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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHETO
o0rmiero oOpa3oBaHMsI, TaK Kak 00€CIIeYMBaCT BOZMOKHOCTh M3YUCHUS AUCLUTLINH
€CTECTBEHHOHAYYHOW HANpaBJICHHOCTH M IMPEIMETOB TI'yMaHHUTapHOIO LHMKJIA.
[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 IIPU PELIEHUH 33/a4 €CTECTBEHHOHAYYHOrO IMKJa, B YaCTHOCTH
(bu3nUecKux 3aaay.

[enb ocBoeHus mporpaMMbl yueOHOTo Kypcea «['eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHIUBUAYAJIbHBIX CIIOCOOHOCTEW, OOydYaroIuxcs Npu
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 YMEHHUS BIAJAETh METO/IaMHU J0OKA3aTeIbCTB U aJIFTOPUTMOB
pellIeHus, YMEHUS UX IPUMEHSTh, IPOBOAUTDH JJOKA3aTEIIbHbIE PACCYKICHUS B
XOJI€ PEIICHNS CTEPEOMETPUUYECKUX 3a/1a4 M 3a/1a4 C MMPAKTUIECKUM COJICpKAaHUEM,
dbopMupoBaHUE IPEICTABICHUA O HEOOXOAUMOCTH JI0KA3aTeIbCTB MPU



000CHOBaHUY MAaTEMATUYECKUX YTBEPIKICHUHN U POJIH aKCUOMATHKHU B TIPOBEACHUU
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, pa3BEpTKa 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 Teopema Iludaropa. Ilupamuma: n-yronpHas mnupamumia,
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 BBINOJIHATH ACUCTBUS HaJ BEKTOPAMH;

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;

BBITIOJIHSATH ONEpalliy HaJl BEKTOPaMU;

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;



JIOKA3bIBATh TEOMETPUUECKUE YTBEPKICHUS,

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
Kosan4yectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM IMpakruyec | (undposbie)
KoHTposbHbI
n/n NMPOrpamMMblI Bcero KHe o0pa3oBaTejbHbIE
e padoThbI
padoThI pecypchl
1 BBenenue B crepeoMeTpurio 23 1 1 https:/m.edsoo.ru
) B3aumHoe pacnonoxeHue npsMbIx B 6 0 0 http://school-
IPOCTPAHCTBE collection.edu.ru
https://mob-
[TapaniensHOCTh NPSIMBIX U TUIOCKOCTEH B
3 8 1 0 .
MIPOCTPAHCTBE edu.com/
https://mob-
[TepneHIUKYISIPHOCTD MPSMBIX H
4 2 1
MJIOCKOCTEH B IPOCTPAHCTBE > 0 edu.com/
5 VYIuIBl ¥ pacCTOSHUSA 16 1 0 https:/m.edsoo.ru
6 MHororpaHHuKu 7 1 0 https://educont.ru/
7 Bekrtopsl B mpocTpaHCcTBE 12 0 1 https://m.edsoo.ru
8 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 5 1 0 http://school-



https://educont.ru/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/

3HAHUU

collection.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne i/m KoHnTposbHbI IIpakTH4eckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
e padoThbl padoThI
pecypcbl
http://school-
1 AHanuThyecKas reoMeTpus 15 1 0 .
collection.edu.ru
) [ToBTOpeHue, 0600IEeHne 1 15 | 0 https://m.edsoo.ru
CUCTeMaTH3alusl 3HAaHUH
3 O0bEéM MHOTOrpaHHHUKA 17 1 1 https://educont.ru/
https://mob-
4 Tena BpamieHus 24 1 0 edu.com/
https://mob-
[Tnomany moBepXHOCTH U 0OBEMBI
5 1 1
KPYTJIBIX TEJ ? edu.com/
6 Jiar— 5 0 0 https://m.edsoo.ru
7 [ToBTOpenue, 0600IEeHne 1 17 | . http://school-
CHCTEMAaTH3AaIlNs 3HAHUH collection.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 3



https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://educont.ru/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtposabHbie
padoTbI

IIpakTH4eckue
padoThI

Jdara
HU3y4YeHH
|

DJIEKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE TIpaBUiIa U300paKEHUS Ha
PHUCYHKE IIOCKOCTH, TTapaJISITBHBIX MPSIMBIX
(OTpe3KoB), cepeIMHBI OTpPE3Ka

