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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 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, 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 CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TPHU
pEelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TPUMEHSTh AKCMOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HUX IPHU PEUICHUU
T€OMETPUYECKHUX 3a]1ay;

e KJacCHU(UIUPOBATH B3aHUMHOE PACIIOIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSAMM, CBSI3AaHHBIMH C yIJlamMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPIMON U
IJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOIOTPAaHHUKOB (IIpHU3Ma,
nupamuia, NpsSMOYTOJIbHBIN Mapaiesaenunena, Kyo);

e Kjaccu(UUUpPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS  JJs
KJ1Iaccu(UKaIuu;

e CBOOOJHO OMNEpPUPOBaTH MOHATHUAMH, CBS3aHHBIMU C  CEYCHHEM
MHOTOTPAaHHUKOB IJIOCKOCTBIO;

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

e CTPOUTH CEYEHHS MHOTOTPAaHHUKOB Pa3JIMYHBIMU METOJAMHU, BBIIIOTHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAJM  IOBEPXHOCTEH  MHOIOTPaHHUKOB  (IIpU3Ma,
nupamuia), FTeOMETPUYECKUX Tell C TpUMEHEHUuEM (HOpMYyT;

e CBOOOJHO ONMEPUPOBATH MOHATUSIMHU: CUMMETPHUSL B POCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, LEHTP, OCb U IUIOCKOCTb CHUMMETPUU
burypsr;

e CBOOOJHO OINEPUPOBATH MOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

* BBINOJHATH JEHCTBUS HAJl BEKTOPaMU;

e pemare 3aJa4d Ha JIOKA3aTEJIbCTBO MAaTEMAaTHYECKHX OTHOLICHUN U
HaxO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IpU PEHICHUH MaTeMAaTUYECKHUX 3a]]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJIOHOCTH;

e INPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA M  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKAaTh, MPEOOpPa30BBIBATH U HWHTEPHPETUPOBATH HH(MOpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YyepTekax U pUCYHKaXx;

e TIIPUMEHATh TOJYYEHHbIE 3HAHHUS HAa IMPAKTHUKE: CpPaBHUBAaTb U
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 MMEThb MPEACTaBICHUS OO0 OCHOBHBIX ATalax pPa3BUTHS T€OMETPUU 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 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMblI Bcero Kontponbneie | - lpaxtireckie o0pa3oBaTebHbIE
padoThI padoThI pecypest
1 Bsenenue B ctepeoMeTpuo 23 1
) B3aumHoe pacnonoxeHue nNpsiMplx B 6 I
IIPOCTPAHCTBE
3 [TapaaenbHOCTb NPSAMBIX U INIOCKOCTEHN B g
IIPOCTPAHCTBE
4 HepneHnmfynﬂpHOCTL NPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIIBI M paccTOSHUSA 16 1
MHororpaHHuKu 7 1
Bexkrops! B IpocTpaHCTBE 12
2 HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne m/m NMPOrpamMMbl Bcero Kontpoab bt TpaxTuteckue o0pa3oBaTte/ibHbIE
e padoThbl padoThI pecypesI
1 AHanuTH4YeCKask FeOMETpHUs 15 1
) [ToBTOpeHwme, 0606meHI:Ie u 15 1
cUCTEeMaTu3aIis 3HAaHUU
3 OO6BEM MHOrOrpaHHUKa 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBEpXHOCTH U OOBEMBI 9 |
KPYTJIbIX TEJ
6 JIBUKeHUA 5 1
. [ToBTOpEHME, 0606meHI/vIe u 17 )
cucTeMaTu3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJabHbIe
padoThI

IIpakTH4eckune
padoTbI

DJIEKTPOHHBIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcsl

OcHoBHbIE IIpaBUJIa U300paKEHUS HA
PUCYHKCE ITJIIOCKOCTH, MapaJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeMHbI OTpe3Ka

[ToHsiTHS cTepeoMeTpUn: TOUKa, TIpsiMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuIia U300paKECHUS HA PUCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX MTPAMBIX
(OTpe3KoB), cepeMHbI OTpE3Ka

