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PABOYASI ITIPOTPAMMA IO TEOMETPUM (FA3OBBId YPOBEHD),
10-11 KJIACC

Pabouass mporpamma mno reomerpuu (0a3oBblii ypOBEHb) Ha YPOBHE CPEJHErO OOIIEro
oOpa3oBaHUs COCTaBJI€HA Ha OCHOBe TpeOoBaHWiI K pe3ylbTaraM OCBOCHUS OCHOBHOMW
o0pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO O0IIET0 00pa3oBaHUs, IPEACTaBICHHbBIX B DenepaibHOM
rOCY/IapCTBEHHOM O0pa30BaTEIbHOM CTaHIApTe CpeaHero oomiero oOpa3oBaHMs, Ha OCHOBE
denepanbHOil paboyel mporpammsl Mo ydyeOHomy mnpeamery «I'eomerpusi» (6a30BbIil ypoOBEHB) a
Taxoke Paboyeli mporpaMMbl BOCITUTAHUSL.

I. COIEPX KAHUE YUEBHOI'O IIPEJMETA «'EOMETPHUSI» (FA30BBIN YPOBEHD)
10 KJIACC

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE MTOHATHS CTEpeOMeTpHH. TouKa, MpsiMasi, MI0CKOCTb, MPOCTpaHCcTBO. [loHATHE 00
AKCMOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.

B3aumHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECs, NapauleiIbHbIE U
CKpeumBaromuecs npsmsele. [lapamienbHOCTH MHPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
IapaJuleIbHbIE MPSAMBIE B IPOCTPAHCTBE; MMAPALIEIBHOCTD TPEX MPSMBIX; NapAJIIEIBHOCTD IIPAMOM
U IUIOCKOCTU. YTIUIBI C COHAIIPABIECHHBIMU CTOPOHAMHM; YroJI MEXAY IPSMBIMU B IIPOCTPAHCTBE.
[TapamienpHOCTh INIOCKOCTEH: MapajulejbHbIE INIOCKOCTH; CBOMCTBA MapaslIeiIbHBIX IUIOCKOCTEH.
[Ipocrelimme MpOCTpaHCTBEHHBIE (UTYPHI Ha TUIOCKOCTH: TETpa’ap, KyO, MNapajuielenunesn;
MOCTPOEHUE CEUEHHUIA.

[lepnieHUKYIAPHOCTD NMPSMON U IJIOCKOCTH: NEPHEHAUKYIIIPHBIE IIPSIMBIE B IIPOCTPAHCTBE,
[psIMBIE TMApPAJUICIIbHBIE W IEPICHAMKYISAPHBIE K IUIOCKOCTH, IPU3HAK IEPIEHIUKYIAPHOCTH
IIPSIMOM M TUIOCKOCTH, TEOpEMA O MPAMOW NMEPHNEHAUKYIISIPHON IIIOCKOCTH. YTJbI B IPOCTPAHCTBE:
YroJa MEXAy IpsIMOM M IUIOCKOCTBIO; JBYTPaHHBIM yroJ, JIMHEWHBIM YroJl JBYIPaHHOIO yrija.
IlepnieHUKyIsAp U HAKIOHHBIEC: PACCTOSAHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSHUE OT IPSIMOU 10
IUIOCKOCTH, TNpPOEKIMs (UTYpbl Ha IJIOCKOCTh. [leprneHAuKyIspHOCTh IUIOCKOCTEH: NpU3HAK
MEPIECHANKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX nepneHauKyIspax.

MHOrorpaHHUKHU

IToHsATHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOIOIPAHHUKA, BBIIMYKIIBIE U HEBBIITYKIIbIE
MHOT'OI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yronpHas npusma; I'paHd U OCHOBAHMS
NpU3MBbl;, TpsiMasl W HaKJIOHHAs MpU3Mbl; OOKOBas M TOJHAs TIOBEPXHOCTb IPHU3MBL.
[Tapamenenunen, NpsAMOYTONBHBIM IMapajuieenuen U ero cpoicrBa. [Impammpa: N-yrosbHas
nupaMma, TpaHM M OCHOBAaHHME NHUPaMHUJbI; OOKOBas M TIOJNHAas IOBEPXHOCTh MHPaAMUIbL;
IpaBWIbHAasg M YyCe4Y€HHas MNHMpaMuAa. OJIEMEHThl MpU3Mbl W nupaMmujbl. [lpaBuibHbIE
MHOTOTPAaHHUKH: TIOHATHE IIPABWIBHOIO MHOTOIPDAaHHMKA; IpPaBUIIbHAs IPU3Ma U IPaBUIIbHALA
NUpaMK/ia; MpaBUIIbHAs TPEyroybHasl MUpaMuAa U MpaBUWIbHBIN TeTpalap; Kyo. IIpeacrasnenue o
MIPaBUJIBHBIX MHOTOTPaHHUKAX: OKTA3IP, TOAECKa’Ap U nKocasap. CedeHus: Npu3Mbl U IMPAMHUJIBI.

