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COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B MPOCTPAHCTBE: IEpECEKarolurecs,
napajulesibHble M CKpeluBalomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapajliebHbIe
IpsIMbIE€ B POCTPAHCTBE, MAPALIEILHOCTh TPEX NPSIMbIX, NapauIeIbHOCTh MPSIMOMN
u 1iockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapauIeIbHOIO MpOoeKTHpoBaHus. M3o0pakeHue
¢buryp B mapasuienbHON MPOEKIUHU. YTIIBI C COHANpPaBICHHBIMU CTOPOHAMM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCTBe. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napajieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadlp, Mapajuielenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAMKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMBbIE B
IPOCTPAHCTBE, MpPSMblE MapajljIebHble U MEPHEeHIUKYJISIpHblE K IJIOCKOCTH,
OpU3HAK NEPHEHANKYJISIPHOCTH HPSIMOM U IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[leprieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl  Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TPEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYI'PAHHBIN
YIOJI, JINHEWHBIM yIOJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NpPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpaMUIb,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPHM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOpAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsAaTe KOMILTaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. TeopeMa O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJ MeExXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpalueHus

[loHsTHS: WWIMHIPUYECKAss TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTb, oOOpasylonue TmoBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalieHus Ha TIockocTh. Pa3BépTka nunuHapa W KoHyca. CuMmmerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, IMIIHHpA, TUPaMHUIbl U KoHyca. O0BEM mapa W mapoBOTro
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojJo unuiauHApa. Ilepecedyenme cdepbl u mapa c



mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMIaAb chepbl U e€ yJacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IHHAPA
(mapaymienbHO M NEPHEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U MIPOXOSAIIUE Uepe3 BEPIINHY), CEUCHUS I1apa, METOIbl TOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omepanuu - Haa  BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJIuHaT B mpoctpaHcTBe. KoopauHaTsl BekTopa. PaznosxkeHue BekTopa
no Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPU PEHICHUH TeOMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Bumsl JBWKEHWI: TapaulebHBIM IEepeHocC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsi CUMMETpHUS, IMOBOPOT BOKPYT HPSIMOI.
[Ipeobpazosanus nomoodus. [Ipsmas u chepa Ditnnepa.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YTJIYBJAEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONH MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUNCKON MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HAaHME JYXOBHBIX IEHHOCTEH poccuiickoro Hapoaa, cOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOIO0 TMOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAyKW U JAEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHMN, BOCTIPUUMUYHUBOCTh
K MAaTEMaTUYECKUM acl€KTaM pa3jJuyHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpPMHUPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYECKHE 3HAHUS B
WHTEpEcax 3I0pOBOro 1 6€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE THUTAaHWE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHYECKOE BOCITUTAHHUE:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelibl, OCO3HaHHUE TII00ATBHOTO XapaKTepa SKOJIOTHYEeCKUX MPpo0IeM, OpueHTalus
Ha TPUMEHECHHE MaTEMaTHUYECKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
NOCJIEJICTBUM AJI OKPYKAIOIIEH Cpesbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKd W  OOINECTBEHHOW  MPAKTUKH, T[OHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTHS W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYID M HCCIIEIOBATEIBbCKYIO JEATEIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHS

ba3zoBble 1ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATH CYLIECTBEHHBIE IMPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUI, OTHOUICHUW MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJ1si 0000IIEHNsI M CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (QOPMYJIMPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATETIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHEIE;

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI N0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUM HHCTPYMEHT MO3HaHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIemMy,
yCTaHABJIMBATh MUCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOATEIBLHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI MO pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs1 pEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIMIO, MPEICTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh nHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, pelIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIlIeHUs, COMOCTAaBIATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHHS 3a/add, SKCIEPUMEHTA, UCCICIOBAHU,
MPOEKTa, CaMOCTOSTEIBLHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PerynsiTuBHBIe YHHBEPCAJIbHbIE YUeOHbIE AeilicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINXCS PECYpCOB H COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIETh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKkcMu  Kak  OCO3HAHWUS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIA/lETh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpOIlecca W pe3yibTara perIcHHS
MaTeMaTUYeCKOW 3a/1auH;

NpeIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEUICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBJICHHBIX TPYIHOCTCH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEJIH U YCIOBHIM, OOBSICHITh IPUINHBI
JTOCTY)KCHUS WU HEJAOCTHKCHUSI PE3yJIbTaTOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAas 1€ATEJIbHOCTh:

MOHUMATh M HCIOIB30BATh MPEUMYIECTBA KOMAHAHOW U MHAUBUAYaTbHOU
paboThl TpW pelIeHHH YYEeOHBIX 3aJad, MOPUHUMATh IeJlb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUIBI paboOT, JOroBapuBaThCs, OOCYXIAaTh MpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHCHH,
«MO3TOBbI€ IITYpPMB» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOM JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KaueCcTBO CBOETr0 BKJIaJa B OOIIMM MPOAYKT MO KPUTEPUAM, CHOPMYITUPOBAHHBIM
YY4aCTHUKAMU B3aUMOJICHCTBHUS.

INNPEJMETHBIE PE3YJIBTATHI

K xonny 10 knacca oOyvaromuiicst HAy4UTCS:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMH TOHSATHSIMU CTEPEOMETPUU TIPH
pELICHUN 3a7a4 U ITPOBEICHUN MATEMATHUYECKUX PACCYKICHUN;

e TNPUMEHATH AKCHOMBI CTEPEOMETPHUM M CIIECJICTBUSA U3 HUX MPU PEIICHUH
reOMETPUUYECKUX 3a/aY;

e KJacCU(MUIMPOBATh B3aMMHOE PACMHOJ0XEHUE MPSIMBIX B MPOCTPAHCTBE,
IJTIOCKOCTEMN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;



CBOOOJIHO OMEpPHPOBATh TMOHATHUSMH, CBS3aHHBIMA C yIJlaMHd B
MPOCTPAHCTBE: MEXKAY MNPSMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU H
TIOCKOCTBIO;

CBOOO/IHO OMEPUPOBATH MOHATHIMHU, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOOJIHO pAacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (IIPU3Ma,
NUpaMKIA, MPSIMOYTOJIbHBIN Napajuiesenunen, Kyo);

KJIacCHQUIMPOBaTh ~ MHOTOTPAHHUKH,  BbIOWpass  OCHOBAaHHS  AJIA
KJ1accupuKaIuy;

CBOOOJIHO  OMEpUPOBATH MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBITIOJTHATD napasuieIbHoe, [IEHTpaJIbHOE u OpPTOTOHATBHOE
NPOEKTUPOBaHNE (QUTYp Ha TIOCKOCTH, BBHIMOJHITH M300paxeHus Guryp
Ha TIOCKOCTH;

CTPOWTH CEUYCHHsSI MHOT'OTPAHHUKOB Pa3jIMYHBIMU METOJAMH, BBITIOJHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh  IJIOMAQJAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpHU3Ma,
nupaMuia), TEOMETPUUYECKUX TeNT C TPUMEHEHHEM (HOpMYIT;

CBOOOJIHO OIEPHPOBATH TOHATUSMHU: CHMMETPHS B TIPOCTPAHCTBE, IICHTP,
OCb M IUIOCKOCTh CHUMMETpPHHU, LEHTP, OCh M IUIOCKOCTh CHMMETPUHU
durypsr;

CBOOOIHO OIEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM |
KOOpJMHATaM B TIPOCTPAHCTBE;

BBITIOJTHATH JIEHCTBUS HaJl BEKTOPAMU;

pemiath 3aJadd Ha JIOKa3aTeIhbCTBO MAaTEMAaTHYCCKUX OTHOIICHUH W
HaXOXKJICHUE TEOMETPUUYCCKUX BEIWYHMH, NMPUMEHSS W3BECTHBIC METOJIBI
NpU pelIeHUH MaTeMaTHYECKUX 3a/1a4 IMOBBIIIEHHOTO ¥ BHICOKOTO YPOBHS
CJIO’KHOCTH;

OPUMEHATh TPOCTEUIINE MPOrpaMMHBIE CpEACTBa M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3a7ay;
U3BJIEKaTh, NPEeOOpa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

OPUMEHATh TOJIyYCHHbIE 3HAHUS HA MpPAKTHKE: CpaBHUBATh U
aHaJIM3UPOBATh pPEaIbHbIC CUTYAIllMH, MPUMEHATh M3yUYEHHBIE MOHITHS B
npolecce IMOHMCKa pEHIeHHs MaTeMaTHYecKd ChOopMyTHpPOBAHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
MCCJIEIOBATh MOCTPOCHHBIE MOJENHU C HCIOJIh30BAaHUEM T€OMETPHUECKUX



