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COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE IOHATHUS cTepeoMeTpun. Touka, mpsiMas, IIOCKOCTh, TPOCTPAHCTBO.
[TonsiTHe 006 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUN
Y CJIEACTBHUS U3 HUX.

B3anMmHOE pacnosiok€eHHE NpPsMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECH,
IapajuleNIbHbIE M CKpEIIHUBAroOIuecs npsMsie. [Ipru3Haku CKpemmBarOIMXCs MPSMBbIX.
[TapannenbHOCTh NPSAMBIX M TUIOCKOCTEN B MPOCTPAHCTBE: MapajlielIbHbIE MPSAMbIE B
MIPOCTPAHCTBE, MNAPAJLIEIBHOCTh TPEX MPSIMBIX, NAPAUICIbHOCTh NPSIMONM H
iockoctu. [lapannenbHoe U HEeHTpalbHOE MPOEKTUPOBAHUE, U300paKeHUuEe PUryp.
OcHOBHBIE CBOWCTBAa MapauIeIbHOTO MpoeKkTHupoBaHus. W3o0paxenue ¢uryp B
MapajuIeIbHOW NPOEKUWU. YTJbl C COHANPABICHHBIMUA CTOPOHAMH, YTOJ MEXKIY
INpsAMBIMA B MpOCTpaHCcTBe. llapannenpHOCTh  IUIOCKOCTEW:  MapajuleibHbIC
IJIOCKOCTH, CBOMCTBA MapajuleibHbIX IIOCKocTer. [Ipocreime npocTpaHCTBEHHbIE
(GuUrypsl Ha MJIOCKOCTH: TETPA3AP, NapaJIEIEHUNE], TOCTPOESHUE CEUEHU .

[lepneHaUKyISIPHOCTh MPSIMOM U IUIOCKOCTH: MNEPNEHINKYISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE, MPSMBIE MTApAJUICIIbHBIE U MEPIICHANKYISIPHBIE K TIIOCKOCTH, MPU3HAK
MEPIIEHAUKYJISIPHOCTH MPSIMOU U IUIOCKOCTH, TEOPEMA O MPSIMOM HNEPIECHIUKYIAPHON
mIockoctu. OpTOroHanbHOE MPOEKTHUPOBAHUE. llepneHANKYIsIp W HaAKIOHHBIE:
pPacCTOSIHHUE OT TOYKM 10 IUIOCKOCTH, PACCTOSIHUE OT MPAMOM [0 IIOCKOCTH,
npoeKuss (QUrypbl Ha IUIOCKOCTh. llepneHAuKyJISpHOCTh IUIOCKOCTEH: MpHU3HAK
MEPIIEHAUKYJIIPHOCTH ABYX INIOCKOCTEN. Teopema o TpEX NMepHeHANKYIIsIpax.

VYTribl B IPOCTPAHCTBE: YroJI MEXKIY NPSIMOU U IUIOCKOCTBIO, IBYTPAHHBIN YO,
JIMHEWHBIA YTOJI IBYrpaHHOro yria. TpéXrpaHHblii 1 MHOrOrpaHHbie yribl. CBOWCTBA
IJIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBA IUIOCKMX W JIBYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CUHYCOB JUJII TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKH

Buael MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yrosbHas
npu3Ma, npsiMas U HakKJIOHHAas MPU3MbI, OOKOBask U IMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapayienenunen, TpsSMOYTOJbHBIA NapajUIeeuNne] U ero cBorMcTBa. Kparuaitimme
MyTH HAa TMOBEPXHOCTH MHOTrorpaHHuka. Teopema Ounepa. IIpocTpaHCTBEeHHas
teopema Iludaropa. [lupamuna: N-yroyibHas mupamuaa, MpaBUIbHAS M yCEUEHHAS
nupamuapl. CBoiictBa péOep W OOKOBBIX TpaHeH MPaBUIBLHOM MHPAMMUIBI.
[IpaBunbHbBIE MHOTOTPAHHUKHU: TMpPABUJIbHAS TpYU3Ma W MOpaBWIbHAg NUPaMUJA,
npaBuiIbHAs TPEYroJibHas NMUpaMua U NpaBUIbHBINA TeTpadap, kyO. [Ipeacrasienue
O IPaBWJIBHBIX MHOTOTPAHHUKAX: OKTAYAP, JOACKAdAP U UKOCAdP.

