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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, 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-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 kinacca oOyJaromuiicss Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTUSIMU CTEPEOMETPUM MPHU
pelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPU PEIICHUH
T€OMETPUYECKHUX 3a]1ay;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUpPOBaTh TMOHSATUSMHU, CBA3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXIYy NOPSIMOM U
IJI0CKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacloO3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapauiesenunea, Kyo);

e KJIacCU(PUUUPOBATH  MHOTOIPAHHHMKH, BBIOMpasi  OCHOBaHUS  JUIS
KJ1Iaccu(UKaIuu;

e CBOOOAHO ONEpUPOBATH TOHATUSIMHU, CBS3aHHBIMH C  CEUYECHHUEM
MHOT'OTPaHHUKOB IJIOCKOCTBIO;

e BBINIOJHATH napajuiebHOE, LEHTpaJIbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBAaHUE (PUTYP HA IUIOCKOCTh, BBINOIHATH M300paxkeHust Quryp
Ha IUIOCKOCTH;

e CTPOUTH CEYECHUS MHOTOIPAHHUKOB PA3IUYHBIMM METOAAMU, BBINOJIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAAM  IOBEPXHOCTEH  MHOTOIPaHHHUKOB  (TIpHU3Ma,
nupamMuia), FTEOMETPUUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, ILIEHTP, OChb M IUIOCKOCTb CHMMETpPUU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpPaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTeJbCTBO MAaTEMaTUYECKUX OTHOLICHHH U
HaxO0XJICHUE TCOMETPUYECKUX BEIUYHMH, IMPUMEHSISI W3BECTHBIE METOJbI
MpHU PEIICHUH MAaTeMaTUYeCKHUX 3a]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CIIOHOCTH;

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

e WU3BJEKaTh, MPeoOpa3OBbIBATh M HMHTEPIPETUPOBATH HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IpEeACTABICHHYIO Ha
yepTekax U pUCYHKax;

e TMPHUMEHATH I[IOJYYECHHbICE 3HAHUS HA MPAKTUKE: CpPAaBHUBATh W
aHANIM3UPOBATh PEAJbHbIE CUTYallUH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mpolecce IOUCKA  pEeHIeHUs MaTeMaTU4ecKu Cc(HOopMyJIHpPOBAHHOM
npo0OJieMbl, MOJEINPOBATh pEalbHblEe CUTYallMd Ha S3bIKE T'€OMETPUH,
HCCIIEI0OBATh MOCTPOEHHBIE MOJIENIA C MCIOJIB30BAHUEM T'€OMETPHUUECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, peliatb MPAKTUYECKUE 3aayH,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUYECKUX BEIUUMH;

e UMETh NPEICTAaBICHHS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTH GyHAAMEHTa PA3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOy4Jaromuiicst HAy4uTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATUSMH, CBS3aHHBIMU C IHJIMHIPHUYECKOM,
KOHUYECKOW U c(hepuyecKor MOBEPXHOCTSMHU, OOBICHITH CIOCOOBI
MOy YEeHUS;

OIepUPOBATh MOHATUAMH, CBA3AHHBIMH C TE€JIaMH BPAIICHUS: LIMJIUHIPOM,
KOHYyCOM, c(hepoit u mapowm;

pacmo3HaBaTh Teia BpalleHus (IWIMHIAP, KOHyC, cdepa u 1map) u
OOBSACHATDH CIIOCOOBI MOJIYYEHHUS TeJl BpAlCHUS;

