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10 KJIACC

IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE

OcHoBHblEe TOHATHS crepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[lonaTne 00 aKCMOMATHYECKOM ITOCTPOCHHH CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHH U
CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue NpsIMbIX B IIPOCTPAHCTBE: NEPECEKAOLINECs], TapalIeIbHbIe
U CcKpemuBamomuecs npsmsie. IlapamnensHOCTs NPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
MapaJuleIbHbIE NPSMbIE B IPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX MPSAMBIX; NAPAIIEIbHOCTb
IPSIMOH M IUIOCKOCTH. YTJBl C COHANPABICHHBIMU CTOPOHAMH; YIrOJI MEXIYy IPSIMBIMU B
npocrpaHcTBe. [lapayuielbHOCTB  INIOCKOCTEH: IapajulelbHBIE IUIOCKOCTH; CBOMCTBA
napajuleNbHbIX Miockocteil. Ilpocrteiiue npocTpaHCTBEHHbIE (QUIypbl Ha IUIOCKOCTH:
TeTpa’p, Ky0, mapajienenune]]; IOCTPOCHUE CEYEHUH.

IlepneHIUKYIAPHOCTE MNPAMOM M IUIOCKOCTU: IEPHEHIUKYISAPHBIE IPsAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MApaJUICIbHbIE U NEPHCHAMKYISAPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TeOpeMa O IMpsSMOM MNEpPIEeHINUKYIIPHOU
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YTOJ MEXKY NPSIMOU U INIOCKOCTBIO; ABYTPAHHBIN yrod,
JIMHEWHBIN yroJl IBYrpaHHOro yria. llepneHaukyisap v HaKJIOHHBIE: PACCTOSHUE OT TOYKH 10
IUIOCKOCTH, PAcCTOSIHME OT MpsIMOH /0 IUIOCKOCTH, MPOEKIUs (GUIyphl Ha IJIOCKOCTb.
[lepneHUKYISPHOCT IUIOCKOCTEH: MPU3HAK IEPIEHIUKYISIPHOCTH JIBYX IIIOCKOCTEM.
Teopema o TpEX nepneHANKYIIpax.

MHOrorpaHHUKHU

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE OJJIEMEHTbl MHOIOIPDAHHHUKA, BBIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHMKM; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yronpHas npusma;
IpaHu U OCHOBAHUS MPU3MBL; IpsIMasi U HAKJIOHHAs MPU3MBbI; OOKOBAs U MOJHAs IOBEPXHOCTh
npusMmsl. [lapannenenunen, npsMOyroJbHbBIN NapauleNIeUIe] U ero cBoiicTsa. [Iupamuna: n-
yrojbHas THpaMHIa, TpaHH M OCHOBaHHWE MUPAMUIbI; OOKOBas M TIOJIHAS IOBEPXHOCTb
MApaMU/bl; TPABWIBbHAs W YCEUYEHHAs MNHUpPaMUJA. OJEMEHThl MPU3Mbl W MHPAMHJIBIL.
[IpaBuIBEHBIE MHOTOTPaHHUKH: ITIOHATHE PABUIIBHOIO MHOTOT'PAHHUKA; IPABUIIbHASI TPU3MA U
NpaBUJIbHAS MUPAMUA; TPABUIIbHAS TPEYTroIbHAS MUpPaMHJIA U TPAaBUIBHBIN TETpa’ip; KyoO.
[IpencraBieHne o MpaBHUIIBHBIX MHOTOIPAaHHUKAX: OKTA3p, JoAeKadAp U ukocasap. CeueHus
MIPU3MBI U TUPAMUBL.



CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSIMOM, MIOCKOCTH.
DNeMEeHThl CUMMETPUH B IUpaMuAax, napajuienenuneaax, IpaBuibHbIX MHOTOIPAHHUKAX.

Breruncnenne S1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [Lmomans
OOKOBOW IOBEPXHOCTH W TOJIHOW TMOBEPXHOCTH MPSAMON NPU3MBI, IUIOLIAb OCHOBAHHIA,
TeopeMa O OOKOBOW IMOBEPXHOCTHU MpsiMOW mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH U
[MOBEPXHOCTHU MPABWJIBHON NMUPAMU/IbI, TEOPEMA O TUIOAAN yceu€HHOM nupamusl. [lonarue
00 00béMe. OOBEM MUpaMHIbl, TPU3MBIL.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS] MEXAY IUIOLAASIMHU [TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.

