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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHETO
o0rmiero oOpa3oBaHMsI, TaK Kak 00€CIIeYMBaCT BOZMOKHOCTh M3YUCHUS AUCLUTLINH
€CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH W MPEAMETOB TyMaHUTAPHOTO LHUKJIA.
[lockonpky  Jormdeckoe  MbIIUIEHHE,  (QopMmHupyemMoe  Npu  HU3YyUEHHUH
00yYaIOIUMUCS TOHSATUIHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU T€OMETPUUECKUX
3aJa4, YyMEHHE BBIABUIAaTh W ONpOBEpraTb TUIOTE3bl HEMOCPEACTBEHHO
UCHOJIb3YIOTCS NPU PELIEHUH 3a]ad €CTECTBEHHO-HAYyYHOTO LMKJIA, B YACTHOCTH
(bu3nUecKux 3aaay.

[enb ocBoeHus mporpaMMbl yueOHOTo Kypcea «['eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJbHBIX CIOCOOHOCTEH OOydYarommxcsi Ipu
U3y4YE€HUU T€OMETPUH, KaK COCTABIISIOIIEH ITpeIMeTHOM obmacT «MaTtemaTuka u
nHpopmatrka»  yepe3  oOeCleueHHEe  BO3MOXXHOCTH  NpHOOpeTeHHs U
UCIIOJIb30BaHUsl 0oJjiee TIyOOKMX T€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MpoheCcCuOHATBHOTO
0o0pa30BaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHRIME 3aJadyaMu Kypca TEOMETPHUH Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIIONIMMH U yCUIUBAIOIIUME Kypc 0a30BOr0 ypOBHS, SIBISIOTCS:

pacliMpeHue MpeACTaBICHUs] O TEOMETPUM KaK YaCTH MHPOBOU KYJbTYPHI U
(opMHUpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupoBaHHE TPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIINX MaTEeMaTHUYEeCKUX MOJENAX, IMO3BOJISIIOIIMX OMUCHIBATD U M3y4yaTh
pa3HbI€ SBJICHUS OKPYXKAIOUIEr0 MUpa, 3HaHWE MOHATUWHOTO amnmnapara o paseiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHre  yMEHHUS ~ BIAJACTh  OCHOBHBIMH  TIOHATHSMH O
MPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyll U yMEHUE HX HPUMEHATh, YMEHHS JOKa3blBaThb TEOPEMbl U HAXOAMUTH
HECTaHJAPTHBIE CIIOCOOBI PEIICHUS 3a/1ay;

dbopMupoBaHrE YMEHUS pacro3HaBaTh Ha YePTEKax, MOJCTIX U B PEalbHOM
MHUpPE MHOTOIPAaHHUKM M Tella BpalIeHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJIENIH;

(GopMUpOBaHKHE TOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHi, (popMHupoBaHNE TMOHUMAHUS POJH AKCHOMATHUKU TIPH
IIPOBEJICHNUN PACCYKICHUN;

dbopMupoBaHHE YMEHHS BJIaJE€Th METOJAMHU JI0Ka3aTEIbCTB M aJIrOPUTMOB
pElIEeHUsl, YMEHHUSI UX MPUMEHSTh, NPOBOJUTH J0Ka3aTEJbHbIE PACCYKICHHS B
XOJI€ pEIICHNUs CTePEOMETPUUYECKUX 3a/1a4 U 337a4 C PAKTUYECKUM COJIEpPIKaHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOJMMOCTH  JOKa3aTeNbCTB  MPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHUH
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEIUIEKTyaJIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEM 00yUaroIIMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATILHON TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPUM:
YMEHHUSl pPaclo3HaBaTh TMPOSIBIECHUS T'€OMETPUUYECKUX MOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX XU3HEHHBIX CUTYAlUSX W MPU U3YUYECHUH JIPYTUX
y4eOHBIX MPEAMETOB, MPOSIBICHUA 3aBUCUMOCTE ©  3aKOHOMEpPHOCTEH,
MOJIETUPOBAHUS PpEATbHBIX CHUTYallUid, HMCCIEOBAHUS TOCTPOSHHBIX MOJIEJEH,
MHTEPHPETALNU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEpPKATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusaroTcsa: «lIpssMble W IJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukun», «Tema Bpamenus», «BexkTtopel u  KoOpAMHATHI B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHSATUSIMIY», PEICBAHTHBIMU T€OMETPUM HaA YIUIYOJIEHHOM ypOBHE OOYyYEeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeNIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMUECKMX YMEHUH  pacmpenensiercs He  TOJBbKO 10
coJiep KaTelIbHbIM JIMHMSIM, HO M 10 rogam o0ydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil pabodeit
IpPOrpaMMbl, paclpeeEHHbIM IO TojaM OO0y4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0ydaroIIuecs
oOpamiaiucb  HEOJHOKpPATHO. OTO  MO3BOJIAET  OPraHHM30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHSATUAMH U HaBbIKAMU MOCIE0BATEIBHO U MOCTYNATEIbHO, C
COOJTI0/IEHNEM MPUHIIUIA PEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEJICTABICHUN 00YyYaroluXCsl, pacluupsis U yriryosss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3yYEHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3garb ycinoBus s guddepeHunanuu  00ydeHHs, TMOCTPOCHHUS
MHIUBUIYAIbHBIX  00pa3oBaTENbHBIX IMpOrpamMM, OOECHeYuTh yriayOnéHHOoe
M3YUYEHUE T€OMETPUH KaK COCTaBIAIOIIEH yueOHoro npeamera «MaTteMaTukay;

MOJTOTOBUTH OOYYAlOHIMXCA K MPOJODKCHHIO M3YUYEHHS] MAaTeMaTUKHU C
yuétoM BbIOOpa Oyaymied mnpodeccuu, obOecrieurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOGHOro kypca «l'eomerpusi» Ha yriyOJIE€HHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 yaca B HEJIeIIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEPEOMETpUU. Touka, npsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKcHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pECEKArOIInecs,
IapajulesIbHble M CKpelIMBaromuecss mnpsmble. [IpU3HakuM CKpemmBarOIMXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapalIeIbHbIE
IIpPsIMBIE B IIPOCTPAHCTBE, MAPAIICIBHOCTD TPEX MPAMBIX, [1apaUICIbHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHBIE CBOWCTBA MapajJIEIbHOTO NPOEKTHpoBaHUs. W300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUH. YTJbI C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIY IPSAMBIMUA B IpOCTpaHCTBE. [lapanienbHOCTh IUIOCKOCTEN: MapajuiesibHbIC
IIJIOCKOCTH, CBOWCTBA NapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpa’lp, NapauleJenumne],
MMOCTPOEHUE CCUCHU.

IleprieHIUKYISAPHOCTD HPSIMOM U IUNIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAJJIEIBHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYJISp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepIEHIUKYIIIpax.

Yribl B NPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IUIOCKOCTBIO, ABYTIPAaHHBIN
yIoJI, JIMHEWHBIM yIoJl ABYTPAHHOTO yria. TpEXTrpaHHBIM U MHOTI'OTPAHHBIE YIVIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpasHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsAMOYTOJABHBIA — INapajuleJIelUIE] U €ro  CBOWCTBA.
Kparuaiimime myTM Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema Oiiepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamuma: n-yrompHas mnupamuma,
npaBwibHas W yceu€HHass nupamuabl. CBoilctBa pébep M OOKOBBIX TIpaHei
[IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: IPAaBUIbHAs IPU3Ma U



IIpaBWJIbHAS IHpPAMHUIA, INPAaBUIIbHAA TPEYroJibHAs IHpaMHAA U IPABUIIBHBIN
TeTpasap, kyO. IlpencraBieHue o TmpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTadp,
TOJIEKA’AP U UKOCABP.