[lonsTHA cTepeoMeTprn: TOUKA, IIpsiMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa N300pakeHNUs Ha PUCYHKE
IIJIOCKOCTH, MapaJuICIIbHBIX IPAMBIX
(OTpe3KoB), cepeIMHBI OTpPE3Ka

[lonsTHs: nepecexarouiecs MIOCKOCTH,
HepeceKaroIInecs IpsiMasi U INIOCKOCTb;
IIOJIyIIPOCTPAHCTBO

[lonsTus: nepecexarouiyecs MIOCKOCTH,
IepeceKaroImecs npsiMasi 1 II0CKOCTh;
MIOJIyIIPOCTPAHCTBO

MHororpaHHUKH, U300pakKeHNE MPOCTEUIITIX
MIPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOIIUX O0OHEKTOB




MHororpaHHUKH, U300pakKeHNE MPOCTEUIITIX
MIPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIINUX O0OBEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cieacTBus u3 HUX. CriocoObl 3a1aHus
MIPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE.
O0603HaueHUs PSAMBIX U TNIOCKOCTEH

10

N300pakeHue ceueHuil nupaMuapl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 ux p&opa.
N300pakeHue nepecedeHust mory4eHHbIX
I10ckocTel. PackpaimBaHue noCTpOSHHBIX
CEUEHUH pa3HBIMU I[BETAMHU

11

N300pakeHue ceueHuil nupaMupl, Kyoa u
MIPU3MBI, KOTOPbIE MPOXOIAT Yepe3 ux p&opa.
N300pakeHue nepecedeHust MoIy4eHHbIX
IJIOCKOCTEN. PackpammBanue OCTpOEHHBIX
CEYCHUM pPa3HBIMU LIBETaMU

12

N3o06paxenune ceueHunit mupamMuibl, Kyda u
IIPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 ux p&opa.
N3006paxeHue nepeceuyeHus: NOMy4YeHHBIX
I10cKoCcTeN. PackpamBaHue MOCTPOSHHBIX
CEYEHHUH pa3HBIMU I[BETAMHU

13

N3o0pakeHune ceueHnit mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIT Yepe3 X péopa.




N3006paxeHue nepeceuyeHus: NOIy4YeHHBIX
IJIOCKOCTEN. PackpammBanie MOCTPOSHHBIX
CEUeHUH pa3HBIMU [[BETAMU

14

Merton cnenoB uisi TOCTPOCHUST CEUCHU I

15

Mertop cieq10B U1t TOCTPOCHHUS CEUSHHH.
CaoiicTBa niepecevyeHuil IpsIMbIX U
IJIOCKOCTEH

16

Merton cnenoB uisi HOCTPOCHUS CEYEHUI.
CBoiicTBa nepeceyeHuil MpsIMbIX U
IJIOCKOCTEHN

17

ITocTpoeHue ceuenuii B mupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh I1aroB
IIOCTPOEHUs

18

ITocTpoenue ceuenuii B nmupamuze, Kyoe no
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOEHUs

19

[TocTpoeHue ceuenmii B mupamuie, Kyoe mo
TpéM TOoukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh M1aroB
MOCTPOCHHS

20

[TocTpoenue ceuenuit B mupamue, Kyoe mo
TpéM TOukam Ha pé6pax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh I1aroB
MIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
IPOMOPLUMOHANIBHBIX oTpe3kax. Ilogodue




TPCYT'OJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacdeTsl B ceueHMAIX Ha BEIHOCHBIX
yeprexax. McTopus pa3BUTHS TUIAHUMETPUA
Y CTEPEOMETPHUU

23

KonTponbaas pabota "Akcrombl
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsMbIx B
npoctpancTBe. CKpenBarouIecs npsMele.
[Ipu3Haky CKpenMBaAOIMUXCS MPSAMBIX.
[TapamienbHble IpsMBbIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHUU U
€IVMHCTBEHHOCTH IIPSIMOU NapajuIeIbHON
JAHHOM MPSAMOM, IPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
psAMON. JIeMMa o niepecedeHuu
MapaJUIEIbHBIX MPSAMBIX IIJIOCKOCTBIO

