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COILEPKXAHUE OBYUYEHUASA
10 KJTACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE IOHATHUSA cTepeoMeTpur. Touka, IpsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATUYECKOM IMOCTPOEHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU
U CIEICTBHS U3 HUX.

B3anmHOEe pacronokeHwe ImpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napaJjIeNbHbIE M CKPEIMBAIOIIMeECs NpsMbIe. [[pU3HaKU CKpENIMBAIOIINXCS MPSMBIX.
[TapayienbHOCTh NPAMBIX M INIOCKOCTEN B IIPOCTPAHCTBE: NapaJUICIbHBIEC NPSMBIE B
IIPOCTPAHCTBE, MAPAIENBHOCTD TPEX MPSAMBIX, TAPAJUIEIIBHOCTD IPSAMOM U IIIOCKOCTH.
[TapannensHoe W IEHTpalIbHOE MPOEKTUPOBaHUE, M300paxeHne Guryp. OcHOBHBIC
CBOMCTBa TNapajlieIbHOTO MpoeKkTupoBaHus. M3o00paxeHue ¢uryp B mapamuiebHOU
IIPOCKUMH. YTIBl C COHAIPABICHHBIMU CTOPOHAMH, YIOJ MEXAY MPSIMBIMU B
npocTtpancTBe. IlapamuielbHOCTh IIIOCKOCTEN: MapalIe/IbHbIE TUIOCKOCTH, CBOMCTBA
napajuieIbHbIX III0cKocTel. [Tpocreliime npocTpaHCTBEHHbIE (PUTYPBI HA IIIIOCKOCTH:
TETpa’ap, MAPAJUIETETTUIIE], TIOCTPOCHUE CEUCHUM.

IleprieHIUKYJISAPHOCTh NPSIMOM M IUIOCKOCTH: IEPIEHIUKYJISIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIE ITapajuICIIbHbIE U NEPIICHAUKYIISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHAMKYJIAPHOCTU IPSIMOM U IJIOCKOCTH, TEOPEMA O MPSIMOM IEPIICHAUKYIISIPHON
IIIOCKOCTA. OpPTOroOHANBHOE MPOEKTHPOBAHUE. [leprneHAuMKynsIp W HAKIOHHBIE:
PacCTOSIHHUE OT TOYKH 10 INTIOCKOCTH, PACCTOSIHUE OT IPSIMOM J10 INIOCKOCTH, MTPOEKIIMS
Gurypsl  Ha  MIOCKOCTb.  llepmeHauKyNIsIpHOCTh  IJIOCKOCTEH:  MpHU3HAK
NEPIEHAMKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NeprneHIuKyIsapax.

VYTIIbl B IPOCTPAHCTBE: YTOJ MEXKAY MPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN yroJ,
JIMHEWHBIA YTOJI IBYTPAHHOIO yria. TpéXrpaHHbI U MHOTOIpaHHbIe yribl. CBOKWCTBA
IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOWCTBA IUIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yrua. TeopeMbl KOCUHYCOB U CUHYCOB JUI TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOTOTpaHHMKa. lIpu3ma: nN-yroapHas
MpU3Ma, MpsiMasi U HAKJIOHHAs MPU3MbI, OOKOBAsl U IMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapamienenunen, npsAMOYrOJAbHBIA NapaJUIEIEUIE] U €ro cBorMcTBa. Kparuaimue
MyTH Ha TMOBEPXHOCTHM MHOTrorpaHHuka. Teopema Oiinepa. IIpocTpancTBeHHas
teopema [ludaropa. [lupamuaa: n-yronpHas nupamuaa, MpaBWIbHasg U yCEUEHHas
nupamuabl. CBoiictBa péGep u OOKOBBIX TpaHEl NPaBWIBHOW MHUPaAMUJIBL.
[IpaBuibHBIE MHOTOIDAHHUKH: MpPAaBWIbHAA IMpU3Ma W NpaBUJIbHAs NHPAMHUIA,
IpaBUJIbHAS TPEYTOJIbHAS MUPAMUJIA U TPABIIbHBIN TeTpasp, Kyo. [IpencraBnenue o
IIPAaBWJIBHBIX MHOI'OTPAHHMUKAX: OKTA3IP, NJOAEKAdAP U UKOCAIP.



Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEdpa, AuaroHanu, yrisl. [Inomanp
OOKOBOIl TMOBEPXHOCTH U TMOJHOW TMOBEPXHOCTH MPSMOM MPHU3MBI, IUIOIIATb
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MPSAMOU mpu3Msbl. [1nomans 60KOBOM
NOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOM MNHpaMHUAbI, TEOpEMa O IUIOMIAAH
YCEYEHHOU MUPAMHUIBI.

CummeTpuss B TIPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPHHM  IPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHUsT B MPaBUJIBHOM MHOTIOIPAHHHUKE: CHMMETpUS
napajuielieuneaa, CHUMMETPUS NPaBUJIbHBIX IPU3M, CUMMETpPHUS MPABHIBHOU
APaMU/IBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJINHA HEHYJIEBOTO BEKTOPA,
BEKTOpPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W NPOTHUBOINOJIOXHO HAIMPABICHHBIC
BEKTOpbI. PaBEHCTBO BEKTOpPOB. JIE€MCTBHSI C BEKTOpPaMH: CIOKEHHE W BBIYUTAHHE
BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha uucio. CBOMCTBa
CIOXKEHUsI BEKTOpoB. (CBOWCTBAa YMHOXEHHS BEKTOpa Ha uucio. IloHsTue
KOMIUTAHapHble BEKTOpbl. lIpu3Hak KomIuiaHapHOCTH TpEX BEKTOPOB. I[IpaBumio
napaienenunena. Teopema o pasiloKeHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BeKTOpaM. lIpsiMoyronpHass cucrteMa KOOpAMHAT B npocTpaHcTBe. KoopauHaTsl
BeKTOpa. CBsI3b MEXAY KOOPAUHATAMH BEKTOPA U KOOPAUMHATAMHU TOYEK. Y TOJI MEXKIY
BeKkTOpamu. CKaJsIpHOE IPOU3BEIECHUE BEKTOPOB.

11 KUIACC

Tesa Bpamenus

[lonsTrsi: OUIMHAPUYECKAss TOBEPXHOCTh, KOHWYECKas IOBEPXHOCTH,
cepuueckas MOBEpXHOCTh, 00pasyrolue noBepxHocte. Tena BpaleHus: UIHHAID,
KOHYC, YCEUY€HHbIM KOHYC, c(epa, map. BsaummHoe pacnosoxxeHue cdepbl u
IUIOCKOCTH, KacaTeJbHasl IUIOCKOCTh K cdepe. M3o00paxkeHue Ten BpalleHHUs Ha
mockoctu. Pa3éprka nunuuapa u konyca. Cummerpus cepsl U mapa.

O0beéM. OcHoBHbIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Napajuiesenuneia u caeacTsus u3 He€. O0bEM MpsMOii U HAKIIOHHON
OPU3MBL, WIMHAPA, TUPaMUIbl U KOHyca. OOBEM I11apa v apoOBOTr0 CETMEHTA.

KoMOuHanmu Ttenm BpalleHHWs W MHOTOTpaHHWUKOB. [Ipu3ma, BhucaHHas B
LUUJIUHAP, ONMCaHHasd oKoJio nuinuHapa. [lepeceuenue cdepsl U mapa ¢ mIOCKOCTHIO.
Kacanue mapa u cdepsl mnockocTrio. [loHsTHE MHOTOIpaHHHUKA, OMTUCAHHOI'O OKOJIO
cdepsbl, cepbl, BIUCAHHOW B MHOTOI'PAaHHUK WJIM TEJIO BpalllEHUS.