Brruncienne 21eMeHTOB MHOTOTPaHHUKOB: p&0pa, nuaroHanu, yribl. [Inomans
OOKOBOW TIOBEPXHOCTH U TIOJHOM TMOBEPXHOCTH TMPSMON MPHU3MBI, IIJIOMIATh
OCHOBaHMI, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpAMOMN Mpu3Msbl. [lnomaas 6okoBoi



IIOBEPXHOCTU U IIOBEPXHOCTH NPABWIBHOW NHMPAaMHIbI, TEOpeMa O IUIOIIAAN
YCEYEHHOM NTUPAMUIBI.

CuMmmeTpruss B OPOCTPAHCTBE.  ODJIEMEHTbl  CUMMETPUM  MPAaBUJIBHBIX
MHOTOIpaHHUKOB. CHMMETpHsT B IPaBUJIBHOM MHOIOTPAHHUKE: CHMMETPHS
NapaJuIelIeNUIEe d, CUMMETPUS MPABUIBHBIX IPU3M, CHMMETpPUS IPABUIBHOU
UpaMUIbl.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, [JIMHA HEHYJIEBOTO
BEKTOpA, BEKTOpPbl KOJUIMHEApHBIE, COHAIIPABICHHBIE M  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEHCTBO BEKTOPOB. JIEMCTBUSA C BEKTOpAMU: CIIOKECHUE U
BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHNE BEKTOPA HA YHCIIO.
CpoiicTBa ciioxkeHus1 BeKTOpoB. CBoOMCTBAa YMHOXEHUSI BEKTOpa Ha yucio. [lonsarue
KOMIUIaHapHbIe BEKTOpHL. [Ipu3Hak kKommutanapHoct TpEX BeKTOPOB. lIpaBmiio
napajuienenunena. Teopema O pas3lIoKEHUH BEKTOpa IO TPEM HEKOMILJIAHAPHBIM
BekTOopaM. lIpsiMoyrospHas cucrteMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaTsl
BekTOpa. CBfA3b MEXIAy KOOpPAMHATAMH BEKTOPAa W KOOPJAWHATAMHU TOYEK. YTOJ
Me)K 1y BeKTopaMu. CKalIsIpHOE POU3BEAECHUE BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHSA: MWIMHAPUYECKAss  IOBEPXHOCTh, KOHHWYECKAsh  IMOBEPXHOCTb,
chepudeckasi MOBEpXHOCTh, 00pa3yroIIre MoBepxHocTel. Tena BpalieHus: UIuHIp,
KOHYC, YCEYEHHBIM KOHyC, cdepa, map. B3aumHoe pacnonoxkenue chepbl u
IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cepe. M3o0pakeHue Ten BpalieHHs Ha
iockocTh. Pa3BépTka nunmuapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHoBHBIE cBoicTBa O00BEMOB Ten. Teopema 00 o0BEME
MPSIMOYTOJILHOTO Tapajuienenuneaa u ciaeAcTBus u3 He€. OO0BEM mpsMol
HAKJIOHHOW TPHU3MBbI, UIUHAPA, MHUpaMuIbl U KoHyca. OO0bEM mmapa M MIapoBOIO
CeTMEHTA.

KoMmOuHanuu Ttenm BpamieHus W MHOTOTpaHHWKOB. [Ipu3ma, BIMcaHHas B
UJIMHAP, ONMCaHHas OKoJio uiuHApa. [lepeceuenue cdepsl U mapa ¢ IOCKOCTHIO.
Kacanwue mapa u cepol mnockocTsio. [loHsITHE MHOTOrpaHHHKA, OMTMCAHHOTO OKOJIO
cdepsl, chepsl, BOMCAHHOW B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMSI.