KJIACCU(PULIMPOBATh B3aUMHOE PacIioNOkeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIAJIA MOBEPXHOCTEM MHOTOIPAHHUKOB W TEJNl BpAICHUSA,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C KOMOWHALUSAMH Tell
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIIMCAHHBIA B cdepy U
OMMCAHHBIA OKOJIO ceprl, cepa, BIUCaHHAST B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYKCIIATh COOTHOILIEHUS MEXY IJIOMAIIMU MOBEPXHOCTENW U 00BEMaMuU
ITOJIOOHBIX TEI;

n300pakaTh M3ydyaemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) IUIOCKUE
YEepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUJI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHSI TEJl BPAIlICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJHO ONEPUPOBATH IMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpallii HaJl BEKTOPaMUu;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOPJIMHAT;
pemiaTb reOMeTPUYECKHUE 3a/1a4M Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PELICHNH;
CBOOOJTHO OMNEPUPOBATH TOHATHUSMHU, CBSI3aHHBIMU C JIBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOHATh M300paX€HUsI MHOTOTPAHHUKOB U TEJI BpAIllEHUS TMpU
MapaJyIeIbHOM  IIEPEHOCE, LEHTPAIBHOM CHMMETPUM, 3€PKAIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUThH CEYEHHUsI MHOTOTPAaHHUKOB M TeJl BPAILLEHUSA: CEUCHUS LUIMHApA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUEHUs KOHYyca (MapaieiabHbIe
OCHOBAHMIO U MPOXOALINE YepE3 BEPILUHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOCHUS CEUEHUW: METOJl CIIeJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHATh TreoMeTpuueckue (GakTbl ISl PEIICHUs] CTePEOMETPUUECKUX
3a/1a4, OPEANOJIararmllinX HECKOJbKO INAaroB pELICHMS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelmars 3ajJadyd Ha JIOKa3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLICHUH U
Hax0XJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEHICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  [OJYYEHHbICE  3HAHUS HA  MPAKTUKE:  CPAaBHUBATS,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyalluH, IPUMEHATh U3yUEHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE TMOHWCKA  PEIICHUS
MareMaTu4ecku  C(OpPMYJHUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
peallbHbIE CUTYAllMM Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH IOCTPOCHHBIE
MOJENN C UCIOJIb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTUYECKHE 3aJlaud, CBSI3aHHBIE C
HAXOXJICHUEM F'€OMETPUUYECKUX BEIIUYNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTH (yHAAMEHTa PA3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoansie | - Ipaxtirseckire o0pa3oBaTebHbIE
padoTbI padoTbI pecypebi
1 BBenenue B crepeoMeTpuo 23 1
) B3aumHoe pacnonoxeHue npsMbix B 6 |
IIPOCTPAHCTBE
3 [TapanienpHOCTb MPSIMBIX U IIJIOCKOCTEHN B g
IIPOCTPAHCTBE
4 [leprnieHAUKYIAPHOCTD MPSIMBIX U )5
IUIOCKOCTEN B IPOCTPAHCTBE
VYrusl 1 paccTosHUA 16 1
MHororpanHuKu 7 1
BekTopsl B IpOCTpaHCTBE 12
2 HOBTOPCHI/IG, 00o011IeHre U cucTeMaTH3alus 5 )
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoanyecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne m/n NMPOrpamMMbI Bcero Kontpoaenbie | - HpakTueckue o0pa3oBaTe/bHbIC
padoThI padoTshI pecypesI
1 AHanuTHyecKas reoMeTpus 15 1
) [ToBTOpeHue, o606meHI/vIe u 15 1
CHUCTEMaTHU3alus 3HaHUU
3 OO06BEM MHOrOrpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 |
KPYTJIBIX TE
6 JIBuxeHus 5 1
. [ToBTOpEHUE, o6o6meHI:Ie u 17 )
CHUCTEMaTHU3alus 3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTtpoibHbIe
padoThI

IIpakTHYeckue
padoTsI

Jlara
H3YYeHUS

DJIEKTPOHHBIE
nu(ppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

OcHoBHBIE TIpaBUIIa U300PAKECHUS HA
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
IpsSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

02.09.2025

[TonsTHs cTepeoMeTpHn: TOUKa, psimasi,
TUIOCKOCTB, MTPOCTPAaHCTBO. OCHOBHEBIE
npaBuiia N300paKeHUS HA PUCYHKE
IIJIOCKOCTH, MapAJUICIIbHBIX MPSAMBIX
(0Tpe3koB), cepeIuHbI OTpe3Ka

02.09.2025

[lonsTHs: nepecekaromuecs MIOCKOCTH,
HepeceKaroIrecs npsimMasi U MI0CKOCTh;
HOJIyTIPOCTPAHCTBO