[Inomans MOBEPXHOCTH LWIMHApA, KOHYyca, IUIOMIaNb cdepbl U €€ yacTeil.
ITonobue B mpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIANCH TOBEPXHOCTEH
nonooHeix ¢uryp. IlpeoOpa3zoBanue mnomoOusa, romorerus. Pemienue 3amau Ha
IJIOCKOCTH C HUCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.



[TocTpoeHue ceueHuii MHOTOIPAHHUKOB M TEJI BpAILEHUS: CEYEHUS LWJIMHAPA
(mapauienbHO U IEPHEHAUKYIISIPHO OCH ), CEYEHUS KOHYca (TapasuielibHble OCHOBAHUIO
U POXOSIINE Yepe3 BEPUINHY ), CEUCHUS 11apa, METO/IbI TOCTPOEHUSI CEUCHUI: METOT
CJIEA0B, METOJI BHYTPEHHETO MTPOEKTUPOBAHUS, METO/ IIEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B mpoctpancTtBe. Onepanuu HajJ BeKTopaMu. BeKTopHOE yMHOXKEHUE
BEKTOPOB. CBOMCTBA BEKTOPHOIO yMHOkeHUS. [IpsMoyroyibHasi cucTeMa KOOpAUHAT B
npoctpancTBe. Koopaunatel BekTopa. PasznokeHue BekTopa 1o 0asucy.
KoopanHnaTHO-BEKTOPHBINM METO/I IIPU PELIEHUN FEOMETPUUECKHX 3a4ad.

/IBMKeHUs1 B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OToOpakeHus. J[BMKEHUS W PaBEHCTBO (Quryp.
O6mue cBoiicTBa JBWKEHUN. Buasl JIBIWKEHWH: MapaUleIbHBIA  TEpPEHOC,
LHEHTpaJbHas CHUMMETPHUS, 3€pKAJbHasi CUMMETpHUs, ITOBOPOT BOKPYT MPSIMO.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Diinepa.

IJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJTYBJEHHBIA YPOBEHB) HA YPOBHE CPEJTHEI'O
OBILIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMKU OOYyYalolIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, MPEICTABICHUE O MATEMAaTUYECKUX
OCHOBaxX  (YHKIIMOHUPOBAHMSI  PA3TUYHBIX  CTPYKTYp, SBJICHHHA, TIPOLETYP
IPaKIaHCKOTO 0011ecTBa (BRIOOPHI, OMIPOCHI M IPYTO€), YMEHHE B3aUMOICHCTBOBATS C
COIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUMCKON TPAKIAHCKONW HIACHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY W HACTOSIIEMY POCCUKWCKOW MATEMAaTUKH, LIEHHOCTHOE OTHOLICHHE K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB M POCCUMCKOM MATEMaTUUYECKOMW IIKOJIBI,
WCTIOJB30BAaHUE JTUX JIOCTWXKEHMM B JIPYTMX HayKaxX, TEXHOJIOTUAX, cdepax
SKOHOMMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHWE IyXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoja, chOpMHPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEIAECHHUS, CBSI3aHHOIO C NPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU M JIESITEIbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOIO OYyIIEero;

4) 3cTeTH4ecKoe BOCIMTAHME:



ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIHOYAas JCTETUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUA, PACCYKICHUN, BOCIPUIMYHUBOCTh K
MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocMTAHME:

