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Pabouas nmporpamma mo yue6HOMY nipenmMeTy «['eoMeTpus» Ha ypOBEHb CPEIHETO O0IIero
0o0pa30BaHUsl COCTaBJIEHa C Y4YeToM pabodell mIporpaMMbl BOCHHMTaHUS. BocmuraTenbHBIN
NOTEHIMAJ TaHHOTO Y4eOHOTro MmpeaMeTa 00ecTiedrBaeT Pealn3aluio OJaronpusSTHBIX yCIOBUIH
JUIS Pa3BUTHS COIMAJIbHO 3HAYMMBIX OTHOIICHHMN OOYYaIOMIMXCS M MPEXKIEC BCErO HEHHOCTHBIX
OpPUEHTHUPOB (1IEJIEBBIX IPUOPUTETOB):

- IPUBJIEYEHNE BHUMAHUS 00Yy4aIOUIMXCS K LIEHHOCTHOMY aCHEKTy 00y4arolUXCsl K IMOJIy4SHHIO
3HAHUM, HaNTaXUBAaHUIO IO3UTHBHBIX MEXJIMYHOCTHBIX OTHOLIEHMH H3y4aeMbIX Ha YpOKax
ABJICHUH, OpraHm3anus UX paboThl C TOIy4aeMOW Ha YpOKE COLHMAIbHO 3HA4YUMOMH
nHpopMmanuei;

- (¢opMHpOBaHKE MHTEpeca K U3YUYEHHUIO TEMbl M KeJaHHE MPUMEHSTH MOJTy4YeHHbIC 3HAHUS B
YKU3HU;

- pa3BUTHE JOTMYECKOTO M KPUTHYECKOTO MBIIUICHUS, KYJIbTYpbl PE€YH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

- pa3BUTHE HABBIKOB CaMOCTOSTENIbHOH pabOThl, TOTOBHOCTU K CaMOOOPa30BaHUIO, PEIICHUIO
TBOPYECKHUX 3a/1a4, MHTEpeca K MPOLUIOMY M HACTOALIEMY POCCUIICKONW MaTeMaTHKHU;

- UHULIMMPOBAHUE U MOJJIEP’KKA POEKTHO-UCCIEI0BATENBCKOM 1A TEIbHOCTH 00yYaroLINXCs;

Conep:xanue yueOHOro npeamera

Kaace - 10
YPOBEHb — y21y0/1eHHbLIL

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpun. Touka, mpsimasi, IJI0CKOCTh, MpocTpaHCcTBo. [loHsaTHe
00 aKCMOMaTUYECKOM IOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, MTapaJJIEIbHbIE U
CKpeluBaromuecs npsmele. [Ipu3Haku ckpemmBaromuxcs npsambix. [lapaniensHocTs NPAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlielbHbIE NPsSIMblE B MPOCTPAHCTBE, MapalIeIbHOCTh TPEX
OpsSIMBIX, MApaJUIEIBHOCTh NPSMOM M IIOcKocTH. IlapamnensHoe W LEHTpasbHOE
pOEeKTHpOBaHue, n3o0pakeHue ¢uryp. OCHOBHBIE CBOMCTBA MapauIeIbHOIO MPOEKTHPOBAHUSL.
N3o6paxenue ¢puryp B napauieabHOM MPOEKIKU. YTJIbI C COHANPABIEHHBIMU CTOPOHAMHU, YTOJ
MEXJy OpsIMBIMU B NpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEH: mapasuieabHble IMIIOCKOCTH,
CBOMCTBA NapayieNbHbIX IockocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYpBI HA MIOCKOCTH:
TETPa3p, NapajuIeIeUIE], IOCTPOEHUE CEUEHUI.