[TonsiTus: nepecekarouIrecs MIOCKOCTH,
HEpECEKalOIINeCs NpsiMast U INIOCKOCTh;
MIOJIyTIPOCTPAHCTBO

[TonsaTHs: epecekaroyecs MIOCKOCTH,
nepeceKaroImecs npsmas 1 MiI0CKoCTh;
HOJYTIPOCTPAHCTBO

MHoOTOTrpaHHUKH, U300paKEHHUE MPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 0ObEKTOB

MHororpaHHUKH, U300paKeHHe MPOCTERIITNX
IPOCTPAHCTBEHHBIX HUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CIICOCTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
cienctBus n3 HuX. CrocoOblI 3aaHus
MPSMBIX U IJIOCKOCTEN B TPOCTPAHCTBE.
O06o03Ha4YeHUs IPSAMBIX U TIJIOCKOCTEH

10

N300paxeHue ceueHu nupamuibl, Kyda u
IPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 ux p&opa.
N300paxeHue nepeceyeHus MoaydyeHHbIX
I10ckocTel. PackpalumBanue NOCTpOEHHBIX
CEYEHUH PAa3HBIMM LIBETaMU

11

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 ux p&opa.
N300paxeHue nepeceyeHus moayuyeHHbIX
I10cKocTel. PackpaluyBanue oCTpOSHHBIX
CEYEHUH PAa3HBIMU LIBETaMU

12

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOIST Yepe3 ux péopa.
N300pakeHne nepecedeHust moryueHHbIX
m10ckocTel. PackpaluyBanue noCcTpOSHHBIX
CEYCHUH PAa3HBIMU LIBETaMU

13

N300paxkeHne ceueHuil mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT uepe3 ux peéopa.
N300pakeHne nepecedeHust moryueHHbIX
I0CKOCTel. PackparBanue mocTpoOeHHBIX
CEYCHU Pa3HBIMU [[BETAMU

14

MeTon crefioB [Tl MIOCTPOSHUS CEYSHHIA




15

Merton cnenoB A1 MOCTPOEHUS CEUEHU.
CaoiicTBa nepeceYeHnd MPSIMbIX U
IIOCKOCTEMN

16

Merton cinenoB sl HOCTPOCHUS CEYEHUM.
CBoiicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTEH

17

[TocTpoenue ceuenuit B mupamuze, Kyoe mo
TpéM Toukam Ha péOpax. Co3znanue
BBIHOCHBIX YEPTEKEH 1 3aMHCh I1aroB
MIOCTPOEHHUS

18

[TocTpoenue cevueHuii B mupaMue, Kyoe mo
TpéM Toukam Ha péOpax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MIOCTPOCHUS

19

[TocTpoenue ceuenuit B nupamue, kyoe mno
TpéM TouKaM Ha p&6pax. Co3nanue
BBIHOCHBIX YEPTEkKEH U 3aIKCh 11aroB
IIOCTPOEHUS

20

[TocTpoeHne ceyeHuii B mupamue, Kyoe mo
TpéM TouKaM Ha p&6pax. Co3nanue
BBIHOCHBIX YEPTEXkKEH U 3aIiCh 11aros
HOCTPOEHHUS

21

[ToBTOpenue mianumerpuu: Teopema o
MPOMOPIMOHATBFHBIX 0Tpe3kax. [logodue
TPEYTrOJIbHUKOB

22

[ToBTOpeHMe mIanuMeTpuu: Teopema
Memnemnas. PacueThl B ceueHUAX Ha
BBIHOCHBIX 4YepTexxax. Mcropus pazButus




IIAHUMETPUHU U CTCPCOMCTPUHN

23

KonTtponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3auMHOe pacnonoxeHue NnpsMbIX B
npoctpancTBe. CKpeluBarommecs npsmsle.
IIpu3HaKky CKpeUMBAIOIIUXCS PSAMBIX.
[TapamienpHble NpsMBbIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH MPSMOM NapajlIeIbHON
JTAHHOM TIPSIMOM, MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH HA JaHHOU
psMoi. JleMMa o nepecedeHnn
MapaJUIEIIbHBIX MPSAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB Tpex IpsiMbIX. TeopeMa o
TpEX MapajuleNbHbIX NpsAMbIX. Teopema o
CKPELIUBAIOIINXCA NPSMBIX