26

[TapannenbHOCTb TpeX NpsiMbIX. Teopema o
TpEX MapajuieNbHbIX NpsAMBIX. Teopema o
CKPEILMBAIOIINXCS PSAMBIX

27

[TapannensHoe nmpoekTrpoBanue. OCHOBHbIE
CBOICTBA MapayljIeIbHOTO MPOSKTUPOBAHUSI.
N3o0pakenue pasHbIx GUryp B
napajyuieNbHOM MPOEKIINH

28

[enTpanbHas npoeKus. YToul ¢
COHANpPaBJICHHBIMU CTOPOHAMHU. YTOJ MEXKIY
HPSIMBIMU

29

3aI[a‘II/I Ha 10Ka3aTCJIbCTBO U UCCIICOOBAHUC,




CBSI3aHHBIE C PACIIONIOKEHHEM TIPSIMBIX B
MPOCTPAHCTBE

30

[TonsATHA: MapauIeTIbHOCTD MPSMOMN U
IIJIOCKOCTH B IpocTpaHcTse. [Ipu3Hak
MapajuIeIbHOCTU MPSIMON U TJIOCKOCTH.
CBoiicTBa mapaJuIeIbHOCTH HPSIMOU U
IJIOCKOCTH

31

FeOMCTpI/I‘-IeCKI/IC 3aJa4 Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
napajlyiCJIbHOCTBIO IMTPAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE

32

[TocTpoeHune cedueHusi, MPOXOIAIIETO YEPE3
JTAHHYIO IIPSIMYIO Ha YEPTEKE U
MapayIebHOTO IPYyTron npsamoil. Pacuér
OTHOILICHU I

33

[TapannenbHas npoexus, IPUMEHEHUE st
MIOCTPOCHHUS CEUEHUH KyOa U
napauienenunena. Ceoncraa
napajuieJienuneaa u mpu3Msl

34

[TapamnensHble iockoctu. [Ipu3Haku
NapaJuIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema o mapamienbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, TPOXOASILEH
4yepe3 TOUKY, He MPUHAISKAITYIO0 TaHHOM
IJIOCKOCTH U CJIEJICTBUS U3 HEE

36

CBoiicTBa mapaJIeIbHbBIX TIJIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX TIEPECEUCHUS PU
MepeceyeHH JIBYX MapaiebHbIX




IJIOCKOCTEH TpeTheit

37

CpoiicTBa napamienabHbIX MIIOCKOCTEN: 00
OTpPE3Kax MapalyICJIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MEK]y MTapaJlJIeIbHBIMU
IJIOCKOCTSIMU; O IIEPECEYEHUH IIPSIMOM C
JBYMsI TIapaJIJICIIbHBIMU IIOCKOCTSMU

38

[ToBTOpenue: reopema [udaropa na
IUIOCKOCTHU

39

HOBTOpeHI/ICI TPUTOHOMECTPUS
IpAMOYTOJIBHOTO TPCYIOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napaienenunesaa

41

Brruncnenue 1MH 0Tpe3KoB B Ky0Oe U
MPSIMOYTOJILHOM Tapaieenuree

42

[TepieHANMKYASAPHOCTH MPAMON U TUIOCKOCTH.
[Ipu3Hak nepneHauKyJIIPHOCTH IPSIMOU U
IIJIOCKOCTH

43

[IepneHqUKyYISAPHOCTB NPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHIuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€IUHCTBEHHOCTH MPAMOU, NPOXOJAIIEN YeEPE3
TOYKY IPOCTPAHCTBA U NMEPIECHIUKYIISIPHON K
IJIOCKOCTH

45

IInockoctu u NEPNCHAUKYIISIPHBIC UM IIPAMBIC
B MHOT'OI'paHHUKax

46

IInockoctu u NEPNCHAUKYJISIPHBIC UM IIPAMBIC
B MHOT'OT'paHHUKAX




[lepnennukynsp u HakinoHHas. [ToctpoeHue

47 NEPIECHIUKYJIAPA U3 TOYKU Ha MPAMYIO

43 [Iepnennukynsap u HaknoHHas. [loctpoenue
MEPIECHIUKYJIApA U3 TOYKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKyIspax (mpsmas u
oOparHast)

