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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpust saBisgeTcd OAHMM K3 0A30BBIX KYpCOB Ha YpOBHE CpPEIHEro oOLIEro
o0pa3oBaHus, TaK Kak 00ecleyrMBaeT BO3MOXKHOCTh M3Y4EHUS AUCLUIUIMH €CTECTBEHHO-
HAay4YHOW HAIPaBJICHHOCTU M IIPEAMETOB I'yMaHUTApHOro HUKIA. [I0CKOIbKyY JIornyeckoe
MBILIUIEHUE, (OpMHUPYEMOe NpU M3YyYECHUHM OO0YYaroIMMUCS MOHSITUHHBIX OCHOB
reOMETPUM, IIPH JIOKA3aTEIbCTBE TEOPEM M IIOCTPOCHHHM LENOYKHA JIOTHYECKHUX
YTBEPKIACHUH NIPU PELICHUH T€OMETPUUYECKHX 3a7a4, YMEHUE BBIIBUTaTh U ONPOBEPraTh
TUIIOTE3bI HETIOCPEACTBEHHO MCIOJIB3YIOTCS IIPU PELICHUU 3a7a4 €CTECTBEHHO-HAYYHOIO
IIUKJIa, B YaCTHOCTU (PU3NYECKUX 3a7au.

[lens ocBoeHus mnporpaMMmel yudeOHOro Kypca «['eomerpusi» Ha yriayOnéHHOM
YPOBHE — pa3BUTUE HHIUBUAYAJIbHBIX CHOCOOHOCTEH OOYy4aloImMXCs NpU H3YyYEHHU
reOMETpUH, KaK COCTaBJIOIIEeH mpeaMeTHOM oOnactu «Marematuka M nH(pOpMaTHKa»
yepe3 obecrieueHrne BO3MOXKHOCTH NPHUOOPETEHHS W HUCHOJIb30BaHMs OoJiee TIIyOOKHX
reOMETPUYECKUX 3HAHUN U JIEHCTBHUH, crieu(UYHBIX T€OMETPUH, U HEOOXOIUMBIX IS
YCHEIIHOTO NpOo(ecCHOHANbHOIO 00pa30BaHMSI, CBSI3aHHOTO C  HCIOJIb30BAaHUEM
MaTEMaTHKH.

[IpuopuTeTHBIMU  3aJja4aMM  Kypca TE€OMETpPUUM Ha yriayOJE€HHOM YpOBHE,
paCIIMPSAIONIUMHI U YCUIIUBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

pacuIMpeHUe TIPEACTABICHUS O TEOMETPUM KaK YacTU MHUPOBOM KYJIBTYpHl M
(dopMHUpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMupoBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEUIINX
MaTEMaTHYECKUX MOJENAX, IO3BOJIAIOIIMX OIMCHIBAaTh W M3y4aTh pA3HbIE SBICHUS
OKPYKAIOIIETO0 MHpa, 3HAHWE IOHATHWHOrO anmapara no pasueny «CrepeoMerpus
yueOHOro Kypca reoMeTpHy;

dbopMupoBaHHEe YMEHHUS BIIaJIETh OCHOBHBIMU TOHATUSAMH O HPOCTPAHCTBEHHBIX
¢urypax M HX OCHOBHBIMH CBOICTBaMH, 3HaHHE TeOpeM, (GOpMYyT U YMEHHE HUX
NPUMEHSTh, YMEHMSI JOKa3blBaTh TEOPEMbl W HAXOAUTb HECTAHJAPTHBIE CIIOCOObI
peuieHus 3anadg;

dbopMupoBaHHEe YMEHUS paclio3HABATh HAa YePTEKax, MOJAEISAX U B peaJbHOM MHUpE
MHOTOTPAaHHUKH U TEJIa BPAaLIEeHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOJEIIN;

dbopMupoBaHHE TMOHUMAHUS BO3MOXHOCTH AKCHOMATHYECKOTO IMOCTPOCHHS
MaTeMaTUYeCKUX TeOopHuid, (OpPMHUpPOBAHHE IOHMUMAHUS pPOJM AKCUOMATUKH MpPU
IIPOBEACHUU PACCYKICHNN;

dopmMHupoBaHHEe YMEHHUS BJIaJeTh METOJAAMM JIOKA3aTeIbCTB U  aJIrOPUTMOB
peleHus, YMEHUsI UX NPUMEHATh, MPOBOIAUTH JI0KA3aTEIbHBIE PACCYXKIECHHUS B XOJE
pelIeHUsT CTEPEOMETPUYECKUX 3a7ad4 M 3a4ad C IMPAKTUYECKUM COJEpKaHUEM,
dbopMupoBaHHEe TPEACTABIECHUS O HEOOXOJAMMOCTH [OKA3aTeIbCTB NMPU OOOCHOBAaHUU
MaTEMaTUYECKUX YTBEP)KJIEHUH W POJM AKCMOMATHKM B IPOBEIECHUU JEAYKTHBHBIX
pacCyXIeHUH;



Pa3BUTHE U COBEPIICHCTBOBAHHE MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydJamoIuxcsi,  MO3HABATEJIbHOM  AKTUBHOCTH,  HUCCIIEIOBATEIbCKUX  YMEHHIA,
KPUTUYHOCTH MBILUICHHS], UHTEpECa K U3YUYEHUIO T€OMETPUH;

dbopmupoBanue GyHKIIMOHAIBHON I'PaMOTHOCTHU, PEJIEBAHTHON F€OMETPUU: YMEHUS
pacrno3HaBaTh MPOSBICHUS T€OMETPUUYECKHUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CHUTYallUsX WU TPU HM3YUYCHUU JPYTUX Y4EOHBIX IMPEIMETOB,
IIPOSIBJIICHUSI 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJAEIUPOBAHUS PEABHBIX CUTyalUH,
HCCIIEA0BaHUs TIOCTPOCHHBIX MOJEIIEH, NHTEPIIPETALUU [TOTYyUYEHHBIX PE3yJIbTATOB.

OCHOBHBIMH COZIEpKATENBHBIMU JIMHUSIMH ydeOHoro kypca «['eomerpusi» B 10-11
KJjaccax sABIstoTcA: «IIpsiMble M TUIOCKOCTH B MIPOCTPAHCTBEY», «MHOrorpaHHUKN», «Tena
BpallleHus», «BEeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEN.

ChopmymupoBanHoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
HOHATHSMMWY, PEJIEBAHTHBIMU T'€OMETPUU Ha YriIyOl€HHOM ypoBHE oOydenus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJEp)KaTelIbHBIM JIMHUSAM ydeOHOro Kypca, a
dbopMUpOBaHHE JIOTUYECKUX YMEHHMH pacmpenessieTcss He TOJbKO MO COAep KaTelbHbIM
JUHUSAM, HO W To rojgaM oOydenus. CojepikaHue o0pa3oBaHHsA, COOTBETCTBYIOIIEE
OpeIMETHbIM  pe3ynbTaraM  ocBoeHuss — DenepanpHoil  pabodeil  mporpammsbl,
pacupenen€éHHbIM 10 TrojaM OOy4eHHs, CTPYKTYpPUPOBAHO TakuM 0Opa3oM, 4YTOOBI KO
BCEM  OCHOBHBIM, [MPUHIUNHAIBHBIM  BOMpOcaM  oOydwarommuecss  oOpanjainch
HEOJHOKPATHO. DTO MO3BOJISIET OPTAaHU30BaTh OBJIAJCHUE T€OMETPUUECKUMU MOHITUSIMU
U HaBBIKAMHM I[IOCJIEJIOBATENIbHO M IMOCTYNATElIbHO, C COOJIOJIEHUEM MPUHLHUIIA
MIPEEMCTBEHHOCTH, a HOBBIC 3HAaHUS BKIIOYATh B OOIIYI0 CHCTEMY T€OMETPUUYECKUX
npeicTaBIeHU oOydaroIuxcs, pacmupsiss U  yrayonss e€, o0pa3ys NpodYHbIe
MHOKECTBEHHBIE CBSI3H.