04.09.2025

[TonsTHS: IepeceKarouIrecs MIOCKOCTH,
NIEpECEKAOINECs MpsiMasi U MII0CKOCTh;
HOJIYIPOCTPAHCTBO

09.09.2025

MHOTOrpaHHHUKH, U300paKeHUE
NPOCTEHIIINX MPOCTPAHCTBEHHBIX (QHUTYD,
HECYIIECTBYIOLINX 00BEKTOB

09.09.2025

MHororpaHHuKH, U300pakeHNEe
IPOCTEHIINX MPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOIINX 0OBEKTOB

11.09.2025

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CIICACTBHA U3 HUX

16.09.2025

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEICTBUS U3 HUX

16.09.2025

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
ciaenctBus u3 HuX. CriocoObl 3a0aHus
MPSAMBIX U IJTIOCKOCTEN B MIPOCTPAHCTBE.
O06o03HaYeHUS IPSIMBIX U TIOCKOCTEH

18.09.2025

10

N3o0pakenne ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pébpa. N3o0OpaxkeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue noCTpOEHHBIX CEYEHUI
pa3HBIMU IIBETaMHU

23.09.2025

11

N3o0pakenue ceueHuil nupamupl, Kyoa u
MIPU3MBI, KOTOPBIE POXOISAT Yepe3 uxX
pEbpa. M3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IUIOCKOCTEH.
PackpammBanue OCTpOCHHBIX CEYCHUI
pa3HBIMU IIBETaMHU

23.09.2025

12

N3o0pakenne ceueHuil nmupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX
pébpa. N3o0paxkeHue nepeceueHus
MOJIyYEHHBIX TUIOCKOCTEH.
PackpamBanue NoCTpOCHHBIX CEYEHUI
pa3HbIMM LIBETaMU

25.09.2025

13

N300pakeHue ceueHuil mupaMuspl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uxX
pEbpa. N300paxkeHune nepeceueHus
IIOJIYYEHHBIX [IJIOCKOCTEM.

30.09.2025




PaCKpaIHI/IBaHI/Ie IMOCTPOCHHBIX ceueHHi
Pa3sHBIMU BETAMU

14

MerTon crenoB ISl IOCTPOSHUS CEUeHUI

30.09.2025

15

Mertoa cie10B i TOCTPOSHHUS CEUSHUH.

CBoiicTBa nepeceyeHuil MpsIMbIX U
IUIOCKOCTEN

02.10.2025

16

Merton cresioB IS TIOCTPOSHUS CEUEHUH.

CaoiicTBa nepeceyeHui MPSIMbIX U
IJIOCKOCTEN

07.10.2025

17

[TocTpoenue ceuenuit B nmupamue, Kyoe
o TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3aIHCh IIaroB
MOCTPOEHUS

07.10.2025

18

[TocTpoenue ceuenuii B nmupamue, Kyoe
no TpéM Toukam Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MOCTPOEHUS

09.10.2025

19

[TocTpoenue ceyenuii B nmupamue, Kyoe
o TpéM Toukam Ha pEOpax. Co3gaHue
BBIHOCHBIX qepTenceﬁ U 3aIlliMCh HI1aroB
MIOCTPOCHUS

14.10.2025

20

[TocTpoenue ceyeHuii B nmupamue, Kyoe
no TpéMm ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEpPTEXKEH U 3aIllUCh [1aroB
IIOCTPOEHUS

14.10.2025

21

[ToBTropenue miuanumeTpun: Teopema o
HPONOPLUOHANBHBIX oTpe3kax. [logodue

16.10.2025




TPCYI'OJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B CCUCHHUAX Ha
BBIHOCHBIX UepTexax. MicTopus pa3Butus
TJITAHUMETPUHU U CTEPEOMETPUH

21.10.2025

23

KonTponbaas pabota "AKCHOMBI
crepeomerpuun. Ceuenus"