CuMMeTpusi B TPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, NPAMOH, IUIOCKOCTH.
DneMeHThl CHMMETPUH B MpaMuUAax, NapajuieenuIe ax, IpaBUIbHbIX MHOTOTPAaHHUKAX.



Brruucienune 371eMEHTOB MHOTOTPAaHHUKOB: péOpa, AwaroHanu, yribl. [lnomans OGOkoBOM
MOBEPXHOCTU U TIOJHOIM MOBEPXHOCTHU IMPSIMOM MPHU3MBI, IO OCHOBAHHI, TeopeMa 0 OOKOBOH
MOBEPXHOCTU NPAMOM mpu3Mbl. [lmomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH IMPABHIBHON
UpPaMU/Ibl, TEOpEMa O IUIoIaAu yceu€HHoM nupamuabl. [lonsrue o6 o6béme. OObEM NHUpamMuIbL,
IIPU3MBI.

Ilonobuble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOIIAAIMU IOBEPXHOCTEM,
00bEMaMU MOTOOHBIX TEII.

11 KJTACC

Tena BpaleHnus

Hunuaapuyeckass MOBEPXHOCTb, OOpa3yrolue HUWIMHIPUYECKOH MOBEPXHOCTH, OCh
UWIMHIPUYECKON moBepxHocTu. Llunmuuap: ocHoBanusi 1 OOKOBas MOBEPXHOCTh, oOpasyromias u
OCh; TUIOIAAb OOKOBOM U TMOJHOM MOBEPXHOCTH.

Konunyeckass MmoBepXHOCTb, 00pa3yrollMe€ KOHUYECKOW IIOBEPXHOCTH, OCh M BEpIIHMHA
KOHUYecKoii moBepxHocTH. KoHyC: ocCHOBaHME M BepIIMHA, 00pa3yolias U OCh; IUIOMaasr O0KOBOI
U TOJMHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpa3yrollde M BBICOTA; OCHOBaHHS U OOKOBas
MTOBEPXHOCTb.

Cdepa m map: ueHTp, paauyc, AMaMETp; IUIOIIAAb MOBEpXHOCTU cdepbl. B3aumuoe
pacnosoxeHue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miiomaab chepsl.

N3o06paxenue Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka numuHapa u KoHyca.

KomOuHammu ten BpameHust ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OIIMCAaHHBIA OKOJIO C(epHI;
cdepa, BIMCaHHAS B MHOTOT'PAaHHHK, WJIH TEJIO BPAILICHHS.

[Tonstue 06 o00béme. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO TMapaienenunena u cieactsus u3 He€. O0béM nunuuapa, konyca. O0béM mrapa
Y TUTOIIATh CEPEHI.

[lonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOIIAAIMU IOBEPXHOCTEM,
00bEMaMU MOOOHBIX TEIl.

Ceuenuss wwiMHApa (MapayyiebHO M MEPHEHIUKYISIPHO OCH), CEUeHHs KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CEUEeHUs 11apa.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha mI0CKOCTH M B MpocTpaHCTBE. CI0KEHUE M BBIUMTAHUE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha u4ucio. Pa3nokeHne BeKkTOopa MO TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaay, CBA3aHHBIX C MPUMEHEHUEM MpPaBWJI JIEUCTBUN C BEKTOPAMHU.
[IpssMoyronbHas cucreMa KoopauHar B mpoctpancTse. Koopaunate! Bekropa. IIpocreiimue 3agaun
B KOOpJMHATax. YToJI Mexay BekropaMu. CKaJIIpHOE IPOU3BEACHHUE BEKTOPOB. BriunciieHne yrios
MEXAY TpAMBIMH M  IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOA IpH  PEUICHUH
reOMEeTPUUYECKUX 3ajau.

1. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI YYEBHOI'O IPEIMETA
«TEOMETPHSI» (BA30BBIil YPOBEHD)

JINYHOCTHBIE pPe3yJIbTAThl

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IPOrpaMMbl y4yeOHOro mnpenmera «MarTemaTuka»
XapaKTepU3YIOTCA:



I'paxxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO  TPAKIAHCKOW TO3WIHMH  OOydYalolmerocss Kak AakTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBa, MPEICTABICHHEM O MATEMATHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHUM, NPOLEAyp TpaxAaHCKOro oOIecTBa
(BBIOOPBI, OMPOCH M TIp.), YMEHHEM B3aUMOJICMCTBOBaTh C COLMAJBHBIMA HMHCTHUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMU U Ha3HAYCHUEM.

IIaTpnoTnyeckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHMCKON T'PaKIAHCKOW MACHTUYHOCTH, YBAXKCHUS K MPOILIOMY U
HACTOSIIEMY POCCHUICKOM MaTEMaTHKH, [IEHHOCTHBIM OTHOUICHHUEM K JOCTHXKEHHUSM POCCHMCKHX
MAaTEMaTUKOB M POCCHUMCKOM MaTEMaTHYECKOM IIKOJbI, K MCIOJIb30BAaHUIO 3THUX JIOCTHKECHUN B
JPYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMHUKH.

JdyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHWEM  JIYXOBHBIX IIEHHOCTEH  POCCHICKOro  Hapoaa; CcHOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOrO IOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKHUM MPUMEHEHHUEM
JOCTH)KEHUM HAayKd W JICSITENIbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTONYMBOTO OYyTyIIEro.

cTeTnYecKoe BOCIUTAHME:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKJIIOUYAsi SCTETUKY MaTEMAaTUUECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3aJa4, PEHICHHWHA, PACCYXICHHI;, BOCIPUUMYHUBOCTHIO K MAaTEMaTHYCCKHM acCICKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

dusunueckoe BOCNIUTAHNE:

c(hOPMUPOBAHHOCTHIO YMEHUS MIPUMEHSITh MaTEMAaTHUECKHUE 3HAHUS B MHTEpecax 3J0POBOTO
u Oe3omacHoro oOpa3a >XW3HH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3JI0POBBIO (30pPOBOE
MUTaHUe, COANIAaHCUPOBAHHBIN PEXXUM 3aHITUNA U OTAbIXA, peryisipHas (Quandeckas aKTUBHOCTD);
(hM3UYECKOTO COBEPILICHCTBOBAHUS, IIPH 3aHATUSAX CIIOPTHBHO-03/I0POBUTEIILHOMN JCSITEIBHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K Pa3THUYHBIM
chepam npodeccHOHANbHON NEATENBHOCTH, CBSI3aHHBIM C MaT€MaTHUKONH U e€ TPUIIOKEHUSIMH,
YMEHHEM COBEpILaTh OCO3HAHHBIN BhIOOp Oymyimied mpodeccuu M peamn3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHBI; TOTOBHOCTHIO W CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HaIllpaBIEHHOCTH.

IKoJ0rn4ecKoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTBIO JKOJOTUUECKOW KYJIbTYPhl, TMOHUMAHUEM BJIUSHHUS COIHMAIBHO-
SKOHOMHUYECKHUX TPOIECCOB HAa COCTOSHHE TMPUPOJHON M COIMAIBHOM Cpenbl, OCO3HAHHEM
rI100amTpHOrO XapakTepa KOJIOTUYECKUX MpobiieM; OpUeHTaIuell Ha TPUMEHEHHE MaTeMaTHIeCKUX
3HAHUU AJIS pelIeHus 3a7a4 B 00JIaCTH OKpYKaIOIIEeH cpebl, MIaHUPOBAHUS MOCTYIKOB M OIICHKU
WX BO3MOXKHBIX TTOCJIEICTBUM JIJISI OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(OpPMUPOBAHHOCTHIO ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH W OOIIECTBEHHOW MPAKTUKH, MOHUMAHHEM MaTeMaTHYeCKOW HAayKdh Kak cepbl
YEJIOBEUECKOU JCATEIHHOCTH, ITANOB €€ Pa3BUTHUA W 3HAYUMOCTH IS PA3BUTHS IUBUIN3AIINM;
OBJIQJICHUEM SI3bIKOM MAaTEMaTHKH M MAaTeMAaTHYECKOW KyJIbTypOH KaK CPEICTBOM IMO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO U UCCIEAOBATENbCKYIO AEATEIbHOCTh HHANBUYAIbHO U B
rpy1mIe.