27

[TapannensHoe nmpoekTrpoBanue. OCHOBHbIE
CBOICTBA MapaIeIbHOTO MPOESKTUPOBAHMSL.
N3o0paxeHne pa3HbIX GUryp B
MapaJuIeIbHOMN MPOEKIIUH

28

IlenTpanbHas IpoeKusa. YToi ¢
COHAIIPaBJIICHHBIMHU CTOPOHAMH. YTOJ MEXIY
IIPSIMBIMU

29

3aauyn Ha JOKa3aTelIbCTBO U UCCIIeI0BaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM TPSMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MPSMOMN U
IUIOCKOCTH B IipocTpancTse. IIpu3Hak




MapauIeTbHOCTH MPSIMON U TNIOCKOCTH.
CaoiicTBa mapaJuIeIbHOCTH NPSIMOMN U
TUIOCKOCTH

31

['eomeTprueckue 3a1a4n Ha BEIYHUCICHUE U
JI0Ka3aTeNIbCTBO, CBS3aHHBIC C
HapauIeIbHOCTBIO MPSIMBIX U TIOCKOCTEH B
IPOCTPAHCTBE

32

[TocTpoeHune ceueHus, MPOXOIAILIETO YEPE3
JaHHYIO IIPSAMYIO HAa YEPTEXKE U
MapajuIebHOTO APYron npsamoi. Pacuér
OTHOLUEHUH

33

[TapannensHas npoeKkuus, MPUMEHEHUE IS
IIOCTPOEHHUS CEYEHUN KyOa U
napauienenuneaa. CBoncTaa
napaieNienunea 1 mpu3Mbl

34

[TapannensHblie miockocTu. [Tpu3naku
NapajuIeIbHOCTU JBYX IUNIOCKOCTEN

35

Teopema o napamieaIbHOCTH U
€IMHCTBEHHOCTH TIOCKOCTH, IPOXOAALIeH
4yepe3 TOUKY, He MPUHAIIEKALTYIO TaHHOU
IUIOCKOCTH M CJIEICTBUS U3 HEE

36

CBoiicTBa mapaJyieIbHbIX TIIIOCKOCTEN: O
MapajuieIbHOCTH NPAMBIX [IEPECEUCHUS NTPU
MEePECEUCHUH ABYX MapajlieIbHbIX
IJIOCKOCTEN TPEThei

37

CBoiicTBa mapauIeNIbHBIX TUNIOCKOCTEH: 00
OTpe3Kax MapauieIbHbIX MPSIMBIX,
3aKJIIOUEHHBIX MEX]Ty MapaJljieIbHBIMU




IIOCKOCTAMMU; O IICPECCUCHUU HpHMOﬁ C
ABYMs MapaJuICIbHBIMU IIIIOCKOCTAMHA

[ToBTOpenue: Teopema ITudaropa na

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesaenunesa

A1 Beruucnienue uinH OTpe3KoB B KyOe 1
MPSIMOYTOJIBHOM MapajuieJenunesae
[lepneHaUKyISIPHOCTD MPSAMOM U TUIOCKOCTH.

42 [Ipu3Hak nepneHuKyJISIpHOCTH IPSIMOM 1
IJIOCKOCTH
IlepneHquKyISIPHOCTD NPSAMOM U IUIOCKOCTH.

43 [Ipu3Hak nepneHauKyJISIpHOCTH IPSIMOM U
IJIOCKOCTH
Teopema 0 CylIeCTBOBAHUU U

44 €IMHCTBEHHOCTH MPAMOU, NPOXOASIIEH
4yepe3 TOUKY MIPOCTPAHCTBA U
MEPIEHANKYISIPHON K INTIOCKOCTH

45 [110CcKOCTH U IEPIEHIUKYIISIPHBIE UM
MpsiMblE€ B MHOTOTpPaHHUKaX

46 [1nockocTH U nepreHIuKYIsIpHbIE UM
MpsiMblE€ B MHOTOTpPaHHUKaX

47 [lepnenaukynsip u HaknoHHad. [locTpoenue
NEPHEHANKYJISIPa U3 TOYKU HA MPSAMYIO