[lnomaar MOBEPXHOCTH IMJIMHIApPA, KOHyca, Iulomanb chepbl U e€ yacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHUE OO0BEMOB, TIUIOMIAJEH MOBEPXHOCTEH
nonoOHeix ¢uryp. IlpeoOpazoBanme momodusi, romoteTws. Pemienwe 3amad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceyeHW MHOTOTPAHHUKOB W TEJ BpAIICHUS: CCUCHUS IUIMHApA
(mapayyienbHO ¥ TMEPHEHAMKYJSIPHO OCH), CEUeHHMs KoHyca (TapasuiesibHbIC
OCHOBAHMIO M TPOXOJSAIINE Yepe3 BEPIIUHY), CEUEHHUS IIapa, METOAbl MOCTPOSHUS
CEUYCHHI: METOJl CJEJO0B, METOJ BHYTPEHHETO MPOSKTHPOBAHHUSA, METOJ TEpeHoca
CEKYILIEH TNTIOCKOCTH.



BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B mpoctpanctBe. Onepannu HajJ BEKTOpaMu. BeKTOpHOE yMHOXKEHUE
BEKTOpOB. CBOMCTBAa BEKTOPHOTO yMHOXkeHUA. [IpsiMoyronbHas cuctemMa KOOpAUHAT
B 1mpoctpaHctBe. Koopaunatel Bektopa. PasnoxkeHue BekTopa 1o 0Oasucy.
KoopanHaTHO-BEKTOPHBI METO/I IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

JIBU:KEeHMSI B IPOCTPAHCTBE

JIBwxenus npoctpadcTBa. OtoOpakeHus. J[BWKEHUS W PaBEHCTBO QUTYP.
O6mme cBoiicTBa JBWXKEHUN. Buasl JBWKEHUN: TapaliebHbIA  MEpPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKAJbHasi CUMMETpHUS, ITOBOPOT BOKPYT MPSIMOIl.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHS» (YIJIYBJIEHHBI YPOBEHD) HA YPOBHE CPEJTHET'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TO3UIMU OOYYaIOIIETOCs KaK AaKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHICKOTr0 OOIIEeCTBa, MPEACTABICHHE O MAaTEMATHYECKHX
OCHOBaxX (hYYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUU, MPOIEAYP TPaAXKTAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE B3aMMOJIEUCTBOBATh C COIMAIbHBIMU
UHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM,;

2) naTpUMOTHYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCHUHCKON TPaKIAHCKOW WICHTHUYHOCTH, YBAXKCHHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTeMaTUKH, IIEHHOCTHOE OTHOILICHHE K
NOCTUKEHUAM POCCHICKMX MaTEMAaTHKOB W POCCHUMCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ITUX JOCTHKEHUN B IPYTUX HAyKaX, TEXHOJOTHUSAX, Chepax YKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHUE JYXOBHBIX IIEHHOCTEM pOCCHUICKOrOo Hapona, Cc(HOPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, ATHUYECKOTO TMOBEJCHUSA, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTWKEHUN HAyKH M JIESITEIbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs OCTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEUICHUMN, pPACCYXKIEHUH, BOCHPUUMYHUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTh YMEHHS NPUMEHATh MaTEMaTHUYE€CKHWE 3HAHUA B HMHTEpecax
3I0pOBOI0 U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K CBOEMY 3/I0POBBIO
(3mopoBoe TMTaHWE, COAJTAaHCUPOBAHHBIA PEKUM 3aHATAA M OTIbIXa, peryJspHas
¢dusnueckasi akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE IMPHU 3AHSATHUSX CIOPTHUBHO-
0370POBUTEIBHON IE€ATETBbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTU TPYAOJIOOMs, MHTEpPEC K Pa3IM4HbIM
chepam TmpodeccHoHaTbHON NEATeNIbHOCTH, CBS3aHHBIM C MaTeMaTukon u eé
MPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymiei mnpodeccuu u
peann30oBbIBaTh COOCTBEHHBIC JKU3HEHHBIE IIJIAHBI, TOTOBHOCTb U CIIOCOOHOCTH K
MaTeMaTH4eCKOMY OOpa30BaHUI0 W CaMOOOpPA30BaHMIO Ha TMPOTSHKEHUM BCEW IKU3HH,
TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTUYECKOU
HaIpaBJICeHHOCTH;