MertanpeamMeTHble pe3yJibTaThI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTpaMMbl ydeOHoro mpeamera «MaTemaTukay
XapaKTepU3yIOTCs OBJIJICHUEM  YHUBEPCAIbHBIMU no3HasamenbHbIMU oelicmseusamu,
VHUBEPCAIbHLIMU ~— KOMMYHUKAMUBHLIMY — OCUCMBUSAMU,  VHUBEPCANbHbIMU — pPe2VAAMUEHbIMU
oeticmeusmu.

1) Vuusepcanvuvie nosnasamenvhvle Oelicmsusi, obecneuusarom Gopmuposanue OA306bix
KOCHUMMUBHBIX NPOYECCO8 00y Yaowuxcsa (0coenue Memooo8 NOSHAHUS OKPYICAIULe20 Mupa;
npuMeHenue 102UUEeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ uHgopmayueti).

ba3soBble Jlornyeckue 1eMcTBUA:

e BBUIBISITH W XapaKTEPU30BaTh CYIIICCTBCHHBIE MPU3HAKH MATEMATHYECKUX OOBEKTOB,
MOHATHM, OTHOLICHUH MEXIy MOHATUSAMU; (HOPMYIUPOBATH ONpPEAETICHHS MOHATUI; YCTAHABIIUBATD
CYLIECTBEHHBIH MPU3HAK KIAcCHU(pUKALMU, OCHOBAaHUSA AJsi O0OOIICHUS M CpaBHEHMsSI, KPUTEPUU
MIPOBOJMMOTO aHAJIH3A;

« BOCIPUHUMAThH, (GOPMYIHPOBATH H MPEOOPA3OBBIBATH CYXKJICHUS: YTBEPIUTCIBHBIC U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

o BBUIIBJISITH MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U TMPOTHUBOpeYus: B (pakTax,
JAHHBIX, HAOJTFOICHUSAX ¥ YTBEPXKICHUSX; TIpe/yIaraTh KPUTEPUH JIJIsl BBISIBICHHS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYMIL;

o JenaTh BBIBOJABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, AEIYKTHBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e TIPOBOJHTH CAMOCTOSTEIBHO JIOKA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUN (IIPSMBIC H OT
MPOTUBHOTO), BBICTPAaWBaTh ApPTYMCHTALMIO, TPUBOJUTH TPHUMEPhl H  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

« BbBIOMpaTh CrIOCcO0 pelieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BaPUAHTOB PEIICHUS,
BEIOMpaTh HaHOOJIee TIOIXOSIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHEB).

Ba3oBble uccienoBareibcKue 1elCTBHA:

+ WCIOJB30BaTh BOMPOCHI KaK UCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS; (OpPMYIHUPOBATH
BONPOCHI, (UKCHPYIOIIHE MPOTUBOPEUYUE, MpoOIeMy, YCTaHaBIMBAaTh KMCKOMOE M JIaHHOE,
(hOopMHUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

e TIPOBOJHUTH CaMOCTOSTEIBHO  CIUIAHHPOBAHHBIA  OKCIIEPUMEHT, HWCCIICOBAaHHE  TI0
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4eCcKOro oOOBEeKTa, SBJICHUS, MPOIECCa, BbBISBICHUIO
3aBHCHUMOCTEHN MEXIy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

e CaMOCTOSITEILHO (OPMYIUPOBATH OOOOINEHUS W BHIBOJBI IO PE3yJbTaTaM IMPOBEIEHHOTO
HAOJIIOJICHUS, WCCIICIOBAHUS, OICHUBATH JOCTOBEPHOCTH TOJNYyYEHHBIX PE3YJIbTaTOB, BHIBOJIOB H
0000I1IeHHI];

« TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEAMOIOKEHHUS O
€r0 Pa3BUTHH B HOBBIX yCJIOBHSIX.

Pa6ora ¢ undopmanmueii:

o BBUIIBISITH AePUIUTH WHGOPMAILIUU, TAaHHBIX, HEOOXOAUMBIX JI OTBETAa Ha BOIMPOC WM IS
pellIeHus 3aauu;

. BBIOMpaTh WH(DOPMAMIO W3 HWCTOYHUKOB  pA3JIMYHBIX  THIIOB, aHAJIM3UPOBATH,
CHUCTEeMATH3MPOBaTh W  HWHTEPIPETHPOBATH HWH(POPMAIIUIO PA3IUYHBIX BHJIOB U  (Gopm
MIpE/ICTaBJICHHS;

« CTPYKTYypUPOBATh HH(POPMAIIHIO, IPEACTABIATH €€ B Pa3IMUHBIX (popMax, UILTFOCTPUPOBATH
rpaduyecku;

« OIICHWBATh HAAGKHOCTh WHMOPMANMKA TIO CAMOCTOSTENBLHO  C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.