50 Teopema o Tpéx nepneHauKyIsApax (mpsamas u
oOparHast)

51 YTroia Mexay CKpeLUBaIOIUMUCS IIPIMBIMU

5 ITonck nepneHauKyJIIIPHBIX NMPSMBIX C
ITOMOIIBIO IEPIEHAUKYJIIPHBIX IJIOCKOCTEN

53 OpToroHajibHOE POEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBWIBLHON NUPAMHUJIBI C TTOMOUIBIO
OPTOTOHAJIBHOU MPOEKLIUU
[Toctpoenue ceueHuit Kyda, MPU3MBL,

55 [IPaBUJILHOM MTUPAMUJIBI C IOMOIIBIO
OPTOTOHAJIBHOU MPOEKLIUU
CuMMeTpust B IPOCTPAHCTBE OTHOCUTENIBHO

56 mockocty. [limockoctu cumMeTpuit B
MHOT'OTpaHHHMKaX

57 [Ipu3Hak nepneHauKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUUI

53 [IpaBunBHBIE MHOTOTPaHHUKH. Pacdyér
pacCTOsTHUM OT TOYKH 10 INIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKH. Pacyér

paCCTOHHI/Iﬁ OT TOYKH JO IINIOCKOCTH




60

CrniocoObl OIyCTUTh NEPHEHIUKYIISAPBI:
CUMMETpPHUS, CIABUT TOYKHU IO NapAJIICIBbHOU
MPAMOM

61

CaBur no HenapauieJIbHOW IpsSMOH,
M3MEHEHUE PACCTOSHUN

62

Konrponsnas pabdora "B3anmuoe
pacmooKeHne MPAMbIX U INIOCKOCTEHN B
npocTtpaHcTae”

63

[loBTOpEHME: Yyroa MeXAy NpsIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJIBHOM
TPEYroJbHUKE, TEOPEMA KOCHHYCOB

64

[ToBTOpEHUE: yrom MexIy
CKPEUIMBAIOIIUMHUCS IPSIMBIMH B
IIPOCTPAHCTBE

65

FeOMeTpI/ILIeCKI/Ie MCTO/IbI BLIYUCIICHUA yIJIa
MCXKAY NPpAMBIMHA B MHOT'OI'PAHHUKAX

66

JByrpanusbiii yroja. CBOMCTBO JUHEUHBIX
YTJIOB IBYTPAHHOTO yTiia

67

[lepnennukynsipuelie miaockoctu. CBoiicTBa
B3aMMHO NEPIECHIUKYJISIPHBIX IIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISpHOCTH INIOCKOCTEH;
TEOpeMa O IIPSIMOM IepeceyeHus IByX
IIJIOCKOCTEW MEPIEHINKYIISPHBIX TPEThEHN
IIJIOCKOCTH

69

[IpsiMoyrosbHbIM napasuienenunesn; Kyo;
U3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajulesenumne1a

70

TeopeMa O AxuaroHajJy nmpsAMOyroJIbHOIro




Imapajiciacnuicaa u CJICACTBUC U3 Heé

71

CrepeoMeTpruecKue 1 NPUKIATHBIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIIUECS MIPSIMEIE,
napajuieJbHbIe INIOCKOCTH B CTAaHIAPTHBIX
MHOTOTPAaHHHUKAX

73

[Tapa mapasnenpHbIX TUIOCKOCTEN HA
CKPEUIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MCXKAY CKPCIIHNBAOIIUMHCA TTPSAMBIMUA B
IPOCTBIX CUTYaLHSIX

74

Paccrosinue ot TOuku J0 IINIOCKOCTH,
PacCTOSIHUEC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brrunciienne pacCTOsTHUN MEXIY
CKPEILMBAIOIIUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHANKYIJISIPHOU IIJIOCKOCTH

76

Tpéxrpannblil yros, HepaBeHCTBa AJIs
TpexrpaHHbIx yrioB. Teopema [udaropa,
TEOpPEMbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yTJa

77

DneMeHThI ChepruIecKO TeOMeTPHH:
reo/Ie3nYecKre JMHUN Ha 3eMIie

78

Kontponbnas padota "Yribl u paccrosiaus”

79

CucremaTtuszanus 3HaHuil "MHOrorpaHHuK 1
€ro 3JeMEeHTHI"

80

[Tupamuna. Buasl nupamua. [IpaBunbHas
nupamMuIa

81

[Tpusma. [IpsiMast u HaKJIOHHAS PU3MBI.