[lepexoa K U3y4EHUIO FTEOMETPUU Ha YTIIIYyOJIEHHOM YPOBHE MO3BOJISET:

CO3/1aTh YCJIOBUS Ui AuddepeHanuyu o0yueHust, TOCTPOCHHUSI WHANBHIYaTbHBIX
o0Opa3oBaTeNbHBIX NPOrpaMM, OOECHeunuTh YIIyOJE€HHOE H3yUYE€HHE TIE€OMETPUHU Kak
COCTaBIIAIOIIEH yueOHOTO mpeameTa « MaTeMaTuKay;

MOJFOTOBUTh OOYYAIOMIMXCSA K MPOJOJDKEHUIO HM3YYEHHS MaTeMaTHKU C Y4ETOM
BbIOOpa Oyaymieir mnpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXKIy OOIUM U
npodecCuoHaTBHBIM 00pa30BaHHUEM.

Ha uzydenue yuebHoro kypca «l'eomerpusi» Ha yriayOnE€HHOM YPOBHE OTBOJIUTCS
204 4aca: B 10 kmacce — 102 gaca (3 ygaca B Hegeno), B 11 kmacce — 102 gaca (3 yaca B
HEJIEITIO).



COILEPKAHUE OBYUYEHUA
10 KUIACC
IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TMOHATUS CTepeoMeTpuH. Touka, mpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUH U
CJECTBUS U3 HUX.

B3anMHOe pacnonokeHue TpsAMBIX B MPOCTPAHCTBE:  MEPECEKAOIIMecs,
IapaJuleJIbHbIE M CKpeIIMBaroOIuecs npsMmble. [Ipu3Haku CKpEmMBAIOMMXCA MPSIMBIX.
[TapamienbHOCTh NPAMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: IMApaJUIC/IbHBbIE MPSIMBIE B
IIPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPAMBIX, NAPALIEIBHOCTh NPSIMOM U INIOCKOCTH.
[TapanienbHoe W UEHTpallbHOE NPOEKTUpOBaHUE, H300paxkeHue ¢uryp. OCHOBHbIE
CBOMCTBa MapajyIeIbHOTO TMpoekTupoBaHus. M3oOpaxenue duryp B mnapajlieabHON
MPOEKUUU. YTIbl C COHANPAaBICHHBIMH CTOPOHAMH, YroJ MEXAYy HpsMbIMU B
npocTpaHcTBe. [lapamnenbHOCTh MJIIOCKOCTEH: NapajuielibHbIE IUIOCKOCTH, CBOWCTBA
napajuleNibHbIX MIocKocTel. [IpocTeiimue nmpocTpaHcTBeHHbIE (UTYPHI HAa TUIOCKOCTH:
TeTpa’aAp, NapajuIeIeIUIEe ], TIOCTPOCHUE CEYCHUM.

[lepneHAUKYISPHOCT NPSAMOM W IUIOCKOCTHU: MNEPHNEHIUKYJSPHBIE IMpsSMbIE B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIBbHBIE W IEPIECHANKYJSAPHBIE K IUIOCKOCTH, IPU3HAK
NEePHNEHIUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, T€OpeMa O MNPSIMON MNEepIeHANKYISIPHON
II0CKOCTH. OpTOroHaJIbHOE MNPOEKTHpPOBaHME. [lepneHauKylIssp W  HaKJIOHHBIE!
paccTosiHuE OT TOYKHU /0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 MIIOCKOCTH, MPOEKIUs
burypsi Ha IIJIOCKOCT. [lepnieHIUKYISAPHOCTH IJIOCKOCTEH: MIPU3HAK
MEPIEHANKYISIPHOCTH IBYX IIIOCKOCTEN. Teopema o TpEX NeprneHauKyIapax.

VYribl B OpOCTPAHCTBE: Yroyl MEXAY MPSMOW M IUIOCKOCTBIO, ABYI'PAaHHBIA YIod,
JIMHEWHBIA YroJl BYrpaHHOro yriyia. TpéxrpaHHbli M1 MHOrorpaHHbie yribl. CBoiCTBa
IUIOCKUX YIJIOB MHOTOrpaHHoro yria. CBoilCTBa IUIOCKMX M JIBYTPaHHBIX YIJIOB
TPEXTPaHHOrO yria. TeopeMbl KOCHHYCOB U CHHYCOB ISl TPEXTPAHHOTO yTJa.

MHororpaHHuKH

Bunibl MHOTOrpaHHHMKOB, pa3BEPTKA MHOTOrpaHHuka. IIpuzma: N-yronpHas npusma,
npsiMasi W HAaKJIOHHAsh TPHU3MbI, OOKOBass MW TIOJNHAs TOBEPXHOCTh IPU3MBI.
[Tapannenenunesn, npsAMOYTOJbHBIN MapaJJICICIUIE] U €r0 cBoiicTBa. Kparyaitime mytu
Ha I[IOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpoctpaHcTBeHHass Teopema
[Mugaropa. Ilupamuga: N-yronbHas nmupaMuja, NMpaBUjibHAs M yCE€UEHHAs] MUPAMUIBL.
CpoiictBa pé0ep u OOKOBBIX TpaHed mpaBUiIbHOW nMpamuibl. [IpaBuiIbHBIE
MHOTOTPaHHUKM: TMpaBWIbHAs IpuU3Ma W NpaBWibHAsg NUpaMuia, pPaBUIbHAS
TpEeyrojibHasi MUpamMuia U MpaBUIIbHBINA TeTpadap, KyO. IlpencraBienne o mpaBUIbHBIX
MHOTOTpaHHUKAX: OKTA3/Ip, JOAEKAIP U UKOCAIP.

Bbruncnenne »3meMEeHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanw, yriasl. Ilmomansb
OOKOBOI MOBEPXHOCTH M MOJHOW MOBEPXHOCTH MPSIMOW MPU3MBI, TUIONIA/Ib OCHOBaHUM,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOW mpu3Mbl. [lnomans OOKOBON MOBEPXHOCTH H
MIOBEPXHOCTH MPABWIBHOW MUPAMU/IBI, TEOPEMA O IIOIIAN YCEUEHHON MUPAMUIBI.



CummeTpuss B IPOCTPAHCTBE.  JJEMEHTbl  CUMMETPUU  IPABUIIbHBIX
MHOTOrpaHHukoB. CuUMMeTpuUs B  NPAaBUIBHOM  MHOTOIPDAHHHUKE:  CHUMMETpPHS
napajuiesienuIe a, CAMMETPUS IPABUIIbHBIX MPU3M, CHMMETPHS TPABUIILHON TUPAMHU/IBI.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsITHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPHI KOJUIMHEAPHbIE, COHAIIPABJIECHHBIE U TPOTUBOIOJI0KHO HAMPABICHHBIE BEKTOPBI.
PaBeHCcTBO BEKTOPOB. J[€MCTBHS ¢ BEKTOpAMU: CIOKEHUE H BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOKE€HHE BEKTOpa Ha uncio. CBOMCTBA CIOXEHUS BEKTOPOB.
CBolicTBa YMHOKEHHUS BeKTOpa Ha uncio. [loHsaTue koMiianapHeie BekTophl. [lpu3Hak
KOMILJIAHAPHOCTH TPEX BEKTOpoB. [IpaBmio napamnenenunena. Teopema o pa3inoKeHUU
BEKTOpa Mo TPEM HEKOMILJIaHApHBIM BeKTOpaM. lIpsMoyronbHas cucreMa KOOpPAMHAT B
npoctpanctBe. KoopnaunHatel BekTopa. CBA3b MeEXAy KOOpAMHATaMHM BEKTOpa U
KOOpJMHATaMH TOYEK. YTOJI MeXAy BekTopaMu. CKalsipHOE POU3BEIEHUE BEKTOPOB.

