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COAEPKXAHHUE YYEBHOI'O ITPEIMETA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTEPEOMETpUU. TOuka, TmpsMas, IMIOCKOCTb,
npoctpaHcTBO. [loHsAITHE 00 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKANOLIUECS,
napajielbHble U CKpeluBaromuecs npsimble. [IpU3HakM CKpelIMBAIOIIUXCA
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TIIOCKOCTEN B IPOCTPAHCTBE: NapasliebHbIC
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWICTBa MapajuleIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
dburyp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBIMH B MpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: mapaieibHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitue
NPOCTPAHCTBEHHbIE (QUTypbl Ha IJIOCKOCTH: TETpa’lp, Mapajuielenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAJUIENbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHUKYJIIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSIHHE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEU: MPU3HAK MEPIEHINKYIIPHOCTH ABYX IUIOCKOCTEU. TeopeMa o TpEX
NEPHEHIUKYISApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yroJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CHHYCOB JJIsl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHukoB, pa3BEpTka MHOrorpanHuka. Ilpmsma: N-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTOJIbHBIM NapajuIeienunel u ero ceorictea. Kparuaimue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yroapHas nupamua, IpaBuiIbHAsA U yCEUEHHAS
nupamunbl. CBolictBa pébep U OOKOBBIX TIpaHEeW MpaBWIbHOW MNUPAMUIBIL.
[IpaBunbHBIE MHOTOTPAaHHUKM: MpaBWJIbHAs IMpPHU3MAa M IpPaBWIbHAsA NUPaMHUJA,



MpaBUJIbHAs TPEYTOJIbHASI IUPaMUIa U IPaBUIbHBINA TeTpasap, KyO. [IpeacraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMOU MPHU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomans
OOKOBOM IMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMUJbI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPUM  NPABUIBHBIX
MHOTOTrpaHHUKOB. CHMMETpUss B NPAaBUIBHOM MHOIOTPAHHHMKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUIBHBIX IIPU3M, CUMMETPHUSA IPaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpA Ha YHCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOpa. CBA3b MEXAYy KOOpAMHATaMH BEKTOpa M
KOOpJMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEACHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: UHIMHAPUYIECKAs IMOBEPXHOCTh, KOHHWYECKAash IMOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, O0Opasyroniue moBepxHOCTeH. Tema BpalieHus:
IWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacronoxkeHue cepsol
U TUTOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300pakeHue Teyn BpamieHUs Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIGHOTO Mapaiiesienuneaa 1 cieactsuss u3 He€. OO0bEM mpsMor u
HAKJIOHHOUM TPHU3MBI, IIWIMHIPA, MAPAMUIbI U KoHyca. O0BEM Iapa W MapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [Ipu3ma, BrmcaHHas B
WIMHIpP, OINWCaHHAs OKoJo IuMHApa. llepecedueHne cdepbl w mmapa c
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaleHUS.

[Tnomank MOBEPXHOCTH IWIMHAPA, KOHYCA, IJIOMAAb chephl U €€ yacTeu.
[TogoOue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAEH MOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeobOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IIHHAPA
(mapayiyieIbHO M MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (mapasuiesibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BekTopsl B npocTpancTse. Onepaiiuu Hajl BeKTopaMu. BekTopHoe yMHOXKEHHE
BeKTOpoB. CBoiicTBa BEKTOPHOTO YMHOXkeHHs. IIpsMoyronbHas cucrema
KoopauHAT B mpocTtpaHcTtBe. Koopaunatsl BekTopa. PasznoxeHue BekTopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METO/] IPU PEIICHUH T€OMETPHUECKHUX 3a/1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BKeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapaUIeNIbHBIA IEepPEeHOC,
[IEHTpajbHasl CUMMETpPHS, 3€pKajlbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IHINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYD
IrpaXJIaHCKOTO  oOmiecTBa  (BBIOOPHI,  OMPOCBI W JPYyroe), yMeHHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKOe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUUCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Haponaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIAECHHUS, CBA3aHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHU HAYKU U IESITENbHOCTBIO YUEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTONYUBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs SCTETUKY MATEeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIeHNUH, BOCIPUUMUYHUBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3INYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpMHPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHYeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOro M 6€30MacHOro 00pasa )KH3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHasi GpU3HUecKasi aKTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIOPTUBHO-03JOPOBUTEIIBLHOMN €S TEILHOCTHIO;