11 KIIACC

Tena Bpamenus

Hunuaapudeckas MOBEPXHOCTh, 0Opa3yroIIMe IMIMHIPUYECKON IMOBEPXHOCTH, OCh
WIMHAPUIECKON oBepXHOCTH. L[MimHAp: ocHOBaHMS U OOKOBasi IOBEPXHOCTh, 00pa3yroas
Y OCBh; TUIOIIA/Ib OOKOBOM U TOJIHOM MOBEPXHOCTH.

Konunyeckas moBepxHOCTb, 00pa3yroline KOHUYECKOH MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKoi moBepxHocTU. KoHyc: OCHOBaHME W BepIliMHA, 00pa3yromias U OCh; IUIOMIAIb
OOKOBOH M TIOJHOHM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolie U BHICOTa; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: meHtp, paauyc, AMaMeTp; IIIOIMAAs MoBepxHocTU chephl. B3anmuoe
pacnosoxeHue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MumHApa U KOHYyca.

KomOuHnanmu ten BpamieHuss ¥ MHOTOIPAaHHUKOB. MHOTOTPaHHUK, OMMCAHHBIA OKOJIO
cdepsl; chepa, BIMcaHHAs B MHOTOTPAHHUK, MJTH TEJIO BPAIEHUS.

[Tonstne 06 o6vEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIBHOTO TIapajuiesienumneaa u cienctsus u3 He€. O0bEM muimHapa, konyca. O0bEM
miapa M riomaab chepsl.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHHUS MEX]Y IUIOIAASIMU IOBEPXHOCTEH,
00bEMaMU MOOOHBIX TEll.

Ceuenust umiauHApa (mapamieIbHO M TMEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapasuteTbHOE OCHOBAHUIO M ITPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHHS IIapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mockoctd M B mpocTpaHcTBe. CloXKeHME M BBIUUTAHHE BEKTOPOB.
YMHOXKEHHE BeKTOpa Ha 4ncio. PaznoxeHne BeKTopa Mo TpEM HEKOMIUTAHAPHBIM BEKTOPAM.
[IpaBuio mapamienenumnena. Pemenne 3a1a4, CBA3aHHBIX ¢ PUMEHEHUEM TTPABUII ISHCTBUH C
BekTopamu. [IpsiMoyroipHas cucTtemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl BekTOpa.
[Ipocreiiiue 3agaun B KOOpAMHATAX. YTONI MeXAy BekTopamu. CKallipHOE MPOU3BEJICHUE
BEKTOpPOB. BhIuuciieHNe yriioB MeXay MPsMBIMH H TUIOCKOCTSIMH. KOOpInHATHO-BEKTOPHBIHA
METOJ IIPH PEIICHUH T€OMETPHUYECKUX 3aj1ad.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3VYJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS ITPOTpaMMBbl yu4eOHOTO InpeameTa «MaTeMaTukay
XapaKTepU3yIOTCS:

I'pa:knanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON TO3HMIIMKA OOYyYaIoMmErocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUMCKOTO 00IIECTBA, IPEICTABIIEHUEM O MAaTEMAaTHYECKUX OCHOBAX
(OYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHH, MPOIEAYP TPakIaHCKOTO OOIIeCTBa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJIEUCTBOBATh C COLMAJIbLHBIMU MHCTUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

ITaTpuoTHYeCKOe BOCIMTAHME:

c(OPMUPOBAHHOCTHIO POCCUHCKON TPaXKTAHCKOW HMJIEHTUYHOCTH, YBaXKEHUS K
MPOUUIOMY M HACTOSIIIEMY POCCHICKOW MAaTEMATHKH, LEHHOCTHBIM OTHOILICHHEM K
JOCTHKEHHUSIM POCCUUMCKHX MATEMaTUKOB W POCCUHMCKONM MAaTeMaTUYECKOM IIKOJIbI, K
WCIOJIb30BAHUIO STUX JOCTUKEHHUM B IPYTUX HayKax, TEXHOJOTHUSX, cepax SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAHHWEM J[yXOBHBIX IIEHHOCTCH POCCHICKOTO0 Hapoaa; CHOPMUPOBAHHOCTHIO
HPaBCTBEHHOIO CO3HAHUSA, OTHUYECKOIO MOBEIAEHHUS, CBA3AHHOIO C MPAKTUHYECKUM
MIPUMEHEHUEM JIOCTUKEHUN HAYKH U JEATEIbHOCThIO YUEHOT0; OCO3HAHUEM JIMYHOI'O BKJIAJa
B [IOCTPOCHUE YCTONYHUBOTO OYIYyIIETO.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYas ACTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pPacCyXIEHUH; BOCIPUUMYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BU/IOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTBHIO YMEHHS TPUMEHITh MaTeMaTHYECKHWE 3HAHUS B HWHTEpecax
3JI0pOBOTO U 0€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
(3mopoBoe UTaHKue, COATAHCUPOBAHHBIN PEXKUM 3aHITHIA U OTIBIXA, peryyspHas Guandeckas
AKTUBHOCTb ), (U3UYECKOTO  COBEPIICHCTBOBAHHUS, TMPU  3AHATUAX  CIIOPTHUBHO-
03JI0POBUTEIBHOU JIESITEIILHOCTHIO.

TpyaoBoe Bocnnuranue:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHHUEM LIEHHOCTH TPY0JII00US; HHTEPECOM K Pa3TUYHBIM
chepam npodeccoHaTbHOM NESITEIBHOCTH, CBI3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBepUIaThb OCO3HAaHHBIM BbIOOp Oynymed mnpodeccu U pealn30BbIBATh
COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MAaTEMaTHUYECKOMY
00pa30BaHMIO U CAaMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH JKU3HH; TOTOBHOCTHIO K aKTUBHOMY
YYacCTHIO B PEHIEHUH MPAKTUYECKUX 3a/1a4 MAaTEMAaTHUYECKON HANpPaBICHHOCTH.

IKO0JIOrHYECKO€E BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTUYECKONW KYJIbTYpPHI, IOHUMAHUEM BIUSHUS COLUATBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COLIMAIBHOM CpEbl, OCO3HAHUEM
MI00ABHOTO  XapaKTepa dSKOJOTHMYECKHX MpoOJieM; OpHUEHTallue Ha TNpPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHHH JUTsl PEIICHUS 3a7a9 B 00JIACTH OKPYKAIOIIEH Cpe/Ibl, TUTAaHUPOBAHHS
MOCTYIKOB M OLICHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH CpeIbl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKU W OOIIECTBEHHOW MPAKTUKH, NMOHMMAaHUEM MAaTeMaTHYeCKOW HAayKH Kak



cdepbl 4enoBeUYEeCKON NEesATENbHOCTH, 3TanoB €€ Pa3BUTUS M 3HAYMMOCTU JUISL Pa3BUTHS
LUMBUJIM3ALMU; OBJAJICHUEM SI3BIKOM MaTeMaTHMKH W MaTeMaTH4YeCKOW KyJIbTypol Kak
CPEICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBISATh MPOESKTHYIO U MCCIIEOBATEIBCKYIO
NEeSATEIbHOCTh UHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VJIbTATDI

MeramnpeaMeTHble  pe3yabTaThl  OCBOGHHUS  IPOTpaMMbl  y4eOHOro — mpeaMera
«MartemaTHKa» XapaKTepU3YIOTCS OBJIQJICHUEM YHUBEPCAIbHBIMH HO3ZHAGAMETbHBIMU
OelicmeusaMy,  YHUBEPCAbHbIMU — KOMMYHUKAMUBHLIMU — OeliCeUaMU,  YHUBEPCAIbHbIMU
PeyIAMUBHBIMU OeUCMBUIMU.

1) Vuueepcanvnvie nosnasamenvhvle Oelicmsusi, obecneuusarom Gopmuposanue
0a308bIX  KOCHUMUBHBIX — NpOYecco8 oOyuarwuxcsi (0ceoeHue Mmemooo8 HNO3HAHUSL
OKpYJICaruieco Mupa, NpUMeHeHUue JN0SUYEeCKUX, UCCIe008amelbCKuX onepayull, YMeHutl
pabomamb ¢ ungopmayueii).

