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PABOYAS ITPOI'PAMMA
IO TEOMETPUH
11 k1acc (yriay0JeHHoe u3ydeHue)

PaGouass mporpamma mo reomerpum ans oOywaroumuxcs 11 kiacca (yriayOieHHBIN
ypOBEHb) pazpaboTaHa B COOTBETCTBUU C:

— @enepanbHbIM 3akOHOM OT 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit
denepanumn» (C U3MEHEHUSIMU UM JIONOJIHEHUSMH, BHECEHHbBIMU (DeiepaibHbIM 3aKOHOM OT 3
aBrycra 2018 roga Ne 317 — @3);

— @enepaNbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIILHBIM CTAaHAAPTOM CPEIHETO OOIIero
0o0pa3oBaHusi, YTBEPXKICHHBIM IpHKa3oM MuHHUCTEpCTBa 00pa3oBaHUs W Hayku Poccuiickoi
Oenepannn ot 17.05.2012 Ne 413 (c uamenenusimu ot 11.12.2020 Ne 712);

— OcHOBHOW 00pa3oBaTeIbHONW MPOrPaMMOi cpemaHero obmiero obOpazoBanus MBOY
LlenTp obpazoBanus r.I1esek;

— ®enepanbHOil  00pa3oBaTENbHONM  MPOTPAMMBI  CpPEAHEr0  OO0IIero  oOpa3oBaHUS,
YTBEPKIEHHOU nprkazoM MuHucrepcTBa npocseuenus Poccuiickoit @enepaunn ot 18.05.2023
Ne 371;

— Ilporpammbr Bocnutanuss MBOY Llentp oOpa3oBanust r.lleBek, yTBepkIeHHOM
nprkazom aupekropa ot 30.08.2023r Ne 02-02/466;

— YcraBom MyHHIIMTANBEHOTO OI0KETHOTO 00I111€00pa3oBaTenbHOr0 yupexkaeHus «Llentp
obOpazoBanus 1. IleBek» (yTBEpkAEH IMOCTAHOBJICHHEM AIMUHUCTPAIMU TOPOJCKOTO OKpyTa
ITeBek ot 18.01.2021 1. Ne 7);

— VYueb6Horo miana MBOY lLlentp o6pa3zoBanus r.IleBek (yTBep:KIeH NPUKA30M TUPEKTOPA
mkoe1 30.08.20231. Ne02-02/464);

— TomoBoro kanenmapHoro rpaduka mKob! (YTBEPKIEH MPUKA30M TUPEKTOPA IMIKOJIBI OT
30.08.2023r. Ne02-02/464).

['eomeTpus sBisgercs OAHUM U3 0a30BBIX KypcOB Ha YpPOBHE CpEJHEro OOILIero
o0pa3oBaHus, Tak Kak 00ecrieuuBaeT BO3MOXKHOCTh U3YUEeHUs AUCLUIUINH €CTECTBEHHO-HAyYHOU
HaAIpaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOTO LuKiIa. IIOCKOIBKY JIOTMUECKOE MBILIUIEHUE,
dbopMupyeMoe Tpu H3yYEHUM OOYYAIOIIUMUCS MOHSATHUIHBIX OCHOB T€OMETPUH, TPHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEPXKIEHUH IpHU perieHuu
FEOMETPUUYECKHUX 3aJla4, YMEHHE BBIABUIaTh W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIIeHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

IJeny ocBoeHus nporpaMMel yueOHOro kypca «Il'eomerpus» Ha yriryOlnEHHOM ypOBHE —
pasBUTHE WHIMBHUIYaJbHBIX CIIOCOOHOCTEH OOy4alOMMXCsl NpPU H3YyUYEHUH TEeOMETPUH, Kak
COCTaBJISAIOLICH mNpeaMeTHOH obmactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TMPHOOPETEHUsI M HUCIOJIb30BaHUS Oojiee MIyOOKHX TNeOMETPUYECKHX 3HAHUM U
NeHcTBUH, creln(UYHBIX I'€OMETPUHM, U HEOOXOAMMBIX Ul YCHELIHOro MpOo(ecCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTEMaTHKH.