BblunciieHre 3J€MEHTOB MHOTOTPAHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomans OOKOBOMl MOBEPXHOCTHM M TOJHOW IMOBEPXHOCTU MPAMOU MPU3MBI,
IUIOIalb OCHOBAaHUN, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMON MPHU3MBI.
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTU NPABMWIBHOW NUPAMUIBI,
TeopemMa O IUIOLIAJAN YCEYEHHOW MUPAMHU/IBI.

CumMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  INPABHUIIBHBIX
MHOTOTrpaHHUKOB. CHUMMeETpus B NPAaBWIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHUS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
MTAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANpPAaBJIEHHBIE U IMPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHHsI BEKTOPOB. CBOICTBA YMHOXKEHHUSI BEKTOpa Ha YUCIIO.
ITonsaTe KoMIUIaHapHbIE BEKTOpHI. [IpU3HAK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHapHBIM  BeKTopaMm. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsizb MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MeEkXIy BekTropamu. CKalspHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KITACC

TeJia BpaleHus

[TonsiTHSA: IMWIMHIPUYECKAsT TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTD,
chepuueckass TMOBEPXHOCTh, oOOpasyromue TmoBepxHocTe. Tema BpamieHwus:
UIMHIP, KOHYC, YCEYEHHBIH KOHyc, cdepa, map. B3ammHOE pacmonoxeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue ten
BpaIlieHusl Ha TUIocKocTh. Pa3BépTka nunuHApa u koHyca. CumMmerpusi chepsl u
mapa.

O6BEM. OcHoBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeAactBus u3 He€. OObEM mnpsMoi u
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUpaMuIbl U KoHyca. O0BEM Imapa U mapoBOTO
CErMeHTa.

KomOuHanmmu Tenm BpaimieHUss W MHOTOTpaHHHMKOB. [lpm3ma, BmmcaHHas B
WIMHIpP, OMHCaHHAas oOKojo IumHApa. llepecedenne cdepsl W mapa c
miockocThio. Kacanme mrapa u cdepsl MmIockocThio. [lOHATHE MHOTOTpAaHHHKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHONH B MHOTOTPAHHHUK WJIH TEJO
BpallleHHUS.

[Tnomanr MOBEPXHOCTH IUIMHApPA, KOHYCA, IUIOmaab chephl U €€ yacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/EH MOBEPXHOCTEHN
nmofaoOHeIx Quryp. IlpeoOpa3zoBanue momoOusi, romMmoTeTus. PemieHune 3amad Ha
TUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUt MHOTOTPAHHUKOB 1 TEJI BPAIICHUS: CCUCHUS IMITUHIPA
(mapayyienbHO M TMEPIEHANKYISIPHO OCH), CEUECHHS KOHyca (mapaijieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 1Iapa, METOIbI IIOCTPOCHHUS
CEUYCHHMI: METOJ CJIeIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYILIEH IIJIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Omepanuu  Haa BeKTopaMu. BekTopHoe
yMHOXK€HHE BEKTOpoB. CBOHCTBa BEKTOPHOro YyMHOXeHUs. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTtBe. KoopauHatel BekTopa. PaznoxxeHue BekTopa
mo Oasucy. KoopamHAaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH TEOMETPUUYCCKUX
3azad.

JABUKEeHMSI B IPOCTPAHCTBE

JBmxenuss npoctpancTBa. OTtoOpakeHus. JIBMKEHUS M PaBEHCTBO (QUTYP.
OO6mue cBoiicTBa JBIWKEHWH. Buasl JBIKEHUH: NapaUleIbHBIA EPEHOC,
[EHTPAJIbHAsI CUMMETpHS, 3€pKajbHas CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BociuTaHue:

c(hOpMUPOBAHHOCTD TPAXKIAHCKON MO3UIIMKM 00YyYaIOIIEeTrocs: Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXIAHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIMAJbHBIMU HWHCTUTYyTAMHM B COOTBETCTBUM C UX
(YHKIIUSIMUA 1 HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUUCKOM T'PakTaHCKONW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOU IIKOJIBI,
WCITOJIb30BAaHUE JTHX JOCTIDKCHMA B JPYTUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMMKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoiaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCTBIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIIETo;

4) 3cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs JSCTETUKY MAaTeMaTHYE€CKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCTIPUUMYNBOCTH
K MaTEMaTUYECKUM acCIleKTaM pa3jMyHbIX BUJOB UCKYCCTBa;

5) pusuveckoe BoCIUTAHHE:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 3/I0pOBOro M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATTAHCHUPOBAHHBIM DPEXHUM 3aHATUU H
OTJIbIXa, peryispHas (u3nuecKkass aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTENBHON IESITENBHOCTBIO;

6) TpynoBOe BocniuTaHMe:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTH TPYAOIIO0Us, HWHTEpeC K
pasnmuuHbiM  cpepam  TPOodECCUOHATIBHOM  JIESITEIbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP
Oymymieli mpodeccur W pealn30BBIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U



caM000pa30BaHUI0 Ha TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHME MaTEeMaTHMYECKUX 3HAHWU MJid penieHus 3aJad B 00JacTH
OKPYXalUIEH Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTUYeCKONM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTUS LMBWIM3ALMNHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM Kak CpEeICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBJISATh MPOCKTHYK) M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISAITH U XapaKTEPU30BaTh CYILIECCTBECHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ompeeNieHHs] TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKkaiuy,
OCHOBAHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU MTPOBOJAUMOTO aHAIN34;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

ZenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO IOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbI€ U OT MPOTUBHOIO), BEICTPAUBATh aPTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPHIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMpATh C€Moco0 pemeHus y4eOHOM 3aaauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOWpaTh Hauboliee TOAXOMSIMUNA €  y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPHUEB).

basoBble uccienoBare/ibcKue 1eiicTBUA:



HCITOJIB30BaTh BOIPOCHI KAaK MCCIIEIOBATENbCKANA HHCTPYMEHT I103HAHMS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3y, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0OBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTE MaTeMaTu4ecKkoro o0beKTa, sIBJIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTLHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUSA, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyY€HHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIEHNU;

MIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKXKe BbIJIBUIATh
MPEANOI0KEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISTh JACPUIUTH MH(OpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U I pEUISHUS 3a]1auH;

BBIOMPATh MH(DOPMALUIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALINIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuecKH;