6) TpyaoBoe BocniuTaHHe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymelr mnpodeccnrn W pPeaTn30BBIBAaTh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HATPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:



c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOW  KyJIbTYpbl, TIOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBLHOM
Cpelibl, OCO3HaHHUE III00AIBHOIO XapakTepa SKOJIOTHYECKUX MPOo0IeM, OpUeHTalUs
Ha TMPUMEHEHHE MATEMAaTHUYECKUX 3HAHUM IS pelieHusl 3agady B 00JacTu
OKpY)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEICTBUM ISl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMaHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOU NESITEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS IIUBWIN3AIIUU, OBIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYypOH KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEIbHOCTh HHINBUIYAIBHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JiornyecKkue NecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUIEHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJIeIeHNs] TIOHATUM, YCTaHABIUBATh CYIECTBEHHBIN NMPU3HAK KiaccU(UKAIUH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

BOCIpUHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIONEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUI, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOSITEIILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS M BHIBOIHI;

BbIOMpaTh cmocob pemieHns Yy4eOHOW 3amaun  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELIEHUS, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiCTBUSA:

UCIIOJIb30BaTh BONPOCHI KAaK HCCIENOBATEIILCKUM HHCTPYMEHT IIO3HAHMS,
dbopmynupoBaTh  BOMPOCH,,  (UKCUpYIOUIME  MPOTUBOpEYHe,  MOpodiemy,
YCTaHaBIIMBaTh HMCKOMOE W JaHHOE, (OpMUPOBATh TUIIOTE3Y, apryMEHTUPOBATh
CBOIO NTO3MIIMIO, MHEHUE;



MPOBOJIUTH CAMOCTOSITENILHO CILUITAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHYecKOro oObEeKTa, SIBJIEHUs, IpoLecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEKy 00BhEKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKe BbIJBUraTh
MIPEOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH J€(UIUTHI MHOOPMALIUM, TAHHBIX, HECOOXOJMMBIX JJIsi OTBETA Ha
BOIIPOC U JIJIsl pEIIeHUs 3a]a4H;

BBIOMpPATh MH(OPMAIIMIO U3 UCTOUYHUKOB PA3JIMUHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATH3UPOBATh U MHTEPIPETUPOBATH UH(DOPMALINIO PA3TUIHBIX BUOB U (hOpM
peICTaBICHUS;

CTPYKTYypUpOBaTh WH(OpPMAIIMIO, MPEJACTABIATh €€ B pa3Iu4HBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUIECKH;

OIICHUBATH HaJEKHOCTh uHbOpMaIIH 1o CaMOCTOSATENILHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menune:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
IeIIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOKO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TIO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXKJICHHs 3aJlaBaTh BOMIPOCHI IO CYIIECTBY OOCYKITaeMOW TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICIICHHBIE Ha ITOMCK
pEIIEeHMs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajaora, oOHapy)KHBATh Pa3IMYMEe W CXOJCTBO IO3UIIMN, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/laud, SKCIEPUMEHTA, UCCICIOBAHUSA,
MPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PeryJsiTUBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Camoopranusanus:

COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1aud, BEIOUPAaTh CIOCOO PEIIeHus ¢
y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C yU€TOM HOBOW UH(POpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:



BJaJ€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  pEeQEKCMH Kak  OCO3HaHUs
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOLECCOB, UX PE3yJIbTAaTOB, BIAJCThH
cnocobaMu CaMONPOBEPKU, CAMOKOHTPOJISI Ipolecca M pe3ysibTaTa pPElIeHUs
MaTeMaTHYECKOM 3aa4u;

OpeaBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH 33724,
BHOCHTH KOPPEKTUBHI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalICHHBIX ONINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIGHWBATh COOTBETCTBHUE PE3yNbTATa LEIH U YCIOBHIM, OOBSICHITH IPUINHBI
TOCTH)KCHUS WU HEAOCTH)KCHHUS PE3yNbTAaTOB JACSITCIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€AATEIbHOCTD:

NOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaTbHOM
paboThl TpW pemieHHH YYeOHBIX 3ajJady, MNPUHUMATh IeJIb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPaOOThI, pachpenemsiTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHWsI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B I'PYMIOBBIX (GopMax paboTsl (00CYyXJeHHs, 0OMEH MHEHU,
«MO3TOBBIE MITYPMBI» M UHBIC), BHITIOIHATH CBOIO 9acTh Pa0OTHI M KOOPAMHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU WIEHAMHU KOMAaH]Ibl, OLIECHUBATh KA4€CTBO CBOETO BKJIa/ia
B OoOmuMi MPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMMO/JICHCTBHSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 10 kinacca oOyJaromuiicst HAy9UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMHU TOHSTHUSIMU CTEPEOMETPUU TIPH
pEIIeHUH 33724 U MTPOBEICHUH MAaTEMATUYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH MU CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSAMH, CBS3aHHBIMH C yIJIaMd B
NPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUTOCKOCTEIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUIBl MHOTOIPAHHHUKOB (TpHU3Ma,
MUpaMUIa, PSMOYTOJIBHBIN Tapalijiesienunes, Ky0);

e KiIaccu(pUIMpPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAaHUSA  JIS
KJIaccu(uKaiuu;

e CBOOOJIHO ONEPUPOBATH TOHATHSIMH, CBS3aHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;



BBITIOJIHATH napajuienbHoe, LEHTPAJIbHOE U OpPTOTrOHAIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHATH H300pakeHus puryp Ha
IJI0CKOCTH;

CTPOUTH CE€YEHHUS] MHOTOIPAHHHUKOB PA3TUYHBIMU METOAAMH, BBINOJIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAJMA  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
nupamMu/ia), TEOMETPUUECKUX TeJl ¢ MPUMEHEHUEM (pOpMYT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP,
0Cb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUHU (PUTYPBI;
CBOOOJTHO OINEpPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHSIT JE€HCTBUS HaJl BEKTOPAMU,

pemarh 3ajJayd Ha J0Ka3aTeIbCTBO MATeMAaTHUYECKUX OTHOUICHUN W
HAXO0XJICHHE TEOMETPUUYECKUX BEJTUUYHNH, TPUMEHSISI U3BECTHBIE METO/IbI PU
pEIICHNH MaTEeMaTHYEeCKUX 3aJad TOBBIIIEHHOTO M BBICOKOI'O YPOBHS
CJIOHOCTH;

OPUMEHSTh MPOCTEHIINE MPOTrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-
KOMMYHHMKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, NPEOOPA3OBBIBATH W HHTEPIPETUPOBATH HMHPOPMAIIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpPEICTABICHHYIO Ha
YepTekax U pUCyHKax;

OPUMEHATh T[IOJyYECHHBbIE 3HAHUS HA IMpPaKTUKE: CpaBHHUBaTh U
aHAJM3HPOBATh PEAIbHBIE CUTyallud, MPUMEHSITh W3yUYECHHBIE MOHITUS B
nmpolecce TMOMCKa  PEIIeHHs MaTeMaTH4eCKH  COpMYITUPOBAHHOU
npo0JIeMbl, MOJEIUPOBATh pEalbHBbIE CUTYallMM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BaTh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHHEM TI'€OMETPUUECKUX
MOHITHA W TEOpeM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh TIPEACTABICHUS OO0 OCHOBHBIX AdTalax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOU 4acTH (yHIAMEHTA Pa3BUTHUS TEXHOIOTHH.