2) Vuuseepcanvhvie KoMMyHnuKamueHwle Oelicmeus, 006ecnequsarom CcoopmMupo8aHHoCnb
COYUANLHBIX HABLIKOG 00YUAIOUUXCAL.

Oo0menue:

o BOCHPHUHUMAThb U (OPMYJIUPOBATH CYXJEHUS B COOTBETCTBUU C YCJIOBHSIMH M LEISIMU
OOIIEeHUs; SCHO, TOYHO, I'PAaMOTHO BbIpaXaTh CBOIO TOUYKY 3pPEHHUS B YCTHBIX M IMCbMEHHBIX
TEKCTax, 1aBaTh NOSICHEHUS 110 X0y PEIIECHUS 3a/1a4l, KOMMEHTUPOBATh NOJIyYEHHBIN PE3yiIbTarT;

« B X0Ji¢ OOCYXIECHMs 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKIaeMOHl TeMbl, MPOOIEMBI,
pemraeMoi 3a7auy, BBICKA3bIBaTh MJIEH, HAICJICHHbIE HAa IIOMCK PELIEHMS; COMNOCTABIATh CBOU
CYXJIEHHUS C CYXKIEHUSMHM JpPYTrUX Y4YaCTHHUKOB JUajiora, OOHapy)XKMBaTh pa3ziMuue U CXOJCTBO
MO3UIINI; B KOPPEKTHOH (hopme PopMyITnpoBaTh pa3HOTIIACHUS, CBOM BO3PaKEHHS,

o IPEICTABISITH PE3YJIbTAThl PEIIEHUS 3aJauyM, HKCIEPUMEHTA, HCCIEAOBAHUS, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpPATh (hopMaT BBICTYIUIEHHUS C Y4ETOM 3aJay MpPE3eHTAlMM U OCOOEHHOCTEH
ayJAUTOpUH.

CoTpyannuecTBo:

o TOHUMATh W HCIOJB30BATH MPEHMYIIECTBA KOMaHAHON M WHIMBUAYAJIbHOW pabOTHI mpU
pelieHMM y4eOHBIX 3ajgay; MPUHUMATh IeJb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBAThH
OpraHu3alMi0 COBMECTHOH paboThl, pacmpeaeisTb BHAbI paboT, JOroBapUBAThCS, OOCYXKIATh
MIPOIIECC M PE3YJIbTAT padOTHI; 0000IaTh MHEHHUST HECKOJIBKHX JIFOJICH;

¢ YYacTBOBATh B TPYMIOBBIX (opMax padoThl (0OCYXKIeHUs, OOMEH MHEHHH, «MO3TOBbIC
LITYPMBI» U HUHBIE); BHIIOJIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JIEHCTBUS C IPYTUMHU
YjieHaMd KOMAaH[Ibl; OLIEHMBAaTh KAauyeCTBO CBOETr0 BKJIaJa B OOUIMI MHPOAYKT IO KPUTEPUSM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

3) Vuusepcanvhvie pezynamuensie Oeiicmeus, obecneyugaiom QopmMuposanue CMvlCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuszaums:

¢ COCTaBIATH IJIAH, AITOPUTM PEHICHUS 33/1a49H, BEIOUPATH CIIOCO0 PEIICHHS ¢ YIETOM
HUMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(pOpMALINH.

CaMOKOHTPOJIb:

 BJIAJICTh HaBbIKAMM TO3HABATEIbHON peduIeKCHU KaK OCO3HAHMsI COBEpIIaeMbIX JIEHCTBUN U
MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIIS
Ipolecca U pe3yJibTaTa pelieHHsi MaTeMaTH4ecKon 3a/1auu;

o TPEIBUICTh TPYIHOCTH, KOTOpPbIE MOT'YT BO3HUKHYTh IPHU pEIICHWU 3a]la4d, BHOCUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAaNJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

+ OILICHUBAaTh COOTBETCTBUE PE3YJIbTATa L€ U YCIOBUAM, OOBSACHATh NPUUUHBI JOCTUKEHUS
WIM  HEIOCTH)KEHUS pEe3yJbTaTOB JIEATENbHOCTH, HAXOAMTh OMMOKY, JaBaTb OLEHKY
PUOOPETEHHOMY OTBITY.

HNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh NOHATHAMH: TOUYKA, IPSAMAs], INTIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIIEICTBHUS M3 HUX IPH PEIICHHH I€OMETPUYECKHUX
3a/1a4.

OnepupoBarh NOHATHAMU: APAIUIENBHOCTD U MEPIEHAUKYIISIPHOCTD NPSAMBIX U TUNIOCKOCTEH.



Knaccudumuposars B3anMHOE pacioiokKeHNe IPSIMBIX U IFIOCKOCTEH B IIPOCTPAHCTBE.

OmnepupoBath MOHATUAMU: JBYTPAaHHBIN yrojl, TPaHU IBYTPAHHOTO YIia, pedpo IBYIPaHHOTO
yIJia; IMHEWHBIN YroJl JBYTPAaHHOTO YIJIa; TPaJayCHas Mepa JABYTPaHHOTO yrJa.

OmnepupoBaTh MNOHATHAMH: MHOTOTPAaHHUK, BBITYKJIBIH W HEBBITYKJIBIH MHOTOTPAaHHHK,
3JIEMEHTHI MHOTOI'PaHHUKA, IPaBUIIBHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BH/bl MHOIOTPAHHUKOB (MHpamMuAa; HpuU3Ma, HPSAMOYTOJbHBIN
napaiesienumne, Kyo).

KnaccuduuupoBars MHOTOrpaHHUKH, BBIOMpasi OCHOBAHUS Ul KiaccHu(UKauy (BBITYKIIbIC
U HEBBINYKJIbIE MHOTOTPAaHHHMKH; MPAaBWIGHBIC MHOTOTPAaHHUKH; TPSMbIE U HAKIOHHBIC TPH3MBI,
napajuleenuneabl).

OHepI/IpOBaTB IMOHATHUAMU: CCKYyIIasd IMJIOCKOCTb, CCUCHUC MHOI'OI'PaHHUKOB.

OOBSICHATH MPUHIIMITBI IOCTPOCHUS CEYCHUH, UCTIONB3Ys METO]] CIICIOB.

CTtpouTh CeYeHHS MHOTOTPAaHHHKOB METOJOM CJIEJOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BU CBEPXY, COOKY, CHH3Y.

Pemarn 3ala4yi Ha HaXO0XJICHUC T'COMCTPHUYCCKUX BCIHUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
NPUMEHSIS1 U3BECTHBIC aHAIUTHYECKHE METOJIBI IIPU PEIICHUH CTaHIAPTHBIX MaTEMaTHYECKHUX 3a/1a4
Ha BBIYHMCIICHUE PACCTOSHHUI MEX/1y IBYMS TOYKAMH, OT TOYKH JI0 IPSMOH, OT TOYKH JI0 TNIOCKOCTH,
MCXKAY CKPCIIMBAOIINUMUCA IPAMBIMU.

Pemarsn 3ala4yi Ha HaXO0XJICHUC I'COMECTPHUYCCKUX BCIWYHH I10 06pa3uaM WM aJiIrOpuT™Mam,
NPUMEHSIS1 U3BECTHBIC aHAIUTHYECKHE METO/IBI IIPU PEIICHUH CTaHAAPTHBIX MaTeMaTHYECKHUX 3a/1a4
Ha BBIYKMCJIICHUE YIJIOB MEXIY CKPCIIUBAOLIIMMUCS IMPSIMBIMH, MEXIY NPSIMOH U IUIOCKOCTBIO,
MCKAY IJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB.

Boruucisate 00bEMBI U IIJIOMIAANM TMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMUIa) ¢
NpUMeHEHHEM (OPMYII; BBIUMCIATH COOTHOILICHHS MEXKAY IUIOLIAIIMH ITOBEPXHOCTEH, 00bEMaMu
MOJJOOHBIX MHOTOT'PaHHUKOB.

OHepI/IpOBaTB IMNOHATHUAMU: CHMMETpUA B MNPOCTPAHCTBE, ULCHTP, OCb U IINIOCKOCTb
CUMMCETpPHUH,; HCHTP, OCb U INIOCKOCTh CUMMETPHUU Q)Hrypm.

W3Bnekarh, mpeoOpa3oBeIBaTh M HMHTEPHIPETHPOBATh MH(OPMALUIO O TMPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YePTeXKax U PUCYHKAX.