OLICHUBATH HaJIEXKHOCTh uH(pOopMaIuu 1o CaMOCTOSATEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBIE YHHMBeEpPCcaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYIIMPOBATH CY>KJICHHS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayd,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJI¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
mpoOJIeMBbl, pemaeMOl 3adaud, BBICKA3BIBATh WJCH, HAIlCJICHHBIC HA TIOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudUe U CXOJCTBO IMO3HUIIMNA, B KOPPEKTHOU (dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3YyJIbTAThl PEIICHMS 33J1auH, YKCIIEPUMEHTA, UCCICAOBAHMS,
MPOEKTa, CaAMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4¥, BRIOUPATh CIIOCOO pEIeHus C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATEIBHOM  pedUIeKCMU KAk  OCO3HaHHUS
COBEpIIAEMBIX JACHCTBUIM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/ETh
crnoco0aMu CcamMONpPOBEPKH, CAMOKOHTPOJSI Mpollecca U pPe3ysibTara pPelleHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJauH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTKEHUS WM HEIOCTIKCHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpeiensTh
BUJIbI pabOT, JOrOBapUBATHCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
00001aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX GopMax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4YJI€HAMHU KOMaHbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyJaromuiicss HAy4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU TOHSTHUSIMH CTEPEOMETPUM TIPU
pEelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX NPU PEHICHUU
T€OMETPUYECKHUX 3a]1ay;

e KJIACCH(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBA3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPIMON U
IJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITHUSIMU, CBI3AaHHBIMA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (Tpu3Ma,
nupamuia, NpsSMOYTOJIbHBIN Mapaiesaenunena, Kyo);

e KJIacCU(PUUUPOBATH  MHOTOTPAHHUKH,  BbBIOMpass  OCHOBAaHMS IS
KJ1Iaccu(UKaIuu;

e CBOOOAHO ONEpUPOBATH IOHATUSIMHU, CBA3aHHBIMH C  CEUYEHHUEM
MHOTOTPAaHHUKOB IJIOCKOCTBIO;

e BBINIOJHATH napajjienbHOe, LEHTpaAJIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBINOJIHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIAAM  IOBEPXHOCTEHM  MHOTOIPAaHHHMKOB  (IIpHU3Ma,
nupamuia), FTeOMETPUYECKUX Tell C TpUMEHEHUuEM (HOpMYyT;

e CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, LEHTP, OCb U IUIOCKOCTb CHUMMETPUU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e  BBINOJHATHACHCTBUSHAABEKTOPAMU;

e pemarh 3aJadyd Ha JOKAa3aTeJbCTBO MAaTEMaTUYECKUX OTHOLICHHA U
HaxO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IpU PEHICHUH MaTeMAaTUYECKHUX 3a]]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MNpPeoOpa3OBbIBATh M HMHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YyepTekax U pUCYHKaXx;

e TMPHUMEHATH I[OJYYEHHbICE 3HAHUS HA [PAKTUKE: CpPAaBHUBATH W
aHANIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mpolecce IOMCKAa pelieHus MaTeMaTU4ecKu  Cc(hOopMyJIMpOBaHHOM
npo0JieMbl, MOJEINPOBATh pEAIbHbIE CUTyallUd Ha S3BIKE TI'€OMETPHH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJENIN C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, peliatb MPAKTUYECKUE 3a7auH,
CBSI3aHHBIE C HAXOKJIEHUEM F€OMETPUUYECKUX BEIUYHH;

e UMETh NIPEJCTABICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiaacca oOy4Jaromuiicst HAy4uTCs:



CBOOOJTHO OTEPUPOBATH TMOHSATUSMH, CBS3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOW U cepruyeckor MOBEPXHOCTSAMU, OOBSICHITH CIOCOOBI
MOy YEeHUS;

OIEpUpPOBATh MOHATUAMHM, CBA3aHHBIMH C TEJIAMH BPAIICHUS: LIHWJIUNHIPOM,
KOHYCOM, c(pepoii u mapom;

pacmo3HaBaTh Teia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1miap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUS TeJl BPAIllCHUS;

KJIaCCU(PHULIMPOBATh B3aUMHOE PacIioNOXKeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJl BpAICHUA,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHALHUSAMH Tell
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHWK, BIIMCAHHBIA B chepy U
ONMMCAHHBIA OKOJO ceprl, chepa, BIUCaHHAS B MHOTOTPAHHUK WITU TEJO
BpaICHUS;

BBIYKCIIATh COOTHOIIECHUS MEXY IJIOIAIIMHU MOBEPXHOCTEW U 00BEMaMHU
ITOJIOOHBIX TET;

n300pakath u3y4yaembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKUE
YEepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPAILICHUS;

W3BJICKaTh, WHTEPHPETUPOBATH W MpPeoOpa3oBbIBATh HHPOPMAILIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpEACTABICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO ONEPUPOBATH IMOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOTHATHOIIEPALIUMHAABEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PEIICHNH;
CBOOOJTHO OMNEPUPOBATH TOHATHUSIMHU, CBSI3AHHBIMU C JIBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOTHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJI BpalllEHUs TMpU
MapaJyIeIbHOM  IIEPEHOCE, ULUECHTPAIBHOM CHMMETPHUHM, 3€PKAJIbHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMOIA, TpeoOpa3oBaHus MOA00uS;
CTPOUThH CEYEHHUs] MHOTOTPAHHUKOB M TeJl BPAILLECHUA: CEUCHHS LMWIMHAPA
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUEHUSI KOHYca (MapaijieabHbIe
OCHOBAHMIO U MPOXOSLIUE YepE3 BEPILINHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOEHUSI CEUEHUW: METOJ CIIeJIOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBATBI€OMETPUUECKUEY TBEPIKICHUS,

MPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUs CTePEOMETPUUECKUX
3a/a4, OPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmarh 3ajJadyd Ha JIOKa3aTeIbCTBO MATEMAaTHUYECKMX OTHOLICHUH U
Hax0XJICHUE T€OMETPUUECKUX BEJINYUH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  [OJYYEHHbIC  3HAHUSA  HA  [PAKTUKE:  CPAaBHUBATS,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluU, IPUMEHATh U3YYEHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCEe TMOHWCKA  PEUICHUS
MareMaTudecku  cHOpMYJHUPOBAHHOM  MPOOJEMBI,  MOJETUPOBATH
pealibHbIE CHUTYAallMd Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH MOCTPOCHHBIE
MOJEIN C UCIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHATUA U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTUYECKHE 3ajlaud, CBSI3aHHBIE C
HAXOXJICHUEM F'€OMETPUUYECKUX BEIIUYNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne n/m HauMeHnoBaHuepasieioB U KosnuectBouacos DJIeKTpOHHBIe (HU(POBHIE)
TEeMIIPOrPaMMBI Bcero o0pa3oBaTe/ibHbIEPECYPCHI
bubmuoreka I{OK https://m.edsoo.ru/7f415b90
| BBe/ICHUE B CTEPEOMETPHIO 7 I/Ichoplxv/[auI/IOHHo—o6pa3OBaTeJILHa51 cpena
«Poccuiickas 3JIEKTpOHHAs IIKOJIa»
https://resh.edu.ru.
bubmuoteka I{OK https://m.edsoo.ru/7f415b90
) BzaumHoe pacnionoxeHue npsMbIX B 6 Nudopmanmonno-odpazoBaTensHas cpeaa
MIPOCTPAHCTBE «Poccuiickas 37eKTpOHHAS IIKOJIa»
https://resh.edu.ru.
bubmmoteka [{OK https://m.edsoo.ru/7f415b90
3 [TapannenbHOCTh NPAMBIX U IIOCKOCTEH B g HNudopmanmonno-o6pa3oBaTeapHas cpeaa
MIPOCTPAHCTBE «Poccuiickas 37eKTpOHHAS IIKOJIa»
https://resh.edu.ru.
bubmuoteka [{OK https://m.edsoo.ru/7f415b90
4 [lepneHauKyISIPHOCTD NPSAMBIX U 25 Nudpopmannonno-oOpa3oBaTenbHas cpeaa
IJIOCKOCTEW B MPOCTPAHCTBE «Poccuiickas 27eKTpOHHAS IIKOJIa»
https://resh.edu.ru.
bubmuoreka [{OK https://m.edsoo.ru/7f415b90
5 VItbl 1 paccTosmis 16 I/IH(bOpli/[aIlI/IOHHO-O6paBOBaT€JIBHa$I cpena
«Poccuiickas 37eKTpOHHAS IIKOJIa»
https://resh.edu.ru.
6 MHororpanHuku 7 bubnnorexka [{OK https://m.edsoo.ru/7f415690