7) 3K0JIOrHYeCcKOoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh IKOJOTUUECKON KYJIbTYphl, IOHUMAHUE BIMSHUS COIHAIBHO-
AKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MPUPOJHON U COIMAIBHON CpEelbl, OCO3HAHUE



I00aJbHOTO  XapakTepa JKOJOTUYECKUX TpoOJieM, OpHUEHTalus Ha MpPUMEHEHUE
MaTeMaTUYeCKNX 3HAHWWA JUIsl pElIeHus 3a7ad B 0OJAcTH OKpYXKAIoImeH Cpenbl,
MJIAHUPOBAHKUE TMOCTYNKOB M OIEHKM MX BO3MOKHBIX TOCJIEICTBUN ISl OKpYKarouen
Cpebl,

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKH U OOILIECTBEHHON MPAKTUKH, MOHUMAHUE MATEMaTUYECKOM HAayKH Kak
chepnl 4eIOBEUECKONW NEATEIBLHOCTH, JTANOB €€ Pa3sBUTHS M 3HAYMMOCTH JJISl Pa3BUTHUS
IIMBWJIM3AlIUM, OBJIAJICHUE S3BIKOM MaTEMaTHUKH W MaTeMaTHYECKOM KYJBbTYpOl Kak
CPEICTBOM MMO3HAHUSA MUpa, TOTOBHOCTD OCYILIECTBIISITh MIPOCKTHYIO u
HCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue AefcTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU MAaTEMAaTUUYECKUX OOBHEKTOB,
MOHATUH, OTHOIIEHWH MEXIy MOHATHAMHU, (OpMyIHpOBaTH OMpPEHCICHUS TOHATHH,
yCTaHABIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(PUKAINHA, OCHOBAHUS I 000OIIECHUS |
CpaBHEHUS, KPUTEPHH IMPOBOJIUMOTO aHAIN3A;

BOCIIPUHUMATh, (DOPMYITUPOBATh U MPEOOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpULIATEIbHBIC, €IUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISBIIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOPEUYHUS B
¢dakTax, TaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSAX, MPEJIaraTb KPUTECPHUH IS BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JIenaTh BBIBOJBI C UCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIFOYEHHU M, YMO3AKIIFOUEHNUN 10 AaHAJIOTHH;

MPOBOJIUTH  CaMOCTOSITEIBHO ~ JOKa3aTeIhCTBA MATEMAaTHUYECKHX YTBEPKICHUN
(IpsiMBIE W OT MPOTHUBHOTO), BBICTPaMBaTh apPTyMEHTAIUIO, MPUBOJIUTH TIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BBIBO/IBI;

BBIOMpATh CMOCOO pelieHrs yd4eOHOHM 3a7auyu (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB
perieHus, BhIOMpaTh HanOoJIee MOIXOAIINN C y4ETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBaTeIbCcKHe 1eiiCTBUSI:

UCIIOJIb30BaTh  BOMPOCHI  KaK  HCCIEAOBATEIIbCKUN  WMHCTPYMEHT  TO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTUBOPEUYHE, MPOOJIEMy, yCTaHABIUBATH
HUCKOMOE | JIaHHOE, (POPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATH CBOKO TIO3UITUIO, MHCHHUC;

IIPOBOJUTH CaMOCTOSTENILHO CIUIAHUPOBAHHBIM OSKCIEPUMEHT, HCCICAOBAaHHUE I10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTreMaTHueckoro oOBeKTa, SBJIEHUS, IpoIriecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMU, TIPOIECCAMU;

CaMOCTOATENbHO  (popMynHupoBaTh 0000IIEHHWS ¥ BBIBOJBI IO pe3yibTaTam
IIPOBEIEHHOTO HAOJIOICHUSI, HWCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTH ITOTYYCHHBIX
pe3yJbTaTOB, BHIBOJOB M O000IICHUH;



OPOrHO3UPOBAaTh  BO3MOXKHOE  Pa3BUTHE  IIpolecca, a TakXKe BbIABUIaTh
MPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

PadoTa ¢ nnpopmanueii:

BBISIBJIAITH 1e(DULNTHI MHPOPMAINK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIPOC U
IUI PELICHUs 3aauH;