Ba3oBble j1oruveckue geiicTBUA:

®  BBISIBIISITH U XaPaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKN MATEMAaTHYECKIX O0BEKTOB,
MOHATUH, OTHOIICHUH MEXIy MOHATHIMH; (GOPMYyINPOBATH ONPEICTICHHS TIOHATHIA;
yCTaHABIMBAaTh CYIIECTBEHHBIH MPU3HAK KiIacCU(UKAIMKU, OCHOBAaHUS IS
00001IeHNS ¥ CpaBHEHUS, KPUTEPUH IPOBOUMOTO aHAIH3a;

® BOCIPHUHHUMATH, POPMYITHPOBATH U MPEOOPA3OBBIBATH CYXK/ICHUS: YTBEPAUTEIbHbBIC U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0IIKE; YCIOBHBIE;

® BBIBISTH MAaTeMaTUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOPEUHUs B
¢dakTax, MaHHBIX, HAONIOACHUSAX W YTBEPKACHUAX; TNpeAyaraTb KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEW U MPOTUBOPEUUI;

® JenaTh BBIBOJBI C UCTIOIH30BAHUEM 3aKOHOB JIOTHKH, JICYKTUBHBIX U MHTYKTHBHBIX
YMO3aKIIOYeHNH, YMO3aKIIIOUSHUI TI0 aHAJIOTHH;

® TPOBOJIUTH CaMOCTOSTEIBHO JOKa3aTeIbCTBA MAaTEMAaTUYECKHX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh ApIYMEHTALUIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBODI;

e BBIOMpaAThH CcroOcoO pemieHus yuyeOHOM 3ajauu (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pemieHus, BbBIOMpaTh HauOoyiee MOAXOMAMMM ¢ Y4€TOM CaMOCTOSITENIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTe/bCcKue 1eHCTBUSA:

® WCMOJNB30BAaTh BOMPOCHI KAaK HCCIEAOBATENbCKUH WHCTPYMEHT TO3HAHUS;
¢dbopMynpoBaTh  BOMNPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpolieMmy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMUpOBaTH TUIIOTE3Y, apryMEHTHPOBATh
CBOIO MTO3UIINIO, MHEHHE;

® [POBOJUTH CAMOCTOSITENIFHO CIJITAHUPOBAHHBIA SKCHEPUMEHT, HCCIIEAOBAaHUE IO
YCTQHOBIICHHIO OCOOEHHOCTE MaTeMaTHYeCKOTO OOBeKTa, SBJICHUS, IpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXKIY 00bEKTaMH, SIBICHUSIMH, TIPOIIECCAMU;

® CaMOCTOSITENIbHO (OpPMyIUpOBaTh OOOOIIEHUS U BBIBOABI MO pe3yjibTaTaM
MPOBEAEHHOTO  HAONIOACHWS,  WCCIENOBAaHWS,  OICHMBATh  JIOCTOBEPHOCTh
MOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IIEHNUH;

® TIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpolecca, a TakKe BBIIBUTATH
MIPETOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:



2)

BBISBIIATH JePUIUTHI HH(POpPMAIINH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha BOMPOC
U JJIs pelleHus 3a7auu;
BEIOMpaTh WH(MOPMALMIO W3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIMIO PA3INYHBIX BUAOB U (hopM
MIpe/ICTaBJICHHUS;
CTPYKTYypUpOBaTh HHGPOpPMAINIO, MPEACTaBIAT, €€ B pa3InyHbIX (opmax,
WJUTIOCTPUPOBATH TpauuecKi;
OLICHUBATh HAJEKHOCTH MH(POPMAIMH MO CaAMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvnvie KOMMYHUKaAmMueHvle oeticmeusl, obecneuugarom

cqbopzwupoeannocmb COYUAIbHBIX HABLIKOB 05)/'-1611‘01/1/;14)(?6%.

Oouenne:

BOCIIPUHMMATh U (OPMYJIUPOBATh CYXKACHUS B COOTBETCTBUU C YCIOBUSIMH U
LEISIMU OOILEHNUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIK TOUKY 3PEHUSI B YCTHBIX
U TMCBMEHHBIX TEKCTaX, JaBaThb IOACHEHMS II0 XOJYy pCELICHHs 3aJadu,
KOMMEHTHUPOBATh IIOJy4YEHHBIN PE3yiIbTarT;

B XO0ze O0OCyXIeHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl,
po0JIeMBbl, pelIaeMoi 3a1a4k, BbICKA3bIBaTh HJI€HU, HALIEJICHHbIE HA TOMCK PELICHNUS;
COIIOCTABJIATh CBOM CYXACHHUS C CYXKICHUSIMH JPYrMX YYacTHUKOB JHAJIOra,
OOHapy)KUBaTh pa3IWYlMe W CXOJICTBO TMO3MIMH; B KOPPEKTHOH (opme
(bopMyIHpOBATH Pa3HOTIIACHS, CBOU BO3PAKECHUS;

NPEACTABIIATL PE3YJbTAaThl PEIICHMsS 3a4a4M, OKCIEPUMEHTA, WCCIECI0BaHUA,
MIPOEKTa; CAaMOCTOATENBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaady
MPE3eHTAIM1 U OCOOCHHOCTEN ayJAUTOPUH.

