX MOHATHI U TeopeM, arrapaTa aiareopsl, pemaTh
NPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM T€OMETPUUECKUX BEIIMYNH;
MMETh NPE/ICTaBlIeHUs 00 OCHOBHBIX ATalax pa3BUTHS T€OMETPUH KaK COCTAaBHOM
4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoabneie  Ipaxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnonokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL IPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MapaAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMasi,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUsI HA PUCYHKE
IJIOCKOCTH, MAapaJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHH1KH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBbIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
IPSIMBIX U IFIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUS MPSMBIX U TUIOCKOCTEH

N300paxenune cedyeHuit nupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOAT uepe3 ux peéopa.
N3o006paxeHue nepeceueHus MOMTy4YeHHBIX
iockocTeil. PackpammBanue mocTpOeHHBIX
CEYCHHI pa3HBIMH I[BETAMU

N3o00paxenune cedyeHuit mupamuabl, kKyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.
N300paxeHne nepeceyeHus MOTy4YeHHBIX
IJI0CKOCTEH. PackpammBanye moCcTpOEHHBIX
CEYCHHI pa3HBIMH I[BETAMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux pedpa.
N300pakeHue nepecedyeHus moTyudeHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CEYeHUM Pa3HbIMH IBETaAMU

N300parkeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedyeHus moryueHHbIX
IJIOCKOCTEN. PackpammBaHne MOCTPOECHHBIX
CeUeHUM Pa3sHbIMH IBETAMU

MeTton ClIeaoB s MMOCTPOCHUMA CcedeHUI




15

Mertoa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NpsMbIX U
IIJIOCKOCTEN

16

Mertopa cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMHCh 11aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCETPHUU: TeopeMa 0

MIPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapajutenpHbIe IPsIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JAaHHOU
npsMoi. Jlemma o nepecedeHuu
NapaAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIEIbHON MPOEKIINH

enTpanpHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

33,[[8.‘11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIOJIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceuenus, TPOXOASILETO Yepes
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJyIEAbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMEHEHUE JUISI
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CBoncTa
napajuieNienune1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH ITUIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE MPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEICTBUS U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpeceueHus Ipu
IIEPECEYEHUH JIBYX MapalIeIbHbIX
IIJIOCKOCTEM TpeThen

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUN IIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40 CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuleJienune1a

41 Brruucnienue JuiiH OTpE3KOB B KyOe 1
IPSIMOYTOJIBHOM TapajuleseuIe e
[IepneHuKyISPHOCTE NPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
[lepneHIMKyYIAPHOCTD NPSAMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHuKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o cyniecTBOBaHHU U

m €AVMHCTBEHHOCTH IPSIMOM, TPOXOASAILEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45 [ImockocT U nepreHINKYIApHbIE UM
IIPSIMBbIE B MHOTOTPaHHHUKaX

46 [InmockocTH U nepreHINKYIApHbIE UM
MpsiMble B MHOTOTpaHHHUKAX

47 Ilepnenpukynsp u HakinoHHad. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

48 [Tepnennukynsp n HaknoHHad. [loctpoenne
MEPIEHIUKYIIApA U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas

u oOpartHasi)




Teopema o Tpéx nepneHAUKYIsApax (mpsmas

50 u oOpartHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMBbIMU

59 ITouck neprneHauKyISAPHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 IIPaBWJIBHON MUPAaMUBI C IIOMOILBIO
OPTOTOHAJIBHOM MPOEKIINH
IToctpoenue ceuenuii kyba, Ipu3Msl,

55 IIPaBWIBHON NMUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NPOEKINU
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 rwiockoctu. [Imockoctu cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHMKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUI OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PaccTOSHUM OT TOYKH 110 IIIOCKOCTH
CriocoObl OyCTUTH NEPHIEHANKYISPHI:

60 CUMMETpHUS, CABUT TOYKHU MO MapalieIbHON
psAMOI

61 CaBur no HenapauienbHON IPSIMOH,

HU3MCHCHUC paCCTO}IHI/Iﬁ




62

Konrponsnas padora "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcrtae"

63

IToBTOpEHME: Yyroy Mexay NPsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

65

66

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBITUCIICHUS yTIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIil yrosi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yTIja

67

68

69

70

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYIISIPHBIX IITIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIApHOCTH IIIIOCKOCTEH;
TeopeMa O IPSAMOM IIEPECEUEHU IBYX
IIJIOCKOCTEN MEPIIEHIUKYJIISIPHBIX TPETHEN
IIJIOCKOCTH