BbIOMpaTh MHGOPMAIMIO M3 HCTOYHUKOB pA3JIUYHBIX THUIIOB, AHAJIU3UPOBATH,
CHUCTEeMAaTU3HPOBaTh W HHTEPIPETHUPOBATh WHMOPMALUIO PA3IUYHBIX BUIOB U (Hopm
MIPEACTABIICHHUS;

CTPYKTYpUpOBaTh HMH(POpPMALUIO, TMPEACTaBIATh €€ B pa3iuyHblX (opmax,
WLTIOCTPUPOBATh IpapuuecKy;

OLICHHMBATh HAA&KHOCTh WH(GOPMALMK IO CaMOCTOSTENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMMyHuKaTHBHBIC YHHBEpPCAIbHbIE y4eOHbIE 1eHCTBUSA

Oo0wenue:

BOCIIPUHUMATh U (OPMYJIUMPOBATh CYXJACHUS B COOTBETCTBUU C YCIOBUAMH U
LeJAMU OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3pPEHMSI B YCTHBIX U
NUCBMEHHBIX TEKCTaxX, JAaBaTh IOSICHEHUS MO0 XOAY PEUICHHUsS 3aJadd, KOMMEHTHPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

B XO0J€ OOCYXIEeHHus 3a/JaBaThb BOMIPOCHI MO CYIIECTBY OOCYKIa€MOH TEMBI,
poOJIeMBbl, pelaeMoil 3aJadyM, BbICKa3bIBaThb HJEH, HAIICJICHHbIE HA IOUCK PELICHUS,
CONOCTABIIATh CBOM CYXKIEHHA C CYXKICHHSAMH JPYI'MX YYaCTHUKOB JuUailora,
oOHapyXHBaTh pa3jInyMe M CXOJACTBO IMO3UIMI, B KOPPEKTHOU (opme (HopMyInpoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl pEIICHUS 337auM, SKCIEPUMEHTa, MCCIEeIOBaHUA,
IPOEKTa, CAMOCTOSITENIbHO BbIOWpaTh (hOpMaT BBICTYIUICHUS C YYETOM 3a/1a4 MPe3eHTAluU
U 0COOCHHOCTEH ayAUTOPHUH.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJIATH IUJIaH, AJITOPUTM PELICHUs 3aJjaul, BIOMPATh CIIOCOO pElIeHUs ¢ y4ETOM
MMEIOIIMUXCA  PECypcoB W  COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpMaLIUU.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJLJIEKT:

BJa/IeTh HAaBBIKAMU II03HABATEJIBbHOM pedieKkcuyn Kak OCO3HAHUS COBEPIIAEMBIX
JICHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, HMX pPE3yJIbTaToOB, BIAJAETh CIOCOOaMU
CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3yjpTara pElICHHs MaTeMaTH4eCKOu
3a/1a4y;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIIECHUU 3a1a4U, BHOCUTD
KOPPEKTHUBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLIEHMBATh COOTBETCTBUE pe3yJbTaTa WEIW M YCIOBHUSM, OOBACHATh NPUUYUHBI
JOCTHKEHHSI UJTM HEIOCTIIKEHUSI PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOUTh OLINOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHUMATh U UCMOJIb30BATh NPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIbHOU PabOThI
IpU pelIeHny y4eOHBIX 3ajlad, MPUHUMATH 11eJIb COBMECTHOM JEATeIbHOCTH, TNIAHUPOBATh
OpraHu3allMI0 COBMECTHOM paloThl, pacnpenensTh BUIbl padOT, JOroBapUBaTHCA,
o0Cy>KIaTh MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIOCH;

y4acTBOBaTh B TPYIIOBBIX ¢dopmMax paboTel (0OCYXJeHHs, OOMEH MHEHHH,
«MO3TOBBIC IITYPMbD» U UHBIE), BHIIOIHATH CBOIO YacTh padOThl M KOOPAUHUPOBATH CBOU
JACHCTBUS C IPYTMMH Yji€HAMH KOMaHbl, OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIUI
MPOAYKT MO0 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca o0yyaromuicst HAy4uTCs:

*CBOOOJIHO OIEPUPOBATh OCHOBHBIMHU MMOHSTHSIMH CTEPEOMETPUU IPU PEILICHUU
3a/1a4 ¥ NPOBEJICHUN MAaTEMAaTUYECKUX PACCYKACHUM;

e[[DUMEHATh AaKCUOMBI CTEPEOMETPUM M CJIEACTBUS M3 HHUX MpPU pEUICHUU
r€OMETPUYECKUX 33]1aY;

eKJIACCU(UIUPOBATh  B3aUMHOE  PACIOJIOKEHHE IMpPSIMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEN B IMIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE;

*CBOOOJIHO OIEpPUPOBATH MOHSATUAMH, CBSI3aHHBIMU C yrjaMd B HPOCTPAHCTBE:
MEXy MPSMBIMU B IPOCTPAHCTBE, MEXKAY MPSIMOM U IIIOCKOCTBIO;

«CBOOOTHO ONEpUPOBATH NOHATUAMHU, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

«CBOOOJIHO pPACIO3HABaTh OCHOBHBIE BUIbl MHOTOTPAHHUKOB (IIpHU3Ma, MUPAMMIA,
IOpSIMOYTOJIbHBIN Mapaenenumnes, Kyo);

*KJIACCU(PUIIUPOBATH MHOTOTPAHHUKHU, BEIOMPAs OCHOBAHUS ISl KIIACCU(PUKALINH;

*CBOOOJIHO OMNEPUPOBATh MOHSATUSAMH, CBSI3AHHBIMU C CEYEHUEM MHOTOIPAHHHKOB
IUIOCKOCTBIO;

BBITNIOJIHATH MapajlIesIbHOE, LIEHTPAJIbHOE U OPTOTOHAIILHOE MPOEKTUPOBAaHUE QUTYD
Ha MJIOCKOCTb, BBIMOJIHATH H300pakeHus (JUryp Ha IIOCKOCTH;

eCTPOUTH CEUYEHUSI MHOTOIPAHHUKOB pPa3JIMYHBIMM  METOJAaMH, BBINOIHATh
(BBIHOCHBIE) TJIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y;

eBBIYUCIIAITh IUIOIIAAM TOBEPXHOCTEN MHOTOIPAaHHHUKOB (MpHU3Ma, NUpamMUAQ),
r€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HopMyT;

*CBOOOJIHO OIEpPUPOBATh MOHATUSIMHU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI;

eCBOOOJIHO ~ OMEpPUPOBATH  MOHSATHUSIMH, COOTBETCTBYIOIIMMU  BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

*BBITIOJIHATH I€UCTBUS HaJl BEKTOPAMH;



epelIaTh 3aJla4d HA JOKA3aTebCTBO MATEMATHUYECKUMX OTHOIICHUN U HaXOXIEHUE
T€OMETPUYECKUX BEITMYNH, IPUMEHSSI U3BECTHBIE METOIbI TIPH PEIIEHUN MAaTeMaTHYECKIX
3a]1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS CII0)KHOCTH;

e[[DUMEHATH  NPOCTEHIIIME  MporpaMMHBIE  CpeICcTBa M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

eW3BJICKaTh, NPEOOpa3oBbIBATH M HHTEPIPETUPOBATH  HHPOpPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypaX, NPEJICTaBICHHYI0 Ha 4YepTekax U
PUCYHKAX;

e[[DUMEHATH TMOJIyYCHHbIC 3HAHMUS Ha MPAKTUKE: CpPaBHUBATh U aHAJIU3UPOBATh
peanbHbIe CUTYyallMd, MPUMEHATh W3Y4YEHHBIC MMOHATHS B MPOLIECCE TMOMCKAa pEHIeHUs
MaTeMaTH4eCKu CHOPMYITUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peajbHble CUTyallMd Ha
A3bIKE  TEOMETPUH, HCCIEAOBAaTh IMOCTPOCHHBIE  MOJEIW C  HUCHOJB30BAaHUEM
reOMEeTPUUYECKUX TIOHATUN W TEopeM, ammapaTta anareOphl, pelarh MpaKTHYecKue 3a7au,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEITUYHH;

eIMETh MPEACTABJICHHUSI 00 OCHOBHBIX J3Tarlax Pa3BUTHUS T€OMETPUU KaK COCTABHOM
gacTu (PyHIAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiaacca oOygaromuiicss Hay4uTCs:

«CBOOOJIHO OTEPUPOBATH MOHATUSMU, CBI3AHHBIMU C IHJIMHIPUYECKON, KOHUYECKON
U cpepruyeCcKOil MOBEPXHOCTIMHU, OOBSACHATH CIIOCOOBI IOTYYECHHUS,;

«ONIEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C TEJIaMHU BpAIICHUS: IIWIMHIPOM, KOHYCOM,
chepoit u mapowm;

epacno3HaBaTh Teja BpalleHHs (LWIMHAP, KOHYC, cdepa W Map) U OOBICHITH
CIIOCOOBI MOTYYEHUS TEJ BPAIllCHUS;

eKJIACCU(PUITUPOBATH B3aUMHOE PACIOJIOKEHHE CPEePhI U MIOCKOCTH;

eBBIYUCIISITh BEJTMYMHBI 3JIEMCHTOB MHOTOTPAHHUKOB WM TEJ BpPAIICHUS, OOBEMBI U
MUIONIAI TIOBEPXHOCTEH MHOTOTPAaHHUKOB W TEN BpAIEHUS, TEOMETPUYECKHX Tell C
MpuMeHeHueM (popmy;

«CBOOOJIHO OTIEpUPOBATh MOHATUSIMH, CBI3aHHBIMU C KOMOWHAIIUSIMU TEJ BpAIlCHUS
U MHOTOTPAaHHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIN B c(epy U OMUCAHHBIN OKOJIO C(hephl,
cdepa, BIMcaHHAasi B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

eBBIYHCIISITh COOTHOIICHUS MEXKAY IUIOMAASIMH TIOBEpPXHOCTEH U 00bEMamMu
ITOJIOOHBIX TEJI;

eH300paXkaTh HU3y4dyaeMble (UTYPBHI, BBITOJHATH (BHIHOCHBIE) IIOCKAE YEPTEKHU H3
PUCYHKOB NPOCTBIX 00BbEMHBIX (PUTYp: BUJl CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEJ
BpAaICHUS;

eW3BJICKATh,  HMHTEPIPETUPOBATH W  MpeoOpa3oBbIBaTh  HHPOpPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TPEICTABICHHYIO Ha YepTekax U
PUCYHKAX;

«CBOOOJTHO OTIEpUPOBATH TIOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTIEpaIliy HaJl BEKTOPAMHU;

33/1aBaTh TUIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPIUHAT;



epellIaTh TEOMETPUUECKHE 3a7a4M HA BBIYMCJICHHUE YTIJIOB MEXKIYy MNPAMBIMUA H
IUIOCKOCTSIMM, BBIYMCJICHHE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B LEJIOM, Ha
MIPUMEHECHUE BEKTOPHO-KOOPIUHATHOTO METO/IA IPU PEIICHUY;

¢CBOOOJTHO OMEPUPOBATH MOHATHUSAMH, CBS3aHHBIMU C JBH)KCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JBUKCHUM;

*BBINOJIHATh U300paKEHHUS MHOTOTPAaHHUKOB W TEJI BpAIICHUS MPU MapajlieIbHOM
MEPEHOCE, LEHTPAJIbHOW CHUMMETPHH, 3€PKAJIbHOM CHUMMETPUH, MPU MOBOPOTE BOKPYT
psMOiA, MpeoOpa3oBaHus TOI00S;

eCTPOUTH CEUYEHHS MHOIOTPAHHUKOB W TEJI BpaIllCHUSA: CEUYCHHUS LWIMHIpa
(mapayuienTbHO Y MEPIECHANKYJSIPHO OCH), CeUeHUs KoHyca (TapajuiesibHble OCHOBAaHUIO U
MPOXOIAIIME YEPE3 BEPIIHUHY), CEUCHUS 111apa;

*HCIIOJIb30BaTh METOABI MOCTPOEHUSI CEYEHUI: METOJI CJIEJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYLIEH MIOCKOCTH;

*JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKACHUSI;

e[IDUMCHSATh TCOMETPHYECKUE (AKTBI MJId pPEIICHUS CTEPEOMETPUUYCCKUX 3ajad,
MPEINOJIAraloIuX HECKOJBKO IIArOB PEIICHUSA, €CIU YCJIOBHS NMPUMEHEHMUS 3aJaHbl B
SIBHOU U HEABHOU dopme;

epeIIaTh 33Jla4M HA JIOKA3aTEJIIbCTBO MATEMAaTUYECKUX OTHOLICHWUW W HAXOXKJICHUE
F€OMETPUYECCKUX BEJIMYHUH;

e[IPUMEHATH MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
MIPU PEUICHUU CTEPEOMETPUUECKUX 3a7aY;

e[IDUMEHSTh TOJYYCHHBIE 3HAHUS HA NPAKTUKE: CPABHUBATh, AHAIMU3WPOBATH H
OLICHUBATh PEAJIbHBIC CUTYAIUH, IPUMEHATh U3YYECHHBIC TTOHATHUS, TEOPEMBI, CBOMCTBA B
mporecce IMOHWCKa  PCEIICHHS  MaTeMaThdecku  chOpMYJIHPOBAHHOW  IPOOJIEMBI,
MOJICJINPOBATh PEAIbHBIE CUTyallMd Ha A3bIKE T€OMETPHUM, UCCIENOBAaTh MOCTPOCHHBIE
MOJIEJTM C KCMOJIb30BAHHEM T'€OMETPUYECKUX TMOHATUW U TEopeM, ammapara aareophl,
pelIaTh MPaKTUYECKUE 3aJ]a4H, CB3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEJIMYMH;

eIMETh TPEJCTABICHUS 00 OCHOBHBIX dTamax pa3BUTHS I'e€OMETPUU KaK COCTaBHOMU
yacTu (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

HaumeHoBanue KoanyecTBO 4acoB
Ne JaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
pa3aeiioB U TeM Kourpoabuble IIpakTHyeckue
n/n Bcero pecypcbl
NPOrpamMMbl padoThI padoThbI
Bgenenue B .
1 23 1 https://resh.edu.ru/subject/lesson/4756/conspect/203541/
CTEPEOMETPHIO
BzaumHoe pacmonoxenue
2 P 6 1 https://resh.edu.ru/subject/lesson/6065/conspect/
MPSIMBIX B MPOCTPAHCTBE
[TapanneabHOCTh NPSIMBIX
3 U INIOCKOCTEN B 8 https://resh.edu.ru/subject/lesson/6065/conspect/
MPOCTPAHCTBE
[IepnenuKyIsIpHOCTH
4 MPSAMBIX U ITIOCKOCTEN B 25 https://resh.edu.ru/subject/lesson/4724/conspect/
MIPOCTPAHCTBE
https://interneturok.ru/lesson/geometry/10-
5 VYTl ¥ paccTosHUS 16 1 klass/perpendikulyarnost-pryamyh-i-ploskostejb/ugly-v-
prostranstve-profilnyy-uroven
MHoOrorpaHHuKu 7 1 https://resh.edu.ru/subject/lesson/6018/conspect/
Bexkrtops! B mpocTpaHcTBE 12 https://resh.edu.ru/subject/lesson/4758/conspect/21647/
IToBTOpenue, 06001IEHNE
8 U CUCTEMAaTHU3aIN 5 2 https://resh.edu.ru
3HAHUH
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOI'PAMME




11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /it P Kontpoabnesie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1 https://resh.edu.ru
5 [ToBTOpeHME, 00600IIEHNE U 15 1 https://resh.edu.ru
cucTeMaTu3auus 3HaHUI
3 O6bEéM MHOTOTpaHHHUKA 17 1 https://resh.edu.ru
4 Texa Bpamenus 24 1 https://resh.edu.ru
5 [Tnomanay moBepxXHOCTU U 0OBEMBI 9 1 https://resh.edu.ru
KPYTJBIX TEJ
6 JIBIOKEHHS 5 1 https://resh.edu.ru
7 [ToBTOpeHue, 060061IeHNE U 17 5 https://resh.edu.ru
CUCTeMaTH3aIvsl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0