[TpropuTETHBIMU 3adauamu Kypca reOMETPUH Ha YIiayOJIEHHOM ypOBHE, PACIIUPSIOIINMU
U YCWJINBAIOUIMMHU Kypc 0a30BOr0 ypOBHSI, SIBJISIFOTCS:

pacuiMpeHue MpeJICTaBIE€HUs O TEeOMETPUM KaK 4YacTd MHPOBOM KyJIbTYypel U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPY>KAIOIIUM MHPOM;
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dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENAX, I[O3BOJSIIOIIMX ONMCHIBaTh W H3y4yaTb pa3Hble  SBICHUS
OKpY’KalOIIEero MHpa, 3HaHHE MOHATHHHOTO ammapara mo paszaeny «CTrepeoMeTpus» y4eOHOro
Kypca reoMeTpHH;

dbopMupoBaHUE yMEHHUSI BIIaJIeTh OCHOBHBIMU MOHSTUSIMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (HOpMyl U YMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

dbopMupoBaHHEe yMEHHs paclo3HaBaTh Ha 4YEpPTEkKax, MOAENSAX M B pPEaJbHOM MHpPE
MHOT'OIPAHHUKH U TeJa BPALLEHUs, KOHCTPYUPOBAaTh F€OMETPUUECKUE MOJIETIH;

¢dopmupoBanue OHUMaHUS BO3MOXXHOCTH AKCHOMaTUYECKOT 0 IIOCTPOEHHUS
MaTeMaTUYeCKUX TEOpHil, (OpMHUpOBaHME NOHMMAHHUS POJU AKCUOMATUKU IPU IPOBEIECHUU
pacCyXIEHUM;

dbopMupoBaHHE yMEHHMs BIAJIETh METOJAAMH JI0OKA3aTelIbCTB M AalTOPUTMOB pPEIICHUS,
YMEHHUSI MX TPUMEHATh, MPOBOJUTH JIOKA3aTelIbHbIE pACCYKIEHUS B XOJAE pELICHUs
CTEpEOMETPUYECKUX 33/7a4 M 3aJad C NPAaKTUYECKUM COJepKaHueM, (OpMHpPOBaHUE
MpEJICTaBICHUsT O HEOOXOJUMOCTH JOKa3aTeNbCTB MPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKICHHUI U POJIM aKCUOMATUKHU B MPOBEJACHUU JAETYKTUBHBIX PaCcCyKICHUN;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
00y4aroluxcs, I03HAaBATEIbHOW AaKTUBHOCTH, MWCCJIEI0BAaTEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUICHHUS, UHTEPECA K U3YyUEHUIO T€OMETPUH;

¢dopmupoBaHne (YHKIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacno3HaBaTh MPOSBICHHUS TE€OMETPUYECKMX NOHSTUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEeaIbHBIX JKU3HEHHBIX CUTYalUsIX U MPH U3YYEHUU JPYTUX yUeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJAEIMPOBAHUSA pEAIbHBIX CHUTYyallUi, HCCIEI0BaHUs
IIOCTPOEHHBIX MOJIEJIEM, NHTEPIPETALIMH [TOJIyYEHHBIX PE3YJIbTATOB.

[Tepexo k M3y4EeHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3maTh ycloBus I auddepeHnuanud  00ydeHHUs, TOCTPOCHUS WHIAMBUIYATbHBIX
0o0pa3oBaTeNbHBIX IpOrpaMM, OOECHEeUHuTh  YIIyONE€HHOE H3y4YeHHE TEeOMETpPHHM  Kak
COCTaBJIAIOLIEH yueOHOro npeaMera «MaremaTukay;

MOJMOTOBUTh OOYYarOMMXCS K MPOJIOJDKEHUIO0 M3YyYeHUS MaTeMaTUKU C Yy4€TOM BbIOOpa
Oynymieit mpodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXKIy OOMUM M TPodhecCHOHATBLHBIM
o0Opa3oBaHHEM.

