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COJAEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Todka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMAaTUYECKOM IIOCTPOEHUU CTEPEOMETPHUMU:
AKCHOMBI CTEPEOMETPUHU U CICICTBUS U3 HUX.

B3aumHoe pacnosiokeHue IpsAMBIX B IMPOCTPAHCTBE: IIEPECEKArOLIUECH,
napajulelibHble M CKpeluBaromuecss mnpsmele. [IpU3HakuM CKpenmBarOIUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B IMPOCTPAHCTBE: NapaJuIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSAMBIX, IAPAJUICIBHOCTD IPAMOU
U 1uiockocTH. [lapannenbHoe M LIEHTpaJbHOE MPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OcCHOBHbIE CBONCTBa MapajlIeNbHOIO NPOEKTUpOBaHuUs. IM300pakeHue
¢buryp B mapajyuiesibHONW MPOEKUHUU. YTJbl C COHANMPABICHHBIMU CTOPOHAMHU, YIOJ
MEXKIy NPSAMBIMU B IIPOCTPAHCTBE. [lapayyienbHOCTh IIIOCKOCTEN: MapajuleIbHbIE
IJIOCKOCTH, CBOMCTBA MapajuIeabHbIX IJIOCKOCTEM. [Ipocreimue
IPOCTPAHCTBEHHblE (QUIYypbl Ha IUIOCKOCTH: TETpajap, HNapajuleJenunen,
IMOCTPOCHUE CEYCHUU.

[leprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: IEPIICHINKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJIICIABHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IMPAMOM M INIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIECHIUKYJIAPHOU IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSIHUE
OT TmpsAMOM A0  IJIOCKOCTH,  MpoeKnus  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
Iockocter. TeopemMa 0 TpEX NEePIEHIUKYIIApax.

VYIibl B INPOCTPAHCTBE: YroJl MEXAY IPSAMOM U IIOCKOCTBIO, IBYI'PaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYI'PAHHOIO yria. TpEXrpaHHbIi U MHOTOI'PaHHbIE YTJIbL.
CBOWMCTBa IUIOCKHX YIJIOB MHOTOrpaHHoro yria. CBOWCTBAa IUIOCKHMX U
JBYIPAHHBIX YTIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. [Ipmsma: n-yrospHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasi U MOJHAS MOBEPXHOCTb IPU3MBI.
[Tapamenenunen, OpsMOYIOJIBHBIM — HapajulesienuIie]] W €ro  CBOMCTBA.
Kparyaiie 1yTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpancTBenHass Teopema Iludaropa. Ilupamupa: n-yronpHas nOUpaMuia,
npaBwibHas W ycedy€HHass nupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHel
IIPaBWJIBHOW nupamuipl. lIpaBuiabHbIE MHOTOIpaHHUKH: IIPaBUJIbHAS IIpU3Ma U
IIpaBUJIBHAS IIMpaMKJa, IpaBWIbHAsA TPEYroJibHAas IHUpaMHUIAa U IPABUIIBHBIN



TeTpasap, KyO. IlpeacraBneHue O MpaBWIBHBIX MHOTOIPAaHHUKAxX: OKTadp,
JOACKAdIP U UKOCADIP.

Bblunciienne 31€MEHTOB MHOTOTPAHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Tnomanes OOKOBOW IMOBEPXHOCTH W IOJHOM MOBEPXHOCTH NPSIMOM IPU3MBIL,
IUIOLAJb OCHOBAaHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM IPU3MBIL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM IHUPaMU[IBL,
TeopeMa O IUIOLIAAU YCEYEHHON TUPaMUIBI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  IPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBWIBHOM MHOTOIPAHHHMKE: CHUMMETpUS
napajuiesieiunea, CUMMETPUS IPABWIBHBIX INPU3M, CUMMETpUS IIPABUIIBHOU
IIAPAMUJIBL.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

[IoHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIeHCTBHUSI C BEKTOpPAMU: CIOKEHUE
U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbBKUX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOPA HA YHUCIIO.
[lonaTne KOMIUTaHApHBIE BEKTOPHL. [Ipu3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa II0 TPEM
HEKOMIUIAaHAapHBIM  BeKTOopaM. [IpsmoyrosmpHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHaTel Bektopa. CBs3b MEXIAYy KOOpAMHATAMHU BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJI MEXIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalmenus

[ToHsTHSA: HWIMHIpPUYECKAss MOBEPXHOCTb, KOHUYECKass IOBEPXHOCTH,
chepudeckas TOBEPXHOCTh, OOpasylomme TOBepXHOCTeH. Tema BparieHus:
IWINHIpP, KOHYC, YCEUEHHBIM KOHYyC, cdepa, map. B3aumHoe pacmosoxeHnue
cheppl M IUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxkenue Tten
BpalleHUs] Ha IIOCKoCcTU. Pa3BépTka nuimHapa u konyca. Cummerpust chepsl u
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMe
OpsIMOYTOJIBHOTO Mapajienenunenaa M cienctsus u3 He€. OO0bEM npsAMoN u
HAKJIOHHOM MPU3MBI, LWIWHIpA, TUpaMHuIbl U KoHyca. O0BEM mIapa M MIapoBOTO
CerMeHTa.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. Ilpusma, BnHcaHHas B
IWIMHApP, ONHCaHHas okojo wwinHiapa. Ilepeceuenne cheppl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,



OMHCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOIPAHHUK WJIH TEJIO
BpaIICHHUS.

[Inomans MOBEPXHOCTH IUJIMHIpA, KOHyca, IJomaas chepbl U e€ dacteil.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OO0BEMOB, IUIOMAACH TMOBEPXHOCTEH
nonoOupix Quryp. IIpeoOpasoBanue mogoOusi, romoTeTHs. Pemienue 3amay Ha
IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJl BPAILEHHUS: CEUCHUSI IIUITHHIpA
(mapayyienbHO W MEPNEHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuiesibHbIe
OCHOBAHHIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUECHHU 1apa, METOIbI TOCTPOEHUS
CEYEHMIl: METOJ| CIEA0B, METOJl BHYTPEHHErO0 IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEeKyUIeH MIOCKOCTH.

BeKTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpocrpaHctBe. Omnepauuy HaJx BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronpHas
cucTeMa KoopauHar B ImpocTpancTBe. KoopauHarsl BekTopa. Pasioxenne BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIM METOJ IpPH PEIIEHUH TIeOMETPUUYECKUX
3ajay.

JBUKEeHUN B IPOCTPAHCTBE

JBixxenus: mpoctpanctBa. OToOpaxkenus. J[BUKEHUS W PaBEHCTBO (QUryp.
OO6mme cBoiicTBa JBW)KCHUH. BuIbl JIBWKEHUN: TapauIebHBIM IEPEHOC,
LEHTpaJbHas CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT IMPSMOM.
[IpeobpazoBanus nonobus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«'EOMETPHSI» (YT JIYBJIEHHBIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

1) rpa:xxaanckoe BoOCIMTAHME:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMU 00YUaAIOIIETOCsd KaK aKTUBHOIO U
OTBETCTBEHHOI'O  WJI€HAa  POCCUUCKOTO  oOlllecTBa,  MPEJICTABICHUE O
MaTeMaTHYCCKHX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJCHUMH,
poIeAyp TPaKIAHCKOTO o0IecTBa (BBIOOPHI, ONPOCHI WM JIPyroe), yMeHHue
B3aUMOJICCTBOBATh C COUUAJIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C WX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKOMN TpakAaHCKOW HWIESHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCHUMCKOW MaTeMaTHMKH, IEHHOCTHOE OTHOIICHHUE K
JOCTUKECHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUUCKOM MAaTEMaTUYECKON IIKOJIbI,
UCIIOJIb30BAHUE JTUX JOCTIDKCHHH B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
DKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, chOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEAECHUS, CBSI3AHHOIO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTWKCHUW HAYKH W JICSITEIbHOCTBIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOWYHUBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOILICHUWE K MHPY, BKIIOYAST SCTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyKACHUI, BOCIPUUMUYNUBOCTh
K MAaT€MaTUYECKHAM aCIIeKTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

