PABOYASA ITPOT'PAMMA
yueOHoro npeamera «I'eomeTpusn)
s ooyqarmmxes 10-11 knacca (mpoduabHbIii ypoBeHb)

HHOACHUTEJBbHAA 3AIINCKA

I'eometpus sBnsiercs ogHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEAHEr0 OOIIEro
o0pa3oBaHMsl, TaKk Kak 00ecrieuMBaeT BO3MOKHOCTh U3YyUEHUS JUCLUIUINH €CTECTBEHHO-HAy4YHOU
HAIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTAapHOro LuKJa. [I0CKOJIBKY JIOrMYecKOe MBILUICHUE,
dopmupyeMoe IpH HM3YyYEHHH OOydaroIMMUCS TOHATHMHBIX OCHOB TIE€OMETpUH, IpHU
JI0Ka3aTEeJIbCTBE TEOPEM M IIOCTPOCHUM LENOYKU JIOTMUECKHUX YTBEP)KIACHUH IpU pelIeHUun
reOMETPUUYECKUX 3a/la4, YMEHHE BBIIBUIAaTh U ONPOBEPraTh TIMIIOTE3bl HENOCPEACTBEHHO
UCTOJB3YIOTCS TPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Llenb ocBoeHust nmporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriiyOJ€HHOM ypOBHE —
pa3BUTHE WHIMBHUIYaJbHBIX CIIOCOOHOCTEH OOYYalOIIMXCSl NPU H3YYEHUM TE€OMETPUH, Kak
COCTaBIISIFOLICH TpeaMeTHOW oOmactu «Marematnka W WH(QOpPMATHKa» depe3 obecredeHue
BO3MOKHOCTH NPUOOpETEeHHs] U HCIOJIb30BaHUS Oosiee IIyOOKHX TIeOMETPUYECKHX 3HAHUN U
NEeHCTBUM, celU(PUUHBIX F€OMETPUM, U HEOOXOAMMBIX JI YCHEIIHOIO MpOo(ecCHOHAIbHOIO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BaHUEM MAaTEMaTHUKH.

[IpropuTeTHBIME 3a/1a4aMU Kypca T€OMETPUHN Ha YIIIyOJIEHHOM YpOBHE, PACHIMPSAIOIIUMU
U YCWJIMBAIOLUIMMHU Kypc 6a30BOr0 ypOBHSI, SIBIISIOTCS:

paciiipeHHe MPEJCTaBICHUS O TEOMETPUM KakK YacTH MHUPOBOH KyJIbTypbl U
(opMHpOBaHKE OCO3HAHUS B3aUMOCBS3H F€OMETPUH C OKPYIKAIOLIMM MUPOM;

dbopMHupoBaHHE TPEICTABICHUS O TMPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIINX
MaTeMaTUYECKUX MOJENAX, TO3BOJSIIOIIMX ONMCHIBATh W U3ydyaTb pa3Hble SBJICHUSA
OKpY’KaroIlero MUpa, 3HaHUE MOHATHHHOrO ammapara no pasaeny «CrepeomeTpus» yueOHOro
Kypca F€OMETpHH;

(hopMHpOBaHHE YMEHHMSI BIIAZIETh OCHOBHBIMU MOHATHUSMM O MPOCTPAHCTBEHHBIX (UTYypax
U UX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (GOpMYyJT U YMEHHME HMX MPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HaXOJUTh HECTAHAAPTHBIE CLIOCOOBI pELICHUS 3a/1a4;

dbopMHpoBaHHE YMEHHs paclo3HaBaThb Ha uepTeXax, MOJAEIIX U B pealbHOM MHpE
MHOTOTPaHHUKH U TeJla BPaLIeHUsI, KOHCTPYHPOBATh T€OMETPUUYECKUE MOJIEINH;

¢dopmMHpoBaHHE  TOHUMAHUS  BO3MOXXHOCTH aKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYeCKUX TeOpHuil, (OpMUPOBaHHWE MOHMMAHHUS POJU AKCUMOMATUKH TpPU IMPOBEIECHUU
pacCyXIACHU;

(dbopMUpOBaHHE yMEHMs BIAJETh METOAAMH JI0Ka3aTeIbCTB U AJTOPUTMOB pEIICHHUS,
YMEHMSI MX TPUMEHATh, IPOBOJIUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE pPEIICHUs
CTEpEOMETPUYECKUX 3aJady U 3aJad C [PAKTUYECKUM CoOJAepKaHHeM, (HOpMHUpOBaHHE
NPEJCTaBICHUS O HEOOXOAMMOCTH JI0OKa3aTeNbCTB MpPU OOOCHOBAaHMM MaTeMaTHUECKUX
YTBEPKICHUM U POJIM AaKCHOMATUKU B MTPOBEIECHUM JIEYKTHUBHBIX PACCYXKICHHUIA;

pa3sBUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyJaroluxcsi, IM03HABAaTEIbHONM aKTUBHOCTH, HCCIEI0OBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIJIEHMS], UHTEPECA K N3YUEHHUIO T€OMETPHH;

¢dbopMupoBaHue (QYHKIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUS
pacrio3HaBaTh MPOSIBICHUS TE€OMETPUUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNIbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3yYEHUU APYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEMl M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS pEAIbHBIX CUTyallMi, MCCIEN0BaHUSA
MTOCTPOECHHBIX MOJIENICH, UHTEPIPETAIH MTOJYYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMHU COJEpXKATeIbHBIMU JMHUSAMHU yueOHoro kypca «['eomerpusi» B 10-11
kiaccax saBisTcs: «[IpsiMble M MIIOCKOCTH B TpOCTpaHCTBe», «MHororpanHukm», «Tena
BpallleHus», « BEKTOpBI U KOOPAMHATHI B IPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