43 Ilepnenaukynsap u HaknoHHad. [loctpoenue

NEPIECHIUKYJIApa U3 TOYKU Ha MPSAMYIO




Teopema o Tpéx mepneHAUKyIspax (mpsmas

49
u oOpaTHas)

50 Teopema o Tpéx nepneHAuKyIspax (mpsamas
u oOpaTHas)

51 VYros Mexay CKpeIUBArOIIUMUCS PSIMBIMU

5) ITouck nepneHANKYISPHBIX MPSIMBIX C
IIOMOUIbIO NIEPIEHANKYJIIPHBIX INIOCKOCTEN

53 OpToroHajibHOE MPOCKTUPOBAHKE
[Toctpoenue ceueHuit kyda, MpU3MBIL,

54 MPaBWJIHLHON MUPAMUJIBI C TTOMOIIBIO
OPTOTOHAJIBHON NPOEKIINU
IToctpoeHue ceueHnit Kyoa, MpU3MBI,

55 MPaBWJIBHON MUPAMHUJIBI C TOMOIIBIO
OPTOTrOHAJILHON IPOEKINU
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIILHO

56 wiockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHHUKaX

57 ITpu3Hak neprneHuKyJIIpHOCTU IPSIMOU U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér
pPaccTOSTHUM OT TOYKHU 10 IUNIOCKOCTH

59 IIpaBunbpHBIE MHOTOTpAaHHUKH. Pacuér
pPaccTOSTHUM OT TOYKHU 10 IUNIOCKOCTH
Crioco0bl OMyCTUTh MEePIEHAUKYJIISPDI:

60 CUMMETpHUS, CABUT TOYKH I10 NApAJIIEIbHOU
MPSAMO

61 CaBur no HenapauienbHON IpSIMOH,




HU3MCHCHUC paCCTOﬂHI/Iﬁ

62

Kontponbnas pabora "B3aumuoe
pacIoI0KEeHUE MPAMBIX U INTIOCKOCTEN B
npocTpaHcTBe"

63

IToBTOpEHME: Yroa MEXAy NPSMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

IToBTOpEHME: YrON MEKIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMCTpI/ILIeCKI/Ie METOJbI BBITUCIICHUA YIJId
MCKAY ONPSAMBIMHA B MHOT'OT'PAHHHUKAX

66

JByrpanssiii yroja. CBOMCTBO JIMHEHHBIX
YTJIOB IBYI'PAHHOTO yrIia

67

[lepnengukynspHbie mockoctu. CBoiicTBa
B3aMMHO IEPIEHINKYJIAPHBIX INIOCKOCTEN

68

IIpu3Hak nepneHIuKyJISpPHOCTH IUIOCKOCTEN;
TeopeMa O IPsIMOM NEPECEUEHNUs IBYX
IJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPEThEHN
IUIOCKOCTH

69

[TpssMOyTOIBHBIN Mapasuienenunesn; Kyo;
MU3MEPEHHUsI, CBOMCTBA MPSAMOYTOJIBHOTO
napajuienenunesa

70

TeopeMa 0 JuaroHajiu npsaMoyroJibHOro
napajjiejenuincaa u CJICACTBUC U3 Hee

71

CTepeOMeTpI/I‘leCKI/Ie " IPUKJIAAHBIC 3a/1a4H,
CBs3aHHBIC CO B3AMMHBIM PACIIOJIOKCHUCM




MMPAMBIX W INTOCKOCTHU

72

[ToBTOpEHME: CKpPEIMBAIOIITUECS TIPSMEIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHAAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa napasienbHbIX IUIOCKOCTEN Ha
CKPEIIMBAIOIINXCS NPAMBIX, PACCTOSIHUE
MEX/1y CKPELIUBAIOLIUMUCS NPSIMBIMU B
IIPOCTBIX CUTYAIUIX