[IpaBunbHas nmpusma

[IpssiMolt mapannenenunesn, NpIMOYyTOJIbHBINA

82 1
napajuienenunesn, Kyo

23 Beinykiieie MHOrorpanHuku. Teopema 1
Diinepa
Beinykiieie MHOrorpanHuku. Teopema

84 Diinepa. [IpaBuiibHbIE U TOJIYIIPaBUIIbHBIE 1
MHOTOTPaHHUKHU

85 Konrponbnas padora "MHororpaHHuku" 1

26 IloHsATHE BEeKTOpa Ha IJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3HocTh BekTOpOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1

91 Pa3noxenne Bekropa 1o 6azucy Tpéx )
BEKTOPOB, HE JIeXKAIIHUX B OJHON IIOCKOCTH

92 CkansipHoe mpou3BeJIcHUE 1

93 Brruncnenue yriia Mexay BEKTOpaMu B |
IIPOCTPAHCTBE

94 [Ipocrelimue 3aa4u ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

97 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

98 O0001IeHre ¥ cucTeMaTH3alus 3HaHUI 1

99 O0600611eHre U cucTeMaTU3alus 3HaHU| 1




100 Hrorosas koHTponbHas paboTa 1

101 O0001IeHre ¥ cucTeMaTH3alns 3HaHUI 1

102 O0001IEeHNE U cUCTEMATH3AIINS 3HAHWH 1

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102




11 KIIACC

KoanuyecrBo 4yacos Hara DJICKTPOHHBIE
U3yYeHH uudposbie
Nen/m | Tema ypoka Konrpoabusie | Ipakruueckue
Bcero s1 \HOMep o0pa3oBaTe/ibHbIE
padoThI padoThI
HeJ e pecypcsl

1 IToBTOpenue TeMsl "KoopauHaTel BEKTOpa | 1

Ha TJIOCKOCTH U B MPOCTPAHCTBE"
) IToBTOpenue temsl "CkansipHoe 1 1

IIPOU3BENIEHUE BEKTOPOB"
3 [ToBTOpenue Tembl "Beruucienue yria | 1

MEX/ly BEKTOpaMHU B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPIMOH, | 5

MPOXOIAIIECH Yepe3 J1BE TOUKH"
5 YpaBHEHUE TOCKOCTH, HOPMAJIb, | 5

ypaBHEHHE TUIOCKOCTH B OTPE3Kax
6 YpaBHEHUE TOCKOCTH, HOPMAJIb, | 5

aBHEHUE IJIOCKOCTU B OTPE3KAX

y
7 BekropHoe nmpousseneHue 1 3
2 JIuHeiiHble HEPABEHCTBA, TMHEHHOE | 3

MIpOrpaMMHUpOBaHUE
9 JIuneiiHble HEPABEHCTBA, JTMHEHHOE | 3

[IPOrpaMMUpPOBAHKE
10 AHanutryeckue METobl pacuéra yria | 4

MEX/1y NPSIMbIMU B MHOI'OI'PaHHUKAX
1 AHanutryeckue METobl pacuéra yria | 4

MEX/y TUIOCKOCTSIMA B MHOTOIPaHHUKAX




®dopmyna pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpAMHATaX

13 HaxoxpaeHnue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B KyOe

14 HaxoxpaeHnue paccTosiHUI OT TOUYKH 10
IJIOCKOCTH B PAaBUJIIbHOW UPAMU/JIE

15 KonrponsHas padora "AHaiuTHueckas
reomeTpus”

16 CeueHysi MHOTOIPaHHUKOB: CTaHIapTHbIE
MHOTOTPaHHUKHU

17 CedeHust MHOTOTPAHHUKOB: METOJI CJIEA0B
CeueHust MHOTOI'PaHHUKOB: CTaH/IapTHbIE

18 IIJIOCKOCTH, TEPECEYEHUs MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble NPsIMbIE U TUIOCKOCTH:
napauiesbHbIe CEYEHMUSI