CdopmymnupoBannoe Bo ®I'OC COO TpebGoBaHHE «yMETh OINEPUPOBATH MOHITHAMUI,
pEJIeBaHTHBIMY T€OMETPHUH Ha yriayOnéHHOM ypoBHE oO0yueHust B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJepKaTelbHbIM JHHHUSAM ydeOHOro Kypca, a (QOpMHUpOBaHUE JIOTUYECKHX YMEHUM
pacripeniensercss HE TOJBKO IO COJACPXKATElIbHBIM JIMHUSAM, HO W MO TojxaM OOydYeHHs.
Copepxkanne  00pa3oBaHusl, COOTBETCTBYIOIIEE IPEIMETHBIM  pE3yJibTaTaM  OCBOCHHS
denepanbHOil paboueil MporpamMMbl, paclpeieiIEHHbIM 10 ToAaM 00ydYeHHsl, CTPYKTypHUPOBAHO
TakuM 0O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
o0pamanich HEOJHOKPATHO. OTO TMO3BOJSET OPraHMW30BaTh OBJAJICHHE T'€OMETPHUYECCKUMHU
MOHATUSIMH U HaBBIKAMHU IIOCJIEIOBATEIIBHO M IOCTYINATENbHO, C COOJIOJICHUEM MPUHIINIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHMSI BKJIIOYaTh B OOILIYyI0 CHCTEMY I'€OMETPHUYECKHUX
Mpe/ICTaBICHU 00yJarommxcs, paciupss U yriayomnss e€, oopasysl MpoYHble MHOXKECTBEHHbIE
CBSI3U.

[lepexon K U3y4eHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math yciuoBus s AuddepeHnHanuy  o0ydeHHs, TOCTPOCHHUS WHIMBHIYaTbHBIX
o0pa3oBaTeNbHBIX MpOrpamMM, OOECHe4YuTh YrIyOJEHHOE HW3Y4YeHHE TEeOMETPpUU  Kak
COCTaBIISIIOLICH yueOHOTO MmpenMeTa «MaremMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YyUeHHUsT MaTeMaTUKH C Y4ETOM BhIOOpa
Oynymeit npodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXAY OOmUM U MpodecCHOHATBHBIM
oOpa3oBaHHEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kiacce — 102 gaca (3 yaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B Henenio).
COJAEP)KXAHUE OBYYEHUA

10 KJIACC

IIpsimble ¥ IJIOCKOCTH B MIPOCTPAHCTBE

OcHoBHbl€ NIOHATHA cTepeomeTpun. Touka, npsmas, IIOCKOCTb, TPocTpaHcTBO. [lonsaTHe
00 aKCMOMATUYECKOM MTOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUU U CIIEJICTBUS U3 HUX.
B3anMHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIINECS, TapAIICIIbHBIE U
cKpemuBaromuecs npsmsle. [Ipu3Haky ckpenBaromuxcs npsAaMbIxX. [lapamiensHOCTs IPSAMBIX U
IIJIOCKOCTEN B MPOCTPAHCTBE: MapalIC/IbHBIE MPSAMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX
NPSMBIX, MApPAUIEIBHOCTh  NPAMOM M IUIOCKOCTH. [lapamnensHoe UM LEHTpaJbHOE
IPOEKTHPOBaHUE, H300paxkeHue Gpuryp. OCHOBHbIE CBOWCTBA MAapaJIEIbHOIO IPOSKTUPOBAHUSI.
N3o6paxenue puryp B napauieabHOW MPOEKIMU. YTJIIbl C COHAIIPABIEHHBIMH CTOPOHAMM, YTOJI
MEXIy INpSAMBIMU B IPOCTpaHCTBE. IlapaneabHOCTh IUIOCKOCTEN: MapajulelbHbIE ILIOCKOCTH,
CBOICTBa MapayyiesbHbIX II0cKocTel. [IpocTeiiiue npocTpaHCcTBEHHBIE (PUTYphI HA MIIOCKOCTH:

TeTpasap, NapajuleIeIUIEe], IOCTPOCHUE CEYCHUM.

[lepneHuKynsIpHOCTH HPSAMOM M IJIOCKOCTH:  NEPIEHIMUKYJISIpPHbIE MpsIMBIE B
IIPOCTPAHCTBE, IIPSIMBbIE IApaUIC]IbHbIE M IIEPIEHIUKYJSIPHBIE K IUIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH NPSAMOM M IJIOCKOCTH, TEOpeMa O MpSAMOW IEepHEeHIUKYISPHON
m10ckocTd. OpTOroHaabHOE NPOEKTUpOBaHUE. [lepneHauKyIssp U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI 10 MIOCKOCTH, MPOEKIHS (PUTYypbl HAa TIOCKOCTb.
[lepnieHqUKyYIAPHOCTD IUIOCKOCTEN: MIPU3HAK MEPIEHAUKYIAPHOCTH ABYX IUIOcKocTer. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

Yribl B INPOCTPAHCTBE: YrOJd MEXKAY MNPAMOM U IUIOCKOCTBIO, ABYTPAaHHBIM yrol,
JUHENHBIN yroyl JBYrpaHHOro yria. TpéXrpaHHbli 1 MHOTOrpaHHble yribl. CBOMCTBA MIOCKUX
yIJI0B MHOrOrpaHHoro yria. CBONCTBA IUIOCKMX M [BYI'PAaHHBIX YIJIOB TPEXI'PAHHOIO YIUIA.
TeopeMbl KOCUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yTJIa.