WNudopmannonHo-obpa3oBareibHas cpeia
«Poccuiickas dJIEKTPOHHAS IIKOJIA»




https://resh.edu.ru.

bubnuoreka [{OK https://m.edsoo.ru/7f415b90

HNudopmannonHo-obpa3zoBarenbHas cpeaa

7 Bexkropsl B IpocTpaHCTBE 12 .
«Poccuiickast 37€KTpOHHAS IIKOJIa»
https://resh.edu.ru.
bu6mmoreka LIOK https://m.edsoo.ru/7f415b90

2 [ToBTOpEeHue, 0600IIEHUE U 5 HNudopmanmonno-o0pa3oBaTeapHas cpeia

CHUCTEMaTH3alus 3HAaHUU «Poccuiickas 2J€KTpOHHAS IIKOJIa»
https://resh.edu.ru.
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102




11 KIIACC

Ne i/

HaumeHoBaHuepasaeioB U
TEMIIPOrPpaMMBI

KoanuyecTBo4acos

Bcero

JuekTpoHHbIE (UG POBHIE)
o0pa3oBaTebHbIEPECYPChI

AHaJ'II/ITI/I‘IeCKaHFGOMeTpI/IH

15

bubmuoreka [{OK https://m.edsoo.ru/7f415b90
HudopMalimoHHo-o0pa3oBarTebHas cpeaa

«Poccuiickas 3JIEKTpOHHAs IKOJIa»
https://resh.edu.ru.

[ToBTOpeHnue, 06001IeHNE U
CHCTEMAaTH3alHs 3HAHUI

15

bubmuoreka [{OK https://m.edsoo.ru/7f415b90
HNudopmanmonHo-odpa3zoBarteibHas cpea

«Poccuiickas 3J1eKTpOHHAs IKOJIa»
https://resh.edu.ru.

OO6BbEMMHOTOTpaHHHUKA

17

bubmuoreka [{OK https://m.edsoo.ru/7f415b90
UndopmaimonHo-06pasoBaTenbHas cpeia

«Poccutickast 31eKTpOHHAs IIKOJIay
https://resh.edu.ru.

TenaBpaieHus
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IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosnnuyecTBouacos
Nen/m | Temaypoka
Bcero

I OcHoBHBIE TIpaBUIIa U300paKEHHS HA PUCYHKE TUIOCKOCTH, MapajIeIbHBIX MPSAMBIX (OTPE3KOB), |
CepeaMHbI OTpe3Ka

) [ToHsATHSA cTepeoMeTpHUH: TOUKA, PsIMast, INIOCKOCTh, TPOCTpaHCTBO. OCHOBHBIE MTPABUIIA |
n300paKeHHsI HAa PUCYHKE TUIOCKOCTH, MapajlIeNIbHBIX MPSAMBIX (OTPE3KOB), CEpEIMHBI OTpPE3Ka

3 [TonsTHs: nepecekarolecs MIOCKOCTH, TEPECEeKAIOLINECs IpsAMas U MII0CKOCTh; |
MOJIyIPOCTPAHCTBO

4 [TonsiTus: nepecekarourecs MIOCKOCTH, IIEPECEKAIOINECS IPSIMast U IIIOCKOCTb; |
MOJIyIPOCTPAHCTBO

5 MHoOrorpaHHuKy, 1300paXeHne MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

6 MHororpaHHuKH, H300paXKeHne NPOCTEHIINX TPOCTPAHCTBEHHBIX (PUTYpP, HECYLIECTBYIOIUX 1
00BEKTOB

7 AKCHOMBI CTEPEOMETPHH U NEpBbIE ClleACTBUA U3 HUX. CTapToBasi IMarHOCTUKA 1

8 AKCHOMBI CTEPEOMETPHH U MEPBBIE CIEICTBUS U3 HUX 1

9 AKCHOMBI CTEPEOMETPHH U TIEPBBIE ClIeACTBUS U3 HUX. CIIOCOOBI 331aHUs IPSMBIX U TUIOCKOCTEH |
B ipocTpancTBe. O003HAYECHUATIPSAMBIX U IJIOCKOCTEH
N300pakeHne ceueHuil mupaMuabl, Kyoa U mpu3Mbl, KOTOpPbIE IPOXOAAT yepe3 Ux peodpa.

10 N300pakeHnenepecedeHUus 0Ty YeHHBIXTITIOCKOCTEH. 1
PackpaiBaHuenocTpOeHHbIXCeUeHUIPa3HbIMUIIBETAMU
N300pakeHue ceueHuit mupaMuabl, Kyoa u mpu3Mbl, KOTOpPbIE IPOXOAAT yepe3 UxX peodpa.

11 N300pakeHnenepece4eHus 01y YeHHBIXIIOCKOCTEH. 1

PaCKpaI_HI/IBaHI/IeHOCTpOGHHHXCCHCHHﬁpaSHLIMHHBeTaMH




H3o0paxeHne cedyeHui mupamMuibl, Ky0a 1 MpU3Mbl, KOTOPBIE MIPOXOJIAT uepe3 ux peopa.

12 N3o0pakeHnenepeceueHusIOMyYeHHBIXTUIOCKOCTEH.
PackpaiinBaHnenocTpOeHHbIXCEUEHNHPa3HBIMULIBETAMU
N3o0pakeHne ceueHnii mupaMu/Ibl, KyOa U IPU3MBbI, KOTOPBIE MPOXOAT Yepe3 ux peopa.

13 N306paxeHuenepecevyeHus 01y 4eHHbIXIIIOCKOCTEH.
PackpamrBaHnenocTpoOeHHbIXCEYEHUHPa3HBIMULIBETAMU

14 Mertoa cnesioB AJist MOCTPOSHUS CeUEHUN

15 Merton ciieoB uist IOCTpoeHust ceueHuil. CBOMCTBA NepeceueHil MPSMBIX U IIOCKOCTEN

16 Merton cnenoB aist noctpoeHus: ceueHuil. CBOMCTBa nepeceyeHuit MpsMbIX U MIIOCKOCTEN

17 [Toctpoenue ceuenuii B mupamuje, Kyoe no Tpém Toukam Ha pédpax. Co3naHue BHIHOCHBIX
yepTexel U 3aMuch M1aroB NOCTPOEHUS

13 [Toctpoenue ceueHuii B nupamujie, Kyoe no TpéM Toukam Ha péopax. Co3naHue BBIHOCHBIX
yepTekel U 3aMuch H1aroB MOCTPOEHUS

19 [Toctpoenue ceueHuii B nupamujie, Kyoe no TpéM Toukam Ha péOpax. Co3naHue BHIHOCHBIX
YepTeKEeW U 3aIlliCh I1aroB MOCTPOEHUS

20 [Toctpoenue ceueHuii B mupamue, Kyoe mo Tpém Toukam Ha pédpax. Co3naHue BHIHOCHBIX
YepTeKEeW U 3alliCh I1aroB MOCTPOEHUS