K xonmy 11 kiacca o0yJaronuiics HayquTCs:

CBOOOJTHO OTEPUPOBATH MOHSATUSMHU, CBS3aHHBIMH C I[WUIMHJIPUYIECCKOM,
KOHMYECKOM W ChEepUUYeCKOd IOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOJIYYEHUS;

ONEPUPOBATH MOHATUSMHU, CBSI3AHHBIMU C TE€JIAMH BPAILCHUS: [IWIMHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrio3HaBaTh Tejda BpalleHus (LMHWIMHAP, KOHYC, cdepa M MIap) U
OOBSICHSITH CIIOCOOBI MOTYUYEHHUS TEJ BpallleHUs;

KJIacCU(ULIMPOBATH B3AUMHOE PACOJIOKEHHE Chephl U TIOCKOCTH;



BBIYHCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHMKOB M T BpallCHUS,
00BEMBI U TUIONIAJU TMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpallleHUS,
FEOMETPUUECKUX TN C MPUMEHEHUEM (HOpMYIT;

CBOOOJIHO OIEpUPOBATH MOHSTUSMU, CBS3AHHBIMU C KOMOWHALUSIMU TN
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
OMHMCaHHBIN 0KOJI0 cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXKIY IUIOMIAAsIMHU TOBEPXHOCTEN U 00BEMaMuU
ITOJTOOHBIX TEI;

u3o0paxaTh wu3y4daeMble (UTYpHI, BBIMOJHATH (BBIHOCHBIE) TUIOCKHE
YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYDP: BUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

U3BJICKATh, HWHTEPIPETUPOBATH M TMPeoOpa3oBBIBATH HHGOPMAIIUIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, NpencTaBICHHYIO Ha
yepTekax U pucyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
penaTh reOMETPUUYECKHUE 3a/1a4U Ha BBIYMCIICHHUE YTIIOB MEXIY MPSIMBIMU U
IJIOCKOCTSIMU, BBIUUCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPY PELIEHUH;
CBOOOJTHO ONEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMU C JIBIDKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBMXKEHUM;

BBITIONHATh M300paKCHHs] MHOTOTPAHHUKOB M TEJN BpAIEHUS TpU
MApAUICIBHOM  TEPEHOCE, LEHTPAIbHOW CHMMETPUH, 3€PKATBHOU
CUMMETPHH, TPU IIOBOPOTE BOKPYT MPSIMOM, IpeoOpa3oBaHus MOI00MS;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJI BPALECHUSA: CEYEHUS LUIUHIpPA
(mapanienbHO Y NEPHEHAUKYISIPHO OCH), CEYEHUsI KOHYyca (MapasuielibHbIe
OCHOBAHUIO U TIPOXOJSIIINE YEPE3 BEPUINHY), CEUCHUS 1Iapa;
UCIIOJIb30BaTh METOJIbl TOCTPOEHUS CEUYEHHI: METOJl CJIEAO0B, METOJ
BHYTPEHHEr0 NPOEKTUPOBAHUSA, METO/]I IEPEHOCA CEKYILIEH IIOCKOCTH;
JIOKa3bIBaTh TE€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TE€OMETpUYEeCKrue (PaKThl I PEIICHUS CTEPEOMETPUUECKHUX
3a/a4, MPEANOJIarallinX HECKOJbKO IIArOB PEIICHHS, €CIH YCIOBHS
IPUMEHCHHMS 3aJIaHbl B SBHOM M HESIBHOU G opme;

pemaTh 3ajJadd Ha JI0Ka3aTeJbCTBO MAaTEMaTHUYECKUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUUYECKUX BEIUYHH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;