11 KJIACC
Tesia Bpamenus

[ToHsITHS: TMIAMHAPUYECKAs: TTOBEPXHOCTh, KOHUYECKAsl IIOBEPXHOCTD, chepudeckas
MOBEPXHOCTh, OOpasyromue TmoBepxHocTe. Tema BpallleHWs: MWIMHIAP, KOHYC,
yCceu€HHBIN KOHyc, cdepa, map. BzaummHOoe pacnonoxkeHue cdepbl U IIIOCKOCTH,
KacaTeiabHas INIOCKOCTh K cepe. M300paxkeHue Ten BpallleHus Ha IockocTu. Pa3BépTka
MWIHHJIpa 1 KoHyca. CuMMeTpus cepsl U 1mapa.

O06béM. OcHOBHBIE cBOMCTBA 00bEMOB Tel. Teopema 06 00bEME MPSAMOYTOIBHOTO
napajuienenunena u ciueAcTBuss u3 He€. OOBEM MpsAMOM W HAKIOHHOW TMPU3MBIL,
HWIMHJIpa, TUpaMubl U KoHyca. O0bEM 1apa U IapoBOTO CETMEHTA.

KoMmOuHammu ten BpaiieHuss 1 MHOTOTpaHHUKOB. [Ipr3ma, BucaHHasi B IUIUHIP,
omnucaHHas okono IuiuHiapa. [lepecedyenue cheprl W mapa c miockocTtbro. Kacanue
mapa u cgepbl IIOCKOCThIO. [IOHATHE MHOrOrpaHHUKa, OMMCAHHOTO OKOJO cdepsl,
cdepbl, BIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

[Tnomans moBepXHOCTH LMIMHAPA, KOHYCa, TUIoImaas cdepsl u e€ yactei. [logobue
B mnpocTpancTBe. OTHoIIeHHE 00BEMOB, IUIONIAACH MOBEPXHOCTEH MOJOOHBIX GUTYD.
[IpeoOpazoBanne momobus, romoreTusi. PemeHne 3agady  Ha  IJIOCKOCTH €
HCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHne ceuyeHUii MHOTOIPAaHHHUKOB M TeJl BpAIICHMs: CEUYEHUs LMIMHAPA
(mapanienbHO U MEePIEeHIUKYIIPHO OCH), CeUeHHUs KoHyca (MapaielibHble OCHOBAHHIO U
IPOXOJALIME YEepe3 BEPIIMHY), CEUYEHHUs I1apa, METOAbl IOCTPOCHMS CEUEHUI: METOJ
CJIEJI0B, METOJ] BHYTPEHHETr 0 IPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEN TIIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHcTtBe. Omnepanuy HajJ BEeKTOpamHu. BeKkTopHOe yMHOXEHHE
BeKTOpoB. CBOMCTBa BEKTOPHOr0 yMHOXeHHs. IIpsiMoyronbpHas cuctemMa KOOpAMHAT B
npoctpancTBe. KoopaunaTtel Bekropa. Paznoxenune Bekropa no 6asucy. KoopaunaTtHo-
BEKTOPHBIN METOJI IPH PEUICHUH T€OMETPUUYECKUX 3aau.

J{BMKeHHs B IPOCTPAHCTBE



JBwxenus npoctpancTBa. OtoOpakeHus. JBrmkeHuss U paBeHCTBO uryp. O0mue
CBOMCTBA JBWKEHUM. Buabl JIBMXEHUU: TAPAJUICIIBHBIA IIEPEHOC, LEHTPAIbHAS
CUMMETpUS, 3€pKalibHasi CHUMMETpHUsi, TOBOPOT BOKpYyr mnpsimou. I[IpeoOGpazoBanus
nono6us. [Ipsmast u cdepa Diinepa.



INVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHcKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOYy4YalOMIeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHUMCKOTO OOIIecCTBa, MpEACTaBIECHHE O MaTEeMaTHYECKHX
OCHOBaX (pyHKIMOHHUPOBAHUS PA3IHUUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYP I'PakJIaHCKOTO
obmecTBa (BBIOOPHI, ONIPOCHI U JAPYroe), YMEHHE B3aMMOJICHCTBOBATh C COITMATBHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHM C UX (PYHKIUSAMH 1 HA3HAYCHUEM,;

2) maTpuoOTHYECKOe BOCIIMTAHHe:

c(hOpMUPOBAHHOCTh POCCHUICKONW T'pPaKIaHCKOH HWICHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUCKONW MaTEeMaTHKH, IIEHHOCTHOE OTHOIIEHHUE K
JIOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB W POCCHUUCKOM MAaTEMaTHYECKOW IIIKOJIBI,
HCITOJIb30BaHME 3THX JOCTH)KCHHUH B APYTUX HayKaX, TEXHOJIOTHAX, Chepax IKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH POCCHMCKOro Hapoja, chHOpMHUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMS, ITUYECKOTO TMOBEACHUSA, CBA3AHHOTO C IMPAKTUYECKUM
MPUMEHEHUEM JOCTHUKCHHI HayKHh M ACSATEJIbHOCTHIO YUYE€HOTO, OCO3HAHUE JIMYHOIO
BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETHUYECKOE OTHOLICHHWE K MHUPY, BKJIIOYAs ACTETHKY MaTEeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEHICHHWH, pPacCyXIEHUH, BOCIPHUHUMYHUBOCTH K
MaTeMaTUYECKHUM acCleKTaM pa3IMYHbIX BUJOB HCKYCCTBA;

5) puznveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSATH MaTEMaTUYECKHUE 3HAHUS B HHTEpecax
3I0poBOro M Oe3omacHOro oOpa3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
310pOBbIO  (310pOBOE€ MHTAaHHUE, COATAHCUPOBAHHBIA pEXUM 3aHATUH M OTHbIXA,
perynsipHasi pu3MUEcKasi aKTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHUE MPH 3aHATHUIX
CIIOPTUBHO-030POBUTEIBHOM JIEATEIBHOCTHIO;

6) TpyoBoe BocIMTaHUE:

TOTOBHOCTh K TPYHY, OCO3HAHWE LIEHHOCTH TPYAOTIOOUS, UHTEPEC K Pa3IUYHBIM
chepam mpodecCHOHANIBHON JESTENBHOCTH, CBS3aHHBIM C MaTeMaTUKod u eé
MPUIOKEHUSIMU, YMEHHUE COBEpINATh OCO3HAHHBIM BBIOOpP Oynyiied npodeccunn u
pealn30BbIBaTh COOCTBCHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa3OBaHHUI0 M CaMOOOpa30BaHHUIO HAa MPOTSHXKCHUHM BCEU >KU3HH,
TOTOBHOCTh K aKTMBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3a/1a4 MaTEeMAaTHYECKOU
HaIPaBJIEHHOCTH;