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHATH MaTeMAaTUYECKUE 3HAHUSI B MHTEpecax
3I0pOBOr0 M Oe30macHoro obpasza >KU3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0pOBBIO (3I0pOBOE MHTAHHE, COAJAHCUPOBAHHBIA PEXUM 3aHATUH W OTAbIXA,
peryiasipHas (Qusuyeckas akTUBHOCTbH), (DU3UUYECKOE COBEPILICHCTBOBAHHE IIPU
3aHATHUSAX CIIOPTUBHO-030POBUTEIBHON JAEATEIHHOCTDIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTH K TPYZy, OCO3HAHUE LIEHHOCTH TPYIOIO0HS, UHTEPEC K PA3TUUHBIM
chepam mnpodeccuOHATbHOM JEesSTEIBbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €€
NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuied mpodeccun u
pean30BbIBaTh COOCTBEHHBIE >KM3HEHHbBIC IJIaHbl, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTUYECKOMY O00pa30BaHUIO U CaMOOOPA30BAaHUIO HA MPOTSKEHUU BCEH JKU3HM,
TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PELIEHUU MPAKTUYECKUX 3a/1a4 MaTEMaTHUYECKOM
HaIIPaBJICHHOCTHY,;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c()OPMHUPOBAHHOCTh  JKOJOTUYECKOW  KYJIbTYpbl, [OHUMAaHHUE  BIUSHUA
COLIMAJIBHO-PKOHOMHYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COIMAIbHOU
Cpelibl, OCO3HAHHE II100aNIBHOTO XapakTepa 3K0JIOrMYEeCKUX Mpo0eM, OpUeHTalus Ha
NPUMEHEHUE MAaTeMaTHUYEeCKUX 3HAHUM JUIsl pEIICHHs 3a/1a4 B 00JIaCTH OKpY>KaloIIen
cpendbl, IUIAHUPOBAHHME TOCTYNKOB W OLEHKA HMX BO3MOXHBIX IOCIEACTBHI IJIs
OKpYXarouen Cpepl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTHUKH, TOHUMAaHUE MAaTeMaTHUYECKON
HayKu Kak cepbl YeIOBEUECKOU NIEATeTLHOCTH, ITAOB €€ Pa3BUTHUSI U 3HAYHMMOCTU
IUISL pa3BUTHs LMBWIM3AIMHU, OBJAJCHHE S3bIKOM MATEMAaTUKH W MaTeMaTH4eCKOU
KyJbTYpO#l KaK CpeJICTBOM MMO3HAHMSI MUPA, TOTOBHOCTh OCYILIECTBIIATH MPOEKTHYIO U
UCCIIE0BATENbCKYIO AEATEIbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE JeiicCTBUSA
ba3oBpble Jiornueckue aeiicTBUA:
BBISBISATH M XAPAKTEPU30BaTh CYUIECTBEHHBIC MNPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, MOHSATUH, OTHOIICHUI MEXIy TOHITUSIMH, (POPMYJIMPOBATH OTPEICTICHUS



MOHSITUH, YCTAaHABIMBAThH CYIIECTBEHHBIA MPU3HAK KJIacCU(PUKAIINKA, OCHOBAHUS IS
00001IEeHNS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, bopMyIMpoBaThH U npeoOpa3oBbIBAThH CYKJICHUSL:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS B
dakTax, DAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX, MpeIyiaraTh KPUTCPUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

JenaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIOUECHHUH, YMO3aKIIFOUEHUH IO aHAJIOTUH;

IIPOBOJIUTH CAaMOCTOSITENIBHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(IpsiMble M OT MPOTUBHOI0), BBHICTPAUBATh APTYMEHTAIINIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIbI;

BBIOMpATH CLIOCO0 perieHus yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
penieHus1, BRIOMpaTh Hanbosiee MoX0 NN C YYETOM CaMOCTOSITEIbHO BBIJCIICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

UCIIOJb30BaTh BONPOCHl KaK HMCCIEAOBATEIbCKUNA HWHCTPYMEHT I[IO3HAHUS,
dbopMyIHpOBaTh BOMPOCHI, PUKCUPYIOIIKNE TPOTUBOPEUHE, TPOOIEMY, YCTaHABINBATh
HMCKOMOE M JaHHOe, (OPMHPOBATH THIOTE3Yy, ApTyMEHTHUPOBATH CBOK MO3UIIHIO,
MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENBHO CINIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIETOBAHKE 110
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOoro OOBEKTa, SBJICHMS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEeXTy 00bEKTaMHU, SIBJICHUSMH, IIPOIECCAMU;