74

PaccrosiHue OT TOUKH J10 MIIOCKOCTH,
paccTosiHuE OT IPSIMOM /10 TUIOCKOCTH

75

Beluncienue paccTOSHUN MEXIY
CKPEIIMBAOIIHUMUCS MPSIMBIMU C IIOMOILBIO
NEPIEHANKYJISIPHOHN IIJIOCKOCTH

76

TpéxrpaHHblii yroy, HEpaBEHCTBA JJIst
TpexrpaHHbIx yrios. Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yrIila

77

DneMeHTHI ChEePUIECKON TeOMETPHH:
reojie3nvecKkue JTMHUHN Ha 3emiie

78

Kontponbnas pabora "Yribl u pacctossHus"

79

CucremaTtusanus 3HaHuil "MHOrorpaHHUK U
€ro 3J1eMeHTHI"

80

IIupamuga. Bunst nupamua. [IpaBunsHas
nupamua

81

[Tpusma. Ilpsimast 1 HaKJIIOHHASL IPU3MBI.
[TpaBunbHas npu3Ma

82

[IpssMolt mapasenenunen, NpsMOyTroJIbHbIN
napaenenumnes, Kyo




Brimyxiible MHOTOrpanHukd. Teopema

83 Ditnepa 1
Brinykibie MHOTOrpanHuku. Teopema
84 Oitnepa. [IpaBunbHbIe U TOTYIPaBUIIbHBIC 1
MHOTOT'PaHHHUKHU
85 Konrponbnas padora "MHororpaHauku” 1
26 [TonsiTue BeKTOpa Ha MJIOCKOCTH U B |
IIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 PazHocTh BEKTOpPOB 1
89 [IpaBuio mapannenenurena 1
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
91 Paznoxenue BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JIeXKAIIUX B OJHON TUIOCKOCTH
92 CkansipHoe pou3BeACHUE 1
93 Brluucienue yria Mexay BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
95 IIpocreiimne 3ana4u ¢ BEKTOpaMu 1
96 [Ipocreiiive 3a7a4u ¢ BEKTOpaMu 1
97 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1
98 O0o0011eHre u cucTeMaTu3alus 3HaHui 1
99 O060061IeHne U cucTeMaTu3alus 3HaHu | 1
100 HroroBasi koHTpobHAs paboTa 1
101 Hrorosast koHTpobHAs paboTa 1
102 O0o011eHre U cuCTEMaTU3aIs 3HAHUM 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
uudposbie
Nen/m | Tema ypoka Konrtpoabubie | TlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 [ToBTOpenue TeMbl "KoopauHaTel BEKTOpa |

Ha TUIOCKOCTHU U B MPOCTpPaHCTBE"
) [ToBTOpenue temsl "CkansipHoe 1

IIPOU3BEJIEHUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria |

MEXJly BEKTOpaMH B IIPOCTPAHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHHUE NPSIMOH, |

MPOXOASAIIEH Yyepe3 JBE TOUKH'"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1

ypaBHEHHE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1

ABHEHUE INIOCKOCTU B OTpE3Kax

y
7 BekropHoe nmpousseneHue 1
2 JIuHeiiHble HEPABEHCTBA, TUHEWHOE |

POrpaMMHUPOBAHKE
9 JIuHeiiHble HEPABEHCTBA, TUHEHHOE |

IporpaMMUpPOBaHUE
10 AHanuThyeckue METObl pacuéra yria |

MEX/1y MPSMBIMH B MHOT'OI'PaHHUKAX
1 AHanuThyeckue METObl pacuéra yria |

MCKAY MIIOCKOCTAMHU B MHOT'OI'PAaHHUKAX




dopmyna pacCTOSHUS OT TOUKH JI0

12 IUIOCKOCTH B KOOpJIMHATaX

13 Haxoxnaenue paccTossHUI OT TOUKHU 10
IUIOCKOCTH B KyOe

14 Haxoxzaenue paccTossHUI OT TOUYKHU 10
IUIOCKOCTH B NPaBUJILHON IUPAMUJIE

15 KonrponbHas paborta "AHanuTHueckas
reomerpus”

16 CeueHnsi MHOTOIPaHHUKOB: CTaHIapPTHbIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOTPAHHUKOB: METOJ] CIEI0B
CeueHMst MHOTOI'PaHHUKOB: CTaH/IapTHbHIE