21 [ToBTOpeHue muaHuMeTpuu: Teopema o MPOMOPIHOHANBHBIX 0Tpe3kax. [lonobueTpeyroasHIKOB

2 [ToBTOpenue mnanumerpun: Teopema MeHenas. PacueTsl B ce4€HUSIX HAa BBIHOCHBIX YE€pPTEkKaX.
HcTopusipa3BUTHAIUIAaHUMETPUU U CTEPEOMETPUU

23 Kontponbnas padorta Ne 1 "Akcuomsl ctepeomerpun. Ceuenus"

24 B3aumHoe pacnionoxeHue npsmsix B npoctpaHcTse. CkpemuBaromuecs npsaMsle. [Ipuznaku
CKpelMBaroImuxcs npsaMbix. [lapamienpHplenpsiMble B IPOCTPAHCTBE
Teopema 0 CylIECTBOBAHUM U €AMHCTBEHHOCTH NIPSIMON NapalIeIbHOM TaHHOW MPSIMOH,

25 MPOXOJIAIIECH Yepe3 TOUKY MPOCTPAHCTBA U HE JIe)Kallled Ha TaHHOUM npsamoi. JlemMma o
NepECEYEHUMNIIAPAIIIENbHBIXIIPAMBIXIIIIOCKOCTBIO

26 [TapannensHOCTB Tpex NpsMbIX. TeopeMa o TpEX mapajienbHbIX OpsMbIX. Teopema o




CKPCHIUBAOIIHUX CATIPAMBIX

ITapamnensHOE npoekTupoBaHre. OCHOBHBIE CBOMCTBA MAPAJLIEIBHOIO IPOESKTUPOBAHHS.

27 N306paxeHnepasHbIX(pUryp B napauieabHOUIPOEKIIMH 1

28 I{enTpanbpHas NpoeKysl. YT0JI C COHAIPABIEHHBIMA CTOPOHAMM. Y TOIMEKIYTIPSIMBIMU 1

29 3amauyn Ha JOKa3aTeNbCTBO M UCCIIEI0BAaHUE, CBSI3aHHBIE C PACIIONIOKEHUEM MIPSIMBIX B 1
IIPOCTPAHCTBE

30 [TonHsTHS: MapanaenbHOCTh MPSMOI U MJIOCKOCTH B MpOCTpaHCTBe. [Ipu3Hak mapainenbHOCTH 1
npsAMOi U miockocTu. CBoKCTBaNapayieIbHOCTUIIPAMOM U TUIOCKOCTH

31 ['eomeTpryeckue 3a7aun Ha BBIYUCIIEHUE U JI0KA3aTENbCTBO, CBA3AHHBIE C ApaAJIEIbHOCTbIO |
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE

1 [TocTpoeHue ceueHus, IPOXOAIIETo Yepe3 JaHHYIO MPSMYIO Ha YepTeke U MapaljieIbHOTO )
JIpyrou npsamoi. PacuéroTHomeHni

1 [TapannensHas mpoeKuus, IPUMEHEHHE [l OCTPOCHUS CeUeHHH KyOa 1 mapauienenumeaa. 1
CaolicTBanapajuiesenune1a u Ipu3Mbl

34 [TapannenpHele mockocTy. [Ipu3Haky napayieabHOCTH JBYX INIOCKOCTEN 1

35 Teopema o napamieabHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH, TPOXOISIICH Yyepe3 TOUKy, He 1
MIPUHAICKAILYIO0 JaHHOW TUIOCKOCTH U CJIEJICTBUS U3 Hee

16 CaolicTBa napasuieabHbIX MJIOCKOCTEN: O MapaJljIeIbHOCTH MPSMBIX IIEpeceUeHUs Mpu i
MEePECEUCHNH ABYX MapaJUIeIbHbIX MIIOCKOCTEN TPEThEi
CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 OTpe3Kax NapauleIbHbIX IPAMBIX, 3aKIIFOUEHHBIX

37 MEXJly MapajyIebHbIMU INIOCKOCTSAMH; O IIEPECEUEHNH NIPSIMOM C IBYMS IapajuleIbHbIMU 1
IUIOCKOCTSIMU

38 [ToBTOpenwue: Teopema [Tudaropa Ha IIOCKOCTH 1

39 IToBTOpEHME: TPUTOHOMETPUSNPSIMOYTOJBHOTOTPEYTOJIBHUKA 1

40 CBoiicTBa Ky0a ¥ MPSMOYTOIBHOTO MapaJlyIe/ICITUIIe 1A 1

41 Brruncnenue UIMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM MapalijiesieuIese 1

42 IlepneHAUKYISIPHOCTD MPSAMOM U INIOCKOCTH. IIpU3HaK neprneHuKyIspHOCTH NPAMOU U 1




IIJIOCKOCTHU

[lepneHaAuKyISIPHOCTD MPSAMOM U TNIOCKOCTH. [Ipu3HaK neprneHIuKyIspHOCTH NPAMON U

43 1
IJIOCKOCTH
44 Teopema o CYI_]_ICCTBOUBaHI/II/I Y €AMHCTBEHHOCTH IPSIMOMU, IPOXOAAIIECH Yepe3 TOUKY IPOCTPAHCTBA 1
Y NEPIEHANKYJISIPHON K ITIOCKOCTH
45 [110CKOCTH UM NEpHEHIUKYIISIPHBIE UM IIPSIMbIE B MHOTOTPAaHHUKAX 1
46 [T1n0cKOCTH ¥ EPIEHIUKYIISIPHBIE UM IIPSIMbIE B MHOTOTPAHHUKAX 1
47 [lepnienaukysip 1 HakiIoOHHAs. [locTpoeHue NeprneHANKyIsIpa U3 TOUYKU Ha IPSIMYIO 1
48 Ilepnenaukyisip u HakiIoHHasA. [locTpoeHne nepneHauKyIsipa U3 TOYKH Ha MPSMYO 1
49 Teopema o Tpéx nmepreHANKYIIsApax (MpsimMas u oOpaTHast) 1
50 Teopema o Tpéx nepneHAnKyIsApax (MpsimMas 1 oOpaTHast) 1
51 Yronmexay CKpenMBaroIUMHUCATIPIMbIMU 1
52 ITouck nepneH uKyIApPHBIX OPSIMBIX ¢ TOMOIIBIO MEPIEHINKYIISAPHBIX IIIOCKOCTEN 1
53 OpTOroHanbHOENPOEKTUPOBAHNE 1
54 [Toctpoenue ceuenuii Ky6a, IpU3MBbl, IPAaBUIBHOM MUPAMUABI C TOMOILBIO OPTOrOHAJIBHON |
IIPOEKLIAU
55 [Toctpoenue ceueHuit Kyda, MpU3Mbl, IPABUILHOM MUPaMH/IbI C TIOMOIIBI0 OPTOTOHAIBHOM |
IIPOEKLIAN
56 CumMMeTpHs B MPOCTPAHCTBE OTHOCUTENBHO IIIOCKOCTH. [ImockocTucummeTpuii B )
MHOTOTpaHHHUKaX
57 [Tpu3Hak neprneHuKyJIIpHOCTH NPSIMON U INIOCKOCTHU KaK CIEACTBUE CUMMETPUN 1
58 ITpaBriIbHBIE MHOTOIpaHHUKH. Pacd€r paccTOsIHUI OT TOYKHU A0 INIOCKOCTH 1
59 IIpaBHuIBHBIE MHOTOTPAHHUKH. Pacd€r pacCcTOSIHUI OT TOUKH J0 IJIOCKOCTH 1
60 CrniocoObl 0nyCTUTh NEPIIEHANKYIISPBI: CHMMETPHUS, CABUT TOUKHU I10 MapaIeIbHON NpIMOi 1
61 CnBur no HenapaienbHON NPSIMOM, U3MEHEHUE PACCTOSHUI 1
62 KonTtponbHas padora Ne 2 "B3anMHOe pacmnoioskeHHe MPSMBIX M TNIOCKOCTEH B ITpoCcTpaHCcTBE" 1