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPSIMOYTOJIBHOTO
napajuiejenumena

TeopeMa 0 naroHany nNpsIMOYroJIbHOIO
napajuleJIenuIea u CICICTBUE U3 HEE

71

CrepeoMeTpriecKre U TPUKIIAIHbIC 3aa4H,
CBSI3aHHBIE CO B3aUMHBIM PaCIOJIOKEHUEM
MPSAMBIX U IJTIOCKOCTH




72

[ToBTOpEHME: CKPELIMBAIOLIUECS IPSMBIE,
napasuJiesibHble IUIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHMKaxX

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCXKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
MIPOCTBIX CUTYAIUSAX

74

75

76

Paccrosinue OT TOUKH 10 TIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHﬂHKynﬂpHOﬁ IIJIOCKOCTH

Tpéxrpanusiii yroi, HepaBeHCTBA IS
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOpEeMbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

77

DneMeHTHI ChepPUIEeCKON TeOMETPHH:
reoJie3nYecKue JTMHUU Ha 3emiie

78

79

Kontponbnas padota "Yribl u paccrosiHus"

CucremaTtuzanus 3HaHuN "MHOrorpaHHUK U
€ro 2JeMEHTHI"

80

[Inpamupa. Buael nupamun. [IpaBunpHas
npamMuaa

81

82

[Ipusma. IIpsAmast u HaKJIOHHAS IPU3MBI.
[IpaBunbpHas npusma

[IpssMolt napaienenunen, NpsMoyroJbHbIN
napajiesienunes, Kyo




Beinykieie MHOrorpanHuku. Teopema

83 Ditnepa L
Brimykiibie MHOTOrpaHHUKH. Teopema
84 Diinepa. [IpaBuiibHBIC U TIOJYIPABUIIHHBIC 1
MHOTOTPaHHUKH
85 Kontponbnas padota "MHororpanHuku" 1
86 [ToHnATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1
93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1
98 O0o0mIeHre M cucTeMaTH3aIus 3HAaHUH 1
99 O06o0061IeHre U cucTeMaTU3alus 3HaHU! 1
100 WroroBas koHTpoJsibHas paboTa 1
101 O000I11IeHIE U CUCTEMATHU3ALIUS 1
102 O0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 1




OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

I'eomerpus : 10-11 knaccel: yueb. mist oopazosart. opranuzanuii / [Artanacsa JI.C., byryzos B.®.,

Kanomues C.b. u ap.]. — 22-e uzn., — M: IIpocsemenue

METOIUYECKHUE MATEPHUAJIBI JIVIA YYUTEJIA

* [Toypounsle pa3paboTku o reometpun, 10xmace /1.D.Aiiazsn, JI.A. AliBazsH, Bonrorpaa: «Yaurens-
ACT», 2014r.

* ['eomerpust 10-11: Tunossie 3apanus st popmupoBanus Y'Y/ / JL.U.boxenkosa, Mocksa 2014

* B. U. Pookuk. ['eomerpust: nuaaktuueckue marepuansl st 10 kinacca ¢ yriayOJIeHHBIM H3YYeHHEM
marematuku. M.: [IpocBemenue, 2007T.

* B. M. [TanoBckuit. Yriy6ienHoe nuzydenue reometpuu B 10 kiacce.- M.: npocsetienue, 2002r.
* B. A. CmupHnoB. I'eometpus. [Inanumerpus. ITocobue mis noarorosku k EI'D.- M.:MITHMO, 2009r.

* B. A. Cmupnos. ['eomerpust. Crepeomerpusi. [locobue nns noarorosku k EI'D.- M.:MIIHMO, 2009r.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

* http://fcior.edu.ru/

 Marematuka B IIKOJE — KOHCYJbTAllMOHHBIA weHTp http://www.school.msu.ru
. I'azera «MaremaTtuka» N3 parenbekuit Hom «IIepBoe CEHTSOpS»
http://www.math.1september.ru

* Olmarematnka OOydvaromiasi oHJalH-cucTtema 1o Maremaruke https://01lmath.com/

. MaremaTudeckue STIOJIBI http://www.etudes.ru/



* OU3MKO-MATEMATUYECKUI HAYYHO-TIONYJIAPHBIN JKYPHAJ JUIsl IIKOJBHUKOB U CTYIEHTOB

Kganr http://www.kvant.info/



		2023-09-14T14:36:43+0300
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ГОРОДА РОСТОВА-НА-ДОНУ "ШКОЛА № 115 ИМЕНИ ЮРИЯ АНДРЕЕВИЧА ЖДАНОВА"