CoTpyannuecTBo:

MOHUMAaTh M UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHAHOM U HHAMBUYAIbHON pabOTHI
NpH peHIeHWH Y4YeOHBIX 3a/ad; TNPUHUMATh IeJIh COBMECTHOH esTEeIbHOCTH,
TUTAHUPOBATh OPTAaHU3AIMIO0 COBMECTHOW paboThI, pacupenensTh BUABI padoT,
JIOTOBapUBAaThCs, OOCY)KIaTh IMPOLECC U Pe3ynbTaT paboThl; 0000IIaTh MHEHHUs
HECKOJIbKUX JIFO/IEH;

y4acTBOBaTh B TpPYMNIOBBIX (opmax paboTel (0O0CyxkaeHus, OOMEH MHEHHIH,
«MO3TOBBI€ HITYPMBID» U HHBIE); BHIIIOJHATH CBOIO YAaCTh pabOThI M KOOPAMHUPOBATH
CBOM JICHCTBUS C APYTUMH WICHAMH KOMaH/IbI; OIIEHUBATh KAYE€CTBO CBOETO BKIJIAa
B 00mMiA TPOAYKT TIO KPUTEPHSIM, CHOPMYIHUPOBAHHBIM  YYaCTHHKAMH
B3aUMOJICHCTBHSL.

3) Vuusepcanvnvie pezynsmuenvie Oeticmeus, obecneuusarom @Hopmuposanue
CMBLCTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCHIU.
Camoopranuszaums:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4l, BHIOMPATh CIIOCO0 pereHus ¢
y4ETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATH BapHAHTHI PEUICHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

BJIaZACTh HaABBIKaAMHN IO3HaBaTEILHOU pe(l)HeKCI/IH KaK OCO3HaHHus COBCpIIAaCMBbIX
JCUCTBUN M MBICIUTEIBHBIX TPOIECCOB, MX PE3YJbTaTOB; BJIAACTh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS MIPOIiecca M Pe3yiibTaTa PEIICHUs] MaTeMaTHIeCKON
3aj1auu;



® IPEIBUIAETH TPYAHOCTU, KOTOPBIE MOTYT BO3HUKHYTBH IIPU PELICHUY 3a/1a4U, BHOCUTD
KOPPEKTHBBI B JIETEILHOCTh HA OCHOBE HOBBIX 00CTOATENbCTB, JAHHBIX, HAWJEHHbBIX
OLIMOOK, BBISIBJIEHHBIX TPYIAHOCTEH;

® OIIEHUBaTb COOTBETCTBUE pe3yJbTaTa L€Id MU YCIOBUSAM, OOBACHATH NPUUYUHBI
JOCTHKEHUSI WIM HEOCTUIKEHUSl Pe3yJbTaToOB JIEATENbHOCTH, HaXOAUTh OIIUOKY,
JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

I[TPEAMETHBIE PE3VYJIBTATHI

10 KJIACC

OmnepupoBaTh MOHATUSMH: TOUKA, IPSMAasi, MIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUM U  CJIEACTBUA U3 HHUX TMPU  PEIICHUU
reOMEeTPUUYECKUX 3a7au.

OnepupoBaTh NOHATHSAMH: MAPALICIBHOCTh M MEPIEHAUKYISPHOCTh MPSIMBIX |
IIJIOCKOCTEMN.

KrnaccudunupoBars B3auMHOE paclo0oKEHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMHU: JBYTPAHHBIA yrojl, TPaHU IBYTPAHHOTO Yyria, pedpo
JIBYTPAaHHOTO YTJIa; IMHEHHBIN yroJl IBYTPaHHOTO YTJia; rpaaycHasi Mepa ABYIpaHHOTO yIiia.