HOBTOpeHI/IeZ yroj MCXKAY IPpAMBIMHU Ha IINIOCKOCTH, TODUT'OHOMCTpPHUS B IPONU3BOJIbBHOM

03 TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB 1

64 [ToBTOpEHME: Yroa MKy CKPEIIMBAIOIIUMUCS IPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTpryeckue METOABI BEIUMCICHHS YIJ1a MEXKY IPSMBIMA B MHOTOTpaHHHUKAX 1

66 JIByrpansbiii yroa. CBOICTBO JIMHEHHBIX YIJIOB JBYTPAHHOIO yIia 1

67 [Tepnienaukysipabie MI0CKOCTA. CBOKCTBA B3aUMHO MEPIEHANKYISIPHBIX TUIOCKOCTEN 1

68 [Tpu3Hak neprneHuKyJIIpHOCTH IUIOCKOCTEH; TeopeMa o MpSMOM repeceueHus ABYX IIOCKOCTEN |
MEePIEHANKYIISIPHBIX TPEThEN IITIOCKOCTH

69 [TpssMOyTONBHBIN Mapaiesenune; Ky0; H3MepeHsi, CBOMCTBA MPSMOYTOJIIEHOTO |
napajuiejenunesia

70 Teopema 0 AMaroHanu NpsSMOYTOJBHOTO MapaJIeNICIUIEa U CIEICTBUE U3 HEE 1

71 CrepeomeTprueCcKUE U IPUKIAIHbBIE 33]1a4H, CBA3aHHBIE CO B3AMMHBIM PACIIOJIIOKEHUEM MTPSMBIX |
1 TUIOCKOCTH

7 [ToBTOpEHME: CKpEIMBAIOIIMECS MIPSMBIE, TapaJUIeNIbHbIE IIIOCKOCTH B CTAHIAPTHBIX |
MHOTOTpaHHHUKaX

7 [Tapa napayienbHbIX IVIOCKOCTEW Ha CKPEIMBAIOIINXCS MPSAMBIX, PACCTOSTHUE MEXKIY 1
CKPEIIMBAIOIIUMUCS MPSIMBIMU B IPOCTBIX CUTYAIHSIX

74 PaccrosiHue OT TOYKH 10 INIOCKOCTH, PACCTOSIHUAE OT MPSAMOMN 10 INIOCKOCTH 1

75 Brruncnenne pacCTOSHUN MEXy CKPELIIUBAIOLIMMUCS MPSMBIMH C TOMOUIbIO NEPIIEHANKYIIIPHON |
IJIOCKOCTH

76 TpéxrpaHHblid yroj, HEpaBeHCTBA JJI TpeXrpaHHbIX yrioB. Teopema I[udaropa, Teopemsl |
KOCHHYCOB M CUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

77 DneMeHTHI ChEePUIECKON TeOMETPHH: T€OAe3NIECKHE JIMHUN Ha 3emiie 1

78 Kontponbnas padora Ne 3 "Yrubl u paccrosinus” 1

79 CucremaTtu3zanus 3HaHuN "MHOTrOrpaHHHK U €0 3JIEMEHTHI" 1

80 [Mupamuna. Buael nupamun. [lpaBunbsHas nupamuaa 1




81 [Tpusma. [Ipsimas u HakinoHHas npu3Mbl. [IpaBunpHasIpU3Ma 1
82 [IpsiMoit mapasnenenurne, NPSIMOYTOIBHBIN MapajuieNenumne;], Kyo 1
83 BrinyxiibiemHororpanHuku. Teopemadiinepa 1
84 Brinykieie MHOrorpanHuku. Teopema Diinepa. [IpaBunbHbIe M NOTYNpaBUIIbHBIE MHOTOTPAHHUKHU 1
85 KonTtponbnaspabora Ne 4 "MHuororpaHHuKH" 1
86 ITonsiTHE BEKTOpa Ha IUNIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMaBEKTOPOB 1
88 Pa3HOCTBBEKTOPOB 1
89 [IpaBunonapannenenunena 1
90 YMHOKEHUEBEKTOPAHAYUCIIO 1
91 Paznoxenue BekTopa mo 0a3ucy Tpéx BEKTOPOB, HE JIEKAIIUX B OJHOU MJIOCKOCTH 1
92 CkansipHOEIIpOU3BEICHNE 1
93 IIpomexxyrounas arrecranus. Tect 1
94 Beluncnenue yria Mexly BEKTOpaMHu B IPOCTPAHCTBE 1
95 IIpocreiimne 3ana4u ¢ BEKTOpaMu 1
96 IIpocreiimnesanadn ¢ BEKTOpaMHU 1
97 [Ipocreiinue3anayn ¢ BEKTOpaMu 1
98 [Ipocreiimnesanayu ¢ BEKTOpaMH 1
99 O06o01IeHre U cUCTeMaTH3alUsI3HAHHHA 1
100 O060011IeHNE U CUCTEMATH3AUI3HAHUI 1
101 0O0001eHre U cUCTEMaTU3alUA3HAHNI 1
102 O06o011eHre U cucTeMaTu3alusI3HaHU I 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KoanuyecrBouacos
Nen/m | Temaypoka
Bcero
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa Ha INIOCKOCTU U B IIPOCTPAHCTBE" 1
2 [ToBTOpenue Templ "CkaisipHOE NPOU3BEICHUE BEKTOPOB" 1
3 [ToBTOpeHue TeMsbl "Bpluncienue yria MexJy BEKTOpaMH B IIpocTpaHcTBe" 1
4 [loBTOpeHue TeMbl "YpaBHEHHE IPSIMON, IPOXOAIIEH Yepe3 1BE TOUKU" 1
5 YpaBHEHHE IIJIOCKOCTH, HOPMaJlb, YPAaBHEHHE IIJIOCKOCTH B OTPE3KaX 1
aBHEHHE IIOCKOCTH, HOPMaJlb, ypaBHEHHUE INIOCKOCTU B OTPE3KAX
6 v , , 1
7 BekropHoenpousBeaeHne 1
8 JIuneliHpIeHEPaBEHCTBA, JIMHEMHOCTIPOTPAMMHUPOBAHUE 1
9 JInHelHbIEHEPAaBEHCTBA, JIMHEHHOETIPOrPAMMHUPOBaHHE 1
HAJIUTUYECKUE METOABI PACYETA yIJIa MEXKIY NIPSIMBIMA B MHOTOTPaHHHUKAX
10 A 1
11 AHaIMTUYECKHE METObI Pacy€Ta yIjia MEKy INIOCKOCTIMU B MHOTOTPAaHHUKAX 1
12 dopMya paccTOSIHUS OT TOYKH 10 IUNIOCKOCTH B KOOPJAMHATAX 1
13 HaxoxxaeHue paccTosHUM OT TOUKHU A0 MIIOCKOCTH B KyOe 1
14 Haxoxnenve paccTOSHUI OT TOYKH JI0 MUIOCKOCTH B NMPAaBUJILHON MUPAMHJIE 1
15 KonTponbHasgpabora "Ananurnyeckasreomerpus” 1
16 CeueHUSIMHOTOTPaHHUKOB: CTaHAAPTHBIEMHOTOTPaHHUKHU 1
17 CeueHUSIMHOTOTPAaHHUKOB: METO/ICIIE/IOB 1
18 CeueHnst MHOTOIPaHHUKOB: CTaHIAPTHBIE INIOCKOCTH, IEPECEUECHMSI IIPSMBIX U TUIOCKOCTEN 1
5
19 [TapatenpHble NpsMbIE U IUIOCKOCTH: MTAPAJUIEIIBHBIE CEUECHMS 1
20 [TapannenbHble NpsIMbIE U TUNIOCKOCTU: PacU€T OTHOILIEHUHN 1
21 [TapanenbHble NPsAMBIE U TUIOCKOCTH: YIJIbl MEXKAY CKPEILNBAIOIUMUCS IIPSIMBIMU 1