[lepnieHAUKYNIApHOCTh TOPSIMOM M IUIOCKOCTU: MEpPHEHIUKYISpPHbIE TMpsSMble B
IPOCTPAHCTBE, TMpsIMbIE NapauleJIbHble M MNEPHEHIUKYISIpHbIE K IUIOCKOCTH, HPU3HAK
NEPIEHIUKYIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O MNPSAMON MEPHEHAUKYJIIPHON
IJI0CKOCTH. OpTOroHalIbHOE MPOEKTUpOBaHUE. [lepneHauKyasIp U HaKIOHHBIE: PaCCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 TUIOCKOCTH, MPOEKIUs (UTYphl Ha MIOCKOCTb.
[leprieHAUKYIAPHOCTD TUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

VYTIIbI B IPOCTPAHCTBE: YIOJ MEKIY MPSIMOU U TUIOCKOCTBIO, IBYTPaHHBIN Yo, IMHEHHBIN
yros JABYrpaHHOro yria. TpéxrpaHHbli U MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTrorpaHHoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TpEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO yIJIa.



MHOrorpaHHuKH

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromapHas npusMma,
npsMasi 1 HaKJIOHHAs MPHU3MbI, OOKOBask W IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIM NapajulelenuIe]l U ero cpokcTBa. KpaTyalimime IyTH Ha IOBEPXHOCTH
MHOTOrpaHHuka. Teopema Oiinepa. [IpoctpancTBennas teopema Iludaropa. ITupammma: n-
yrojipHasi NUpaMKIa, IpaBWiIbHAA U yceu€HHas mupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
paBWIbHON nupaMuel. [IpaBuiibHbBIE MHOTOTpaHHUKHU: IpaBUIbHAS IpHU3Ma M IPaBHIbHAS
nupamua, paBuiibHask TPEyrojbHas MUpaMKIa U IPaBUIIbHBIA TeTpasap, kyO. IlpeacraBnenue
0 NIPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3P, JOJAEKAdAP U UKOCABP.

Brrunciienue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, nquaroHanu, yriel. [lnomans 6oxoBoi
IIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTHU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHHM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH M IHOBEPXHOCTH
IIPABWJIBHOM MUpaMUbI, TEOPEMA O IIOIAAN YCEUEHHON MUPaMUIBbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM HPAaBUIBHBIX MHOIOTPaHHHMKOB.
CuMmMerpuss B TpaBUIBHOM MHOIOIPAaHHUKE: CHUMMETPHUS MapajuleJienuea, CHUMMETPHUs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPAaBUIIbHON TUPAMU/IBI.

BexkTopbI M KOOPAUHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHBIE W IIPOTHBOIOJIOKHO HaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. JIEHCTBHUS C BEKTOpPAMHU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CYyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXCHHE BeKTopa Ha uncio. CBoicTBa clokeHUs BeKTopoB. CBoNcTBa
YMHOKEHMS BeKTOpa Ha uucio. [IoHaTne xomiuianapHbele BEKTOpHI. [Ipu3Hak KoMIIaHapHOCTH
TpéXx BekTopoB. [IpaBwiio napamnenenunena. Teopema O pPa3jloKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. IIpsMoyrosmpHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeXAYy KOOpAMHATaMM BEKTOpAa MU KOOPAMHATAMHU TOYEK. YTOI
Mexly BekTopamu. CKajasipHOE POU3BEICHIE BEKTOPOB.

Kuaace - 11
YPOBEHb — yenyOeHHblil

Tesa BpalmeHus

[ToHATHS: UMIMHAPUYECKAsT TOBEPXHOCTh, KOHUYECKAash ITOBEPXHOCTh, chepuyeckas
IOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIIOCKOCTh K
chepe. M300paxkeHne Ten BpalieHus Ha IIIOCKOCTH. Pa3BEépTka mumuHapa u konyca. CuMmeTpust
ctheps! 1 mapa.

O6bém. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napauenenunena U cieactsus u3 He€. OO0bEM NpSAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupamMuIbl 1 KoHyca. O0BEM mapa U mapoBOro CeTMEHTA.