20 [TapannenbHble NPsIMbIE U TUIOCKOCTH:
pacy€T OTHOLICHUI
[TapasnenbHble NPsIMBIE U IUIOCKOCTH:

21 YTIIbI MEXKY CKPELIUBAIOIIUMUCS
IPSIMBIMU
[lepnieHuKysIpHBIEC IPSIMBIE U

” IUIOCKOCTH: CTaHJAPTHBIE Mapbl
MEPIECHIUKYJIAPHBIX IUIOCKOCTEH 1
IPSIMBIX, CHMMETPUHA MHOTOTPaHHHUKOB
IlepnenuKyNApHBIE NIPSIMBIE U

23 IJTIOCKOCTH: TEOpEMA O TPEX

MePIEeHIUKYIIpax




24

[lepnienauKyNsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHHUS UIUH B
MHOTOTpaHHHKaX

25

[ToBTOpEHME: TIOMIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI JISI
IJI0IAeH, COOOpaKEHUS 1O 100U

26

[ToBTOpEenue: miomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JISI
TJI0MIAJIEH, COOOPaKEHUS IO 100US

27

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI JJIs
TJIOIIAJIEH, COOOpaKEHUS IO J00US

28

[lnomaau ceyeHnii MHOTOTPaHHUKOB:
IJIOILA I TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKECHHSI TOA00MS

10

29

[Tnomaau ceyeHnit MHOTOTPaHHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEeHHsI TOA00MS

10

30

Kontponbras padota "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

10

31

O65bEM Tena. O0BEM IPSIMOYTOJILHOTO
napaJiesienunea

11

32

3anaun 00 yIBOCHHU Ky0a, O KBaJparype
Ky0a; 0 TPHUCEKITNH yria

11

33

CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C

00BEMOM MPSIMOYTOIILHOTO
napajJiesenumnena

11




HpI/IKJ'IaI[HLIe 3aJa4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00BEMA MTPSMOYTOJIHBHOTO 12
napajienenumnena

35 O06BEM TPSIMOIA TPU3MBI 12

16 CrepeoMeTpuyecKue 3aJjauu, CBI3aHHBIE C 1
BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

37 [IpuknagHeie 3aa4n, CBsI3aHHBIE C 13
00BEMOM TMIPSIMOI PU3MBI
Berruucienne 06EMOB Tell C TOMOIIBIO

38 onpenenéHHoro uHTerpana. Oobém 13
HAaKJIOHHOW MPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIIBIO

39 onpenenéHHoro uHTerpana. Oobém 13
MpamMubl

40 dopmyna 00bEMa mupamuabl. OTHOIICHHE 14
00BEMOB NUpamMHJL ¢ OOLIUM YIJIOM

41 dopmyna 00bpéMa upamuel. OTHOIIEHHE 14
00BEMOB NUpamMuJl ¢ OOLIUM YIIIOM

4 CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C 14
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeomeTpHuueckue 3aJjauu, CBSI3aHHbBIE C 15
00BEMaMH TUPaMUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE ¢ 00HEMOM HAKIIOHHOM 15
MIPU3MBbI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI 1s

Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI




[Ipumenenue 00bEMOB. Beruncnenue

46 16
pacCcTOSAHUS 0 TUIOCKOCTH

47 Kontponbnas padora "O0bEM 16
MHOTOTpaHHHUKA"
Hunuuapryueckas TOBEPXHOCTD,

48 o0pa3yroIue UIHHIPHIECKON 16
MMOBEPXHOCTH

49 Munuuap. [IpssMoit KpyroBoi HUIUHAD. 17
[1nomaae MOBEpXHOCTH HUIUHAPA

50 Konnueckas moBepXHOCTh, 0Opa3yomme 17
KOHHUYECKOM nmoBepxHocTu. Konyc

51 CedeHue KOHyca MIOCKOCTBIO, 17
MapajjieIbHOM IJIOCKOCTH OCHOBAHUSA

5 VYceuénnsiit konyc. M3o0paxenue 18
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U 18
MOJIHOW MOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H 18
MOJIHOW MOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JIOKa3aTeIbCTBO M BEIUMCIICHHE, 19
MOCTPOEHUEM CEUEHUHN HMUIUHAPA, KOHyCa
CrepeoMeTpuieCKHe 3a/1aur Ha