21.10.2025

24

B3anMHOe pacnonokeHue npsMbIX B
npocTtpancTBe. CKpenyBaronmecs
npsimele. [Ipu3Haky CKpemuBarOmuXxcs
npsMsbIX. [lapaienbHble IpsiMbIe B
MIPOCTPAHCTBE

23.10.2025

25

Teopema 0 CylIEeCTBOBAaHUH U
€MHCTBEHHOCTH IPSIMOM MapaieaIbHON
JIAHHOW MPAMOM, NPOXOJSAIIEN Yepe3
TOYKY NMPOCTPAHCTBA U HE JIeXkKAIIeH Ha
JaHHOM npsAMoi. Jlemma o nepeceyeHun
napaJlJICJIbHBIX MPAMBIX INIOCKOCTBIO

06.11.2025

26

[MapannensHOCTB Tpex mpsiMbIX. Teopema

0 TpEX MapajuleNbHbIX NpsAMBIX. Teopema o

CKpCHIUBAIOIUXCA TPAMBIX

11.11.2025

27

[TapannenbsHoe MPOEKTUPOBAHHUE.
OcHOBHBIE CBOWMCTBA IAPAJUIEIBLHOTO
npoekTupoBanus. M3o0paxeHne pa3HbIxX
¢buryp B mapauienbHON MPOSKIIUU

11.11.2025

28

IleHnTpanbHas mpoekiusa. YTOI C
COHAINPABJICHHBIMUA CTOPOHAMH. YTOII
MEXAY MPSMbIMU

13.11.2025




29

33)18‘{1/1 Ha JO0Ka3aTCJIbCTBO U
HUCCICA0OBAHUEC, CBA3aHHBIC C
PaCIIOJIOKCHUCM ITPAMBIX B IIPOCTPAHCTBEC

18.11.2025

30

[TonsiTHS: MapanaeaIbHOCTh NMPAMOUN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
napasuieIbHOCTU IPSIMOM U IJIOCKOCTH.
CBoiicTBa napayuIeIbHOCTH MPSIMOMN U
IUIOCKOCTH

18.11.2025

31

['eomeTpuyeckue 3a7aun Ha BBIYUCIICHUE
U J10Ka3aTeJIbCTBO, CBS3aHHbIE C
MapajiebHOCTHIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

20.11.2025

32

ITocTpoeHue ceuenus, MPOXOASILETO
yepes3 JaHHYIO IPSIMYIO Ha YEpPTEXKE U
MapajuieIbHOTO APYrou npsmMoin. Pacuér
OTHOIIICHUH

25.11.2025

33

[TapannenpHast npoeKkUrs, NPUMEHEHHUE
JUISL IOCTPOCHUS CeUeHHI KyOa 1
napauienenuneaa. CeoncTa
napajuleJIenune1a U Ipu3Mbl

25.11.2025

34

[Tapannenshbie maockoctu. [IpuzHaku
NapajIeIbBHOCTH JBYX INIOCKOCTEH

27.11.2025

35

Teopema o napaienbHOCTH U
€IMHCTBEHHOCTHU IUIOCKOCTH, MTPOXOASIIEH
qyepe3 TOUKY, He IPUHAJIEKALTYI0 TaHHOU
IUIOCKOCTH U CIIEACTBUSA U3 HEE

02.12.2025

36

CBoiicTBa mapaJUIeIbHbBIX MJIOCKOCTEN: O
napauieTbHOCTU MPSMBIX MTepeceueHus

02.12.2025




IpU MIEPECEUEHUH JIBYX MapalieIbHbIX
MJIOCKOCTEN TPEThei

37

CpoiicTBa napamieiabHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX MPSIMBIX,
3aKIIFOYEHHBIX MEXAY ITapalIeIbHBIMU
IUIOCKOCTSIMM; O NIEPECEUEHUH MPSIMOH C
ABYMA TapaJlJICIbHBIMHA IINIOCKOCTAMU