KomOuHanmu Ten BpameHWss ¥ MHOTOTpaHHUKOB. [lpu3Ma, BIUCaHHas B IWJIAHIP,
onucaHHas okojo mwiuHApa. [lepeceyenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0cKoCThI0. [IoHATHE MHOTOTpaHHHUKA, OITMCAHHOTO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOTOTPAaHHHK HJIH TEJIO BPAIICHHUS.

[Tnomanp MOBEPXHOCTH NWJIMHIpPA, KOHYyca, TUiomans cepsl n e€ dacteid. [lomobdue B
npoctpancTtBe. OtTHomeHne 00BEMOB, TUIOMAAEH MOBEPXHOCTEH  MOAOOHBIX  (Uryp.



[TpeoOpa3oBanue nonodOus, romorerus. PemeHue 3amady Ha IUIOCKOCTH € MCIIOJIB30BaHUEM
CTEPEOMETPUYECKUX METOMIOB.

IloctpoeHne ce4eHMI MHOTOTPAaHHUMKOB W TEJI BpallCHUA: CEYCHMS LWIMHIpa
(mapajuiebHO W MEPHEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (MapajjiesibHble OCHOBAaHHIO U
IPOXOJALINE Yepe3 BEpIIMHY), CEYEHUs IIapa, METOAbI IIOCTPOEHUS] CEYEHUN: METOJ CIIEJIOB,
METOJ] BHYTPEHHEI 0 IPOEKTUPOBAHUS, METO/ IIEPEHOCA CEKYILEH INIOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTe. Onepanuu HaJx BeKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOKEHHA. IIpsmoyronbHas cucrema KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnokenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM METOX IMpH
PELICHUU T€OMETPUYECKUX 3aad.

J{BMKeHHUsI B POCTPAHCTBE

JBwxkenus mpoctpanctBa. OtoOpakenus. JIBmxkeHus W paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)KCHUH. Buapl IBM)KEHMI: Napaule/IbHBIA IIEPEHOC, LIEHTpaJbHAasi CHUMMETPHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeoOpa3zoBanus noxnodus. [psmas u chepa
Diinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON WACHTUYHOCTH, YBOKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Hapona, cHopMHpPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMaTHUECKHUE 3HAHHSI B MHTEpecax 37J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3710pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHIX CIIOPTUBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBIOOp Oynymieil mpodeccun W peannu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HAIIPaBICHHOCTH,

7) IK0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MpPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JUIS pelIeHus 3a7ad B 00JIACTU OKpYKAloIeH cpeipl, INIaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOM NMpPAaKTUKH, MOHMMAaHHE MAaTeMaTHYecKOW HayKH Kak cQepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IIPOEKTHYIO U UCCIIEN0BATENIBCKYIO ACATEIbHOCTh HHANBUYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIAITh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUH, OTHOWIEHMH MEXAY MOHATUAMH, (OpMyIUpoBaTh ONpENENECHUs MOHATHH,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000OUIeHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE,

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yiaraTb KpPUTEpUU U BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JENYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUI0, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHSI U BBIBOJBI;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKUI MHCTPYMEHT NO3HAHUs, (OPMYJINPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJIEHUS, IPOILIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOATENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUEHHBIX PE3Yy/IbTaTOB, BBIBOIOB U
000011IeHHI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U JJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pAa3jIMYHBIX THUIIOB, AHAJIM3MPOBATH,
CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBATh HHGOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS,