[IpumensaTb reomerpuueckue (akThl OIS  PELIEHUS  CTEPEOMETPUUYECKUX  3a/ad,
MpPENOJIararoluX HECKOJIbKO IIAroB PEIICHHs, €CIM YCIOBHS TNPHUMEHECHHUS 3aJaHbl B SIBHOU
dbopme.

[IpuMeHATh TMpoOCTEHIINEe NPOTrpaMMHBIE CPEICTBA W AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI TIPU PEIICHUN CTEPEOMETPHUYCCKHX 3a/1au.

[IpuBoguTe mpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJAE U  KU3HH,
pacro3HaBaTh NPOSIBICHNUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpuMeHATh MONy4YEeHHBIC 3HAHUS HA TPAKTUKE: aHAIW3UPOBATh pEAbHBIE CUTYyallud H
IMPHUMCHATH HN3YUCHHBIC IIOHATHUA B mnmpounecce IIOHUCKa peICHUA MaTEMATHYCCKHU
chopMyTupOBaHHON MPOOJIEMBbI, MOJICIUPOBATH pPEATbHBIC CHUTyallUM Ha S3bIKE TE€OMETPUH,
UCCIIeIOBAaTh MOCTPOCHHBIE MOJETH C HCIIOJNIb30BAHUEM TE€OMETPHUYECKHX IOHSATHH H TEOpPEM,
anmapaTa anreOpbl; pemath MPaKTUYECKHe 3a/1aud, CBSI3aHHBIE C HAXO0XKICHUEM T€OMETPHYECKHX
BCJINYHH.

11 KJIACC

OnepupoBaTh MOHATUSAMH: IMJIMHIPUYECKAs MOBEPXHOCTh, 00pa3yroliye HUIMHAPHIECKON
MOBEPXHOCTU, HUIUHAP, KOHHYECKasd IMOBECPXHOCTD, o6pa3y}01111/1e KOHHYECKOM IMOBEPXHOCTH,
KOHYC; chepuueckasi IOBEPXHOCTb.



PacmoznaBate Tena BpameHust (MUIUHIDP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALICHHUS.

KnaccudunupoBars B3auMHOE pacnojoxKeHne Cephl U TTOCKOCTH.

OnepupoBarh MOHATUSMHU: HIAPOBONW CErMEHT, OCHOBAHHWE CEIMEHTAa, BbICOTA CErMEHTa;
IapOBOM CJI0M, OCHOBAHHUE IIAPOBOT'O CIIOS, BBICOTA IAPOBOTO CIIOSI; IIAPOBOM CEKTOP.

Berancnsate 00bEMBI U IIJIOMAAM TIOBEPXHOCTEH TEN BpAIIECHUS, T€OMETPHUECKUX TEI C
IpUMEHEHHEM (HOPMYIL.

OnepupoBarh NOHATUSMU: MHOTOI'PAaHHUK, BIIMCAHHBINA B C)epy U OMUCAHHBIN OKOJIO chepsl;
cdepa, BriucaHHasi B MHOTOTPAHHUK UJIM TEJIO BPAIllCHUS.

BBIYHCIsATE COOTHOMICHUSI MEXKAY TUTOIIAISIMU MTOBEPXHOCTEH U 00hEMaMH MTOO0HBIX TEII.

N3o0paxaTh u3zydaemble (UTYpHl OT PYKHM U C NPUMEHEHHEM NPOCTHIX YEePTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IMJIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (DUTYp: BHI
CBepXY, COOKY, CHU3Y; CTPOUTH CEYCHUS TEJ BpaIICHUS.

W3Biekarh, MHTEPIPETUPOBATH M MPEOOPa30BBIBATE HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX UTypax, MPeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B POCTPAHCTBE.

BBITIONHATE TEHCTBUS CIIOKEHUS BEKTOPOB, BEIYUTAHMSI BEKTOPOB U YMHOXKEHHUSI BEKTOpa Ha
YHUCJI0, O0OBIACHATH, KAKMMH CBOMCTBAMH OHH 00J1aaio0T.

[IpumeHsTh MpaBUiIO NapasuieTenunea.

OnepupoBarh MOHATUSMHU: ACKApPTOBHI KOOPJAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXKIy BEKTOpaMH, CKaJsipHOE
MIPOM3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUTAHAPHBIC BEKTOPHI.