Ha uzydenue yuyeOHoro kypca «I'eomerpusi» Ha yriyOonéHHOM ypoBHe oTBojuTca 134
gaca: B 10 kiracce — 68 gacos (2 yaca B Hezento), B 11 kimacce — 66 yacoB (2 gaca B HEZCIIO).

Jannas pabouast mporpaMMa paccunTaHa Ha oOydeHue no yueOHuky «I'eomerpus 10-11
KJacchl» Ui o01eo0pa3oBaTeNbHBIX opranuzanuii, aBtopsl: JI.C. Aranacsu, B.®. Byty30B u
np.-M.: [Ipocsemienue, 2014r.



COJAEP)KAHUE OBYYEHUA
11 KUIIACC

Tesa BpanieHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpa3zyoiiue mnoBepxHocTed. Tena BpamleHus: HWIMHAP, KOHYC, YCEYEHHBIN
KOHYC, cepa, map. Bzaumnaoe pacrnonoxenne cdepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
chepe. U300paxkeHne Ten BpalleHus: Ha MIocKocTu. Pa3BépTka unmnunapa u konyca. CuMmeTpust
cdepsl U mapa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHLHOTO
napajenenunena u cueactsus u3 He€. OO0bEM NPAMOM W HAKIOHHOM MPHU3MBI, IHIUHIPA,
nupaMuibl 1 KoHyca. O6bEM 11apa U apoBOTr0 CErMEHTa.

KomOunanmu Tten BpameHWss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIuCaHHas B LWJIMHAP,
omucaHHas okoyio ImHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCTHIO. [IoHATHE MHOTOTpaHHHUKA, OIIMCAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHOI B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iomanas cepsl n e€ dacteid. [lomoOue B
npoctpancTtBe. OTHomieHHe OO0BEMOB, IUIOMIAZE TMOBEPXHOCTEH MOA00HBIX  uryp.
[IpeoOpazoBanue momodus, romoTeTusi. Pemenne 3amad Ha IUIOCKOCTH C HCIIOJIB30BaHUEM
CTEPEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAHHHKOB W TEJI BpAIICHUS: CEYEHUS WIMHApA
(mapannenbHO W TMEPIEHANKYISIPHO OCH), CEYeHHs KOHyca (MapajulelibHble OCHOBAaHUIO H
NPOXOJAIINE Yepe3 BEepIIMHY), CEUCHHsS IIapa, METOJbI IMOCTPOSHUS CEYCHUH: METOJN CIIEeJIOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYIEH MI0CKOCTH.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHBIE W ITPOTHBOIOJIOKHO HAIlpaBICHHBIE BEKTOPBI. PaBeHCTBO
BEKTOpPOB. [I€HCTBUsA C BEKTOpAaMHU: CIIOKEHUE U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHO)XEHHME BeKkTopa Ha uwucio. CBoicTBa cioxxkeHus BeKTopoB. CBolicTBa
YMHOXKEHHS BeKTOpa Ha 4yucio. [IoHATHe komIuIaHapHble BEKTOpHI. [IpU3Hak KoMIIIaHapHOCTH
Tp€X BeKTOpoB. lIpaBuio mapamnenenunena. Teopema O pPAa3NOKEHHMH BEKTOpa IO TPEM
HEKOMIUIaHApHBIM ~ BeKTOpaM. [IpsAMoyronpHas cucTteMa KOOpPAMHAT B  IIPOCTPAHCTBE.
Koopaunars! BekTopa. CBs3b MeXAy KOOpJMHATAMHU BEKTOpAa U KOOPJWHATAMHU TOYEK. YTOJ
Mexly BekTopamu. CKaasipHOE POU3BEIEHUE BEKTOPOB.

BekTtopHOe yMHOXKEHHME BEKTOpOB. (CBONCTBa BEKTOPHOIO YMHOXEHMS. PazmoxeHue
BeKkTopa 1o 0azucy. KoopimHaTHO-BEKTOPHBIN METO/ MTPU PELICHUH T€OMETPUUYECKUX 3a1ad.