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jle 00CYXIEHHS 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IPOOIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUAOra, OOHApY>KMBATh Pa3IM4Me U CXOICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITMPOBATH Pa3HOTIIACHSI, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJISITh IUUIAH, QJITOPUTM pEIICHUs 3a/Jaud, BBHIOMPATh CHOCOO pEIICHUs] C Yy4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHUPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH TO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIAEMbIX JICHCTBHUU
U MBICTUTENBHBIX TPOIECCOB, WX pe3yJIbTaTOB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3ybTaTa pelleHrs MaTeMaTHIeCKOH 3a1auu;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH TMPH PEUICHHH 33Ja4d, BHOCHUTH
KOPPEKTHUBHI B JICSITEIILBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa I[EIH M YCIOBHSIM, OOBICHATH MTPUYUHBI
JMOCTHIKEHHUS] WJIM HEAOCTH)KEHHUS pPe3yNbTaTOB JAESITeIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI IpU
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh Iellb COBMECTHON JeATeIbHOCTH, IIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI padOT, TOrOBApUBATHCS, OOCYXKIaTh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U WHBIE), BBITIONHSATH CBOIO YacTh PabOThl U KOOPAWHUPOBATH CBOM JEUCTBHUS C
JpYrUMH YJICHAMH KOMAaH[IbI, OIIEHMBATh KauyeCTBO CBOEro BKJaJa B OOIMMUNA MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.



IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ki1acca o0yyaronuiicss Hay4uTcs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMH TMOHSATHSMU CTEPEOMETPHUHU TPU PEIICHUU 3a/1a4 U
NPOBE/ICHUN MaTEMATHIECKUX PACCYKICHHIA;

NPUMEHSTh aKCHUOMBI CTEPEOMETPUU H  CICICTBUS W3 HUX NPH PEIICHUU
TEOMETPUYCCKUX 3a]1a4;

KJIACCHU(UITUPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
POCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO OMEPHUPOBATH MOHSITHUSIMH, CBI3aHHBIMHU C yIJIAMH B MPOCTPAHCTBE: MEXKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOM | IJIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH TIOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHHKAMU;

CBOOOJHO pACIO3HABATh OCHOBHBIE BUJBl MHOTOTPAHHHUKOB (IIpH3Ma, MHPaAMUJA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIAaCCHU(UITUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JIJIS KJIACCH(PUKAIUY;
CBOOOJHO ONEPUPOBATH IOHSATUSMH, CBSI3AHHBIMH C CCUYCHHEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

BBITIOJHSATH NapajuIeIbHOE, IEHTPAILHOES H OPTOTOHAIBHOE MMPOSKTHPOBAHKUE PUTYD HA
TUIOCKOCTb, BBITIOJHATh N300paXKeHHs (PUTYP Ha MIIOCKOCTH;

CTPOUTH CEYCHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAaMH, BBITIOJIHSTEH (BRIHOCHBIC)
IUIOCKUE YEPTEXH M3 PHCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;,

BBIYUCIIATh  IUIOIMIAJM TIOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, IHPaMHUA),
TEOMETPHUYECKUX TeJl C MPUMEHEHUEM (POopMYT;

CBOOOJTHO ONEPUPOBATh TMOHSATHSIMU: CHMMETPHUS B MPOCTPAHCTBE, ILEHTP, OCh M
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U IJIOCKOCTh CAHMMETPUH (PUTYPHI;

CBOOOJHO OMEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpAaM U KOOpAMHATAM B
MIPOCTPAHCTBE;

BBITIOJTHSATH JICHCTBUS HaJI BEKTOPAMH,

pemate 3aJayd Ha JOKA3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH W HaXOXICHHE
TCOMETPHUSCKUX  BEJIMYWH, TIPUMEHSS HW3BECTHBIE METOABl TPH  PEIICHUU
MaTEeMaTHYECKUX 33724 MOBBIIIICHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;

MPUMEHSTH MTPOCTEHIIIHE TPOrPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUSCKHX 3a71ad;

U3BJICKATb, mpeoOpa3oBbIBATE W WHTEPIPETHPOBATH UH(POPMAITHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Urypax, MPEACTaBICHHYIO Ha uepTexkax u
PHUCYHKaX;