04.12.2025

38

[ToBTopenue: Teopema [udaropa Ha
TUIOCKOCTH

09.12.2025

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOI'O TPEYTOJIbHUKA

09.12.2025

40

CoiicTBa Ky0a 1 MPsIMOYTOIBLHOTO
napaJenenunesaa

11.12.2025

41

Brruucnenue ainmx OTPEC3KOB B Ky6e n
MMPpAMOYT'OJIBHOM IMapaJUICJICIIUIICAC

16.12.2025

42

[leprieH UKy IAPHOCTD NPSMOM U
wiockocTy. [Ipusnak
MEPIEHANKYISIPHOCTH IIPSMOM U
IUIOCKOCTH

16.12.2025

43

[lepneHAMKYISIPHOCTD MIPSAMOMN 1
miockocTy. [Ipu3Hak
NEPIEHINKYJIIPHOCTH IPAMON U
IUIOCKOCTH

18.12.2025

44

Teopema 0 CylIeCTBOBAHUH U
€IMHCTBEHHOCTHU MPSIMOM, IPOXOASIIEH
yepes TOUKY MPOCTPaHCTBA U
MEPIECHANKYISIPHON K MIIOCKOCTH

23.12.2025

45

[ImockocTH M nepeHUKYIISIPHBIE UM




IMPpAMBIC B MHOT'OTpaHHUKAX

23.12.2025

46

[1nockocTH U epIIEHAUKYISPHBIE UM
IIPsIMbIE B MHOTOTPAHHUKAX

25.12.2025

47

[leprieHUKyISp U HAKIIOHHAS.

[TocTpoenne nepneHauKyIsIpa U3 TOYKU

Ha IPSIMYIO

30.12.2025

48

HepHeH,[[I/IKyJ'IHp W HAaKJIOHHAasd.

[TocTpoeHue nepneHauKyIsspa U3 TOYKU

Ha MPSIMYIO

30.12.2025

49

Teopema o TpEX MepNEeHAUKYISIPax
(mpsimast 1 oOpaTHast)

13.01.2026

50

Teopema o TpEX MepNEeHAUKYISIPax
(mpsimast u oOpaTHast)

13.01.2026

51

Yron Mexay CKpenMBarOIMUCS
IPSIMBIMU

15.01.2026

52

[Tonck neprneHauKyIApHBIX IPSIMBIX €
IIOMOIIBIO NIEPIEHAUKYJISIPHBIX
IUIOCKOCTEM

20.01.2026

53

OpToroHajibHOE POEKTUPOBAHUE

20.01.2026

54

[TocTpoenue ceuenunit kyda, MpU3MBL,
IIPaBUIBHOM MMPAMHUJIBI C IOMOLIBIO
OPTOTrOHATBHOMN MPOEKIINHI

22.01.2026

55

[loctpoenue ceuenuii kyda, MPU3MBL,
IIPaBUJILHOM MMPAMHUJIBI C IIOMOLIBIO
OPTOTOHAJIBHOU MPOEKIIUH

27.01.2026

56

CumMMeTpust B IPOCTPAHCTBE
OTHOCHUTEJBHO II0cKocTH. [Imockoctn

27.01.2026




CI/IMMeTpI/Iﬁ B MHOT'OTpaHHUKAX

57

[Ipu3HaK NepneHIuKyJJIIPHOCTH IPSIMOU U
IUIOCKOCTH KaK CJIEACTBUE CUMMETPUH

29.01.2026

58

[IpaBunbHBIE MHOTOTpaHHUKH. Pacyér
pacCTOSTHUM OT TOYKHU 10 IIOCKOCTH

03.02.2026

59

[IpaBunbHBIE MHOTOTpaHHUKH. Pacyér
PacCTOSIHUM OT TOYKH J0 IJIOCKOCTH

03.02.2026

60

CrocoObl OMYCTUTH NEPHEHAUKYIISPHI:
CUMMETpHUSl, CABUT TOUYKHU I10
napasuiesIbHON IpsMoi

05.02.2026

61

CrBur 1o HenmapayuieIbHON MPSIMOH,
WU3MEHEHUE PACCTOSHUN

10.02.2026

62

KonTtponbHas pabota "B3anmuaoe
pacnoioKEHNE NMPAMBIX U INIOCKOCTEN B
npocTpaHcTBe"