OmnepupoBaTh NOHATHSIMU: MHOTOTPAHHUK, BBITYKIIBIA M HEBBITYKJIBIH MHOTOTPAaHHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIBHBIM MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BUAbI MHOTOTPAaHHUKOB (MMpaMUAa; MPU3Ma, PSIMOYTOJIbHBIN
napajuiesnenunesn, Kyo).

KnaccupunupoBars MHOTOTpaHHUKH, BBEIOMpass OCHOBaHUS JUISl KIACCH(HUKAIIUU
(BBIMYKJIBIE W HEBBIMYKJIbIE MHOIOIPAaHHHMKH; MPABHJIbHbIE MHOTOTPAHHUKHU; TpsAMbIE U
HaKJIOHHBIE MPU3MBI, TapaJlIeTIeTIUIIE b ).

OmnepupoBaTh MOHATUSIMHE: CEKYIAs INIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEIOB.

CTpouTh ceyeHHss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIITOJHSATH (BBIHOCHBIE) INIOCKHUE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HAaXOXJAEHHE TEOMETPHUECKMX BEIMYHMH 10 00Opa3laM WIn
aTOpUTMaM, TPUMEHSS W3BECTHBIC AHATMTUYECKHE METOMIbI MPH PEHICHWH CTaHIapTHBIX
MaTeMaTHYeCKUX 3a7ay Ha BBIUMCIEHUE PACCTOSHUN MEXIy IBYMsI TOUKaMH, OT TOYKU JO
IPSIMOi, OT TOYKH J10 MIIOCKOCTH, MEX/y CKPEIIUBAIOIIMMUCS MPSMBIMU.

Pemrate 3amaum Ha HAaXOXJAEHHE TEOMETPHUECKMX BEIMYHMH 10 00Opa3laM WIu
TOpUTMaM, TPUMEHSS W3BECTHBIC AHATMTUYECKHE METOMbI MPH PEHICHWH CTaHIapTHBIX
MaTeMaTHYECKUX 3a]1a4 Ha BHIYMUCIICHUE YTIIOB MEXY CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEXTY
IPSIMO U TUIOCKOCTBIO, MEXK/Y MJIOCKOCTSMH, IBYTPAHHBIX YTJIOB.

Bbrauciate 00bEMBI | MIIOMIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITpH3Ma, TUPaMH/Ia)
C TpUMEHEHHEeM (OpPMYJ; BBIYHCISATH COOTHOIICHHSI MEXAY IUIOIMAISIMH TTOBEPXHOCTEH,
00bEMaMU 1MOO0OHBIX MHOTOTPAaHHHUKOB.

OmnepupoBaTh MOHATHSIMHU: CHUMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh MU IUIOCKOCTb
CUMMETPHUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (DUTYPHI.

W3Bnekath,  mpeoOpa3oBBIBATE W HMHTEPIPETHPOBATH  WHPOPMALNHUIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPeICTABICHHYIO Ha YepTeKax U PUCYHKAX.



[MpumeHsaTh reoMmeTpuyeckue GaKThl ISl PEHICHHS CTEPEOMETPHUUSCKHX —3ajad,
MPENOJIararoIuX HECKOJIBKO MIAroB PEIICHHs, €CJIM YCIOBUS MPUMEHEHUsSI 3a/1aHbl B IBHON
dopme.

[IpuMeHATH pocTelne NPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKALIUOHHBIE
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCCKHX 3a/1au.

[TpuBOAUTE MPHMEPbI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U IKU3HH,
pacro3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPUHN B HCKYCCTBE.

[IpuMeHATH MONy4eHHBIE 3HAHUS HA IIPAKTUKE: AaHAJIM3UPOBATh PEAJIBHBIC CUTYAllUU U
OPUMCHSATh M3YYCHHbIC TMOHATHS B TPOIECCE TMOMCKA PEIICHHS MaTeMaTHYeCKd
copMyIMPOBAHHON TPOOIEMBI, MOJCIUPOBATh PEabHbIC CUTYAIIMH HA SA3bIKE TCOMETPHH,
HCCIIEI0BATh TIOCTPOCHHBIC MOJICIIH C MCIIOJIb30BAHUEM I'€OMETPHUCCKUX MMOHITHH U TEOPEM,
ammapara aireOpbl; peliaTh MPAKTHYECKUE 3aJadyd, CBSA3aHHBIE C HAXOXKICHHEM
TEOMETPUYCCKUX BEITHUHH.