HepneHnHKynﬂpHHe MMPAMBIC U INIOCKOCTU: CTAHAAPTHLBIC IMapbl MNCPIICHANKYJIAPHBIX IUIOCKOCTEH

22 U IPSMBIX, CAMMETPUU MHOTOTPAaHHUKOB 1
23 [TeprienquKysipHBIC IPSMBIE U TUIOCKOCTH: TEOPEMa O TPEX MEePIEHANKYISIpax 1
24 [lepnienquKyAsipHBIE MPSMBIE U TUIOCKOCTHU: BHIYMCIICHHS IJIMH B MHOTOTPaHHUKAX 1
25 [ToBTOpEeHME: MIOMAAN MHOTOYTOIEHUKOB, (POPMYIIBI TSI TJIOMIAACH, COOOpaKeHHs MOA00uUS 1
26 [ToBTOpEHME: TUIOIIAAM MHOTOYTOJILHUKOB, (POPMYIIBI IS TUTONIAIeH, COOOpaKeHHS 1101001 1
27 [ToBTOpEHME: TUIOMIAAN MHOTOYTOJILHUKOB, (DOPMYJIBI JJIS TUIOIIAICH, COOOpaKeHus MoA00us 1
73 [lnomaau ceyeHnii MHOTOTPaHHUKOB: IUIOLIAAU ITOBEPXHOCTEN, pa3pe3aHus Ha YacTH, 1
COOOpaKeHHSI TIOJTOOMSI
29 [lnomaam ceyeHnii MHOTOTPaHHUKOB: IUIOLIAAU ITOBEPXHOCTEN, pa3pe3aHus Ha YacTH, 1
CO00paxeHust MOA00MS
30 KoHntposnbhas padora "IloBTOpeHHE: MHOTOTPAaHHUKH, CEUYEHUSI MHOTOTPaHHUKOB" 1
31 O06BeM Tema. O0BeM IPSIMOYTOJIBHOTO MapajuieJenuneaa 1
32 3amaun 00 yaABOCHUH Ky0a, 0 KBaapaType Kyda; O TPUCEKIUH YIIia 1
33 CrepeoMeTpuyecKre 3aa4u, CBI3aHHbBIE C 00bEMOM MPSMOYTOIBLHOTO Mapaliesenuneaa 1
34 [Tpuxiagubie 3a1aun, CBI3aHHbBIE C BBIYUCIEHUEM 00bEMA MPSMOYTOJIBHOTO Mapasljiesenune1a 1
35 OO6BEMITPAMOUTIPU3MBI 1
36 CrepeoMeTpUyecKHe 3a1auu, CBSI3aHHbIE C BEIYUCICHHEM 00BEMOB MPSMON TPU3MBI 1
37 [Ipuknaanele 3aauu, CBSI3aHHbBIE C 00BEMOM MPSIMOI TPU3MBbI 1
38 Brruncienre 00bEMOB TeJT ¢ TOMOIIBIO onpeaenéHHOro nHTerpaina. O0bEMHAKIOHHONTIPHU3MBI 1
39 Boruncnenne 00bEMOB TeI ¢ TOMOIIBIO ONpeIeaEHHOro nHTerpana. OobEMIIUpPaMu/IbI 1
40 ®dopmyna 00béMa nupamubl. OTHOIIEHUE 00HEMOB MTUPAMHE/T C OOIIUM YTIIOM 1
41 ®opmyia 06béMa nupamuisl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOLIUM YTIIOM 1
42 CrepeomeTpruecKue 3a1a4uu, CBA3aHHbIC ¢ 00bEMaMK HAKJIOHHOW MTPU3MBI 1
43 CrepeomeTpruecKue 3aa4u, CBI3aHHbIC C 00bEMaMH TUPAMU/TBI 1
44 [Tpuknanaeie 3a1a4n o Teme "OO0bEMBI Ten'", CBI3aHHBIE ¢ 00bEMOM HAKIIOHHOW MPU3MBI 1




45 [Tpuxnagusie 3agaun o reMe "OOBEMBI Ten", cBs3aHHBIE ¢ 00BEMOM MUPAMHU/IBI 1
46 [Tpumenenne 06bEMOB. BrruncieHune paccTosHUs 10 TUIOCKOCTH 1
47 Kontponbnaspadora "O0bEMMHOTOrpaHHUKA" 1
48 Hunuuapudeckas HIOBEPXHOCTh, 00pa3yonie HIMIHNHAPUIECKON TOBEPXHOCTH 1
49 Humauap. Ipsamon kpyroson muuHap. Ihnomans moBEpXHOCTH HWIMHIpA 1
50 KoHnueckasi moBepxXHOCTh, 00pa3yrolue KOHNIeCcKoi moBepxHocTu. Konyc 1
51 CeueHure KOHycCa TUIOCKOCTBIO, MapalIeIbHON TJIOCKOCTH OCHOBAHUS 1
52 Yceuénnslii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomane 60KOBOIM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCa 1
54 [Tnomaas GOKOBOM MOBEPXHOCTH M MOJTHON MOBEPXHOCTH KOHYyCa 1
55 CrepeomeTpruecKue 3aa4i Ha 1I0Ka3aTeIbCTBO M BBIUMUCICHUE, TOCTPOCHUEM CEUCHHI 1
HUINHAPA, KOHyCa
56 CrepeomeTpruecKkue 3aa4i Ha 10Ka3aTEIbCTBO M BBIUMUCIECHUE, TOCTPOCHUEM CEUCHUI 1
HWIMHAPA, KOHYyCa
57 [Ipuknagneie 3a1aun, CBA3aHHBIE C HUIUHIAPOM 1
58 [Ipuknaaneie 3aa4u, CBI3aHHBIEC C [IUIUHIPOM 1
59 Cdepa u map 1
60 [Tepeceuenue cdeps! u mapa ¢ mwiockocThio. Kacanue mapa u cdepsl miockocTeio. Bua u |
u300pakeHuenapa
61 [Tepeceuenue cdepsrl u mapa ¢ mwiockocThio. Kacanue mapa u cdepsl miockocTeio. Bua u |
n300pakeHuenapa
62 VYpasuenue chepsl. [Inomans chepsl u e€ yacreit 1
63 CummeTtpusichepsl U mapa 1
64 CrepeoMeTpHuecKre 3aJ]a4i Ha JOKA3aTeILCTBO U BEIYHCIICHHE, CBSI3aHHBIC CO C(hepoid U IapoM, 1