10.02.2026

63

[ToBTOpEHME: YroyI MeXay NPSMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMa
KOCHHYCOB

12.02.2026

64

[loBTOpEHME: Yroa MeXIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

17.02.2026

65

I'eomerpuyeckre METObI BBIYUCICHUS
yIjla MeXAy HpsIMBIMU B MHOTOIPAHHHUKAX

17.02.2026

66

JIByrpanHsbiil yroa. CBOMCTBO JIMHENHBIX
YTJIOB IByTPaHHOI'O yTja

19.02.2026

67

[TepnienquKyIsIpHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX

24.02.2026




IUIOCKOCTEN

68

[Ipu3HaK nepneHIuKyJIIpHOCTH
IUIOCKOCTEN; TEOpeEMaA O MPSAMOK
HiepeceueHmst IBYX MIIOCKOCTEN
NEPIEHANKYJIPHBIX TPEThEN IIJIOCKOCTH

24.02.2026

69

[IpsiMoyTOBHBIN Mapajuienenunesn; Kyo;
W3MEPEHHUs, CBOUCTBA MPSAMOYTOJIBHOTO
napasuleeune1a

26.02.2026

70

TeopeMa 0 JuaroHaljiv npsMoyroJibHOro
napauieaenuncia u CJIcaCTBUC U3 Heé

03.03.2026

71

CTepeOMeTpI/I‘-IeCKI/Ie " NPUKIIAAHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM MPAMBIX U INIOCKOCTU

03.03.2026

72

HOBTOpeHI/ICZ CKpCUINBAIOIIUCCA TIPSAMBIC,
MnapaJuiCJIbHBIC IIJIOCKOCTH B CTAHJAAPTHBIX
MHOI'O'paHHUKax

05.03.2026

73

[Tapa mapanmienpHbIX TIOCKOCTEH Ha
CKPEITUBAOIINXCS MPSMBIX, PACCTOSTHUE
MEX]Ty CKPEUTUBAIOUIIMICS MPSIMBIMH B
MPOCTBIX CUTYyaIHsIX

10.03.2026

74

Paccrostaue ot TOUKH J0 IINIOCKOCTH,
paccTostHAe OT MPSMOM J0 TUNIOCKOCTH

10.03.2026

75

Brruncnenue paccTosHUNA MEXKIY
CKPELIUBAIOIIKAMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIIEHIUKYJIIPHOM MIOCKOCTH

12.03.2026

76

TpéXrpaHHblil yroi, HepaBeHCTBa s
TpexrpaHHsIx yrioB. Teopema IIudaropa,
TEOPEMbI KOCUHYCOB ¥ CUHYCOB JUIs

17.03.2026




TpEXTPAHHOTO yriia

DneMeHTHI ChepUIECKON TeOMETPHH:

77 reoae3nyecKue JNHUU Ha 3eMIile 17.03.2026
7 KonrtponsHas padora "Yrisl u

paccrosiHus" 19.03.2026
79 CucremaTtuzanus 3HaHuil "MHOrorpaHHUK

Y €70 2JIEMEHTHI" 24.03.2026
20 [Tupamuaa. Bunsl nupamua. [IpaBunbHas

nupaMua 24.03.2026
81 [Tpusma. IIpsimast 1 HaKJIOHHAS IPU3MBI.

[IpaBunbpHas mpuzma 26.03.2026
%) [IpssMoit napaienenunen,

MIPSIMOYTOJIbHBIN Mapaienenumes, Kyo 07.04.2026
23 Boinyxiible MHOTOrpanHuku. Teopema

Ditnepa 07.04.2026

Brinmykisle MHOrorpanHuku. Teopema

4 i .