MHoOrorpaHHuKHU

Bunel MHOTOrpaHHMKOB, pa3BEPTKa MHororpaHHuka. l[Ipmsma: n-yronapHas mpusMa,
npsiMasi 1 HaKJIOHHAs NPU3MbI, OOKOBas W IOJIHAs IOBEPXHOCTh NpusMsbl. Ilapamnenenunen,
IPSIMOYTOJIbHBIA NapajuleNieNUIel W ero cBoucTBa. KpaTyalimiyme IyTM Ha HOBEPXHOCTU
MHoOrorpaHHuka. Teopema DJiinepa. IIpocrpanctBeHHas teopema I[ludaropa. IMupammpma: n-
yroJjibHasi MUpaMuAa, MpaBUiIbHas U yced€HHas nupaMmubl. CBoiicTBa pédep u OOKOBBIX IpaHei
IIpaBWIbHON nupaMubl. [IpaBuiabHBIE MHOTOIpAaHHUKHU: IpaBWIbHAs MIpU3Ma M IPAaBUIIbHAS
NUpaMyu/a, paBUIbHAs TPEYroJbHas MUPaMUAA U MPaBUIIbHBIN TeTpa’p, kKyO. IIpencraBnenue
0 IIPaBUWJIbHBIX MHOTOI'PaHHUKAX: OKTA3/p, AOJAEKAdAP U UKOCABP.

Bbruucrienue 31eMEHTOB MHOTOTPaHHUKOB: péOpa, AuaroHand, yrisl. Ilnomans OokoBoi
IIOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSMOM IPHU3MBbI, IUIOLIA/Jb OCHOBAaHUM, TEOpeMa o
OOKOBOH MOBEPXHOCTH MNpsiMON mnpu3Mbl. Ilnomans OGOKOBOH IMOBEPXHOCTH M IOBEPXHOCTH
[IPaBUJIILHON IIUPAMU/IBI, TEOPEMA O IUIOIIAAA YCEYEHHOU IMPAMHUIBI.

CuMMeTpust B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPUU IPABUWIBHBIX MHOI'OI'DAHHUKOB.
CumMerpusi B TpaBUIbHOM MHOTOIpDAaHHUKE: CHMMETpUsI Napajuieienunena, CUMMETpUs
IIPaBWIBHBIX IIPU3M, CAMMETPHS IIPABUIBHON MPAMUIBI.

BexkTopbl M KOOPANMHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpPAaBJIEHHbIE M IPOTUBONOJIOXKHO HaIlpaBJIIEHHbIE BEKTOphl. PaBeHCTBO
BEKTOPOB. [I€HCTBUSA C BEKTOpPAMHU: CIIOKEHHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHOXEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEeKTOpa Ha 4ucio. [lonsaTue xomruiaHapHbsle BEKTOphI. [Ipu3HaK KOMIUIaHApHOCTH
Tp€X BekTopoB. IlpaBuiio mapamnenenunena. Teopema O pas3loKEHUMM BEKTOpa MO TpEM
HEKOMIUIAaHApHBIM  BekTopaMm. lIpsAmoyrosbHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeXAy KOOpJAMHATAMHU BEKTOpAa U KOOpAMHATAMH TOYEK. YTOJ
Mexy BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KUIIACC

Tena Bpamenus

[ToHATHA: UMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKas IOBEPXHOCTb, cheprueckas
MIOBEPXHOCTh, OOpasyomue mnoBepxHocTed. Tena BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnosnoxeHue cepsl U IIOCKOCTH, KacaTesbHas IIOCKOCTh K
cdepe. M300paxeHue Ten BpaleHUs Ha miIockocTu. Pa3Béprka unnuHapa u konyca. Cummerpust
cdepsl U mapa.

O6béM. OcHoBHbIE cBoicTBa 00bEMOB Tei. Teopema 00 00BEME NPSAMOYTOJIBLHOTO
napajenenunena 1 ciaeacTsus u3 He€. OO0bEM NpsAMONW M HAKIOHHOM MPHU3MBI, LWIMHIPA,
nupamMuibl 1 Konyca. O0bEM apa U apoBOro CerMeHTa.

KomOuHanuu Ten BpalleHUss U MHOrOrpaHHUKoB. Ilpu3Mma, BhucaHHas B IWJIMHAD,
omnucaHHas okoyio nuiauHApa. Ilepeceyenue chepsl u mapa ¢ miockocTbio. Kacanue mapa u
cdepsl II0CKOCThIO. [IOHATHE MHOTOTpaHHHKA, OIMCAHHOTO OKOJIO cepsl, chepsl, BIUCAHHOH B
MHOT'OI'paHHUK WJIK TCJIO BPAIICHU.

[Tnomans MOBEPXHOCTH LMIMHJIpPA, KOHYca, Miomans cdepsl u e€ vacteil. [lomoOue B
npoctpancTBe. OrTHomieHne 0O0BEMOB, IUIOMIAZe TMOBEPXHOCTEM MOAOOHBIX  uryp.
[IpeoOpa3oBanue momodus, romoTeTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEpEOMETPUUYECKUX METOJIOB.

IloctpoeHne ceueHMi MHOTOTPAaHHUKOB U TE€Jl BpalllEHUSA: CEUEHUs LUIMHApa
(mapanienbHO W TMEPIEeHIUKYISIPHO OCH), CEYCHHS KOHyca (TMapajuiesibHble OCHOBAHHIO U
MPOXOAAIINE Yepe3 BEepIIMHY), CEYSHUs IIapa, METOJbl IMOCTPOSHHUS] CEUEHUI: METOJ CIIE/IOB,
METO]T BHyTPEHHET0 POEKTUPOBAHNUS, METO/] IEpEHOCA CEKYIIEN IIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE



BexTops! B nnpoctpancTBe. Onepannu Hajl BEKTOpaMu. BeKTOpHOE yMHOXEHHE BEKTOPOB.
CgoiicTBa BEKTOPHOrO yMHOXEHHs. [IpsMoyrosibHasi cuctemMa KOOpPAWHAT B MPOCTPAHCTBE.
Koopaunatsl Bektopa. Pa3noxxenue BexkTopa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOX MpH
peLIeHNU TEOMETPUYECKUX 3a/a4.