CaMOCTOSITENIbHO (OpMyHpoBaTh OOOOIIEHHS U BBIBOJABI IO pe3yJibTaTaM
MIPOBEAEHHOIO HAOIIOEHUS, UCCIIEI0BAaHNUs, OLIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pPe3yJbTaTOB, BBIBOJIOB M OO0OIICHUH;

POTHO3UPOBATh BO3MOYKHOE pa3BUTHE IMpolEcca, a TakKkKe BbIABUTATh
PEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH  IePUIIMTHI UH(POpPMAIMU, JaHHBIX, HEOOXOAMMBIX JIsI OTBETa Ha
BOIIPOC U JIJIs1 PEUICHUS 33]1a4H;

BBIOMpATh WH(OPMAIUIO U3 HMCTOYHHKOB PA3JIMYHBIX THUIOB, aHAIM3UPOBATH,
CHUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH MH(POPMALINIO PA3IMYHBIX BUAOB U (PopMm
Ipe/ICTaBIICHNUS,

CTPYKTYypHUpOBaTh HWH(OpMaIMIO, TPEACTaBIATh €€ B pa3IMYHbIX (opMmax,
WJUTIOCTPUPOBATH TpapuuecK;

OIICHUBATH HAAEKHOCTH MH(MOPMAITIH 10 CAMOCTOATEIEHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.



KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS

Oo0wmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATh CYKIEHHUS B COOTBETCTBUU C YCIOBHUSIMHU U
LEJISIMUA OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
ITACbMEHHBIX TEKCTaX, JaBaTh ITOSICHEHUS 110 X0y PELICHUS 3a/1a4l, KOMMEHTUPOBATh
IIOJIyYEHHBIA PE3yJIbTaT;

B XoJle¢ OOCYXJEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
npo0JIeMbl, perraeMoi 3a/1aui, BbICKa3bIBaTh UAEH, HALIEJICHHBIC HA MIOUCK PEIICHMUS,
CONOCTAaBIIATh CBOM CYXACHUSA C CYXKICHHAMM JPYTUX YYAaCTHHUKOB JHAJIOTA,
OoOHapyXUBaTh Pa3IMYUE U CXOJICTBO MO3UIIHIL, B KOPPEKTHOH (hopme popMyTUpOBaThH
pa3HOIIacHsl, CBOM BO3PAXKEHNUS;

IPENCTABIATh PE3YNbTATHl PEIICHUs 3aJadyM, SKCIIEPUMEHTAa, HMCCIIECIOBAaHUSA,
IPOEKTa, CAMOCTOSITENIbHO BBIOMpPaTh (OpPMAT BBICTYIUIEHMSI € Y4€TOM 3ajad
IPE3EHTALNN U 0COOEHHOCTEN ayTUTOPUH.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJISITh IUIAH, aJITOPUTM PEIICHHS 3aJayM, BIOMpATh CIOCOO penieHus ¢
Y4ETOM HMMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUMN ¢ yUETOM HOBOU UH(POPMAIIUH.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBII HHTEJJIEKT:

BJIAJICTh HaBBIKAMU TMO3HABATEIHLHON pedeKcHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA W MBICIUTEIbHBIX IPOILIECCOB, HX pE3YyJbTaTOB, BIAAETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCa U Pe3yJIbTaTa PEUICHUs] MaTeMaTHYeCKOn
3a/lauu;

OpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPHU PELICHUM 33]a4H,
BHOCUTH KOPPEKTUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX,
HaJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yjbTaTa IEJIU U YCIOBUAM, OOBSCHITh MPUUUHBI
JOCTKEHUSI WIIM HEJOCTIKEHUsI Pe3yJbTaTOB JESATEIHbHOCTH, HAXOJIUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1€ATEILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIUBUAYaJbHOU
paboThI NP pEIeHUH y4eOHbIX 3a]a4, IPUHUMATh LEeJIb COBMECTHOM JIESITEIbHOCTH,
MJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pabOThI, pacmpeneisiTb BHIBI padoT,
JIOTOBApPUBATHCA, OOCYXJaTh MPOIIECC M PE3yNbTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OcyxkaeHus, OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U UHBIE), BBITIOJHATH CBOIO YacTh PaOOThI M KOOPAUHUPOBATH