18 IIJIOCKOCTH, TIEPECEYEHUs MPSAMBIX U
IJIOCKOCTEN

19 [TapannenbHble IPsIMBIE U TUIOCKOCTH:
napasuleJIbHble CeUEHUS

20 [TapannenbHble IPsIMBIE U TUIOCKOCTH:
pacy€T OTHOLLIECHUN

)1 [TapamnenpHble IpsIMBIE U IULIOCKOCTHU: YTJIbI
MEXy CKPELIUBAIOLIUMUCS NPSIMBIMU
[TepnieHAuKyIJIApHBIE IPSIMBIE U IUNIOCKOCTH:

2 CTaHJIapTHBIE Mapbl MEPIEHANKYISPHBIX
IUIOCKOCTEW U NPSIMBIX, CHMMETPUN
MHOTOTPAHHUKOB

7 [lepneniuKynsipHbIE NPSMBIE U TUIOCKOCTH:
TeOopeMa O TPeX MEPIEHANKYJIIIpax

24 [IepnieHuKyIsipHBIE NPSAMBIE U TUIOCKOCTH:




BBIYHCJIICHUA IJIMH B MHOTOI'PaHHHUKAX

25

HOBTOpeHI/IeI IJromaau MHOFO}’FOJ’IBHI/IKOB,
(hopMyJIBI IS TUTOINACH, COOOpaKEHUS
rmogoous

26

HOBTOpeHI/IGZ miomaan MHOTOYT'OJIbHUKOB,
(hopMyJIBI IS TUTOINAACH, COOOpaKEHUS
mogoous

27

HOBTOpeHI/IeI I1omaan MHOFOyFOHBHI/IKOB,
(hopMyIIBI I71S TIOIIAACH, COOOpaKEHUS
mogoous

28

[Tnomanau ceyeHuit MHOTOrpaHHUKOB:
TUTOIIA M TTIOBEPXHOCTEH, pa3pe3anus Ha
94acTH, COOOpaKEeHUs TOA00HS

29

[Tnomaay ceueHuit MHOTOTPaHHUKOB:
IUTOIIA TN TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUS MOA00MS

30

KontposnbHas padora "IloBTOpeHue:
MHOTOTPAHHUKH, CEYEHUSI MHOTOIPAHHUKOB"

31

O61ém Tema. O0BEM MPSIMOYTOIBLHOTO
napaJuleenumneaa

32

3amaun 00 yABOCHUH Ky0Oa, O KBaJpaType
Ky0a; O TPUCEKIIUU yTIia

33

CrepeomeTprudeckue 3a/1auu, CBI3aHHbIE C
00BEMOM TMPSIMOYTOJILHOTO
napaJuieNenuneaa

34

HpI/IK.]'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
BBIYHCJICHHEM 00bEéMa pAMOYT'OJIbHOTO
MnapaJuiCJICIuIcaa




35 O0BEM TIPSIMOI TPU3MBI

16 CrepeomeTpuuecKue 3aa4u, CBI3aHHBIC C
BBIYHCIIEHUEM 00BEMOB MPSIMOM MTPU3MBI

37 [Ipuknanueie 3a1a4m, CBsI3aHHBIE C 00BEMOM
MPSAMOU MPU3MBI
Brruncienne 005EMOB TEII ¢ IOMOIIBIO

38 ornpenenéHHoro uHrerpana. O0bEM
HAKJIOHHOW MPHU3MBbI
Brruncienne 005EMOB TEJT C HOMOIIBIO

39 onpenenéHHoro uHaTerpana. Oobém
TTUPAMU/TBI

40 ®dopmyna 00bEMa mupamuapl. OTHOIICHHE
00bEMOB MUPaMU/I C OOIITUM yTIIOM

41 dopmyna 00bpéMa upamuIel. OTHOIIEHHE
00BEMOB MUPaMU/I C OOIITUM yTIIOM

4 CrepeomeTpruecKkue 3aaun, CBI3aHHbBIC C
00BEMaMK HAKIIOHHOW TIPU3MBI

43 CrepeomeTpuuecKue 3aJjauu, CBI3aHHbIE C
00BEMaMH TUPaMUJIBI

WKJIaJHBIE 3aa49HU 10 TEME ‘bEMBI

I1 "O06

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
IPU3MBI

45 [Tpuknagasie 3aaaun o Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTHUPAMHUIBI

46 [Ipumenenne 06bEMOB. Briuncienue
pacCTOSTHUS JI0 TNTIOCKOCTH

47 Kontponbnas padora "O6bEmM




MHOTOTpaHHUKA"

[unuHapruyeckasi MOBEPXHOCTb,

48 o0pa3zyromue HUIHHIPUIECKON
MOBEPXHOCTH

49 Hunuuap. [psmoit KpyroBoi HUIUHAP.
[Inomane MOBEpXHOCTH HUIUHAPA

50 Konnueckasi moBepxHOCTb, 00pa3yoiiye
KOHM4YecKol noBepxHocTH. Konyc

51 CeueHue KOHyca II0CKOCTHIO,
napasuieIbHON MIOCKOCTH OCHOBAHUS

5 VYceuéHHblil koHyc. M300paskeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH M TTOTHOM
MOBEPXHOCTH KOHYCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEUEHUH IIWINH/PA, KOHYyCa
CrepeoMeTpuuecKkue 3aaun Ha

56 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEUYEHUH IIWINHIPA, KOHYyCca

57 [Tpuxiiagabie 3aa4u, CBA3aHHBIE C
WIUHIPOM

58 [IpuknanHeie 3a1a4um, CBsI3aHHBIE C
WIUHIPOM

59 Cdepa u map




60

[lepeceuenue cepsl U mapa c MIOCKOCTHIO.
Kacanwme mapa u cdepsl miockocTbio. Bun u
n300pakeHue mapa

61

[Nepeceuenwe chepbl U Mapa ¢ IIOCKOCTHIO.
Kacanue mapa u cdepsi mmockocTsio. Bua u
n300paKeHHe 1Iapa

62

VYpasuenue ceprl. [Lnomans chepst u eé
yacTeu

63

Cummerpust cheps! 1 mapa

64

CrepeoMeTpuuecKue 3a/1aur Ha
JI0OKa3aTEeIbCTBO U BEIUMCIICHHUE, CBSI3aHHbBIC
co c(hepoii U mapoM, TOCTPOSHUEM UX
CEUYCHUM MIOCKOCTHIO

65

CrepeoMeTpuyecKue 3aaud Ha
JI0Ka3aTeNIbCTBO U BHIYMCIICHUE, CBSI3aHHbBIE
co c(hepoii U mapoM, TOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO

66

[TpuknagHbie 3a1a49u, CBI3aHHBIE CO chepoit
U apoM

67

[ToBTOpEeHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYNMCIICHUA B OKPY)KHOCTI/I, CTaHI[apTHI)IG
mogoous

68

Pazauunnie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOI'OrpaHHHUKOB

69

3anauu o teMe "Tena u noBepxHOCTH
BpaleHus"

70

3anauu o teMe "Tena u noBepxHOCTH
BpaieHus"




71

KoHnTposnbHas padora "Tena v moBepXHOCTH
BpaieHus"

72

O6nem mumHapa. Teopema 06 00bEMeE
IPSIMOTO IIWIIMHpA

73

Brruucnenue o0EMOB TEN € TOMOIIIBIO
onpeaenénHoro uarerpaia. O0bpéM KoHyca

74

[Tnomaau 60KOBOI 1 MONHOM MOBEPXHOCTH
KOHYCa

75

CTepeOMeTpI/I‘leCKI/Ie 3aga4u, CBA3aHHBIC C
BBIUKCIIEHHEM 00BEMOB MUJIMHApA, KOHYyCa

76

[Tpuknagasie 3apaun mo Teme "OOBEMBI 1
IJIOIIAAM TTOBEpXHOCTEH Ten"

77

O6béM mapa u mapoBoro cexkropa. Teopema
00 00BEme mapa. [Tnomans chepsr.
CrepeoMeTpUyeCcKUe 3aJ]a4, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO
CErMEeHTa U IIapOBOT0 CEKTOpa