OPUMEHSTh TIONyYCHHBbIE 3HAHWS Ha TMPaKTUKe: CpPaBHUBATh M aHAIM3HPOBATH
pealibHbIe CUTYyalllud, TMPUMEHSATh U3YUYEHHBIC TIOHSITHS B IMPOLIECCE MOUCKA PEIICHUS
MaTeMaTHIeCKd CPHOPMYIUPOBAHHON MPOOIIEMBI, MOJICITHUPOBATh PEATbHBIC CUTYAIHMH
Ha S3BIKC TEOMETPHH, WCCICJ0BATh ITOCTPOCHHBIE MOJICIH C HCIIOJIh30BAHUEM
TEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara anreOpbl, periath MpaKTHYeCKue
3a/1a4yM, CBSI3aHHBIC C HAXOXKJEHUEM I€OMETPUYECKIX BEIHYNH;

UMETh TPEJICTaBICHUs] 00 OCHOBHBIX J3Talax pa3BUTHS T€OMETPUU KaK COCTaBHOM
yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



K xoniy 11 kiacca o0ydaromuiicst HAyquTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IWJIMHAPHYECKON, KOHUYECKON U
cepruvecKoil MOBEPXHOCTSIMU, OOBSICHATD CIIOCOOBI MOTY4EHUS;

OIIEPHPOBATH TOHATHSIMHU, CBSI3aHHBIMH C TeJIaMH BpAIlCHHs: IWIHHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) U 0OBACHATH CIIOCOOBI
MOJIyYEHUs TeJl BPaIICHUS;

KJIaccu(UIUPOBATh B3aUMHOE PACIIOJIOXKEHHUE CPEePhI U TUIOCKOCTH;

BBIYUCIISATh BEJIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M T BpalleHHS, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAILCHHS, T€OMETPHUECKUX TENl C
npUMEHEHHEM (HOPMYIL;

CBOOOJHO OTIEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMH C KOMOWHAIIUSMU TN BpPAICHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy M OMHCAHHBIN OKOIO chepsi,
cdepa, BiMcaHHAst B MHOTOI'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIYHCIISATH COOTHOIICHHS MEXIY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
TEJI;

n300pakaTh W3y4aeMble (GUTYpHI, BBIIOJIHITH (BBIHOCHBIC) IUIOCKHE YEPTEKH W3
PHCYHKOB TIPOCTBIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BPAILCHHS,

U3BJICKATh, UHTEPIPETHPOBATh | npeoOpa3oBbIBaTh  WHPOPMALIHUIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (UTYpax, MPEACTABICHHYIO Ha dYeprexax |
pPHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM BEKTOP B POCTPAHCTBE;

BBITIOJTHSATE ONEPAIMH HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT;

pemiath TEOMETPUYECKHE 3a/ladyd Ha BBIYMCICHUE YIJIOB MEXIY TMPSAMBIMH U
TUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHHH,

CBOOOJHO OIEPUPOBATH IOHSATUSMH, CBSI3aHHBIMU C JBHKCHHEM B TPOCTPAHCTBE,
3HATh CBOICTBA IBHKCHUM;

BBITIOJHATh M300pakeHUsT MHOTOTPAHHUKOB M TEJ BpAIICHUS TPH MapalIeIbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKAIbHOH CHMMETPHH, TIPU MTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA0OUS;

CTPOUTH CCYCHUS MHOTOTPDAaHHUKOB W T BpAMICHUS: CEYCHHS IFIIMHIPA
(mapannenbHo U MEePIeHAUKYISIPHO OCH), CeYeHHs KOHyca (mapasuieTbHble OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIIUHY), CEUCHUS 11apa;

UCIIONIb30BAaTh METOJbl TOCTPOSHUSI CEUEHUH: METOJA CJIEN0B, METOJ BHYTPEHHEIO
IPOEKTHUPOBAHMS, METO/I TIEPEHOCA CEKYILEH IIIOCKOCTH;

JIOKAa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

OPUMEHSTh TeoMeTpuueckue GakThl [UIsi pPEIIeHUs CTePEeOMETPUYECKUX 3ajad,
MPEJIMOJIarafoIIuX HECKOJIBKO IIaroB PelIeHUs, €ClIM YCIOBUS MIPUMEHEHHUS 3a/1aHbl B
SIBHOW W HESIBHOU (opMme;

pemaTh 3aJayd Ha JO0KA3aTelbCTBO MAaTEMATHUYECKUX OTHOIICHUH W HaXOXICHUE
TCOMETPHUYCECKUX BEIIMYUH;