chOpPMUPOBAHHOCTh YMEHHUS TNPHUMEHATh MaTeMaTHYeCKUEe 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 30POBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OT/IBIXa, peryisipHas (U3NYecKas aKTUBHOCTD), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX COPTUBHO-0310POBUTEIBLHON AEATEILHOCTHIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUS, HHTEpPEC K
paznuuyHbIM  chepaMm  TPOPECCHOHAIBHOW  ACSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€¢ NPWIOKCHHSAMH, YMECHHE COBEpINATh OCO3HAHHBIM BBIOOD
Oynymeit mnpodeccun W pealn30BBIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHM4YeCKOMY  OOpa3OBaHUIO U



caMO0Opa30BaHUI0 Ha TMPOTSXKEHUU BCEH KHU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PELICHUHU ITPAKTUYECKHX 33/1a4 MaTEMaTUYECKON HaIIPABJICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OPMUPOBAHHOCTh  AKOJIOTUYECKON  KyJNbTYypbl, TOHMMAaHUE BIIUSHUA
COLMAJIbHO-DKOHOMHYECKUX ITPOLECCOB HA COCTOSHHUE IPUPOJHON M COLUAIBHOU
Cpelibl, 0OCO3HaHHE T100aTbHOI0 XapaKTepa SKOJIOrMUEeCKUX MPo0IeM, OpHUEeHTaLUs
Ha [PUMEHEHME MaTeMaTHMYeCKUX 3HAHMW /I pelleHust 3ajad B olnactu
OKpY>Karolllel cpenpbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX
IIOCJIEACTBUN IS OKPY KAIOIIEW CPEJIbI;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOILECTBEHHOM  NIPAaKTHKH, IOHMMAHHE
MaTE€MaTUYeCKOM HayKH Kak cdepbl UYeJOBEYECKON AesTeNbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHUS LMBUJIM3ALMH, OBJAJACHHUE S3BbIKOM
MaTE€MaTUKM M MaTE€MaTU4YeCKOM KyJIbTYpOH KaK CpEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATh IIPOEKTHYIO U HCCIEIOBATENbCKYIO JEATEIBHOCTD
WHIMBUYaJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiICTBUSA

Bba3oBrblie 1oru4yeckue 1eiicTBUA:

BBISIBILITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE INPHU3HAKH MATEMAaTHYECKUX
OOBEKTOB, MOHATUN, OTHOLICHUM MEXIy MOHATHSIMH, (POPMYJIUPOBATH
olpeziesieHus MOHATUM, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKALINH,
OCHOBaHMS J1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3A;

BOCHIPUHUMATh,  (opMylIupoBaTh M  OPeoOpa3oBbIBaTh  CYXACHUS:
yTBEpAUTENbHbIE U OTPUIIATENIbHBIC, EAMHUYHbIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBISIBJIITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U IIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAOJIOJECHUAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU IJis
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYyKTHBHBIX U
VMHAYKTUBHBIX YMO3aKIJIFOUEHHI, YMO3aKIIFOUEHHU 110 aHAJIOTUH;

IIPOBOJIUTH CaAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN
(psiMbIE€ U OT MPOTHUBHOI0), BBICTpauBaTh apryMEHTALUIO, IPUBOIUTE IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BBIBOJIbI;

BbIOMpaTh crmoco0 pemieHust ydeOHOW 3amadu (CpaBHUBATH HECKOJIBKO
BapUAHTOB  peUleHHs, BbIOMpaTh Haumbojee  MOAXOMAUIMM ¢ y4éToM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBareabcKue 1eHCTBUA:

UCIIOJb30BaTh BONPOCHI KAaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IIO3HAHMUS,
bopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOpMHpOBaTH THUNOTE3Y, apryMEHTHPOBATH
CBOIO [MO3ULINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIEIOBAaHUE
10 YCTAHOBJIEHHUIO OCOOCHHOCTEN MaTEMaTHUYECKOT0 0OBEKTa, SIBICHHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIUPOBaTH OOOOIICHHS] U BBIBOJBI MO pe3yibTaTaM
OPOBEAEHHOIO  HAONIOACHHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JIOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILEHNUI;

IPOrHO3UPOBAaTh BO3MOXHOE pa3BUTHE IIpolLlecca, a TaKXKE BbIJBUIATH
IPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ uHpopmanmei:

BBISBJISITh JeDUIUTHl MHPOPMALUH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIIPOC U I pEUICHUS 3a]1a4H;

BbIOMpATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJIU3UPOBATH,
CHUCTEeMAaTU3UPOBaTh W HWHTEPIPETHPOBATh HH(POPMAIUIO PA3IMYHBIX BHIOB U
dbopM mpeACTaBICHUS;

CTPYKTYypUpOBaTh HMH(OPMALIMIO, MPEACTABIATh €€ B Pa3IUYHBIX (PopMmax,
WLITIOCTPUPOBATh IPaPUUECKH;

OLICHUBATh HaAEKHOCTD uH(popMauu 1o CaMOCTOSITEIILHO
c(hOpMyIIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIEC YHHBEPCAJbHbIC YYeOHbIEC 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (DOPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HesisMH OOLIEHUs, SCHO, TOYHO, I'PaMOTHO BBIpaXKaTb CBOIO TOYKY 3pPEHHUS B
YCTHBIX W IHCBMEHHBIX TEKCTaxX, JaBaTh IIOSICHEHUS II0 XOJy pPEIUEHHUs 3aladH,
KOMMEHTHUPOBATH IOJYYEHHBIN pe3yJIbTarT;

B X0/€ 0OCYXXJIeHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
npobsieMbl, peniaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE HAa IOHMCK
pEeLIEHNs], COIOCTABJIATE CBOM CYXKICHHsS C CYXKICHMAMH [PYTHX Y4YaCTHUKOB
ayanora, oOHapy>KMBaTh pa3jMuue M CXOJCTBO IMO3ULIUN, B KOPPEKTHOM (opme
(bopMyIMpPOBATH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAaThl PEHICHUS 3a1a4di, dKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayAUTOPUH.



PeryjsiTuBHBIE YHUBEpCAJbHbIe YUeOHbIE J1eiiCTBUSA

Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/Ja4d, BEIOMPATh CIIOCOO PEIICHUS C
y4ETOM MUMEIONUXCS PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU WH(OpMAITUH.

CaMOKOHTPOJIb, SMOIMOHAJbHBIH HHTEIJIEKT:

BJIaJIeTh  HaBBIKAMU  TIO3HABATEIbHOW  peduiekcuM Kak  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUH W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BJIAJICTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M pe3yibTaTa perieHUs
MaTeMaTHUYECKOM 3aJ1auH;

MPEABUJICTh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aa4H,
BHOCUTHh KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENIHCTB, JaHHBIX,
HaWJCHHBIX OIMHUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa [IETU U YCIOBUAM, OOBSICHITH TPUYUHBI
JOCTHKEHUS WUIM HEJOCTHIKCHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJIUTh OIIHUOKY,
JaBaTh OLICHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJIbHOCTD:

MOHUMATh M HCIIOJIH30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAITHLHON
paboOThl TpW pemeHnH YYeOHBIX 3a7ad, MNPUHUMATh Iedh COBMECTHOM
JEATEeIIbHOCTH, IUIAHHUPOBATh OPraHU3AIlUI0 COBMECTHOM pabOThI, paclpeneisTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXJaTh TIPOIECC M pe3yJbTaT pPadoOThI,
0000111aTh MHCHHS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyxkaeHHs, 0OMEH MHEHUI,
«MO3rOBBIC IITYPMBD» HM HHBIC), BBINOJIHATH CBOK 4YacTh pabOTHl U
KOOPJAWMHUPOBATh CBOW JCHCTBHS C JPYTMMH 4YJ€HAMH KOMAaHJbI, OIICHUBATh
KaueCTBO CBOEr0 BKJaja B OOIIUH MPOAYKT IO KPUTEPHUSIM, CPOpMYTUPOBAHHBIM
YYaCTHHUKaAMHU B3aUMOJICUCTBHS.