CBOU JIEUCTBUSA C APYTMMH YJICHAMH KOMAaH/bl, OLEHUBATh KAa4YECTBO CBOETO BKJIAJA B
OOUIH MPOAYKT MO0 KPUTEPUAM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aUMO/ICHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOydaromuiics HayqIuTCs:

CBOOO/IHO OTIIEPUPOBATH OCHOBHBIMU MOHATHSIMU CTEPEOMETPUU IIPU PELLIEHUN
3a]1a4 U IPOBEICHIUN MaTeMaTHYECKIX PACCYKICHUM;

NPUMEHSATh AKCHOMBI CTEPEOMETPUH M CIEIACTBUS W3 HUX IPU PEHICHUU
reOMETPUUYECKUX 33/1a4;

KJIaCCU(PUIMPOBATh B3aUMHOE PACIOIOKEHHE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
cBOOOIHO OTIEpUPOBATH MOHITUSIMH, CBSI3aHHBIMU C YTJIaMH B IPOCTPAHCTBE:
MEXIy IPSAMBIMHU B IPOCTPAHCTBE, MEXKAY MIPSIMON U TIIOCKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU, CBI3aHHBIMH C MHOTOTpaHHUKaMU;
CBOOO/JIHO pacrno3HaBaThb OCHOBHBIE BHJBI MHOTOTPaHHHUKOB (TpHU3Ma,
nvpamuja, NpsMOyroJibHbINA Napaienaenunes, Kyo0);

KIacCUPUIIMPOBATh  MHOTOTPAaHHHWKH,  BbIOWpass  OCHOBaHUS  JUIA
KJIacCU(pUKaLUY;

CBOOOZIHO  ONEpUpOBAaTh  MOHATUSMH, CBSI3aHHBIMU C  CEUYEHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBITIOJHATH MapaJUIeNbHOE, IIEHTPAIBHOE U OPTOTOHAIBHOE MTPOSKTUPOBAHNE
(GuUryp Ha MIOCKOCTb, BBIMOJIHATh U300paKEeHHs (PUTYP HA IUIOCKOCTH;
CTPOUTh CEUYEHUS MHOTOIPAaHHUKOB pPa3iIMYHBIMM METOJaMH, BBIIOJHATD
(BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX (GUTYP: BU]T
CBEpXY, COOKY, CHU3Y;

BBIYHCTIATH TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpHU3Ma, MUPaMHIa),
TeOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmy,

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh
U TJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CUMMETPHUH (PUTYpHI;
CBOOOMHO OMEpUPOBATh TMOHSATUSMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBIMOJIHATH JEHCTBUS HaJl BEKTOpaMH;

pemath 3aJayd  Ha JOKa3aTelIbCTBO MAaTEMaTHYECKHMX OTHOLIECHUN U
HAXO0XJ/ICHUE T€OMETPUUECKUX BEJIMYUH, MPUMEHSS W3BECTHBIE METObI MPHU
pEIIeHNd MaTeMaTHYeCKUX 3aJad TIOBBIIIICHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh  MPOCTEHIINEe MPOrpaMMHBIE CpPEeICTBA U DJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEHICHUH CTEPEOMETPUUECKUX 3a/1ay;



U3BIIEKAaTh, MPEOOPa30BBIBATH W HMHTEPHPETUPOBATH HH(DOpPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (purypax, NpeACTaBICHHYIO Ha
YyepTrekax U pUCyHKaXx;