Haxomuth cymMmMy BEKTOPOB M MPOM3BEIECHHE BEKTOpa HA YMCIO, YIOJd MEXIY BEKTOPaMH,
CKaJISIpHOE MPOU3BEJCHHE, PACKIIAIbIBATh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOpaM.

3asaBath IUIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CHCTEME KOOpUHAT.

[IpuMmeHSITh TeOMEeTpUYecKhe (akThl JUISl  PEHICHHWS  CTEPECOMETPUYECKHX  3ajad,
MPEIONIarafoInX HECKOJIbKO IIIaroB PEIICHUS, €CIM YCJIOBHs TNPUMEHEHHs 3a/JaHbl B SIBHOM
dbopme.

Pemarp mpocreiinie reoMeTpHUeCKHAe 3aJaud Ha TPUMEHEHUE BEKTOPHO-KOOPIWHATHOTO
MeTo/1a.

Pemarp 3agauM Ha JI0Ka3aTeNbCTBO MAaTEMaTHYECKUX OTHOLIECHUH H  HaXOXXICHHE
TEeOMETPUUYECKUX BEIUYMH MO o0Opas3lamM WM aJrOpuTMaMm, MPUMEHSS H3BECTHBIE METOJbI MpHU
pEIICHNY CTaHIAPTHBIX MaTEMaTHYECKHX 3aJ1ad.

[IpuMeHITh TPOCTEHUINE MPOTPAMMHBIE CPEJICTBA W  DIICKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI TPU PELICHUN CTEPEOMETPHUECKUX 3a7au.

[IpyBomuT, TpHUMEpPHl MaTEMATHYECKUX 3aKOHOMEpPHOCTEH B TpHUpPOIE U  IKHU3HH,
pacrno3HaBaTh NPOSIBICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHITh TOMYYCHHBIC 3HAHWUS Ha MPAKTHKE: aHAIM3UPOBATH PEATbHBIC CUTyallUd W
MPUMEHSITh  M3YyUYeHHBIE TOHATHS B  TpOIECCe TOWCKA  pelleHHs  MaTeMaTU4YeCcKu
chOpMyITUPOBAHHON MPOOIEMBI, MOAETUPOBATH pEATbHBIE CUTyallUHM Ha S3BIKE T€OMETPUH,
WCCIIEIOBAaTh ITOCTPOSHHBIE MOJIENH C HWCIOJB30BAHUEM TEOMETPUYECKHX IOHITHH H TEOpeM,
ammapara anreOpbl; penarh MPaKTHYSCKHE 33]a4M, CBSA3aHHBIC ¢ HAXOXKJICHUEM T'€OMETPHUCCKHUX
BEJIMYMH.



I1l. TEMATUYECKOE INIAHUPOBAHHUE C YKABAHUEM KOJTUYECTBA YACOB,
OTBOAUMBIX HA OCBOEHHME KAKJIOU TEMbI YHEBHOI'O IIPEJIMETA
«'EOMETPUS» (bA30BbIM YPOBEHD)

10 kaace
Ne HaumeHoBaHue pa3iesioB M TeM Koua-Bo dyeKkTpoHHbIe (LM (POBbLIE)
n/n NPOrpaMmbl 4acoB o0pa3oBaTesbHbIe pecypchl
1. Beenenue B ctepeoMeTpuio 10
5 [IpsiMble W TUTOCKOCTH B IPOCTPAHCTBE. 12
' [TapannensHOCTh NPSMBIX M IUIOCKOCTEH
3 [leprieHAUKYIAPHOCTD MPSIMBIX u 12
' IIOCKOCTEN
VYTab1 MEXIY OPSIMBIMU U TTIOCKOCTSIMU 10
5. MHoOTrOrpaHHUKH 11
6. O0bEMBI MHOTOI'PaHHUKOB 9
7 [ToBTOpEeHUE: CEUYCHHS, PACCTOSHUS U 4
' YIJIBI
O01ee KOJHYECTBO YACOB M0 MPpOorpaMmme 68
11 knace
Ne HanmeHoBaHMe pa3jeioB U TeM Kou-Bo DJIeKTpOHHbIe (HU(POBHIe)
n/n MPOrpaMmbl 4acoB o0pa3oBaTejbHbIe pecypchl
Tena BpameHus 12
OO0BEMBI TEN )
BekTopsl 1 KOOpAUHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, o0o01ienue, 7
' cucTeMaTH3anys 3HaHUH

O01ee KOJIMYECTBO YACOB M0 MPOrpamMme 34
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