IMOCTPOCHUEM HX CEUYCHMI IIIOCKOCTHIO




CTePCOMeTpI/I‘ICCKI/Ie 3aJa4M Ha J0Ka3aTCJIbCTBO U BBIYUCICHHUEC, CBA3aHHBIC CO C(bepoﬁ " m1apom,

65 MOCTPOECHUEM UX CEYEHMI MIOCKOCTHIO 1

66 [Ipuknagueie 3a1a4n, CBsI3aHHbBIE CO CPEepoit U apoM 1

67 [ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BEIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIE TIO100Ms 1

68 Paznuynble KOMOMHALIMY TEIl BpallleHUs! 1 MHOTOTPaHHUKOB 1

69 3agaun no Teme "Tena U TOBEpXHOCTH BpalieHus" 1

70 3amauu o Teme "Tena v MOBEepXHOCTH BpaleHus" 1

71 Konrtponsnas padora "Tena 1 moBepXHOCTH BpaeHus" 1

72 O06béM nmmuHapa. Teopema 00 00bEME MPSIMOTO HUITHHIPA 1

73 Brruncienrne 005EMOB TeJ ¢ TOMOIIBIO onpeenéHHoro naTerpaita. O0bpEMKOHyCa 1

74 [Tnomanu 60KOBOM ¥ MOTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuyecKHe 3aauu, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB LIMIMHPA, KOHYCa 1

76 [Tpuxnagubie 3agaun o TeMe "OOBEMBI U TUIOMIAIU TOBEPXHOCTEH Ten" 1
O0nEM mrapa u mapoBoro cekropa. Teopema 06 06béme mapa. [Lnomans chepsl.

77 CrepeoMeTpuuecKre 3aauu, CBSI3aHHbBIE C BBIYUCIEHUEM 00BhEMOB II1apa, IapoBOr0 CETMEHTa U 1
IIApOBOTO CEKTOpa

73 [Tpuxknagasie 3apauun o Teme "OO0BEMBI Ten", CBA3aHHBIC ¢ 00BEMOM IIapa U IJIOMABI0 CHEPHI. 1
CoOTHOIIEHUAMEXKTYTUIOMIAIIMUIIOBEPXHOCTEN U 00BEMAMHUIIOAOOHBIXTEN

79 [TonoGueIe Tena B mpocTtpancTBe. 3menenne 06béma npu nogoouu. CTepeoMeTpuidecKue |
3aJla4u, CBSI3aHHBIC C BRIYUCICHUEM 00BEMOB TN U TUIOMIAIeH TOBEPXHOCTEH

80 KonTtponbHas padora "[110111a11 MOBEPXHOCTH U 00BEMBI KPYTIIBIX TET" 1

81 JBuxenus npoctpancta. OtoOpaskeHus. J[Br>keHUsI U paBEeHCTBO QUTYD. |
OO01murecBoiicTBaIBIKEHU I

2 Buael nBrkeHMit: MapalijieNbHbIN epeHoc, IIeHTpalbHas CUMMETpPHSI, 3epKajbHasi CAMMETPHS, 1
MIOBOPOT BOKPYT MPSIMOI

83 [Ipeo6paszoBanus nonobust. [Ipsmas u cepa Ditnepa 1




84

FGOMCTpI/I‘leCKI/Ie 3a/la4d Ha IPUMCHCHHUC IBUKCHUA

85 KonTponbHas pabota "Bekrops! B mpocTpancTse"

26 Ob6o6maromee moBropenue 11 mouaTuit u MeTonoB Kypca reometpuu 10—11 xmaccos,
cucteMarusanus 3HaHui: "[lapamienbHOCTh MPSIMBIX U MIJIOCKOCTEN B MPOCTpaHCTBE"

Q7 Ob6o6maromee noropeHue 11 nmoHaTuit u MeTonoB Kypca reometpuu 10—11 xnaccos,
cucTeMaTu3aius 3Hanui: "BekTopsl B mpocTpaHcTBe”

28 Ob6o6maroree noropeHue 11 nmoHaTuit u MeTonoB Kypca reomerpuu 10—11 knaccos,
cuctemaTu3anus 3HaHuil: "BekTopsl B mpocTpaHcTse"

29 O6o6maromiee nosropenue 11 nouaruit u meronos kypca reomerpun 10—11 kaccos,
cucteMaTtu3anus 3HaHui: "O0beM MHOTOTpaHHHKA"

90 O6o6maromiee nosropenue 11 nouaruit u meronos kypca reomerpun 10—11 kaccos,
cucreMaTtu3anus 3Hanui: "O0beM MHOTOrpaHHHKA"

91 Ob6o6maromee nopropenue 11 nmouaTuit u MeToa0B Kypca reometpuu 10—11 xmaccos,
cucreMaTtu3anus 3Hanuit: "[1nomany moBepXHOCTH U 00BEMBI KPYTIIBIX TET"

9 Ob6o6maromiee nopropenue 11 nmouaTuit u MeToa0B Kypca reometpuu 10—11 xmaccos,
cucremMaTru3anus 3HaHui: "Ilnomany NoBepXHOCTH U 00BEMBI KpyTJIbIX Ten"

93 [IpomexxyTounas arrectanus. Mitoropass KOHTpoJbHas padoTa

94 [IpomexyTtounas arrectauus. MTorosast KOHTpoabHas paboTa

95 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIUs 3HAHUHT

96 HcTopus pa3BUTUS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIHH

97 HcTopus pa3BUTUS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUH
HcTopus pa3BUTHs CTEpEOMETPUN KaK HAYKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U

98 4
KOMITbIOTEPHBIX TEXHOJIOTUH

99 HcTopus pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOTHI




100 Hcropus pa3BUTUA CTEPEOMETPUN KaK HAYKU U €€ POJIb B Pa3BUTHHM COBPEMEHHBIX UHIKCHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOIMH
101 Hcropus pasBuTHs CTEPEOMETPHUM KaK HAYKH U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX UHKEHEPHBIX U |
KOMIIBIOTEPHBIX TEXHOJIOTUH
102 Hcropus pasBuTHs CTEPEOMETPHUM KaK HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX NHKECHEPHBIX U |
KOMITBIOTEPHBIX TEXHOJIOTUHI
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

Marematuka: ajireOpa v Hayajla MaTeMaTHYECKOI0 aHaAJIN3a, FEOMETPHS.
I'eometpus, 10-11 xkmaccersl/ byty3os B.®., I[Ipaconos B.B. non penakiueit
CanoBHuuero B.A., AkunonepHoe o6mectBo «3natensctBo «IIpocsenienue»

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

Marematuka: ajirebpa ¥ Hayajla MaTeMaTUYeCKOro aHalln3a, FEOMETPHS.
I'eomeTpus, 10-11 knaccel/ byty3os B.®., IIpaconos B.B. nox penakiueit
CanoBanuero B.A., AknmonepHoe oo6mectBo «M3naTensctBo «IIpocBemenne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

v MudopmarnmonHo-obpazoBatenbHas cpena «Poccuiickast aIeKTpoHHas
mKosia» https://resh.edu.ru.

v bubmuoreka [HOK https://m.edsoo.ru/7f415fdc
v OOpa3oBatenbHas oHnaiH miatgopma «Yuu.py» http:// www.uchi.ru/.
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