IIPUMEHSATH ITOJyYEHHBIC 3HAHUS Ha [IPAKTUKE: CPABHUBATH U AHAJIU3UPOBATH
peanbHbIE CUTyallMH, NMPUMEHATh MU3YYEHHBIE NOHATHSA B IIPOLIECCE IOMCKA
pelIeHrsT MaTeMaTU4ecku C(HOPMYIHPOBAHHON MPOOIEMbI, MOJAETUPOBATH
peanbHbIE CHUTyallUM Ha S3bIKE T€OMETPHM, HCCIEAOBATh IIOCTPOCHHBIE
MOJIEIIA C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX ITOHATUM M TEOPEM, ammapara
anreOpbl, pelarb MNPAKTUYECKUE 3a/layd, CBS3aHHBIE C HaXOXICHUEM
r€OMETPUYECKUX BEJINYHH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUHM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K xonmy 11 kiaacca oOygaromuiicss HayquTCs:

CBOOOJIHO OINEpPUPOBATh MOHATHUAMH, CBA3AHHBIMU C IWJIMHAPUYECKOM,
KOHUYECKOW H C(PEepUUYEeCKOl MOBEPXHOCTSAMHU, OOBICHATH CIIOCOOBI
MOJTyYCHUS;

ONEPUPOBATh MOHATHSIMH, CBA3AHHBIMH C TEJIAMM BPALLEHUS: LUIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh TeNa BpalleHus (MUIMHIAP, KOHYC, cdepa U 1ap) U OObSICHATD
CHOCOOBI MOTYYEHUS TEN BPAILICHHUS;

KJIacCU(UIIUPOBATH B3AUMHOE PACIONIOKEHNE CHEPHI U IMITOCKOCTH;
BBIUUCIISITH BEJMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaLlleHUs, 00BEMBI
M IUIOMIAJM  [OBEPXHOCTEH MHOTOTPAaHHMKOB M  TeJl  BpallCHHUS,
TeOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmy;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMH, CBSI3aHHBIMH C KOMOWHALIMSMHU Tel
BpallleHuss U MHOTOTPAHHHMKOB: MHOTOTPAHHUK, BIUCAaHHBIA B cdepy H
OMHCaHHBIM OKOJIO cdepbl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpaICHUS;

BBIYHCTISATH COOTHOUICHHS] MEXY IUIOIMAAIMH TMOBEPXHOCTEH M 00BEMaMu
MMOJOOHBIX TEII,

U300pakaTh U3ydaeMblie (PUTYPHI, BHIMOIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKHU
U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUCHUs TEJ BPAIICHNUS;

U3BIIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBaTh HHMOPMALUIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypaX, TPEACTaBICHHYIO Ha
YyepTexax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH ONIEPAllK Ha/l BEKTOPaMH,

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOPIAMHAT;



penaTb reOMETPUYECKUE 3aa4l HA BBIYMCIIEHUE YIJIOB MEXKIY NMPAMBIMU U
IIJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUI OT TOYKH JI0 IIJIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PELIECHUU;

CBOOOJTHO ONEPUPOBATH TMOHSTHUSMHU, CBSI3aHHBIMU C JBHXKEHHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKCHNN;

BBIIIOJIHATh ~M300paX€HUST MHOTOTPAHHUKOB W TE€JN BpAIIECHHUS [pU
MApAJUICIBHOM  TIEPEHOCE,  LUEHTPAIBHOM  CHUMMETPHUM,  3€pKaJlbHOU
CUMMETPHH, MPU MTOBOPOTE BOKPYT MPSIMOi, mpeoOpazoBanust moo0us;
CTPOUTH CEYEHUS MHOTOIPAHHUKOB M TEJI BPAIICHUS: CEUCHHS LUIMHApPA
(mapajuienbHO U MEPHEHIUKYISPHO OCH), C€YEHHUs KOHyca (MapasiesibHbIe
OCHOBAHMIO U MPOXOSAIIUE YEPE3 BEPILIUHY ), CEUEHUS 11apa;

UCIIOB30BaTh METOMBl TOCTPOCHHSI CEUEHMIl: METOJ CJENO0B, METOJ
BHYTPEHHETO MPOECKTUPOBAHUS, METO]I IEPEHOCA CEKYILEN MIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUYECKHUE YTBEPIKICHHUS,