11 KJIIACC

OnepupoBaTh  MOHATHSAMH:  [HJIMHApPUYECKas  MOBEPXHOCTh,  OOpasyrolue
UWIMHIPUYECKON TOBEPXHOCTH; IWIMHIP, KOHUYECKas MOBEPXHOCTh, O0Opasyrollue
KOHMYECKOW MOBEPXHOCTHU, KOHYC; CheprudecKas MOBEPXHOCTD.

Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOTYYEHUS TEJl BpalllCHUSI.

KrnaccudunupoBars B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OHGpI/IpOBaTI) INOHATUAMMU. HlapOBOﬁ CEIMCHT, OCHOBAHHUEC CEIrMEHTA, BbICOTA CETMEHTA,
IAapOBOM CJIOM, OCHOBAHUE MIAPOBOI0O CJIOS, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TIIOIIAIN TOBEPXHOCTEH TEN BpAICHHs], TEOMETPUIECKUX TET C
MpUMEeHEeHHEeM (HOPMYIL.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIMCAaHHBIA B cpepy U ONMUCAHHBIA OKOJIO
cdepsl; cepa, BnUCaHHAsT B MHOTOTPAHHUK WJTU TEJIO BPAIlICHHUS.

Bb4ncnsTh COOTHOMICHHUS MEXIY MIIOMAASIMH MTOBEPXHOCTEH U 00bEMaMU TOJOOHBIX
Teq.

N300paxaTh m3ydyaeMble (QUIYpbl OT PYKH U C NMPUMEHEHHMEM IPOCTHIX YEPTEKHBIX
HHCTPYMEHTOB.

BrInmonHATE (BBIHOCHBIE) MIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYD:
BUJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHUS TEJl BPAIlICHHUS.

N3Bnekars, HHTEPIPETUPOBATH 5 peoOpa3oBbIBaTh nH(pOpMaLHIO 0
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HA UePTEXKaxX U PUCYHKAX.

OnepupoBarh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbImONMHATE MEHCTBUS CIOXKEHHsS BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOXKCHUS
BEKTOpa Ha YHUCJIO, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00JIa/1af0T.

[IpuMeHsaTh MpaBUIIO MapaJIJICIICTIHIIC/IA.

OnepupoBarh MOHATUSMU: ACKAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YrOJ MEXAY BEKTOPaMHU, CKAIAPHOE
IMPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAaHAPHBIC BEKTOPHI.

Haxomuth CcyMMy BEKTOpPOB M TPOW3BEACHHE BEKTOpa HA YHCIIO, Yol MEXIY
BEKTOpPAMH, CKAISIPHOE MPOU3BEACHHE, PACKIAIbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM
BEKTOpPaM.

3aiaBaTh TUIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT.



[MpumeHsaTh reoMmeTpuyeckue GaKThl ISl PEHICHHS CTEPEOMETPHUUSCKHX —3ajad,
MPENOJIararoIuX HECKOJIBKO MIAroB PEIICHHs, €CJIM YCIOBUS MPUMEHEHUsSI 3a/1aHbl B IBHON
dopme.

Pemrate  mpocreiiiine reoMeTpuYecKHMe 3ajJadd  HAa NPUMEHEHHE BEKTOPHO-
KOOPIMHATHOT'O METO/Ia.

Pemath 3amayn Ha J0Ka3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIICHHH M HAXOXKICHHE
TreoOMCTPHUICCKUX BCIIMYUH I10 06pa3uaM HJIK aJITOpUTMaM, IMPUMCHSASA U3BCCTHBIC MCTO/ILI ITPU
PECIICHUHU CTAHAAPTHBIX MATECMAaTUYCCKUX 3a/1a4.

[TpuMeHsATh pOCTeHIIIe TPOrPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIUOHHBIC
CHCTEMbI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1au.

IIpuBoguTe, IpUMEPBH MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U IKU3HH,
pacro3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHsATh MOJTyYeHHbIC 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PeabHbIC CUTYAIlUU U
OPUMCHSATh HM3YYCHHbIE IMOHATHS B TPOIECCE TOMCKA PEIICHHS MaTeMaTHYeCKd
chOpMYyIMPOBAHHOHN MPOOJIEMBI, MOJICTHPOBATh PEATbHBIC CUTYallMH HA SI3bIKE TCOMETPHH,
HCCIIEI0BATh TIOCTPOCHHBIC MOJICIIH C MCITOJIb30BAaHHEM ICOMETPHUCCKUX MTOHSATHIA U TEOPEM,
ammapata aiureOpel; pemiarh PaKTHYSCKWE 3a1adud, CBS3aHHBIE C HAXOXKICHUEM
TEOMETPUYCCKUX BEITHUHH.