7) 3K0J10TH4YeCKOe BOCIIMTAHUE:



c(hOpMHUPOBAHHOCTh HKOJIOTMYECKOW KYJIbTYPhl, TOHUMaHUE BIUSHUS COLMAIBHO-
HKOHOMHMYECKUX MPOIIECCOB HA COCTOSIHME MPHUPOJAHON U COLMAILHOMN Cpefibl, OCO3HAHUE
I00aIBbHOTO XapakTepa »JKOJOTMYECKUX MpoOJeM, OpHUEHTAIMsi Ha MpPUMEHEHUE
MaTeMaTHYEeCKUX 3HAHWM [ peleHuss 3anad B 00JacTH OKpYXKAWoIIeH Ccpesbl,
MJIAaHUPOBAHUE TMOCTYNKOB M OIEHKH MX BO3MOKHBIX MOCIEICTBUH JUIsl OKPYKArOIIEH
Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAaKTUKH, MOHUMAHHE MATEeMaTUYECKOW HAYKHU Kak
cdepbl 4eIOBEUECKON JEesSTENbHOCTH, TANOB €€ Pa3BUTUS U 3HAUUMOCTH JIA Pa3BUTHS
[MBWJIN3AIMY, OBJAJCHUE S3BIKOM MaTeMaTHKU M MaTEeMaTHYeCKON KyJIbTypol Kak
CpPEeICTBOM  TIO3HaHUS  MHUpPa, TOTOBHOCTb  OCYIIECTBJISATh  NPOEKTHYIO U
HCCIIEA0BATENBCKYIO JIEATEIbHOCTh UHJIUBUAYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI
Ilo3naBaTe/ibHBbIe YHHBepPCAJIbHbIE YYeOHbIe eilicTBUS

ba3oBrble Joruyeckue AedcTBHUA:

BBISIBJIATh M XAapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHUYECKUX
O00BEKTOB, MOHATHUWA, OTHOIIEHHM MEXIy MOHATHUSAMHU, (OPMYJIHUPOBATh ONpPENEICHUS
NOHATHUM, yCTaHAaBIMBAaTh CYUIECTBEHHBIM MPU3HAK KIaCCU(PUKALKUK, OCHOBAHUS JUIS
0000111eHNs U CpaBHEHUS, KPUTEPUU IIPOBOJIMMOTO aHAIIN34;

BOCIPUHUMATH, (DOPMYJIUPOBATH U MPEOOPa30BBIBATH CYKJICHUSA: YTBEPAUTEIbHbIC
U OTpULIATENIbHBIE, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE,

BBISIBJISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M IMPOTUBOpEUHUs B
¢akTax, JaHHBIX, HAOTIOACHUAX U YTBEPKICHUAX, IPEATIaraTh KPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

JIeNaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
MHAYKTHUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

IPOBOJAUTH CAMOCTOSITENIBHO JIOKa3aTelbCTBA MAaTEMAaTHYECKUX YTBEP)KIECHUMN
(mpsiMble ¥ OT MNPOTHUBHOTO), BBICTpAMBaTh apryMEHTAallMIO0, MPUBOAMUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHSI U BBIBOIBI;

BbIOMpATh COCcO0 pelleHrus ydeOHOM 3a1ayu (CpaBHHUBATH HECKOJIbKO BapHUaHTOB
peleHusi, BbIOMpaTh Hambosiee MOAXOJAMINNA C Y4ETOM CaMOCTOSTENBHO BbIJIEICHHBIX
KPUTEPUEB).

Ba3zoBble nccienoBarelbckue 1eiCTBUA:

UCIIOJIb30BaTh BONPOCHI KAk MCCIIENOBATEIbCKUNA HMHCTPYMEHT  IO3HAHUS,
(dbopmMyIHpoBaTH BOIPOCH], (DUKCUPYIOIIUE MPOTHBOPEUHUE, MPOOIEMY, YCTaHABIMUBATH
HCKOMOE U JaHHOE, (POPMHUPOBAThH THIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEJIBHO CIUIAHWPOBAHHBIA 3KCIEPUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eckoro oOBbEKTa, SBJICHUA, Ipoliecca,
BBISIBJIICHUIO 3aBUCUMOCTEN MEXIy 00BEKTaMH, SIBICHUSIMH, TPOLIECCAMU;



CaMOCTOATENbHO (HOpMYJIMpOBaTh O0OOLIEHUS M BBIBOABI IO pe3ysbTaTaM
NPOBEAEHHOI0 HaOIIOACHUS, HCCIEIOBAHUSA, OLEHMBATH JJOCTOBEPHOCTH IMOJTYYEHHBIX
PE3yABTATOB, BEIBOJAOB U 000OIICHHUIA;

IIPOTHO3MPOBAaTh  BO3MOJKHOE DPAa3BUTHE IIpollecca, a TAaKXKe BbIABUIaTh
IIPEATIONOKEHHUS O €T0 PA3BUTUH B HOBBIX YCIOBUSX.

Padora ¢ undopmaunmeii:

BBISBJIATH Je(UUNTH MH(OPMALIUY, TAHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOIIPOC
Y IS PELEHUs 3a/1a4H;

BbIOMpaTh HH(OpPMAIMI0 W3 HCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UpOBaTh M MHTEPIPETUPOBATh MH(OPMALMIO Pa3IUYHBIX BUAOB M (HopM
IIPEACTABICHUS;

CTPYKTYpHpOBaThb HH(OpMAIMIO, NPEACTAaBIATh €€ B pa3du4HbIX Qopmax,
WUTIOCTPUPOBATH FPaPUUECKH;

OLIEHUBATh HAJA&KHOCTh HMH(OPMAIMU 10 CAMOCTOSITENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMmyHuKaTHBHBIE YHHBepcalbHbIe y4eOHbIe 1elCTBUA

Oo0menne:

BOCIIPUHUMATh U (OPMYJIUPOBATh CYKIEHHS B COOTBETCTBUM C YCIOBHAMH U
HEeJSIMU OOILEHUs], SICHO, TOYHO, IPAaMOTHO BBIPAa)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U
IUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOAY pELICHUs 3aJadd, KOMMEHTHPOBATh
IIOJIYYEHHBIN pe3yJIbTarT;

B XOA€ OOCYXIEHHMs 3aJaBaTb BONPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOsieMbl, pelraeMon 3a7auyd, BBICKA3bIBAaTh MJIEW, HALIEJIEHHBIE HAa IOUCK pEILIEHUS,
COMOCTAaBJIATh CBOM CYXICHHS C CYXICHUAMH JPYIMX Y4YaCTHUKOB JIMAJIOra,
0oOHapy>KMBaTh Pa3IMuue U CXOJCTBO MO3ULUN, B KOPPEKTHON dopme (OopMyIHpoOBaTh
pa3HoIIacusi, CBOM BO3PaXKEHU,

NPEACTABIATh PE3YNbTAaThl PEUICHUS 3aJaud, SKCIEPUMEHTA, MCCIEI0BAHMS,
NPOEKTa, CaMOCTOATENbHO BbIOMpaTh (¢opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
npe3eHTalM U 0COOEHHOCTEH ayAUTOPHH.

PeryisitTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Camoopranuszaumsi:

COCTaBJISAITh IIJIaH, AJITOPUTM pEIIeHUs 3aJauyd, BbIOMpATh CHOCOO pelIeHus C
y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaThb M
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ Y4ETOM HOBOW MH(MOPMAIIHH.