J{BM2KEeHHS B IPOCTPAHCTBE

IBwxkenust mnpoctpanctBa. OrtoOpaxkenus. JIBwkenuss u paseHCTBO ¢uryp. OOmue
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMII: MapauIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpUS,
3epKajbHasi CAMMETpUS, IIOBOPOT BOKPYT npsmoil. [IpeoOpa3oBanus mogoodus.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:xknanckoe BoCIMTaAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIeCTBa, MPEACTABIEHHWE O MaTEeMaTHYEeCKHX OCHOBAaX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), YMEHHE B3aWMOJEWCTBOBATh C COLIMAJIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) NnaTPpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUNMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, EHHOCTHOE OTHOILUEHHE K JOCTUKEHUSIM POCCHUICKHUX
MAaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKU W JESATEIbHOCTHIO YYEHOTO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCcyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTeMaTUYECKUM acTlieKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA,

5) pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NMUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUM U OTJIbIXA, peryJisipHas Gpu3nueckas akTHBHOCTD),
buznuecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHOMN I€ATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3IuyuHbIM cdepam
MpoPECCHOHAIBHON ACSATEIHHOCTH, CBA3AHHBIM C MAaTEMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHUE
CoBepIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccu U peaTnu30BbIBATh COOCTBEHHBIE
KU3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMYECKOW KYyJIbTYphbl, TOHUMAHWE BIUSHUS COIHUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUW ISl pelIeHHs 3a7ad B 00JacTH OKpY’KaloIlel Cpellbl, MIIaHuPOBaHUE
MOCTYTIKOB M OIICHKH WX BO3MOXKHBIX TIOCIICJICTBUN ISl OKPYIKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTEMaTH4YeCKOW HayKH Kak chepsl
YEJI0BEUYECKOU NEATENIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTHU JUISl PA3BUTHS [IUBUIIU3ALINH,
OBJIQJICHHE SI3BIKOM MAT€MaTHUKU U MaTeMaTHYECKON KyJIbTYypOl Kak CPEJCTBOM MO3HAHUS MUPA,
TOTOBHOCTh OCYLIECTBJISATh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHINBUIYAIbHO U
B IpyIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHMBepPCcaJbHbIe YUeOHbIe AeliCTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

BBISBJISITH U XapaKT€PU30BaTh CYILIECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAy MOHATUAMHU, (OpMyJIUpOBaTH ONpEAETICHUS  MOHATHH,
yCTaHABJIMBATh CYUIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUA Ui 000OUICHHUA U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOIO aHAIN3a,;

BOCIIPHHUMATh, (OPMYJIMPOBATh W MNPeoOpa3OBHIBAThH CYXKICHHS: YTBEPIUTEIbHBIC M
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEUYUs B (akTax,
JAHHBIX, HAOMIONEHUSX W  YTBEPXKACHUAX, Ipe/ylaraTb KPUTEpUU s BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJABI C HCHOJb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TpsMble U
OT IMPOTUBHOIO), BBICTpAaUBaThb AaApPryMEHTAIUI0, IPUBOAUTH NPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBObI;

BbIOMpaTh CHoco0 pemieHus Yy4eOHOM 3ajgaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIIIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBble ucciie1oBaTe1bCKUeE 1 CTBHA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT TO3HAHUS, ()OPMYIHPOBATH
BOINPOCHI, (UKCUPYIOLIME NPOTUBOpEUHE, NpoOjeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULINIO, MHEHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYeCKOro OObEKTa, SIBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (pOPMYJIMPOBAaTh 000OIIEHUS M BBIBOABI MO pe3ysbTaTaM IPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOIOKEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Padora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3MpOBaThb M HHTEPIPETUPOBaTh MHGOPMAIMIO PA3IUYHBIX BHAOB U (HopMm
MpeJICTaBICHHUS;

CTPYKTYpHUpOBaTh  HMH(pOpMAlMIO, TMPEACTaBIATE €€ B pa3iMuyHbIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENBHO  Cc(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe /1eiicTBUS

Oo0menue:

BOCHpI/IHI/IMaTI: nu (bOpMYHI/IpOBaTb Cy)KI[eHI/IH B COOTBCTCTBUU C yCJIOBI/IHMI/I n nejisaMu
001IeHus, SICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M THCbMEHHBIX
TCKCTaX, JaBaThb IIOACHCHHA IIO XOl[y peLHeHI/ISI 3aJa4du, KOMMCHTI/IpOBaTB HOJIy‘-IQHHLIﬁ
pe3yibTarT;



B X0JI¢ OOCYXKJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAE€MOM TEMBI, MPOOIEMEI,
peL[IaeMOfI 3aa4yM, BBICKA3bIBaTb HMACHU, HAILICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJISITb CBOU
CYXJICHUSI C CYXKICHUSMHU JPYTrUX YYaCTHUKOB JUANOra, oOHApyKMBaTh Pa3lInYMe U CXOJCTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYyIUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3yJIbTaThl PEIICHHs 3a7add, JKCIEPUMEHTa, WCCIECIOBAHMs, IMPOCKTA,
CaMOCTOATECIIBHO BBI6I/IpaTB (bOpMaT BBICTYIIJICHUA C y‘-IéTOM 3aga4 IMpPEe3CHTalMu U
0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3aaud, BBIOMpATh CIOCOO pEmIeHHs C Yy4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEICKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yJibTaTa pelIeHNns MaTeMaTUUeCKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HMKHYTH P PELICHUM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHITH MPUYUHBI
JOCTMDKEHUSI WM HEIOCTHXKEHHsI pe3yJbTaTOB JESATENbHOCTH, HAaXOAWTh OLIMOKY, JaBaTb
OLICHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHNH Yy4yeOHBIX 3a/1ad, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacrpeiessiTh BHABI padoOT, IOrOBapUBATHCS, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B T'PYINIOBBIX (opMax padoThl (0OCyXkaeHHs, OOMEH MHEHUMN, «MO3TOBBIE
HITYpPMBl» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JEHCTBHS C
JpYrMMHM 4I€HaMHU KOMAaHIbl, OLIEHHMBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMHI MPOIYKT MO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

MNPEAMETHBIE PE3YJIBTATHI

K konmy 11 kiacca oOyyaromuiicss HAy4uTCs:

— CBOOOJHO ONEPUPOBATh MOHSATHSAMM, CBSI3aHHBIMHM C IMJIMHAPHUYECKOH, KOHHYECKOH U
chepryecKoit TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI ITOTYUEHNS,

— OIEepHpOBATH TOHATHSMH, CBS3aHHBIMH C TEJIaMH BPAIICHHS: IIHIMHIPOM, KOHYCOM,
cdepoii u mapowm;

— pacmo3HaBaTh Tejda BpalleHus (LWIMHAP, KOHYC, cdepa U map) U 00BICHATH CIIOCOOBI
MOJIyYEeHHUS TeJl BPALCHHUS;

— KJaccu(UIMpPOBaTh B3aUMHOE PACIOI0kKeHHe CPephl U MITOCKOCTH;

— BBIYUCIATH BEJIMYMHBI 3JEMEHTOB MHOTOTPAaHHUKOB M Tl BpalleHUs, OO0BEMBI U
IUTOIIAAN TIOBEPXHOCTE MHOTOTPAaHHUKOB ¥ TEJ BpAIICHUS, TEOMETPHYECKHX Tell C
npUMeHEeHHeM (opMyIT;

— CBOOOJHO ONEpUpPOBaTh MOHATHSAMH, CBSA3aHHBIMM C KOMOMHALMSMHU TeNl BpAIlEHUS U
MHOTOT'PAaHHUKOB: MHOTOTPaHHMK, BIHCAHHBIA B cepy M ommcaHHBIA okoJio chephl, chepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILLCHHS;

— BBIYUCIIATH COOTHOIICHUS MEXIY IUIOUIAJIMU MOBEPXHOCTEH M 00BEMaMH MOZOOHBIX
TEN,



— u300pakaTb H3y4aeMmble (UTYpbl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEpPTEXKU U3
PHCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BHUJ CBEpXy, COOKy, CHH3Y, CTPOUTH CEUCHHS Tell
BpallleHUs;