56 JIOKa3aTeIbCTBO M BRIYMCIICHHE, 19
MIOCTPOEHUEM CEUEHUH HMUIMHAPA, KOHyCa

57 [Ipuknagneie 3a1a4u, CBI3aHHBIE C 19

MUIMHIPOM




58

HpI/IKJ'IaI[HLIC 3aJa4u, CBA3aHHBIC C
MUIMHOPOM

20

59

Cdepa u map

20

60

[lepeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By u n3o0pakeHue mapa

20

61

[lepeceuenue chepsl u mapa ¢
wiockocTeio. Kacanue mapa u cdepst
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

21

62

Ypasuenue chepsl. [Lnomans cepsl u e
yacTeu

21

63

CummMmertpust cepsl U mapa

64

CrepeoMmeTpuiecKkue 3a1aur Ha
JTIOKA3aTeNbCTBO U BBHIYHCIICHUE,
CBsI3aHHBIE cO chepoi U mapom,
MMOCTPOEHUEM UX CEUCHHH TIOCKOCTHIO

22

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE CO Cepoii U MapoMm,
MMOCTPOCHUEM UX CEYCHHH IIIOCKOCTHIO

22

66

[IpuknagHeie 3a1a4n, CBSI3aHHBIE CO
cdepoii u mapom

22

67

[ToBTOpEHUE: OKPYKHOCTD Ha IJIOCKOCTH,
BBIYHUCJIICHHUS B Opr)KHOCTI/I, CTaHZ[apTHI:Ie
nonoous

23

68

Pazmuyannie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OT'PaHHUKOB

23

69

3agaun no Teme "Tena U MOBEPXHOCTH

23




BpaiieHus"

70

3agaum o Teme ""Tena u MOBEpXHOCTH
BpaiieHus"

24

71

Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

24

72

O06wém nnnmuuapa. Teopema 06 00bEMeE
OPSIMOTO IWIMH/IPA

24

73

Beruuciienue 06EMOB Tell C MOMOIIBIO
ornpenenéHHoro uarerpaia. OobEM
KOHycCa

25

74

ITmomany OOKOBOM M IOJIHOM
MMOBEPXHOCTH KOHYCa

25

75

CrepeomeTpruuecKme 3aa4u, CBSI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIMIIHH/IPA,
KOHycCa

25

76

[Ipuknagueie 3agaun o teme "OOBEMBI U
IJI0IA I TTOBEpXHOCTEN Ten"

26

77

OO0BEM MmIapa 1 apoBOTo CEKTOpa.
Teopema 06 00béMme 1apa. [lnomans
cdepol. CTepeoMeTpUUeCKHe 3a1auH,
CBSI3aHHEIE C BEIYHCIIEHHEM 00HLEMOB
11apa, 1rapoBoOro CErMeHTa M [IapOBOTO
ceKTopa

26

78

[Ipuknagueie 3agaun no teme "OO0bEMBI
Ten", cCBA3aHHbIE C 00BEMOM I1apa U
wiomaapio chepsl. COOTHOIIECHUST MEXKTY
TUIOIIASIMU TTOBEPXHOCTEH 1 00BEMaMu
MOAOOHBIX TEJ

26




79

[TonoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa npu moao0uu.
CrepeoMeTpuyecKre 3aJa4u, CBSI3aHHBIE C
BBIYHCIECHHEM 00BEMOB TEJ U ILIOIIAAEH
IIOBEPXHOCTEU

27

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTH U 0OBEMBI KPYTIBIX TET"

27

81

JIBmxeHus npocrpancTsa. OToOpakeHusl.
JIBxeHus u paBeHCTBO uryp. O0mme
CBOMCTBA JBH)KCHUM

27

82

Buapl nBukeHuUii: napaieIbHbII
MEPEHOC, LIEHTPAJIbHASI CUMMETPUS,
3€pKajJbHasi CHMMETPHUS, TIOBOPOT BOKPYT
IPSAMOM