CaMOKOHTPO/1b, IMOLUOHAIBbHBbIH HHTEJICKT:

BJIa/ICTh HaBBIKAMHU I[O3HABATEIHHOM pedrieKCHMM KaK OCO3HAHMS COBEpPIIAEMBIX
JNEHUCTBUA W MBICTUTENBHBIX MPOIECCOB, HUX pE3ylIbTaTOB, BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTpOJISI Ipoliecca M pe3yibTaTa PEIICHUS MaTeMaTHYeCKOMN
3a]1a4H;

NpeIBUJIETh TPYAHOCTHU, KOTOpPHIE MOTYT BO3HHUKHYTh MpH pEUICHUH 3aJayH,
BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;



OLICHMBATh COOTBETCTBUE pe3yjbTaTa LETU M YCIOBUAM, OOBACHATH MPUYUHBI
JOCTHKEHUSI UM HEJOCTUKEHUS PE3YNIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIHUOKY, JaBaTh
OLICHKY NTPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eSITETbHOCTD:

MOHUMATh M MCIIOIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBHUTYAIBHON PabOTHI
Opy peumieHuH y4eOHBIX 3a/Jay, NPUHUMATh IIeJib COBMECTHOM JESTENBbHOCTH,
IUTAHUPOBATh OPTaHU3aIlMI0 COBMECTHOM paboOThl, pachpedensiT BHIBI padoT,
JIOTOBapUBaThCs, OOCYXKAAaTh IpollecC U pe3yiabTaT paboThl, 00001IaTh MHEHUS
HECKOJIBKHX JIIOICH;

y4acTBOBaTh B TPYyNNoOBBIX ¢dopmax padoTel (oOcyxkacHUs, OOMEH MHEHUH,
«MO3TOBBIC MITYPMBI» W HHBIE), BHITOJHITH CBOKO YaCTh PA0OTHI M KOOPAHMHUPOBATH CBOU
NEHCTBUS C IPYTMMHU WICHaMHU KOMaH/Ibl, OIIEHUBATh KauyeCTBO CBOETO BKJa/Ja B OOIIUMN
MPOIYKT 1O KPUTEPUSIM, C(HOPMYTUPOBAHHBIM yUYaCTHUKAMHU B3aMMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0y4aromuiicss HAy9IuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH IMOHSTHUSIMU CTEPEOMETPUU NPU PEIICHUU
3a]1a4 U MPOBEICHUHN MaTeMaTUYECKUX PACCYKIICHUN;

® T[PUMEHSTh AKCUOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX IPU PEIICHUU
reOMEeTPUUECKHX 3a]1ay;

e iaccuUIUpPOBaTh B3aUMHOE pACIOJIOKEHHE TMPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TIPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TOHATHUSMH, CBSI3aHHBIMHU C yIJaMH B NPOCTPAHCTBE:
MEX/Ty IPSIMBIMU B TIPOCTPAHCTBE, MKy MPSAMOM H IIIOCKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH MOHITHIMH, CBI3aHHBIMU C MHOTOTPAaHHHKAMU;

e CBOOOJIHO pacro3HaBaTh OCHOBHBIC BUJIbI MHOTOTPAHHUKOB (MIPU3Ma, TUPaMH/Ia,
PSIMOYTOJIBHBIN MapaJlIeNenuIe 1, Kyo);

e K iaccu(UIUpPOBaTH MHOTOTPAHHHUKH, BRIOUpasi OCHOBAHUS IS KJIacCU(DHUKAIUY;

e CBOOOJIHO OIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C CEYCHUEM MHOTOTPAaHHUKOB
IUIOCKOCTHIO;

® BBINOJIHATH TMapauIeIbHOE, ICHTPATBHOEC M OPTOTOHAIBHOE IMPOCKTUPOBAHUC
buryp Ha MIOCKOCTb, BBHITIOIHATH U300pakeHus (UTyp Ha TIOCKOCTH;

® CTPOUTHb CEUEHUS MHOTOIPAHHUKOB PA3JIMYHBIMH METOJIAaMH, BBITIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpXYy, COOKY, CHU3Y;

® BBIYHCIATH IUIONIQJM IMOBEPXHOCTEH MHOTOIPAHHUKOB (TIpH3Ma, MHpaMuia),
TCOMETPUUCCKHX TEJ C TPUMEHEHHEM (POPMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATUAMHU: CUMMETPHS B IPOCTPAHCTRBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHU (QUTYPHI;
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CBOOOJHO OIEPUPOBATH TMOHSATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJIHSTH JICCTBUS HaJl BEKTOPAMU;

pemiath 3ajJlayd  Ha  JI0Ka3aTelbCTBO MaTeMaTHUYEeCKHMX OTHOUICHUH WU
HaXO0XJICHHE TE€OMETPUUECKHX BEJIMYWH, MPUMEHSST H3BECTHBIE METOMBI IPHU
pEelIeHUH MaTEeMaTUYeCKUX 3a/lad  TMOBBIIMIEHHOTO W BBICOKOTO  YpPOBHSA
CJIOHOCTH;

OPUMEHSTh  MPOCTEHIMe  MPOrpaMMHBIE  CPEICTBA W DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEUICHUHN CTEPEOMETPUUYECKUX 3a/a4;
U3BJIEKaTh, MPeoOpa3oBbIBATH M  HMHTEPIPETHPOBATH HUHOpMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPeACTaBICHHYIO Ha YepTekax
U PUCYHKaX;

MPUMEHATHh TOJIyYECHHBbIC 3HAHUS Ha MPaKTUKE: CPABHUBATH M aHAJIU3UPOBATH
peanbHBIC CHUTYyallMd, MPUMEHATh H3YYEHHBIEC TOHSATHUS B IMPOIECCE IMOUCKA
pellleHus MaTeMaTU4ecku CcHOopMyTupOBaHHONW MPOOIEMBbI, MOJEIUPOBATH
pealibHbIE CUTYalluU Ha SI3bIKE TEOMETPHUH, UCCIIE0BATh IOCTPOESHHBIE MOJIENH C
UCIIOJIb30BAHUEM TE€OMETPUUECKUX IOHSATUH W TeopeM, armaparta aireopsl,
pemaTh MPakTUYECKHE 3aJadyM, CBSI3aHHBIE C HAXOXKJICHHEM T€OMETPUUYECKHUX
BEJINYMH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUM Kak
COCTaBHOM YacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTHIA.

K xoniy 11 kiacca o0yyaromuiicss HAy4uTCs:

CBOOOJHO ONEPHUPOBATH TIOHATHSIMH, CBSI3aHHBIMH C  IHJIMHIPHYECKOMH,
KOHUYECKOU U c(hepruuecKoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI TTOJTYUEHHUS;
OTIepUPOBATh TMOHSATUSMHU, CBA3AaHHBIMU C TEJIAMH BpAlICHUS: IWIMHIPOM,
KOHYCOM, cepoi U mapom;

pacro3HaBaTh Tella BpamieHus (MUIMHApP, KOHYC, cepa U 1map) U oOBACHATH
CIOCOOBI TIOJIYYECHHUS TEJ BPAILCHUS;

KJIACCU(UITUPOBATHh B3aUMHOE PACIIOJIOKEHHE Cephl U MIOCKOCTH;

BBIYHCIISTH BEJTMIMHBI 3JICMCHTOB MHOTOTPAHHUKOB U TEJI BPAIEHUS, 00BEMBI U
TUTONIA/IM TTOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BPAIICHUS, T€OMETPHUCCKHIX
TN ¢ IPUMEHEHUEM (POPMYIL;

CBOOOZHO OIEPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C KOMOWHAITUSIMU Tl
BpallleHUss W MHOTOTPAHHMKOB: MHOTOTPAHHMK, BIIMCAHHBIH B cdepy u
ONMMCAaHHBIA OKOJIO cephl, cdepa, BHHCAHHAS B MHOTOTPAHHHK WM TEJO
BpaIlICHHUS,

BBIYHCIISITh COOTHOIICHUS MEXIy IUIOMIQJSIMH TOBEPXHOCTEH W 00BEMamMu
IMOTOOHBIX TEI;

U300pakaTh U3ydaembie (PUTYPHI, BHIIOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYP: BHUJI CBEpPXY, COOKY, CHH3Y, CTPOUTH
CEYCHHUSI TEJ BPAIICHUS;
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U3BIIEKaTh, HMHTEPIPETHPOBATh H  MPEOOpa3oBbIBaTH HHPOPMALHIO O
IPOCTPAaHCTBEHHBIX T€OMETPHUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax
Y PUCYHKAX;

cBOOOJIHO ONIEpUPOBATH MOHATHEM BEKTODP B IPOCTPAHCTBE;