[IpomexyTouHas arrectanusi 1Mo yueOHOMY IMpeAMETY MPOBOAUTCA B COOTBETCTBUU C
[TonoxxerneM o (opMax, MEPUOJAUIHOCTH, TOPSAIAKE TEKYIIETO KOHTPOJS yCIIEBAEMOCTH M
MPOMEXYTOUHOH arrectanuu ooydaromuxcs MbOY 'mmuazus Ne 24.

TEMATHYECKOE INTAHUPOBAHHUE

Ha y4eOHBIX 3aHATHSAX HCIIONB3YIOTCS 3NEKTPOHHBIE (IU(POBBIE) 00pa3oBaTeIbHBIE PECYPCHI,
MpeJcTaBiIeHHbIe Ha 00pa30BaTENbHBIX IUIaTHOpMax:
Poccuiickas anexTpoHHas Mmikona. Pecypcel ans oOy4yeHHMsS: KOHCHEKTHI, BHJICOJIEKIIHMH,
YIPaXHEHUs] U TPEHUPOBOYHBIE 3aHATHS, METOJMWYECKHME MaTepuaybl Uil yuurtens. bes
peructparuu. https://resh.edu.ru/
«Yuu.py» — HHTEPaKTUBHBIE KYyPChI 10 OCHOBHBIM MPEAMETAM U TOATOTOBKE K IPOBEPOYHBIM
paboram. https://uchi.ru/
«SIKnace» — cepBuc, MO3BOJISIONIMN YUUTENIO BbIIAaTh IIKOJBHUKY IPOBEPOUHYIO padoTy.
Ecnu B xo1e paboThl yUeHHUK JOMYCKAaeT OMINOKY, eMy OOBSCHSIOT X0/ PEUICHUs 3a/1aHus U
IIpeAJIaraloT Bbl- NOJHUTH APYroil BapHaHT. YUHUTEIb MOJY4aeT OTYET O TOM, KaK YUYECHUKHU
CTIpaBIIAIOTCS ¢ 3amanusmu. https://www.yaklass.ru/
doxkchopa — onnaitH-mkoa it odoydatormxcs 10 —11 kiaccos, momoraroiasi B IoAr0OTOBKE
k EI'D, omummoumanam. https://foxford.ru/about
NznarensctBO «IIpocBenieHmne — AMEKTPOHHBIE BEPCUU YI€OHO-METOMYECKUX KOMIUIEKCOB,
Bxomsammx B DexepanbHblii TepedeHb. s paboThel ¢ ydyeOHMKaMH HE mMOTpedyercs
MOJKIIOYEHUST K WHTepHeTy. MHdopMalMoHHBI pecypc pacmojiaraercss Mo ajapecy
https://media.prosv.ruf/:
JIutPec: Illkona — mpenocraBisieT 0Opa3oBaTeIbHBIM OPraHU3ALUAM JOCTYH K MOOHIBHON
6ubIMOTEKE C BO3MOXKHOCTBIO TUCTAHIIMOHHO BBIJJABATh AJIEKTPOHHBIC KHUTH.
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https://uchi.ru/
https://www.yaklass.ru/
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10 KJIACC

Ne
o/ THMBI KoimnuecTBo
4yacos
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie u mzocxocm B IIpocTpaHcTBe. [lapamiensHOCTh TPSIMBIX 12
U TIOCKOCTEH
3 [TepneHAUKYISIPHOCTD TIPSMBIX U IJIOCKOCTEH 12
4 Yrisl MeXAy NPSMBIMU U IUIOCKOCTSIMHU 10
5 MHoOTOrpaHHUKH 11
6 O0bEMBI MHOTOI'PaHHUKOB 9
7 [ToBTOpEeHME: ceUeHMs], PACCTOSHUS U YTIIbI
OBILEE KOJIMYECTBO YACOB 68
11 KJIACC
Ne KoauuectBo
n/n Temer 4acoB
1 Tena Bpamenus 12
2 O0BbEMBI TEN 5
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIMS 3HAHUN 7

OBILEE KOJIMYECTBO YACOB 34
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