28

&3

[Ipeo6pazoBanus momxoowus. [Ipsmas u
cdepa Ditnepa

28

84

FCOMeTpI/I‘leCKI/IC 3aJ1a4d Ha IPUMCHCHHUC
JABUXKCHUA

28

85

KonTponb 3Hanuii "Bektops! B
npocTpaHcTBe"

29

86

O6o61matoniee nopropenue 11 nonaruit u
MEeTOJI0B Kypca reometrpun 10—11
KJ1aCCOB, CHCTEMaTH3aIls 3HAHMI:
"TlapaiuienbHOCTD NPSIMBIX U TUIOCKOCTEN
B IIPOCTpaHCTBE"

29

87

O6o6matomniee nosropenue 11 nonaruit u
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CHCTEMAaTH3allus 3HAHWIA:

29




"BekTopsl B mpocTpaHcTBe"

88

O6o6mmatoniee nopropenue 11 nonaruit u
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTHU3aLMsl 3HAHUI:
"BexTops! B mpocTpaHcTee"

30

89

Ob6o6maromee noropenue 11 noHsTHit u
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

30

90

O6o6matomniee nosropenue 11 nonaruit u
MeToA0B Kypca reomerpuun 1011
KJIaCCOB, CHCTEeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

30

91

Ob6o06maromee noropenue 11 noHsTuit u
MeToA0B Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3aIMsl 3HAHUH:
"[1no1aan MOBEPXHOCTH U OOBEMBI
KpYTJibIX Ted"

31

92

O6o6matomiee nopropenue 11 nonaruit u
MeToA0B Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTH3al1s 3HAHUM:
"[Lomanu moBepXHOCTU U 0OBEMBI
KpYTJbIX TEd"

31

93

HroroBas koHTpoNbHAs paboTa

31

94

[ToBTOpeHme, 0600IIEHNE 1
cUCTEeMaTH3allvsl 3HAHUH

32

95

[ToBTOpeHme, 0600MIIEHNE U
cUcTeMaTu3alus 3HaHUI

32




96

HcTopust pa3BUTHs cTepeOMETPUH Kak
HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

32

97

WcTopus pa3BUTHs CTEpEOMETPUN KaK
HAyKH U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

33

98

Hcropus pa3BuTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

33

99

Hcropus pa3sBuTUS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

33

100

Hcropus pa3sBUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

34

101

Hcropus pa3BUTUS CTEPEOMETPUN KaK
HayKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

34

102

Hcropus pa3BUTHs CTEPEOMETPHUH KaK
HaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

34




OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

102




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
IlepcoHanbHBIN KOMIBIOTEP, IPUHTEP, MYJbTHMEIMHHBIH POCKTOP

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

Vuebnuk [eomeTpus (6asosbit 1 NPoPUSbHbIN YpoBEHL).10-11k.
ATaHacsaH J1.C, byTy30B B.®., Kagpomues Cb. n gp. Mocksa
«[1poceeleHne».2020.

METOINYECKHUE MATEPHUAJIbBI UISA YUUTEJIA

C.M.CaaksH, B.®.byty308. ['eomerpus. [loypounsie pazpadotku. 10 - 11 knacchl.
M.- IIpocsemenne, 2017

M.A Nuenckas. Kourponbsubie padotsl. 10-11 kmaccer.- M.: [Ipocsemenune, 2019

b.I'.3uB. I'eomeTrpus.Innaktuueckue Mmarepuaisl. 11 knacc. - M.: IIpocselienue,
2020

b.I'.3uB. I'eomeTrpus.Iunakruueckue marepuansl. 10 knacc. - M.: [Ipocsenienue,
2020

MaremaTtuka: Anredpa v Hayajla MaTEMaTHYECKOrO aHaIn3a, FEOMETPHSI.
I'eometpus.10-11. ba3oBslii u yriy0seHHbIH ypoBHU. MeToinueckue
pekoMmeHaanuu K yueOnuky Atanacsna JI.C, byry3osa B.®., Kagomuesa Cb. u
1p. Mockga «IIpocBenienne».2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HMHTEPHET

https://m.edsoo.ru
http://school-collection.edu.ru
resh.edu.ru
https://educont.ru/
https://mob-edu.com



https://educont.ru/