BBITIOJHSATH ONEpallui HaJl BEKTOPaMH;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

pelarb reOMETPUYECKUE 33Jaud Ha BBIYMCIIEHHE YIJIOB MEXKIY HPSAMBIMH U
IUIOCKOCTSIMH, BBIYHCICHHE PACCTOSHUM OT TOYKHM 10 INIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a IIPY PELICHNY;

CBOOOJIHO  ONEpUPOBATH MOHATHSMM, CBSI3aHHBIMM C  JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHIA;

BBIIIOJIHATh  M300pPaKEHHWS  MHOTOTPAaHHUKOB M TEJl  BpalllEeHUs IpHU
IIapaJUIEIbHOM IIEPEHOCE, LEHTPAIbHOM CUMMETPHUH, 3€PKaJIbHONM CUMMETPHUH,
IpY OBOPOTE BOKPYT HPSAMOIL, peodpazoBaHus MOA00MS;

CTPOUTh CEYEHHsT MHOIOTPAHHHMKOB M TEJI BpALICHMS: CEYEHHsS LMIMHApA
(mapajuleTbHO M NEPIEHAMKYISIPHO OCH), CEYeHHsS KOHyca (IapasuielbHbIe
OCHOBAHHUIO U MPOXOJAIINE Yepe3 BEPUINHY), CEUCHHUS 1I1apa;

UCIIOJIB30BAaTh ~ METOJBl IIOCTPOEHHS CEUYCHMI: METOJA  CIEI0B, METOA
BHYTPEHHETO POEKTUPOBAHMSI, METOJI IIEPEHOCA CEKYIIEN IIJIOCKOCTH;
JTIOKa3bIBaTh T€OMETPUYECKHUE YTBEPKICHUS;

OPUMEHATh TeoMeTpuuYecKkue (axkThl AJs pEeIIeHUs CTEPeOMEeTPUUYECKUX 3ajad,
IPEAIoNIaraloluX HECKOJIbKO IIAroB PEIIEHUsS, €CIM YCIOBUS NPUMEHEHUS
3a/laHbl B SIBHOUM U HesABHOU (hopme;

pemarp 3aJadd  Ha  JI0KAa3aTEIbCTBO MAaTEMAaTHYECKUX OTHOWICHHM U
HaX0X/CHHE F€OMETPUUYECKIX BEJINYHH;

OPUMEHSTh MPOTrpaMMHBIE CpPEJICTBA M  3JIEKTPOHHO-KOMMYHHUKALMOHHbBIE
CUCTEMBI ITPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/ay;

IPUMEHSTH MOJYYEHHbIE 3HAHMS Ha IPAKTUKE: CPAaBHUBATh, aHAJIM3UPOBATH U
OLICHMBATh peajbHbIE CHUTyallMH, NPUMEHATH W3Y4YEHHBIE IOHATHUS, TEOPEMBI,
CBOIICTBa B MpoIlecce IMOMCKAa PELICHUS MaTeMaTH4ecKu chopMyIupOBaHHON
npoOJemMbl, MOJENUPOBaTh pealbHbIE CHUTyallud Ha S3bIKE TI'COMETpPHH,
UCCIEA0BaTh IOCTPOCHHBIE MOJEIM C HCIIOJIB30BAHUEM TI'€OMETPUYECKHUX
NOHATUH M TeopeM, anmapata anreOpbl, pemath MOpakTHYECKue 3ajaud,
CBS3aHHbIE C HAXOX/JICHUEM F€OMETPUUYECKUX BEJIMYUH;

UMETh TMpEJCTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUM Kak
COCTaBHOM YacTH (pyHJaMeHTa pa3BUTHUS TEXHOJIOTHIA.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuyecTBO 4acoB DJIeKTPOHHbIE JeATeJILHOCTH YUUTEJIS € Y4eTOM MPOrpaMMbl

pa3Ie108 u Tem Kountpoin IpakTHue (uudposbie) BOCIHTaHMS

n/n Bceero HbIe CKHUe o0pa3oBaTesbHbIE
NMPOrpamMMbl

HaumeHnoBanue

padoThI padoThI pecypchl

https://resh.edu.ru/ -YCTaHABJIMBATh JIOBEPUTCIbHBIC OTHOIICHUS MEXKILY
YUHUTENEM U 00yUYaroIUMUCS, CIIOCOOCTBYIOIIUX
HO3UTHBHOMY BOCIPHSITHIO YUaIIUMUCS TpeOOBaHUH 1
Ipoch0 yIUTeNs

-MIPUBJIEKAaTh BHUMaHUE 00YYAIOIINXCS K 00CYkKIaeMoi
Ha ypoke HH(OPMAIMH, AKTUBU3ALIUH T03HABATEILHOMN
JICATEILHOCTH 00YYarOIHXCsI

-IPUMEHSATH HA YPOKE UHTEPAKTHBHBIE (POPMBI pabOTHI C
00Y4AIOIIUMHUCS: TUCKYCCUH, KOTOPBIE JAl0T
00y4aIOIUMCS BO3MOXKHOCTh TIPHOOPECTH OIBIT BEACHUSI
23 1 KOHCTPYKTHBHOTO JTHAJIOTa

- OpraHn30BbIBATH HIe(bCTBO MOTHUBHPOBAHHBIX
00y4aloIIMXCs HaJl UX HEYCHEBAIOIINMHU
OJTHOKJIACCHUKAMHU, JIAfolIiee 00yUJaroniMCs COIUATBLHO
3HAYUMBIH OIBIT COTPYAHUYECTBA U B3AUMHOMN MTOMOII[H
- peaNn30BbIBATH BOCIIUTATEILHBIC BO3MOKHOCTH B
Pa3IUYHBIX BUJIAX JESITEILHOCTH 00YYAIOIIUXCS CO
CJIOBECHOM (3HAKOBOM) OCHOBOM: CAaMOCTOSITENIbHAS
pabota ¢ yueOHHKOM, paboTa C HAyIHO-TIOMYJISIPHON
JUTEpaTypoi, 0TO0p M CpaBHEHUE MaTepuaa o
HECKOJIbBKUM HCTOYHHKAM.

Bsenenue B
CTEPEOMETPHIO

https://resh.edu.ru/ -peaM30BBIBATh BOCIHMTATEILHBIE BOZMOXXHOCTH B
pa3IMYHbIX BUAAX ACATCIIbHOCTH, O6yqa}0HH/IXCﬂ co
Bzaumnuoe CJIOBECHOM (3HAKOBOM) OCHOBOM: CUCTEMAaTHU3AIIHS
y4e0HOTO MaTepHraa

6 1 -[IPOEKTUPOBATH CUTYALUK M COOBITHS, PA3BUBAIOIIHE
SMOIMOHATBHO-TIEHHOCTHYIO chepy 00ydaromerocs
HPOCTPaHCTBE -pa3BUBATh y O0YUYAIOLINXCS TO3HABATEIBHYIO
AKTUBHOCTbH, CAMOCTOATEILHOCTE, HHUIIHATHBY,
TBOPYECKHE CIIOCOOHOCTH

PacIoIOKeHUE
IIPAMBIX B
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https://resh.edu.ru/
https://resh.edu.ru/

TTapannensHOCTD
TIPSIMBIX U
TIJIOCKOCTEH B
MIPOCTPAHCTBE

IlepnenauKyIsspHOC
Tb IIPSMBIX U

PAVBIX 25
IIJIOCKOCTEN B

NPOCTPAHCTBE

https://resh.edu.ru/

https://resh.edu.ru/

-OpraHU30BbIBATh WHIUBHyAIbHBIE U TPYIIIOBbIC
(hopMBI yueOHOU IeATENFHOCTH;