HPEAMETHBIE PE3YJIBTATDBI
K koniy 10 kiacca oOydarouiuiicst Hay4uTCs:

e CBOOOJHO ONIEPUPOBATH OCHOBHBIMHU MOHATHUSMHU CTEPEOMETPHUH TPU PEIICHUU
3a/1a4 U MPOBEICHUU MAaTEMATUYECKUX PACCyKIACHUM;

e TMPUMEHSATH AKCUOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IPU PEUICHUU
reOMETPUYECKUX 3a/1aY;

e KJacCU(PUIIMPOBATh B3aMMHOE PACIIOJIOXKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBAThH MOHATHUSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE:
MEXAY MPSMBIMHU B IPOCTPAHCTBE, MEXKIY MPSIMOM U MIIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUAMHM, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



CBOOOJTHO  paclio3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHHMKOB (TpH3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaienaenunes, Kyo0);

KJ1accu(uIpoBaTh MHOTOI'PaHHHKH, BbIOMpas OCHOBaHMS JUISt
KJ1accu(UKaLUK;
CBOOOHO  ONEpUpPOBaTH  MOHATUSIMH,  CBSI3AaHHBIMM € CEUCHHUEM

MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

BBIIIOJIHATH IApPAJUIEIbHOE, LEHTPAIBHOE M OPTOTOHAIBHOE ITPOCKTUPOBAHME
(Guryp Ha MIOCKOCTb, BBIIOJHATh U300pakeHUsI GUTYp Ha MIIOCKOCTH;

CTPOUTh CEYEHHS] MHOTOTPAHHUKOB pPAa3jIM4YHBIMA METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BUA
CBEpXY, COOKY, CHU3Y;

BBIUMCIIATH IUIOIIAAU MOBEPXHOCTEH MHOIOIPAaHHUKOB (IIpU3Ma, MHUpaMUAa),
F€OMETPUYECKUX TEJ C IPUMEHEHUEM (popMyIT;

CcBOOOJHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LEHTP, OCh U IJIIOCKOCTh CUMMETPUU (QUTYPBI;
CBOOOZHO ONEpUpPOBaTh IMOHATHSIMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATD J€HCTBUS HAJl BEKTOPAMU;

pemarb 3ajJadyd  Ha JI0KAa3aTeNbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAXO0XJEHUE T€OMETPUYECKUX BEIMYMH, NMPUMEHSS HM3BECTHBIE METOJBI IPH
pEUICHMM MaTEeMaTUYEeCKUX 3aJad IOBBILIEHHOTO M BBICOKOIO  YPOBHS
CJIOHOCTH;

OPUMEHATh  MPOCTEHMIIME  MPOrpaMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKUX 3a/1a4;
U3BJIEKaTh, MpeoOpa3oBbIBATb M  HHTEPIPETHUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YEPTEXKaAxX
U PUCYHKAX;

OPUMEHSATH NOJYYEHHbIE 3HAaHHUS Ha MPAKTHUKE: CPAaBHUBATh U AHAIU3UPOBATH
peanbHbIE CUTyallMd, NMPUMEHATHh W3YYEHHBIE IOHATUS B IPOLECCE IOHMCKA
pelIeHnsT MaTeMaTU4ecKH CQPOpPMYJIMPOBAHHON NpOOJIEMBbl, MOIEINPOBATH
peanbHbIe CUTYAIlMK Ha SI3bIKE T€OMETPUH, UCCIIEJ0OBAaTh MOCTPOCHHBIE MOJIETU
C HUCTOJb30BAaHUEM T€OMETPUUYECKUX TMOHSATUH U TEOpeM, ammapara anreOpsl,
pelaTh OpaKkTUYECKUE 3a7aul, CBSI3AHHBIE C HAXOXKJACHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

UMETh NPEJCTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHUA TIE€OMETPUU KaK
COCTaBHOM yacTu (PyHJAaMEHTa Pa3BUTHS TE€XHOJIOTUM.