JBM:KeHNS B IPOCTPAHCTBE

JBwxenus mnpoctpaHcTBa. OtoOpakeHus. JIBukeHus W paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)KCHMH. BuIbl IBHKEHMI: IapaJUleIbHBIM IEPEHOC, LICHTPajbHAas CUMMETpPHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT mpsiMoii. [IpeobpazoBanus nogobus. [Ipsmas u chepa
Diinepa.

INIJIAHUPYEMBIE PE3YJIbTATDI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHSI» (YIJYBJEHHBIIH YPOBEHb) HA YPOBHE CPEJIHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHcKoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOW TO3MLIMU  OOydaromerocss Kak aKTUBHOTO |
OTBETCTBEHHOT'0 WIEHAa POCCHICKOrO OOIIECTBA, MPEACTABICHUE O MaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUH, TPOIEAYp TPaKIaHCKOTO OOIecTBa
(BBIOOpHBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJCHCTBOBATH C COLUAIbHBIMU HHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAYCHHCM,

2) maTPUOTHYECKOE BOCITUTAHME:

c(OPMHPOBAHHOCTH POCCUICKON TPAKAAHCKON MACHTUYHOCTH, YBOKEHHS K TPOIUIOMY H
HACTOSILIEMY POCCHIMCKON MaTeMaTHUKH, EHHOCTHOE OTHOILLIEHHE K JOCTHXKEHHSIM POCCUHCKHX
MAaTEMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, WCIOJb30BAHUE 3THUX JIOCTHKCHUU B
JIpYTUX HayKaxX, TEXHOJIOTHUSAX, chepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHHWE JYyXOBHBIX IIEHHOCTEH  POCCHHCKOTO  Hapona, Cc(HOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MOBEJACHUS, CBI3aHHOTO C MPAKTHUYECKUM PUMEHEHUEM
JOCTH)KEHUI HAyKH M JESITENbHOCTbIO YYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYMBOTO OYIyIIEero;

4) 3cTeTHYeCcKOe BOCIHUTAHHE:

ACTETUYECKOE  OTHOIIEHWEe K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peHIeHWH, pacCyXIeHUH, BOCHPHUHUMUYUBOCTh K
MaTeMaTUYeCKUM acTlieKTaM Pa3uYHbIX BUIOB UCKYCCTBA;

5) pu3nueckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TIPUMEHSATh MAaTEMAaTHUYECKUE 3HAHUSI B MHTEPECAX 3I0POBOTO
u Oe3omacHOro o0pasza »KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0pPOBBIO (3/10pOBOE
NMUTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHATUN U OTAbIXA, PETYJIsIpHAs (PU3UUYECKasi aKTUBHOCTB),
(bu3MUecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIHHOCTHIO;

6) TpynoBoe BocnUTAHME:

TOTOBHOCTh K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYJIOJI00Us, UHTEpEC K Pa3IHdHbIM cdepam
npo¢eCCUOHATBPHON JEATEIHPHOCTH, CBA3aHHBIM C MAaTEMAaTHKOW W €€ MPUJIOKCHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccun W pPeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTHKEHUHU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUH
MPaKTUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOTHYECKO€E BOCITUTAHUE:

c(hOPMHUPOBAHHOCTh JKOJIOTMUYECKOW KYyJIbTYpbl, MOHUMAHWE BIUSHUS COIHAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HA COCTOSIHME IPHUPOJHOM M COLMAIbHOM CpeAbl, OCO3HAHHE
rJI00aTBbHOTO  XapakTepa  OSKOJOTMYECKHX  MpoOJieM, OpHeHTaluuss Ha  [pUMEHEHHe



MaTeMaTHYECKUX 3HAHWMU Ul PelIeHHs 3a/1ad B OOJIACTH OKPYIKArollled Cpeibl, MIIaHUPOBAHUE
ITOCTYNKOB ¥ OLICHKU UX BO3MOKHBIX MOCIEACTBUN JUIsl OKPYXKAIOIEH CPEIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKH M OOIIECTBEHHOW NMPAaKTUKW, MOHUMAHHE MAaTEMaTWYeCKON HayKH Kak cQepsl
YEJIOBEUECKOU NIEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUYMMOCTH JUISl pa3BUTHS LIMBUIN3ALIUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MaTeMaTHYECKON KyJIbTYpOH KaK CPeICTBOM IO3HAHMS MHPA,
TOTOBHOCTh OCYHIECTBJIATh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JEATEIbHOCTh UHINBUAYAJIbHO U
B I'pyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHbIE YHHBepcaJIbHbIe YueOHbIe 1eHCTBUS

Ba3oBble Jiornueckue aeiicTBuA:

BBISIBJISITH U XAapaKTEpPU30BaTh CYLIECTBEHHbIE IPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWIEHUA MEXAy MOHATUAMHU, (OpPMYyJIUPOBaTH ONpEAETCHUs MOHATHMH,
YCTaHABJIMBATh CYIIECTBEHHbI MpHU3HAK KiIacCU(UKALMK, OCHOBAHUA JUIsi 0000LIeHUus u
CPaBHEHHUs, KpUTEPUU IIPOBOJIUMOTIO aHAJIN3A;