— U3BJIEKaThb, MHTEPIIPETUPOBATh U MPEOOPa30BBIBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEeACTABICHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOO/IHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIlE€palMK HaJl BEKTOpaMU;

3aJ1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CHUCTEME KOOp/MHAT;

pelmars TEeOMETPUYECKHE 33Jauyd Ha BBIYMCIEHUE YIJIOB MEXAY HpSIMBIMU MU
IUIOCKOCTSIMHU, BBIUYMCJIICHHE PACCTOSIHUM OT TOYKU JI0 IUIOCKOCTH, B LI€JIOM, Ha IpPHUMEHEHHUE
BEKTOPHO-KOOPAMHATHOTO METOAA [P PELICHUH;

— CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C JABM)KEHHUEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

— BBINOJIHATh W300paKEHHMsI MHOTOTPAHHMKOB W T BpAIICHUS MPH MapajuieIbHOM
nepeHoce, [eHTPAIbHON CUMMETPUH, 3epKAbHOM CUMMETPHUH, IIPU MOBOPOTE BOKPYT MPSIMOH,
npeoOpa3oBaHusl OI00MS;

— CTPOUTH CEUYEHUSI MHOTOTPAaHHUKOB U TEJI BPALLEHUS: CEUEHUS IMINHPA (IapauieIbHO U
NEPIEeHIUKYISIPHO OCH), CEYeHHUs KOHyca (mapajulelbHble OCHOBAHUIO M IMPOXOJAIINE Yepes3
BEpILMHY ), CEYEHHUS LI1apa;

— HCIIOJIb30BAaTh METO/bl IIOCTPOEHHUS CEYEHHUH: METOJ CIIEA0B, METOJl BHYTPEHHEIO
MIPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

— JI0Ka3bIBaTh T€OMETPUYECKHE YTBEPKICHHUS;

— OpPUMEHSTh TreoMeTpudeckue (akTbl I  pELIeHUs CTepeoMEeTpUYEecKHX 3ajad,
IpEIoJIaratoliuX HECKOJIbKO 1IAaroB pElIeHHUs, €CIM YCIOBMs MPUMEHEHUs 3a/laHbl B SIBHOM U
HEsIBHOU (opMme;

— pelare 3aJadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOUIEHMM M HaXOXICHHE
TEOMETPUUECKUX BEJINYMH;

— MPUMEHATH NPOTPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUYECKHX 33]1aY;

— MPUMEHSTH NOJy4YEHHbIC 3HAHUS Ha NPAKTUKE: CPaBHUBATh, aHAJIM3UPOBATh U OLIEHUBAThH
peallbHbIE CUTYyalluM, IPUMEHATh N3YUYCHHbIE MOHATHUS, TEOPEMBI, CBOMCTBA B MIPOLIECCE TIOUCKA
pelIeHNs MaTeMaTH4eCKH CPOpMYJIUPOBAHHON MPOOIEMBI, MOJIEIUPOBATh PEAIbHBIE CUTYALIUU
Ha SI3bIKE€ T€OMETPUHU, UCCIIE0BATh ITIOCTPOEHHBIE MOJIEIH C HUCIIOJIB30BAHUEM I'€OMETPUUECKUX
NOHATUM M TeopeM, ammapara anreOpbl, pemaTh MpaKkTUYEeCKHe 3aJayd, CBSA3aHHbBIE C
HaXO0X/IEHNEM T€OMETPUUYECKUX BEJINUNH;

— HUMeTb NpeCTaBICHUs 00 OCHOBHBIX 3Talax pa3BUTHUS F€OMETPUU KaK COCTaBHOM 4acTH
dbyH1aMeHTa pa3BUTHS TEXHOJIOTHIL.
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Ne /it HaumeHnoBaHue pa3jesioB u TeM Korrrpoasmeie  TIpaxtuseckue (uudposbIe)
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThbI padoThbI pecypenI
1 [ToBTOpeHwme, 0606meHI/UIe u 6
CUCTEMAaTH3AIMsI 3HAHHHA
2. AHaMTHYECKasi TeOMETPHS 8 1
3. O0bEéM MHOTOTpAaHHUKA 11 1
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