K xoniry 11 kiacca oOyJaroniuiicss HAy49uTCs:
CBOOOJHO OMEPUPOBATH TMOHATUAMH, CBA3aHHBIMH C IHJIMHJIPUYECKOM,
KOHUYECKOH U CPEepUUECKOM MOBEPXHOCTIAMHU, OOBSICHATH CIOCOOBI MOTYYEHUS;
OTICpUPOBATh TOHSATHUSMH, CBS3aHHBIMH C TEJaMU BPAICHUS: IWIHHIPOM,
KOHyCcOM, c(hepoit u mapowm;
pacmo3HaBarh Teja BpaieHus (IMIMHIP, KOHYC, cepa U 1ap) U OObSICHITH
CHOCOOBI MOJTYYEHHUs TEJ BPAILlCHUS,
KJ1acCU(UIIMPOBATH B3aUMHOE paCIookeHue chephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BPAIICHHS, O0BEMBI
Y TUTOIIAJH TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHHS, T€OMETPHIECCKUX
TeJ ¢ MPUMEHEeHUeM (popmyIr;
CBOOOJITHO OIEPUPOBATH TMOHATUAMH, CBSI3aHHBIMU C KOMOMHAIUSIMU Te
BpalllcHUS W MHOTOTPAHHWKOB: MHOTOTPAaHHUK, BNHCAHHBIA B cdepy H
OMHCAaHHBIM OKOJIO cdepbl, chepa, BNHCaHHAS B MHOTOTPAHHHK WM TEIO
BpAICHUS;
BBIUHCIIATh COOTHOIIEHUS MEXIy IUIONIAJsIMU TOBEPXHOCTEH U 00bEMaMU
ITOJIOOHBIX TET;
M300pakaTh W3ydaeMble (UTYPHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE UYEPTEKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYDP: BUJA CBEpPXY, COOKY, CHH3Y, CTPOUTH
CEYCHMS TeJl BpaICHUS;
U3BJIEKaTh, MHTEPIPETUPOBATb W  MIpeoOpa3oBbIBaTh MHGOPMALMIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTEkKax
U PUCYHKAX;
CcBOOOIHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATH ONEpaIM HaJl BEKTOPAMH;
3a/1aBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CUCTEME KOOPJIMHAT;
pemaTh TreoOMETPUYECKHe 3a7adyd Ha BBIYMCICHUE YTJIOB MEXIY NPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUNA OT TOYKH JI0 TUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJTHO  OMEpPUPOBATH TMOHATHUSIMH, CBS3aHHBIMH C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOKMCTBA JABUKECHUM;
BBITIOJIHATh ~ M300paKEHUS] MHOTOTPAHHUKOB ¥ TEJ  BpamieHUS TIpH
napajuieIbHOM TEPEeHOCe, EHTPAIbHON CUMMETPHUHU, 3ePKAIbHON CUMMETPUH,
IIPU IOBOPOTE BOKPYT MPSMOU, TpeoOpa3zoBaHus MOA00HS;
CTPOUTh CEYEHHS MHOTOTPAaHHUKOB M TEJ BpAIEHUSA: CEUYEHUS ILHJIUHIpa
(mapaJyienbHO W MEPNeHAUKYISIPHO OCH), CEUYeHHUsT KOoHyca (mapajuielbHbIe
OCHOBAHUIO U MPOXO/SIINE Yepe3 BEPILNHY ), CEUCHHUS 1apa;
UCIOJb30BaTh METOJbl IOCTPOCHHUS CEUEHUH: METOJI  CJEeNOB, METO[
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEeH IMITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPIKICHUS;
IPUMEHATh T€OMETPUUECKHE (PaKThl JJIs PELIECHUSI CTEPEOMETPUUYECKUX 3ajad,
[IPEAIIOJIAraloMX HECKOJIBKO I1aroB PELICHUs, €CIA YCIOBHUS NPUMEHEHUS
3aJjaHbl B IBHOM M HESBHOU (opme;

pemaTe 3aJadyd  Ha  JI0Ka3aTeJIbCTBO MATEMAaTUYECKUX OTHOUIEHUU U
HAaXO0KJICHUE TEOMETPUUECKUX BEIINYUH;