BOCIPUHUMATh, (HOPMYIHpPOBaTH U IPEOOPa30BBIBATh CY)KJEHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTHUBOpEUHUs B (haKTax,
JAHHBIX, HAOMIONEHMSIX W  YTBEPXKACHUAX, Mpe/ularaTb KPUTEpUU JJIsl  BBIABJICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3AaKOHOB JIOTUKH, NECAYKTHBHBIX M HMHIYKTHUBHBIX
YMO3aKIOYEHHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIBHO JI0KA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKAEHUH (TIpsMble U
OT NPOTUBHOIO), BBICTpaUBaThb ApPryMEHTAIMIO, I[PUBOJUTH IMPUMEPbl M KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI,

BBIOMpaTh CHoco0 pemieHus y4yeOHOM 3agaud  (CpaBHMBAThb HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HauboJee MOAXOMAMMI ¢ Y4YETOM CaMOCTOSITEIBHO BBIJIEIEHHBIX
KpUTEPHEB).

ba3oBble uccienoBarebCcKue 1eMCTBUA:

HCII0JIb30BaTh BOIPOCHI KAK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMPOCHI, (DUKCHpYIOLIME MNPOTHBOpEYHe, NpoljeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBaTh TUIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

[IPOBOAUTH  CaMOCTOSITENIBHO  CIUIAHWPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEH MeXly 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (OPMYJIUPOBaTh 0000IIEHUS U BBIBOJBI IO pe3ysibTaTaM MPOBEAEHHOIO
HaOJI0ICHNUS, UCCIIEIOBAHMS, OLIEHUBATh J1OCTOBEPHOCTh MOJYUYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000111eHHI;

IIPOrHO3MPOBATh BO3MOXHOE PA3BUTHUE IPOLIECCA, a TAKKE BBIABUTATH MPEANIONIOKEHHS O
€ro pa3BUTHH B HOBBIX yCIIOBHSIX.

Padora ¢ undopmanueii:

BBISBJIATH Je(UIUTH HHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BOIPOC U JIs
pelIeHns 3a/1a4y;

BbIOMpaTh MH(OPMALMI0O M3 HMCTOYHHMKOB  Ppa3MYHBIX THUIOB, AaHaJIU3UPOBATH,
CHCTEMaTU3HpOBaTh W HWHTEPHPETHPOBATh HH(MOPMAIMIO PA3IMYHBIX BHAOB U  (opM
MIPECTABIICHMUSI;

CTPYKTYpUpPOBaTh  MH(POpPMAlLIMIO, TMPEJICTaBIATh €€ B  pa3IuyHbIX  (Qopmax,
WJUTIOCTPUPOBATH T'pauuecKH;



OLIEHUBATh HAAEKHOCTH MH(MOPMAIIMM IO CAMOCTOSATENBHO  C(HOPMYITUPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBbIE YHHUBeEpPCaJbHbIE yUeOHbIe 1eiicTBUS

Oo0menue:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBHSMH U LIETSIMU
OGH.ICHI/IH, SICHO, TOYHO, I'PAaMOTHO BBIPpAXKATb CBOKO TOYKY 3PCHHA B YCTHBIX W IHCbMCHHBIX
TEeKCTax, JaBaTh MOSCHEHUS IO XOAYy peUIeHHs 3aJayd, KOMMEHTHUpPOBATh IMOJYUYEHHBIN
pe3yJbTar;

B XOJIe OOCY>KIEeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOH TeMbl, MPOOIEMBI,
pemaeMoﬁ 3ala4i, BBICKA3bIBATb UJCH, HAIICJICHHBLIC Ha IMOUCK PCHICHHUA, COIMMOCTABJIATL CBOU
CYXKICHHS C CYXKICHUSMHU IPYIMX YYaCTHHUKOB JUanora, oOHapyXUBaTh Pa3IMuUe€ U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEJICTaBIIATh PE3yJIbTAaThl PELICHUS 3a/adyd, HKCIEPUMEHTa, HCCIEeIOBaHUs, MPOEKTa,
CaAMOCTOSATCIIBHO BI)I6I/IpaTI> (1)OpMaT BBICTYIIUICHHUA C y‘~IéTOM 3aaa4 IMpEe3CHTaluu U
0COOCHHOCTEH ayAUTOPHH.

PeryisiTuBHBIE YHUBepcATbHBIE YUeOHbIE IeliCTBHA

Camoopranu3aums:

COCTaBJIATH IUIaH, aJTOPUTM pEIICHHs 33Jadd, BHIOMPATh CIOCOO pEmIeHUs C y4ETOM
HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH
BapUaHTHI PELICHUH ¢ YIETOM HOBOI MH(POPMAIHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTE/UIEKT:

BJIAJICTh HAaBBIKAMH MO3HABATENbHOU PEIICKCHN KaK OCO3HAHUS COBEpPILIAEMbIX JICHCTBUIA
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaTOB, BIAACTh CHOcO0aMH CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yiibTaTa PEHICHHsI MaTeMaTHYeCKON 3a/1a4H;

MPEIBUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEHICHWH 33a/1a4H, BHOCUTH
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH HPUUYHHBI
TOCTIDKEHUSI WM HEJAOCTIKEHHS Pe3yJbTaTOB NESATENbHOCTH, HAXOAWTh OMIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTDb:

MOHMMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBHIyaJbHONH pabOThI MpU
pemieHNH y4YeOHBIX 3a/Jad, NPUHUMATH IIeJIb COBMECTHOHM JEsTEeIhbHOCTH, IUIAHUPOBAThH
OpraHU3alMI0 COBMECTHOM pPabOTHI, paclpelesaTh BUIbl padoT, JOrOBapHBAaThCs, OOCYXIaTh
MPOIIECC U Pe3ybTaT padOThl, 0000IIaTh MHEHUSI HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00cyxaeHHus, 0OMEH MHEHHUH, «MO3TrOBBIE
IITYPMBI» M HHBIC), BBITIOJIHITH CBOKO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOW JCUCTBHS C
JAPYTUMH 4JI€HAaMH KOMaH]Ibl, OLIEHUBAaTh KayecTBO CBOEr0 BKJaJa B OOUIMI MHPOAYKT IO
KpUTEPHIM, CHOPMYITHUPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATDBI

K koniy 10 kiacca oOyJaromuiicss HayIuTCs:

o CBO60)IHO OIIECpHUPOBATH OCHOBHBIMU IMOHATHAMU CTCPCOMECTPUHN ITPU PCIICHUU 3a1a4 U
MMPOBCACHUHN MAaTEMATHICCKUX paCCYH(}IeHHﬁ;

o IMPUMCHSAITH AKCUOMBI CTCPCOMETPUHA U CJIICACTBUA n3 HUX TIpu PCHICHUH
TreOMETPUUYECKUX 3a/1aY;

o KJ'IaCCI/I(i)I/IIII/IpOBaTI) B3aMMHOC pacCIlOJIOKCHUE IIPAMBIX B IIPOCTPAHCTBE, IIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE;



CBOOOJHO ONEPUPOBATH MOHATHUSMHU, CBSI3AHHBIMU C YIJIAMHU B MPOCTPAHCTBE: MEXIY
MPSIMBIMH B TIPOCTPAHCTBE, MEX/TY MPSIMOU U IJIOCKOCTHIO;

CBOOOIHO ONIEPUPOBATH MTOHITHSIMH, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIC BHbI MHOTOTPAHHUKOB (MpU3Ma, MHUpPaMUIA,
MPSIMOYTOJIBHBIH Mapasuienenunen, kyo);

KJIACCU(UIIUPOBATH MHOTOTPaHHUKH, BEIOUPAsi OCHOBAHUS JIJIs KJIacCu(pUKAIINN;
CBOOOJTHO OIEPHPOBATh MOHATUSIMH, CBS3aHHBIMH C CEUCHHEM MHOTOTPaHHUKOB
IIOCKOCTBIO;

BBITIONHSATH NApaJUIeIbHOE, IEHTPATLHOE  OPTOrOHAIBHOE MTPOSKTUPOBaHKUE (PUTYp Ha
TUTOCKOCTD, BBITIOJHSTH N300pakeH sl (PUTYp Ha TUIOCKOCTH;

CTPOUTH CEYCHHUSI MHOTOTPAHHUKOB PA3IUYHBIMU METOJAMH, BBIMOIHSITH (BHIHOCHBIC)
IUIOCKUE YEPTEXKH M3 PHCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAJM  TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpHU3Ma, IUpPaMUA),
TCOMETPHUYECKUX TEJl C MPUMEHEHHEM (hopmyT,

CBOOOJTHO ONEPUPOBATh MOHATHSIMHU: CHMMETPHs B TPOCTPAHCTBE, IICHTP, OChb H
TJIOCKOCTh CHMMETPHH, IIEHTP, OCh H IJIOCKOCTh CAMMETPUU (PUTYPHI;

CBOOOJTHO ONIEPUPOBATh MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOPAM M KOOPJIWHATAM B
MIPOCTPAHCTBE;

BBINOJIHATH JICHCTBHS HAJl BEKTOPAMU;

pemarh 3aJa4d Ha JIOKA3aTebCTBO MATEMAaTHYECKUX OTHOIICHUH M HaXOXICHHE
FCOMETPUUYSCKUX  BEJIMYWH, TPUMEHSS W3BECTHBIE METOJIBI TPU  PEIICHUU
MaTeMaTHYECKUX 3a]1a4 OBBIIIEHHOTO ¥ BHICOKOTO YPOBHS CJIOXKHOCTH;

MPUMEHSTh MPOCTCHINIE TPOrPAMMHBIC CPEICTBA U JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUHN CTePEOMETPHUSCKUX 3a1a9;

W3BJIEKATbH, peoOpazoBLIBAThH u WHTEPIPETUPOBATH nH(pOpMaLIHIO 0
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, INpEeACTaBICHHYIO Ha uyepTexax u
PHUCYHKaX;

IIPUMEHATHh IIOJIyYEHHBbIE 3HAHMS HA IPaKTUKE: CpPaBHMBaTb M AHAIM3UPOBATH
peanbHble CUTyallud, IPUMEHATh U3YYCHHBIE NOHATHUS B IPOLECCE MOUCKA PELICHUs
MaTeMaTH4ecKku c(HOpMYJIMPOBAHHON MPOOIEMbI, MOJIEIUPOBATh pealibHbIE CUTYyalluu
Ha S3bIKE TIE€OMETPUM, HCCIECN0BATh IIOCTPOCHHBIE MOJEIU C MCIOJb30BAaHUEM
reOMETPUUYECKUX MOHATHM M TeopeM, ammapara aireOpbl, pemiarb NpaKTHYecKue
3a/1a4d, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUUECKUX BEJIMYUH;

UMETh MpEeJCTaBlIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUU KaK COCTaBHOM
4acTH pyHAaMEHTa pa3BUTHSI TEXHOJIOTHA.