-peaan30BBIBaTh BOCIIMTATEIbHBIE BOBMOKHOCTH B
Pa3IMYHBIX BUJIAX JESATEIbHOCTH 00YYaIOIINXCS CO
CJIOBECHOM (3HAKOBOH) OCHOBOMW: CAMOCTOSTEIIbHAS
pabota ¢ yueOHUKOM, paboTa C HAyIHO-TIOMYJIIPHON
JIUTEPaTYpOH, 0TOOp M CpaBHEHHE MaTepHaa I10
HECKOJbKUM UCTOYHHKAM;

-TIPAMEHSATH HAa YPOKE HHTEPAKTUBHBIC (POPMBI paOOTHI

¢ 00y4aroUIMMHUCS: AUCKYCCHHU, KOTOPBIE TAIOT
00y4aruMCcsl BO3MOKHOCTh IPHOOPECTH OIIBIT BEICHUS
KOHCTPYKTHUBHOTO JIHAJIOTa;

-TIIPOEKTUPOBATh CUTYAIIMH U COOBITHS, pa3BUBAIOIINE
KYJbTYPY NEPEKUBAHUN U LICHHOCTHBIE OPUEHTALINU
pebenka;

-MHULIUMPOBATh U NOIACPKUBATH UCCIIEA0BATENBCKYIO
JeATEeNIbHOCTh OOYUaIOIMXCsl B paMKax peaan3alii UMU
WHJIMBUAYAJbHBIX U FPYIIOBBIX UCCIIEI0BATEIBCKUX
MPOEKTOB, YTO AACT 0OYYAIOMINMCS BO3MOKHOCTD
NPUOOPECTH HABBIK MyOINYHOTO BHICTYIICHHS TIEpe
ayAUTOpUEN, apryMEHTUPOBAHUS U OTCTAaUBAaHUS CBOEH
TOYKH 3PEHHUS.

VTIIIBl B pacCTOSIHAA 16

MHoOrorpaHHMKu 7

https://resh.edu.ru/

https://resh.edu.ru/

-o0maTbes ¢ 00ydJarouMucs (B Juajore), Ipu3HaBaTh
UX JOCTOUMHCTBA, IOHUMATh U IPUHUMATDH UX
-OpTraHU30BbIBATH MHAUBUAYAJIbHBIC U I'PYIIIIOBBIC
(dhopMbI yueOHOMH AEATSILHOCTH

-OpraHU30BBIBATh LIS 00YYAIOIIUXCS CUTYaHI
KOHTPOJIS M OLICHKH

-peaIn30BBIBaTh BOCIIMTATEIbHBIE BOZMOXKHOCTH B
Pa3JIMYHBIX BUJAX JIESATEIEHOCTH, 00yUYaroIUXCs CO
CJIOBECHOM (3HAKOBOI) OCHOBOW: CHCTEMATH3aIUSL
y4eOHOro MaTepHana.

-peaan30BBIBaTh BOCIIMTATEIbHBIE BOZMOXKHOCTH B
Pa3IMYHBIX BUJIAX JESATEIbHOCTH 00YYaIOIINXCS CO
CJIOBECHOM (3HAKOBOIT) OCHOBOH: BBIBOJBI
JIOKa3aTeNbCTBO GOpMyJI, aHAIN3 GOPMYJI, pElIeHHe
TEKCTOBBIX KOJIMYECTBEHHBIX M KAUECTBEHHBIX 3aJ1ad,
BBINOJTHEHUE 3aJIaHUN 10 Pa3rPAaHUYCHUIO TIOHITHI

- MPUMEHSATH Ha YPOKE HHTEPAKTUBHBIE POPMBI PabOTHI C
00yJaroImuMucs
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- IPUMEHSTh HA YPOKE MHTECPAKTUBHBIC (JOPMBI pabOTHI C
o0y4aromumMucs: rpynmnosas pabora nim pabora B napax,
KOTOPBIE YYaT 00YYAIOIINXCSI KOMAHIHOW paboTe U

Bekropsl B 4
12 B3aUMOJICHCTBUIO C IPYTUMH 00Y4aIOIUMHUCS
MPOCTPAHCTBE
-[IPUBJICKATb BHUMAHUEC O6y‘~IaIOHII/IXCSI K HECHHOCTHOMY
aCIEKTy U3y4aeMbIX Ha YPOKE SIBJICHUM, MOHATHH,
IIPUEMOB
IToBTOpeHue, https://resh.edu.ru/ - OPraHU30BBIBATh JUIS 00YYAIOIMXCS CUTYaIMit
O606H_[eHI/Ie " KOHTPOJIAI U OLICHKHU
5
CUCTEMaTHU3aLUA
3HAHUMN
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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11 KJIACC

Ne
n/n

HaumMmeHnoBaHue
Pa3esoB U TeM
NMPOrpamMMbl

AHanmutnyeckas
TEOMETPHS

[ToBTOpEHUE,
000011eHne U
CHCTeMaTH3aIs
3HAHUH

Bcero

15

15

KoanyecTBo yacoB

KonTpoabubie
padoTsI

IIpakTHyeckne
padoTsI

DJIeKTPOHHbBIE

(mudposbie)
o0pa3oBaTeJIbHbIE

pecypcbl

https://resh.edu.ru/

https://resh.edu.ru/

JeiITeIbHOCTh YUUTEJIs C Y41eTOM
NPOrpaMMsbl BOCHUTAHUS

-[IPUBJICKATh BHUMaHHE 00y4YalomuXcs K
o0cyxIaeMoil Ha ypoke HHpOpMAaIiH1, aKTHBH3ALHU
M03HABATENBHOH AESATEILHOCTH 00YyYarOIUXC s
-IPUMEHATH HA YPOKE UHTEPAKTHBHBIE (POPMBI
PpaboTHI ¢ 00YUYAFOIIUMHUCS

- OpraHn30BbIBATH IHe(I)CTBO MOTHUBHUPOBAHHBIX
00y4aloInXCs HaJl UX HEYCHEeBAIOIUMHU
OJIHOKJIACCHUKAMH, - PEaTN30BBIBATh
BOCIHTATEIbHBIC BOSMOXHOCTH B Pa3INYHBIX BUAAX
JeATEIEHOCTH 00YYArOIIMXCS: CAMOCTOSTEIbHAS
paboTa ¢ yaeGHHKOM, paboTa ¢ HayYHO-TIOMyIIPHOM
JIUTEPATYpOii, OTOOP M CpaBHEHHE MaTepHaa 110
HECKOJBbKHUM HCTOYHUKAM.