MIPUMEHSTH IMOTyYEHHBIC 3HAHUS Ha TPAKTUKE: CPABHUBATH, aHATTM3UPOBATH
U OIICHWBATh pEATbHBIC CHUTYyallMH, MPUMCHATh H3yYEHHBIC TIOHSATHSI,
TEOpEMBI, CBOWCTBA B TIPOIlECCE TOWCKA PEIICHUS MaTeMaTUYeCKU
chopMylIUpOBaHHOW MPOOJIEMBI, MOJEIUPOBATH pEajbHbIE CUTYyallMu Ha
SI3BIKE TEOMETPHUH, UCCIEAOBATh TOCTPOSCHHBIC MOJICITH C MCIIOJIb30BaHUEM
TCOMETPUYCCKUX TIOHATHH W TEOopeM, ammapara ajreOpbl, pelarhb
NPAKTHYCCKUE 3aJadyM, CBS3aHHBIC C HAXOXKICHUEM TE€OMETPHUCCKHUX
BEJIMYWH;

UMETh TIPEJICTABICHUS OO0 OCHOBHBIX JTalax Pa3BUTHS T'COMETPUU Kak

COCTaBHOM YacTu (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHIA.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoJsm4yecTBo 4yacos DJIEKTPOHHbIE
HauMeHnoBanue
Ne KonTpoJn- (uudposbie)
pa3aeiioB U TeM IIpakTHyec-
n/n Bcero | Hble oOpa3oBarTeJibHbIE
MPOrpamMmmbl KHe padoThl
padoThbI pecypcel
BBenenue B )
1 23 1 https://ege.sdamgia.ru/
CTEPEOMETPHIO
BsauMmHoe https://www.yaklass.r
aCIIOJIOJKEHUE
2 P 6 1 u
MPSIMBIX B
MPOCTPAHCTBE
[TapamiensHOCTb https://www.yaklass.r
MIPSIMBIX U
3 P 5 8 u
IUIOCKOCTEH B
MIPOCTPAHCTBE
[eprieHAUKYIAPHOCTD https://www.yaklass.r
MPSIMBIX U
4 P ) 25 u
IUIOCKOCTEH B
MPOCTPAHCTBE
https://www.yaklass.r
5 VYTiIBl ¥ paccTosHUA 16 1 ps:// Y
u
6 MHororpaHHuKH 7 1 https://ege.sdamgia.ru/
7 Bektops B 12 https://www.yaklass.r
MPOCTPAHCTBE u
IToBTOpEHMUE,
8 p 5 2 https://ege.sdamgia.ru/
000011IeHNE U
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cHUCTeMaTH3alUs
3HAHUU
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME
11 KUJIACC
N HaumenoBanu | KosmuecTrBo yacos DJIeKTPOHHBbIE
; € pa3esioB U IlpakTuyec | (uudposkIe)
n/ Becer | KoHTpoJbLHBI
TeM -KHe o0pa3oBaTejibHbIE
n 0 e padoThl
NMPOrpaMmblI padoTsl pecypchl
Ananmutrdeckas 15 1 https://ege.sdamgia.ru
reoMeTpust /
[ToBTOpEHME, https://ege.sdamgia.ru
000011IeHIE 1 15 1 /
cUCTEeMaTH3aIu
sl SHAHUHM
O0BéM 17 1 https://ege.sdamgia.ru
MHOTOTPaHHHKA /
https: .sd ia.
Tena Bpamenus 24 1 / ps://ege.sdameia.ru
IInomanu https://ege.sdamgia.ru
HOBEPXHOCTH M /
R 9 1
00BEMBI
KPYTJIBIX TEJ
I e— 5 1 ?ttps://ege.sdamgia.ru
[ToBTOpEHME, https://ege.sdamgia.ru
000
00001IeHHE 1 17 5 /
CcHUCTeMaTH3alln
sl 3HAaHUHN
OBIIEE
KOJIMYECTBO
102 8 0
YACOB I10
[TPOIT'PAMME
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