K xonmy 11 knacca oOyvaronuiics Hay4InuTCs:

CBO60)IHO OICPpHUPOBATH ITOHATUAMHU, CBA3aHHBIMHA C III/IJ'II/IHI[pI/ILIeCKOI\/'I, KOHHYECKOU U
cheprueckoil MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI TIONyUEHUS;

OTIepUPOBATH TMOHSATUSMH, CBSI3AaHHBIMU C TEJaMH BPAIICHUS: IUIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacmo3HaBaTh TeJa BpalieHus (UIHHIP, KOHYC, cdhepa U map) U 0ObSICHITH CIIOCOOBI
IMOJIYUCHHUA TCJI BpalllCHUA,

KJIaCCU(UIIUPOBATH B3AUMHOE PACTIONOKEHHE C(hephl U TUIOCKOCTH;

BBIYUCIIATE BCJIIMYUHBI 3JIEMCHTOB MHOI'OIPAHHHUKOB MW TCJI BpallCHUA, 00BEMBI U
IUIOMIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB M T€J BPAIICHHS, T€OMETPHUYECKHUX TEN C
npuMeHeHueM Gopmy;

CBO60)IHO OIICPpHUPOBATH INMOHATHUAMU, CBA3AHHBIMU C KOM6I/IHaHI/I$[MI/I TCJI BpalliICHUA U
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIIHCAHHBIN B chepy M OMHCAHHBIN OKOIO chepsl,
ccbepa, BIIMCaHHAsA B MHOT'OT'PAHHUWK WJIA TCJIO BPAIICHU,



BBIYUCTISATH COOTHOIICHHSI MEXKIY TUIOMIASIMU MTOBEPXHOCTEH U 00BEMaMH MOJOOHBIX
TeI;

n300paxaTh W3y4aeMmble (PUTYpBI, BBHINONHITH (BBIHOCHBIC) IUIOCKHE YEPTEKU U3
PUCYHKOB MPOCTHIX O0BEMHBIX (GUTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIlICHHUS,

W3BJIEKATbD, UHTEPIIPETUPOBATD u peoOpazoBbIBAThH uH(pOpMaLHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEACTABICHHYI0 Ha YepTekax u
PHUCYHKaX;

CBOOO/THO ONIEPUPOBATH MOHSITHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJTHSATH OIEpalliy HaJl BEKTOpaMH;

3aJlaBaTh TIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

pelath TeoMEeTpUYEcKHe 3aJaud Ha BBIUMCICHHE YIVIOB MEXAY MPSAMBIMH U
IUIOCKOCTSIMHU, BBIYHMCICHUE PACCTOSHUN OT TOYKH 1O IUIOCKOCTH, B IICJIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PELICHHH;

CBOOOJHO OMNEpPUPOBATh MOHATHIMH, CBA3aHHBIMH C JBIJKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JBIKCHUM;

BBITIOJHATh M300paXKeHHUST MHOTOTPAHHUKOB U TeNl BpallleHUs MNP MapajljieIbHOM
MePEeHOCEe, IEHTPAIBHON CUMMETPHUH, 3€PKATBHON CUMMETPHH, TIPH MTOBOPOTE BOKPYT
MPSAMOH, IpeoOpa3zoBaHus MOA00NS;

CTPOUTH CCUCHUS MHOTOTPAHHUKOB U TN BpAIICHHS: CCUYCHHS IHIMHApA
(mapannenbHO U MEPHIEHAUKYIISIPHO OCH), CEYeHUs KOHYca (mapasuiebHble OCHOBAHUIO
Y IPOXOJISIINE Yepe3 BEPIINHY ), CSUCHHUS IIapa;

UCIIOJIb30BaTh METObl TMOCTPOEHUSI CEUEHUI: METOJ CJIEIOB, METOJ BHYTPEHHETO
MIPOSKTHPOBAHMSI, METO]T IEPEHOCA CEKYIICH IIIOCKOCTH;

JI0Ka3bIBaTh TEOMETPUUYECKUE YTBEPKIACHUS;

MPUMEHITh TeoMeTpuueckue akThl [UIsl pEIIeHUs CTePEeOMETPUYECKHX 3ajad,
MIPEITOJIATAIOIINX HECKOJIBKO IIaroB PEIICHUs, €CIIM yCIIOBUS MIPUMCHCHHUS 3a/IaHbI B
SIBHOU U HEesIBHOU (hopme;

pemars 3aJa4d Ha JI0Ka3aTelbCTBO MAaTEMaTHYEeCKUX OTHOIICHHH M HaxOXKICHHE
T€OMETPHUYSCKUX BEIINYUH;

MIPUMEHSITh POTPAMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHKAITMOHHBIE CUCTEMBI TPU
pEIICHNN CTEPEOMETPUICCKIX 33]1aY;