MOHSATUNA W TEOpeM, ammapara aiareOphl, pellaTh MPAKTUYECKUE 3a/aud,
CBSI3aHHBIE C HAXOKJIECHUEM I'€OMETPUYECKUX BEIIUYNH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX AdTamax pa3BUTUSI TEOMETPHUM Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xoniy 11 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJHO ONEPUPOBATH IMOHATUSMHU, CBSI3aHHBIMU C I[MJIMHJIPUYECKOMH,
KOHUYECKON U c(hepudyecKkoll MNOBEPXHOCTSIMHU, OOBACHIATH CIOCOOBI
HOJIy4YEHHUS;

ONEepUpPOBATH MOHATUAMHM, CBSI3aHHBIMHU C TEJIAMH BpPALIEHUS: [IMIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHADP, KOHYC, cepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJIacCU(UIUPOBATH B3AMMHOE PaCcIoioKeHUeE chephl U MIOCKOCTH;
BBIUUCISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHHUS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHWsI ¥ MHOTOIPAaHHUKOB: MHOTOIPAaHHUK, BIUCAHHBIN B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

BBIUUCISITh COOTHOIIEHUS MEXy TUIOMIAASIMU MTOBEPXHOCTEN U 00bEMaMu
IT0JTOOHBIX TEI;

U300pakaTh H3ydaeMmble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YEPTEeKH M3 PUCYHKOB TPOCTBIX O0BEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUCHMUSI TEJl BPAIICHHUS;

U3BIIEKaTh, WHTEPHIPETUPOBATH U IMpPeoOpa3oBbIBATh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKHX (HUrypax, NpeNCTaBICHHYIO Ha
YepTekax U pUCYHKaX;

CcBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHSITH ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJUHAT;
pemaTh TeOMETPUUECKUE 3a/1a4M Ha BBIYUCIICHUE YIJIOB MEXAY MPSMBIMHU
U IJIOCKOCTSIMHM, BBIYHMCIIEHUE PACCTOSIHUM OT TOYKHM JO IUIOCKOCTH, B
LIEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1A MPU PELICHUN;
CBOOOIHO ONEpUPOBAaTh TOHATUSMH, CBSI3aHHBIMU C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBINIOJIHSITh M300paKEHUS] MHOTOTPAHHUKOB M TE€JI BpalleHUs IpHU
MapajyIeIbHOM  NIEPEHOCE, UEHTPAIBHOM CHUMMETPHH, 3€pPKaJIbHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT NPAMOM, IpeoOpa3oBaHus MOA00uS;



CTPOUTH CEUCHUS MHOTOTPAHHUKOB M TEJl BPAIICHUS: CCUCHHS IMIIMHIPA
(mapanienbHO U NEPHeHANKYISIPHO OCH), CEUEHHUs KOHYyca (MapasuiesibHbIe
OCHOBAHHIO M TIPOXOISIINE YepPe3 BEPIIUHY ), CEUCHUS T1apa;
MCIIONB30BaTh METOJIbI TOCTPOSHUSI CEUEHHWI: METOJ CJEeI0B, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T TIEPEHOCA CEKYIEH TIOCKOCTH;
JTOKa3bIBATh TEOMETPUUCCKUEC YTBEPIKICHHUS;

NPUMEHATh TEOMETpUYECKHUE (PaKThl I PEHICHUS CTEPEOMETPUUYCCKHUX
3aja4, MPEANoJaraolMX HECKOJIbKO IIaroB peHICHHS, €CIU YCIOBHUS
NIPUMCHCHUS 3aJIaHbl B IBHOM M HESIBHOU (opMme;

pemarh 3aJadyd Ha J0Ka3aTeIhCTBO MATEMAaTHYECKUX OTHOIICHUH W
HAX0XJICHUEC T€OMETPHUSCKUX BEITNYMH;

NPUMEHSTH MPOTPAMMHBIC CPEJICTBA M 3JICKTPOHHO-KOMMYHHKAIMOHHBIC
CUCTEMBI IPU PEIICHUN CTEPCOMETPUUCCKUX 3a]1a4;