MIPUMEHSATH F€OMETpUUECKHE (DAKTHI 1JIs1 pELIEHUS] CTEPEOMETPUUYECKHX 3aad,
MPEANOIAraloINX HECKOJBKO LIArOB PEIICHUS, €CIH YCIOBUS MPUMEHEHUs
3a/1aHbI B IBHOW U HESIBHOH (hopme;

pemiath 3aJadyd  Ha J0Ka3aTeIbCTBO MATEMATHYECKUMX OTHOUIEHUN U
HAaXO0K/JEHUE T€OMETPUUECKUX BEJIHYNH;

MPUMEHATH MPOTrPaMMHBIE CPEICTBA MU BJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay;

IPUMEHSATH MOJIyYCHHbIC 3HaHUS Ha IPAKTUKE: CPABHUBATh, AHAJIM3UPOBATH U
OLICHMBATh PEAJIbHbIE CUTYyAllUH, IPUMEHATh U3YYCHHBIC TIOHSTHS, TEOPEMBI,
CBOMCTBa B IIPOLIECCE MOUCKA PEIICHHS] MAaTEMAaTUYECKU CPOPMYITHMPOBAHHON
MpoOJeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE TI'E€OMETPHH,
UCCJIEIOBATh IIOCTPOECHHBIE MOJEIN C HUCIHOJIb30BAHUEM TI'€OMETPUUYECKUX
HNOHATUH W TEopeM, ammapaTta ajareOpbl, pelaTh NpPaKTHUECKUE 3aJadH,
CBSI3aHHBIEC C HAXOKJICHUEM F€OMETPUYECKUX BEIUYHH;

MMETh TMPEACTABICHHUS] 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM Kak
COCTaBHOM yacTu (pyHAaAMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTeibH
ble pecypchbl

Ne HaumeHoBaHue
n/ | pa3sjgesioB H TeM Becer  Koutpoabubl  IIpakTuyeckn
1| NporpaMmMbl 0 e padoThI e padoThI

1 BBenenue B 93 1 https://resh.edu.ru/
CTEPEOMETPHIO

Bzanmnoe https://resh.edu.ru/
pacIoioKeHue
MPSIMBIX B
MIPOCTPAHCTBE

[TapannenpHOCTH https://resh.edu.ru/
MPSMBIX U

IUIOCKOCTEH B
MIPOCTPAHCTBE

[IepnenukynsapHoc https://resh.edu.ru/
Th TPSMBIX U
P 25

IJIOCKOCTEN B
MPOCTPAHCTBE

5) VYribl U paccTosTHUS 16 1 hitps://resh.edu.ru/

6 MHOrorpaHHuKH 7 1 https://resh.edu.ru/

Bekrtopsl B 12 https://resh.edu.ru/
MPOCTPAHCTBE

[ToBTOpEHME, https://resh.edu.ru/
00001IeHNE 1

CHCTEMAaTH3alHs

3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 102 6 0
I[TPOTPAMME




11 KIIACC

I[TPOTPAMME

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3esioB U TeEM Kourpoabsnbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
nporpamMmabl padoThI padoThI
pecypcbl
1 ABanuTnueckas 15 1 https://resh.edu.ru/
reoMeTpus
IToBTOpEHME, https://resh.edu.ru/
000
5 o0o01menne u 15 1
CUCTEMAaTHU3aIHs
3HAHUU
3 O0BéM 17 1 https://resh.edu.ru/
MHOTOI'PaHHHUKA
4 Tena Bpaienus 24 1 https://resh.edu.ru/
ITnomamu https://resh.edu.ru/
5 HOB?pXHOCTI/I Hu 9 1
00BEMBI
KPYTJIbIX TEJ
6 JTBroKeHHs 5 1 https://resh.edu.ru/
[ToBTOpEHHE, https://resh.edu.ru/
000
7 o0o01IeHne u 17 5
CHCTEeMaTH3aIus
3HAHUMN
OBIIEE
KOJIMYECTBO
102 8 0
YACOB IIO
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