-peanr30BbIBATh BOCIUTATEIbHBIE BOBMOXKHOCTH B
Pa3IUYHBIX BUJAX JESITEIbHOCTH, O0YYAIOIHXCS CO
CJIOBECHOM (3HaKOBOI) OCHOBOM: CUCTEMATHU3AIIHS
yueOHOro MaTepuaa

-IPOEKTUPOBATh CUTYAIIMH U COOBITHS, pa3BUBAIOIINE
SMOIMOHAIBLHO-IIEHHOCTHY0 cepy oOydaromierocs
-pa3BHUBaTh y 00y4aroUIMXcs O3HABATEIBHYIO
AKTUBHOCTbH, CAMOCTOATCIIbHOCTh, HHUIIUATHUBY,
TBOPYECKHE CIIOCOOHOCTH

O0BéM
MHOTOTPaHHUKA

17
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-OpTraHU30BbIBATH MHAWBUAYAJIBHBIC U I'PYIIIOBBIC
(dopMbI y4eOHOI NesTeTbHOCTH;

-peaan30BBIBaTh BOCIIMTATEIbHBIE BOZMOXKHOCTH B
pas3IMYHbIX BUAAX ACATCIIBHOCTHU 06yqa}OU_H/IXCﬂ Cco
CJIOBECHOM (3HAKOBOI) OCHOBOW: CAMOCTOSITEIbHAS
pabora ¢ yueOHUKOM, padoTa ¢ HayIHO-
TIOTYJIIPHOH TUTEPaTypOid, OTOOpP M CpaBHEHUE
MaTepuala 1o HeCKOJIEKUM UCTOYHUKAM;
-IIPUMEHSATH Ha YPOKE MHTEPAKTHBHBIE (HOPMBI
paboThI ¢ 00YUJAIONTUMHUCS: AUCKYCCHH, KOTOPBIE
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Jal0T
00yJaromuMcs BO3MOKHOCTh IIPHOOPECTH OIIBIT
BEJICHUS] KOHCTPYKTUBHOI'O THAJIOTa

4 Terna BpaieHust

[Inomann
HOBEPXHOCTH H
00BEMBI KPYTIIBIX
Ten

24

https://resh.edu.ru/

https://resh.edu.ru/

-peann30BBIBATh BOCIIUTATEIbHBIC BOZMOXKHOCTH B
Pa3IMYHBIX BUJAX AESTEIBHOCTH O0YJAIOMINXCS CO
CJIOBECHOM (3HAKOBOI) OCHOBOM: BBIBOJIBI U
JIOKa3aTeNbCTBO (hopMyJ, aHAIN3 (POPMYIL, peIIeHHe
TEKCTOBBIX KOJIMYECTBEHHBIX M KAUECTBEHHBIX 3a/1ad,
BBIIIOJIHEHUE 3aJaHUN IO Pa3rpaHUYEHUIO TOHATUH

- IPUMEHSTH Ha yPOKE MHTEPAKTUBHbIE ()OPMBI
paboTsl ¢ 00yJaromuMucs: y4eOHbIe TUCKYCCHH,
BUKTOPHHBI, HACTOJIbHBIE UTPBI, POJIEBBIE UIPEI,
yueOHbIE IPOEKTHI

-MHALUMPOBATh U NOJAEPKUBATH
HCCIIEI0BATENbCKYIO IeATeIbHOCTh 00yJaloIuXxcs B
paMKax peanu3aliil UMU UHIUBHUIYaJIbHbBIX U
TPYNIOBBIX UCCIIEAOBATEIBCKUX MPOEKTOB, YTO 1ACT
00y4aromuMcs BO3MOKHOCTb TIPHOOPECTH HABBIK
MyGJIMYHOTO BHICTYIUICHHS Nepe] ayIUTOpHEH,
apryMeHTHPOBaHUs U OTCTAMBAHUS CBOEH TOUKU
3peHHUs.

6 JBmKkeHus

https://resh.edu.ru/

- IPUMEHSTH Ha YPOKE HMHTEPAKTUBHBIC (POPMBI
paboThI ¢ 00YUArOIIUMHUCS: TPYIIOBast paboTa HiIu
pabota B mapax, KOTOpbIE ydaT 00ydaronuxcs
KOMaH/IHOU paboTe U B3aUMOJCHCTBHIO C JPYTrUMHU
00yJaroIuMucs

IToBTOpenue,
00o001IeHHE 1
cUcTeMaTu3aIus
3HAHUU

OBILIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

17

102

https://resh.edu.ru/

- o0mmaThes ¢ 00yJaroIuMucs (B AUaiiore),
pU3HaBaTh UX TOCTOUHCTBA, IOHUMATh U MIPUHUMATD
Hux

-OpraHU30BbIBATH WHIUBHyaIbHBIC U TPYIIOBbIE
(dopMbI y4eOHO AesTeTbHOCTH

-OpraHU30BBIBATH ISl 00YUYArONIMXCSI CUTYaIMH
KOHTPOJISI M OLICHKH

-peaan30BBIBaTh BOCIIMTATEIbHBIE BOZMOXKHOCTH B
Pa3JIMYHBIX BUJIAX JIESATEIEHOCTH, 00yYarOIUXCs CO
CJIOBECHOM (3HAKOBOM) OCHOBOM: CUCTEMAaTHU3AIIHS
y4eOHOTO MaTepuana.
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
IMPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

Artanacsu JI.C., byry3oB B.®. ['eomerpust (6a30Bbiii 1 poduiabHbIA ypoBHH),10-11 kimacc AO
«M3narenscTBO «lIpocBemenuey.

METOJINUYECKHUE MATEPHUAJIBI J1JISA YUUTEJISA

1. Kapnayxosa O. A. [Ipukiannbie 3aa4u B MaTeMaTuKe: yaeoHoe mocodue / O. A.
Kapnayxosa, B. A. lllepmnesa, T. O. KouerkoBa. — Cu6. penep. yH-T, UH-T KOCMUY. 1 HHPOPM.
texHojoruil. — Kpacnosipck: COVY, 2020.

2. b.I'. 3uB. JlunaktTuueckue matepuaisl mo reomerpuu as 10 kinacca. Mockaa.
ITpocsemenne.2007

3. B.I'. 3uB. lunaktuueckue matepuansl mo reomerpuu it 11 kimacca. Mockaa.
[Ipoceemenne.201 1r.

4. C.M. Caaksn, B.®. byry3os. U3yuenune reomerpun B 10-11 xnaccax. Knura i yunrens.
Mockaa. [Ipocsemenue.2007

5. B.A. fIposenko [loypounsie pa3zpadotku no reometpun. JuddepenupoBannsiii moaxonu, 10
kyacc. Mocka. «<BAKO». 2009

6. B.A. SIposenko Iloypounsie pazpabotku o reomerpun. JnddepenupoBannblii moaxozm, 11
kiacc. MockBa. «BAKO». 2012

7. E.M. PabunoBnu MaremaTuka. 3ajaun Ha TOTOBBIX yepTexax. [ eomerpus. 10-11 kiacchr.
Mocksa. MJIEKCA. 2008

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.Math.ru — [OnexrponHusiii pecypc]. — URL: https://math.ru
2. BuptyanbHble 1a00paTOpHbIE U TPaKTHUYECKHE pabOThl Ha YIiyOJIE€HHOM YPOBHE CPEIHETO
o6mero oopazoBanus. — PI'BHY «MHcTUTYT cTpaTeruu pa3BuTHs 00pa3oBaHUsm». —
[DnexTponnsiii pecypc]. — URL: https://content.edsoo.ru/lab/
3. Ilopran «Enunoe conep:xanue od1iero oopasoBanus». — [AnekTpoHHbIN pecype]. — URL:
https://edsoo0.ru/ 4. UapopMaimOHHO-TTOUCKOBAst CHCTEMA «3a1a4uH 10 TEOMETPHIY. —
[Onexrponnslii pecypc]. — URL: https://zadachi.mccme.ru/2012/local.html
5. Meroauueckue kericel o maremaruke. — ®I'bHY «MHcTUTyT cTpareruu pa3BuTus
oOpazoBanus». — https://content.edsoo.ru/case/subject/6/
6. OOpa3oBatenbHbli HeHTp «Cupuycy». — [DnexTpoHHsIi pecypc]. — URL:
https://sochisirius.ru/.
7. OOyuaromiasi oHJaiH-cucTeMa o maremaTtuke «01Maremarukay. — [ DJIEKTPOHHBIN pecypc]|
— URL: https://01math.com/
8. Poccuiickas anekTpoHHas 1mikona. — [AiekTpoHHsIid pecype]. — URL: https://resh.edu.ru/

9. CepBuc OHJIAWH OCTPOCHUs TpaduKoB. — [AnekTponHsbiid pecypc]. — URL: http://yotx.ru/
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