78

[Ipuknagusie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa U
momasio cepbl. COOTHOMIEHUS MEXKITY
TUTOIIA IIMU TIOBEPXHOCTEH M 00bEMaMu
IMOJOOHBIX TEI

79

[TogoOHbIe Tena B MPOCTPAHCTBE.
N3menenne o6wEMa npu mogo0uu.
CrepeomeTpruecKue 3a1a4u, CBI3aHHbBIC C
BBIYHCIICHUEM 00BEMOB Tl U IO e
MTOBEPXHOCTEN

80

Kontponbnas padota "[1nomanu




MOBEPXHOCTU M 00BEMBI KPYTJIBIX Te"

81

JIBvkeHus mpoctpancTBa. OToOpaskeHNs.
JIBrxenus u paBeHCTBO uryp. OO0mme
CBOMCTBA JBUKEHUI

82

Buel nBukeHuUii: mapauieIbHbIA EPEHOC,
LEHTpaJIbHAsl CAMMETPHUS, 3€pKalbHas
CUMMETPHUSI, TOBOPOT BOKPYT MPSIMOI1

&3

[IpeobpazoBanus nmomobwus. [Ipsmas u chepa
Olinepa

84

FeOMCTpI/I‘IeCKI/Ie 3aJla4d Ha MIPUMCHCHUC
JABUMKCHUSA

85

KoHTponbHas padora "BekTophl B
npocTpaHcTBe"

86

O6o6maromiee nosropenue 11 nonsaruit u
MeTOJI0B Kypca reomerpun 10—11 kimaccos,
cucreMmarusauus 3Hanuii: "[lapamiensHocTh
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE"

87

O6o06maromiee nopropenue 11 nonsaruit u
MeTOoJ10B Kypca reometrpun 10-11 kiaccos,
CUCTEMaTH3alus 3HaHu|: "BekTopsl B
npocTpaHcTse"

88

Ob6o6maromee nosropenue 11 nmonaruit u
MeToJ10B Kypca reometrpun 10-11 kiaccos,
CUCTEMAaTH3alus 3HaHU: "BekTopsl B
npocTpaHcTse"

89

Ob6o6maromee nosropenue 11 nmonaruii u
MeTo/10B Kypca reometpun 10—11 kiaccos,
cucTeMaTtu3aiys 3Hanuii: "O0beM




MHOTOTpaHHUKA"

90

O6o6mmaromiee nosropenue 11 nonsaruit u
MeToJ10B Kypca reometrpun 10—11 kiaccos,
cucreMaru3anus 3HaHui: "O0beM
MHOTOTrpaHHHKA"

91

Ob6o6maromee nosropenue 11 nmonaruii u
MeTo10B Kypca reomerpun 10—-11 kiaccos,
cucreMarusauus 3HaHui: "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

92

O6o6maromiee nopropenue 11 nouaruit u
MeTOJ0B Kypca reometpun 10-11 kiaccos,
cucremaruzauus 3Hauuit: "[lnomanu
HOBEPXHOCTH U 00BEMBI KPYTIbIX Ten"

93

Hroropas KOHTPOJIbHAasA pa60Ta

94

Htorosasi KOHTpoOJIbHAs paboTa

95

[ToBTOpeHmEe, 0000IIEHNE U CUCTEMATU3ALIHS
3HAHUM

96

Hcropus pa3sBuths CTepeOMETPUN Kak
HAyKU U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

97

Hcropus pasBuThs CTEpEOMETPUN KaK
HAyKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

99

I/ICTOpI/Iﬂ Pa3BUTHA CTCPECOMCTPHUHU KaK
HAayYKHU U eé POJIb B pa3BUTHU COBPCMCHHLIX




HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

HcTopust pa3BUTHSI CTEPEOMETPHH KaK
100 HayKH U €€ poJib B pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTHs cTepeoMeTpUH Kak
101 HAyKU U €€ POJib B Pa3BUTUH COBPEMEHHBIX
MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHs CTEpEOMETPUM KaK
102 HAyKU U €€ pOjib B Pa3BUTUH COBPEMEHHBIX

WHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HMHTEPHET
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