[IPUMEHATH IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUIECKUX 3a/1a4;

NPUMEHATh IMOJYYEHHbIE 3HAHWS Ha IPAKTUKE: CPaBHUBATh, AaHAIU3UPOBATH W
OLICHMBATh PEAJIbHBIC CUTYaINH, IPUMEHATh U3y4CHHBIC IOHATHS, TEOPEMBI, CBOMCTBA
B Ipolecce ITIOMCKAa pEUICHHs MaTeMaTH4eCKd CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAallUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL NTOCTPOCHHBIC
MOJIETIH C HCIIOJI30BAaHUEM I'€OMETPUYECKUX MOHATHH M TEopeM, ammapara ajareOpsl,
penaTh NPakTUYeCKUe 3aa4ur, CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEINYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
yacT (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHHME

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NpPOrpamMMbl Bcero o0pa3oBare/IbHbIC
padoThI padoThI
pecypcsl
bu6nunoreka IJOK
1 Bezerine b CTepeoMeTpiio 23 . https://m.eds00.ru/88671f20
B3anMHOe pacnonokeHue npsmsIx B bubmuoreka LJOK
2 IPOCTPAHCTBE 6 1 https://m.eds00.ru/8867209c
[TapamienpHOCT IPSIMBIX U IJIOCKOCTEN B bubmuoreka LJOK
3 IPOCTPAHCTBE 8 https://m.eds00.ru/88671f20
4 IlepnieH qUKYIAPHOCTD MPSAMBIX U o5 bubnunoreka LJOK
ILIOCKOCTEI! B IIPOCTPAHCTBE https://m.eds00.ru/8867209¢c
bubmunorexa LIOK
> ¥/ TIBL H paCCTOSHIS 16 . https://m.eds00.ru/88671f20
bubmuorexa LIOK
0 Muororpariii ! ! https://m.eds00.ru/8867209c
7 BexTops! B mpocTpaHcTBE 12
8 [ToBTOpEeHmEe, 06001IeHNE U cUCTeMaTH3aIlUs 5 5 bu6nmoreka IJOK
3HaHUHN https://m.eds00.ru/8867209c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/8867209c

11 KIIACC

N HaumenoBan KoJmnuecTBo 4acoB DJIeKTPOHHbIE
" He pa3aesioB (uudpoBbie)
n/ Becer  Konrtpoabn  Ilpakruueck
H TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThbI e padoThbl
NMPorpamMmbl pecypchbl
AHATHTHIECK bubnunoreka [JOK
15 1 https://m.eds00.ru/88671
asi TeOMETpUs £20
[ToBTOpEHME, bubmunoreka [JOK
606 https://m.eds00.ru/88672
0000mIeHNE U 15 1 09¢
cucTeMaTu3ail
Ysl 3HAaHUM
O0BéM bubmmoreka IJOK
MHOTOIPaHHH 17 1 ?Zttops://m.edsoo.ru/88671
Ka —
Tena Bu6nuoreka IJOK
24 1 https://m.eds00.ru/88672
BpaIeHus 09¢
ITnomamau bubmuoreka ITOK
OBEPXHOCTH https://m.eds00.ru/88671
. 9 1 20
1 00BEMBI
KPYTJIBIX TEJ
bubmoreka IIOK
JIBrokeHus 5 1 https://m.eds00.ru/88672
09c
IToBTOpEHME,
06oBLIeHIe 1 bubmoreka IIOK
17 2 https://m.eds00.ru/88672
crucTemMaTu3ailg
09c
Ysl 3HAaHUU
OBIIEE
KOJIMYECTBO
102 8 0
YACOB IIO
ITPOI'PAMME
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