NPUMCHATh  TIOJYYCHHBIC  3HAHWSA HA  TIPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OIICHUBATH peajbHbIC CUTYaIlUH, IPUMCHSITHh U3YYCHHBIC
NOHSTHS, TEOPEMbI, CBOWCTBA B  TIPOIECCE IOMCKAa  PEIICHUS
MaTEeMaTU4YeCKH  CPOPMYITMPOBAHHOH  TPOOJIEMBI,  MOJICIUPOBATH
peaNbHBIC CHUTyaIlldd Ha S3bIKE TCOMETPHUHM, HMCCIICOBATh MOCTPOCHHBIC
MOJIETH C UCIOJh30BAHHEM TE€OMETPUYCCKUX TOHSATHH U TEOopeM,
anmapata anreOppl, pemaTh MpPaKTUYECKUE 3aJadd, CBSI3aHHBIE C
HaXO0KJIEHUEM T€OMETPUICCKUX BEITHUNH;

UMETh TPEACTABICHUS 00 OCHOBHBIX JdTalax pPa3BUTHUS TE€OMETPUU Kak
COCTaBHOM YacTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

KoaudecTBo 4acoB

Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
Kourpoububie | IlpakTHyeckue
n/m TeM MPOrpamMMblI Bceero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI
bu6mmoreka [{OK:

1 BBenenue B ctepeoMeTpuio 23 2 2 https://lesson.academy-

content.myschool.edu.ru/02.3/10
B bu6mmoreka [{OK:
3aMMHOE PACITIOJIOKCHUE
2 DSMEIX B IIDOCThAHCTEE 6 0 0 https://lesson.academy-
p poctp content.myschool.edu.ru/02.3/10
[TapamiensHOCTE NIPSAMBIX U bubmorexa HOK:
3 IOCKOCTEH B IDOCTOARCTRE 8 0 0 https://lesson.academy-
poctp content.myschool.edu.ru/02.3/10
[TepieHAMKYISAPHOCTH Bbubnuoreka ITOK:
4 MPSIMBIX U IJIOCKOCTEH B 24 1 0 https://lesson.academy-
MPOCTPAHCTBE content.myschool.edu.ru/02.3/10
bubnnoreka

5 VYTIIBl U pacCTOSTHUS 16 1 0 ILIOK:https://lesson.academy-
content.myschool.edu.ru/02.3/10
bu6mmoreka [{OK:

6 MHororpaHHUKH 7 1 0 https://lesson.academy-
content.myschool.edu.ru/02.3/10
bubnuoteka [{OK:

7 BekTopsl B mpocTpaHcTBE 12 0 0 https://lesson.academy-
content.myschool.edu.ru/02.3/10
bu6mmoreka [{OK:

IToBTOpEHne, 0600IIIEHNE U

8 cncrenfaTma s 3P?;HHI>'I 4 0 0 https://lesson.academy-

H content.myschool.edu.ru/02.3/10
[IpomexyTouHas aTTecTaus 2 2 0
OBILIEE KOJIMYECTBO YACOB 102 7 5

1O MPOI'PAMME:
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11 KUIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
Kourpoububie | IlpakTHyeckue
n/m TeM NMPOrpamMMblI Bceero o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI
bu6mmoreka [{OK:

1 AHamuTHYECKast TeOMETPHS 15 1 0 https://lesson.academy-
content.myschool.edu.ru/02.3/11
bu6mmoreka [{OK:

IToBTOpEnue, 0000IIIEHIE

2 cncBTTel\faTI;IZa s 3}2};; 1 15 1 0 https://lesson.academy-

H content.myschool.edu.ru/02.3/11
bu6mmoreka [{OK:

O0BEM MHOTOTPaHHUKA 16 0 0 https://lesson.academy-
content.myschool.edu.ru/02.3/11
bu6mmoreka [{OK:

4 Tena BpareHus 24 1 1 https://lesson.academy-
content.myschool.edu.ru/02.3/11

[Inomany moBepXHOCTU U Bubmuorexa LIOK:

5 - 9 1 0 https://lesson.academy-

pyr content.myschool.edu.ru/02.3/11
bu6mmoreka [{OK:

6 JIBroKeHUS 5 1 0 https://lesson.academy-
content.myschool.edu.ru/02.3/11
bubmuoteka [{OK:

IToBTOpEHuE, 06001IEHNE U

7 CI/ICTel\faTI/ISa s 3}?;}11/1171 16 0 0 https://lesson.academy-

H content.myschool.edu.ru/02.3/11

8 [IpomexyrouHas aTTecTanus 2 2 0

OBILIEE KOJIMYECTBO YACOB 102 7 1

IO NPOI'PAMME:
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