IIPUMEHATh IIPOTPAMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHHUKAL[MOHHBIC
CHCTEMBI IIpY PELLICHUHU CTEPEOMETPUYECKUX 3a/1aY;

IIPUMEHSTH IOJyYECHHBIE 3HAHUS Ha IPAKTUKE: CPAaBHUBATH, AHAJIWU3UPOBATH U
OLICHUBATh pPEANbHbIC CUTyallMH, IPUMEHATh HW3yYECHHBIE IIOHATHS, TEOPEMBI,
CBOMCTBAa B IPOLECCE MOUCKA PEILICHUs MaTeMaTU4yecKu C(HOpMYJIHPOBAHHON
npoOJieMbl, MOJENUPOBaTh peajbHblE CUTyallUM Ha $3bIKE TIE€OMETPUH,
UCCIEN0BaTh IIOCTPOCHHBIE MOJECIH C HCIOJb30BAHUEM TI'€OMETPUYECKUX
NOHATUM M TEOpeM, armapara ajireOpbl, pemaTh NIPAKTUYECKUE 3a]ayH,
CBSI3aHHBIC C HAXO0XJICHUEM I'€OMETPUYECKUX BEIINYMH;

UMETh NPEJCTaBICHHUS OO0 OCHOBHBIX JTalax pa3BUTHUS TIEOMETPUU KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

BBenenue B crepeoMeTpHIo.

B3auMHoe pacrosioskeHre IpsMbIX B
MIPOCTPAHCTBE.

[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE.

[lepnieHUKyYIAPHOCTD NPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE.

VYTiabl ¥ paccTOSIHUA.

MHoOrorpaHHuKH.

BekTtopsl B mpocTpaHCTBE.

[ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3alus

3HAHUN.

KoanuecTBo 4yacoB

Bcero

23

25

16

12

102

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

DJICKTPOHHBIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl

https://urok.1c.ru/
«1C:O6pazoBanue»
https://urok.1c.ru/
«1C:/Ilunamuueckas
MaTeMaTHKay
https://urok.1c.ru/
«1C:Ilnunamu4eckas
MaTeMaTHUKay
https://urok.1c.ru/
«1C:lunamuyeckas

MaTeMaTHKa»

https://urok.1c.ru/
«1C:Ilunamuueckas
MaTeMaTHKay




11 KIIACC

HaumeHoBaHMe pa3/iesioB U TeM
Ne /it
NPOrpamMmbl

AHaJIUTHYECKAs] TEOMETPHUSL.

[ToBTOpenue, 0600IIEHNE U
CHCTEeMaTH3alus 3HaHU.

OO6BEM MHOTOTPaHHUKOB.

Tena BpaieHusl.

[Tnomaayu MOBEPXHOCTH U O0BEMBI
KPYTJIBIX TEII.

JBro>KkeHus.

[ToBTOpeHue, 060061IeHNE U
CHCTEMAaTH3aLMA 3HAHUIA.

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoauuecTBo yacoB

Bcero

15

15

17

24

17

102

KonTtpoabHbie
padoThI

IIpakTnyeckue
padoTbl

DJIEeKTPOHHbIE

(uudposbie)
oOpa3oBaTe/ibHbIE

pecypcesl

https://urok.1c.ru/
«1C:lunamuyeckas

MarcéMaTHuKa»

https://urok.1c.ru/
«1C:Ilunamuueckas
MaTeMaTHKay

https://urok.1c.ru/
«1C:/Ilunamuueckas

MaTEMaTHUKa»

https://urok.1c.ru/
«1C:/lunamuueckas
MaTeMaTHKay
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