MPUMEHSTh TOJTY4YCHHbIE 3HAaHUS Ha TPAKTHKE: CpPaBHHUBATh, aHAJIM3UPOBATh U
OIICHUBAThH peajbHBIC CUTYAIMH, IPUMEHSITh U3YICHHBIE MTOHATHS, TCOPEMBI, CBOMCTBA
B TMpollecce IMOHMCKAa pEeIIeHUsT MaTeMaTHuecKu CQOpMYITUPOBAHHON MPOOIEMBI,
MOJICTTUPOBATh peajbHbIC CUTYallMH Ha S3BIKE T€OMETPUH, HCCIIEI0BATh TTOCTPOCHHBIC
MOJIETI C UCIOJIb30BaHUEM T'€OMETPHUECKUX MOHITHI M TeopeM, ammapara anreOpsl,
peliaTh MPaKTHICCKHUE 3a/Ia4H, CBSI3aHHBIC C HAXOXKICHUEM IeOMETPUICCKIX BEITMYNH;
UMETh TPEJICTaBICHUs] 00 OCHOBHBIX STamax pa3BUTHUS T€OMETPUU KaK COCTaBHOM
gacT (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n MPOrpaMMblI Bcero KonTpoasap! TipaxTirdeckue o0pa3oBaTejbHbIE
e padoThbI padoTbI pecypes
but6mmoreka [IOK
1 BBenenue B crepeoMeTpuio 23 1 https://m.edsoo.ru/7f417fb
2
B bubmuoreka [IOK
2 SaMMHOC PACTIOTOACHHC HPAMBIX B 6 1 https://m.edsoo.ru/7f417fb
MIPOCTPAHCTBE 2
. bu6nuorexa [IOK
3 [TapamiensHOCTh IPSIMBIX U TUTOCKOCTEH B 8 hitps://m.edsoo.ru/7f417fh
MIPOCTPAHCTBE 2
n bubmuorexa [IOK
4 CPICHMKYIAPHOCT NPAMBIX 1 25 https://m.edsoo.ru/7f417fb
IJIOCKOCTEH B MPOCTPAHCTBE 2
bu6nuorexa [IOK
5 VTIIbI U pacCTOSIHUSI 16 1 https://m.edsoo.ru/7f417fb
2
bu6nuorexa [IOK
6 MHororpaHHuKH 7 1 https://m.edsoo.ru/7f417fb
2
bu6nuorexa [IOK
7 BekTopbl B IpocTpaHCTBE 12 https://m.edsoo.ru/7f417fb
2
n 6506 bubmuoreka [{OK
8 OBTOpeHNe, 06001IeHHe 1 CHCTEMATH3AHA 5 9 hitps://m.edsoo.ru/7f417fb
3HAHWH 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KosauuecTBo 4yacoB DJIEKTPOHHBIE
o HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m HpOrpaMMBI Beero KOﬁl-ITpOJILHLIe Hpﬁamnqecxue 0BPA30BATETBHBIE
padoThI padoThI pecype
bubnunoreka LIOK
1 AHanuTHYecKast TeOMETPHUs 15 1 https://m.edsoo.ru/7f417fb
2
i 6506 bubnuorexa [JOK
2 OBTOPCHIE, ODODIIEHIHE 1 15 1 https:/m.eds00.ru/7f417fb
crcTeMaTH3aIus 3HaHUI 5
bubmnoreka IIOK
3 O6bEM MHOTOrpaHHHUKA 17 1 https://m.edsoo.ru/7f417fb
2
bubmuorexa [JOK
4 Tena Bpatenus 24 1 https://m.edsoo.ru/7f417b
2
I e bu6anoreka LIOK
5 OTI&/IH TIOBEPXHOCTH H ODBEMBT 9 1 https://m.edso0.ru/7f417fb
KPYTJIBIX TEJ 5
bu6anoreka LIOK
6 JIBrOKEHUS 5 1 https://m.edsoo.ru/7f417fb
2
HoBToberie. 0606 bubmmorexa [JOK
7 PEHHE, OLODIIEHHC # 17 2 https://m.eds00.ru/7f417fb
CUCTEeMAaTH3aIHsl 3HAHUH 5
OBUIEE KOJIMYECTBO YACOB I10 102 8
I[TPOTPAMME 0




METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLLECCA
OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI JIJI51 YYEHUKA

» Marematuka. ['eomerpusi, 10,11 xnace/ Mepsnsk A.I'., Homuposckuit [I.A., [Tononckuii B.b.,
Axup M.C.; nox penakuueii [Togonbckoro B.E., O0miecTBo ¢ orpaHU4eHHON
otBeTcTBeHHOCTHIO M3narensckuii neHTp « BEHTAHA-I'PA®»; AximonepHoe o01iecTBo
«3narennbctBO «IIpocBerienue»

METOANYECKHUE MATEPHUAJIBI AJIS1 YUUTEJIA

MaremaTuka: anredpa 1 Hadyajga MaTeMaTHYeCKOTo aHanusa, reomerpus. ['eomerpus. 10,11
kiacc. ba3oBelii ypoBeHb. YuebHoe mocodue. Mep3msik A.I'., Homuposckuii J[.A., ITomoHckmid
B.b

A DPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://ege.sdamgia.ru/
* http://window.edu.ru/ DnekTponnas OnOIHOTEKA YUCOHUKOB M METOTUYCCKHUX
MaTepuajoB
* http://www.math.ru Marepuassl o MmaremaTrke B EMuHON KOJUIEKITUM
UQPOBBIX 0OpPa30BATEIBHBIX PECYPCOB
* http://www.bymath.ne t 'azera «Maremaruka» M3narensckoro qoma «IlepBoe ceHTIOps»
* http://www.uztest.ru 3agauu 1o reoMeTpun: HHPOPMAILIMOHHO-TIOMCKOBAs
cucTeMa
* http://www.problems.ru KomnbroTepHas MaTeMaTHKa B IIKOJIE
* http://school.msu.ru Maremaruka. llIkona. Byaymee. Caidt yuurens
marematuku A.B. [lleBkuna
* http://www.etudes.ru Maremarudeckoe 0Opa3oBaHUE: MPOILIOE H HACTOSIIEE.
WuTepHeTONnOIMOTEKa 10 METOAUKE TPETIOIaBaHUsT MATEMATHKH
* http://www.exponenta.ru ITopraix Allmath.ru — Bcst maTemaTika B 0JHOM
MecTe
* http://www.allmath.ru TTpukagHas MaTeMaTHKa: CIIPABOYHUK MATEMAaTHIECKHUX
bopmy1, MpUMEPHI U 3a]1a49H C PEIICHUIMH
* http://math.rusolymp.ru 3agaunuk /151 MOATOTOBKH K OJMMITHAAM 110
MaTeMaTHKe
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