8 izg:gspiifl?;bele Y TIOJIyTIpaBUIIbHbIE 09.04.2026
85 Konrponsnas padora "MHororpaHHukH" 14.04.2026
26 IloHsATHE BEeKTOpa Ha MJIOCKOCTHU U B

IIPOCTPAHCTBE 14.04.2026
87 CyMmMa BEKTOpOB 16.04.2026
88 Pa3zHocTh BEKTOpPOB 21.04.2026
89 [IpaBwiio mapasnienenumnena




21.04.2026

90 YMHOKEHUE BEKTOpa Ha YUCIIO 73.04.2006
Pasnoxxenue BekTopa mo 0azucy Tpeéx
91 BEKTOPOB, HE JIEKALUX B OJTHOI 78.04.2026
IJIOCKOCTH
92 CxanspHoe Npou3BeJeHUE 78.04.2026
93 Brruncnenue yria Mex1y BEKTOpaMu B
IIPOCTPAHCTBE 30.04.2026
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 05.05.2026
95 [Ipocreiimue 3a1aum ¢ BEKTOpaMu 05.05.2026
96 [IpocTeiiue 3a7a4u ¢ BEKTOpaMu 07.05.2026
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 12.05.2026
98 O0600611eHre U cucTeMaTu3alus 3HaHu! 12.05.2026
99 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUi 14.05.2026
100 HroroBas KOHTpOJIbHAs paboTa 19.05.2026
101 Wrorosas koHTposbHas paboTa 19.05.2026
102 O06o00111eHre U cCUCTEMaTU3AIIMS 3HAHUIA




21.05.2026

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
Ne Hara ungposbie
Tema ypoka Konrtpoasbnbie | IlpakTtuuyeckue
n/n Bcero H3Y4YeHHS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 IToBTOpenue Temsl "KoopauHaTel BEKTOpa |
Ha TJIOCKOCTH U B POCTPAaHCTBE" 02.09.2025
) IToBTOpenue temsl "CkaisipHOE 1
MPOU3BEJICHUE BEKTOPOB" 02.09.2025
[ToBTOpeHue TeMbl "Brruucienue yria
3 1
MEXy BEKTOpaMHU B IIPOCTpaHCTBE" 04.09.2025
[ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOH,
4 . 1
MPOXOISIIEH Yepe3 B TOUKH" 09.09.2025
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, )
ypaBHEHHE MJIOCKOCTH B OTPE3Kax 09.09.2025
YpaBHEHHE UIOCKOCTH, HOpMaJlb,
6 1
YpaBHEHNE IUIOCKOCTH B OTPE3Kax 11.09.2025
7 B 1
€KTOPHOE MPOU3BEIACHHE 16.09.2025
2 JIuneliHble HEPABEHCTBA, JIMHEWHOE 1
MIpOrpaMMHUpPOBaHUE 16.09.2025
9 JIuneliHble HEPABEHCTBA, JIMHEWHOE 1
MporpaMMHUpOBaHUE 18.09.2025
AHanuTU4YecKue METObI pacuéTa yria
10 1
MEX/1y IPSIMbIMU B MHOTOI'PaHHUKAX 23.09.2025

11

AHanuTndeckne MCTOABI pacqéTa yria




MCKAY INNIOCKOCTAMH B MHOI'OI'paHHUKAX

23.09.2025

dopMyna pacCTOSTHUS OT TOYKH J10

12
IJTIOCKOCTH B KOOPAMHATAX 25.09.2025
13 HaxoxneHue pacCTosIHUM OT TOYKH 10
TIJIOCKOCTH B Ky0Oe 30.09.2025
HaxoxneHue pacCTosIHUM OT TOYKH 110
14 .
IJIOCKOCTH B MIPABUJIbHOW MTUPAMUJIE 30.09.2025
15 KontpoinbHas padoTa "AHamuTudecKas
reometpus"” 02.10.2025
CeueHusi MHOTOTPaHHUKOB: CTaHIapTHbHIE
16
MHOT'OTPaHHUKH 07.10.2025
17 CeueHrsi MHOTOTPaHHUKOB: METO/I CJIEJIOB
P AL CIEA 07.10.2025
CeueHusi MHOTOTPaHHUKOB: CTaHIapTHHIE
18 TUIOCKOCTH, TIEpECeUeHUs MPSIMBIX U
1P P 09.10.2025
IUIOCKOCTEN
[TapasnenbHble NPSMBIE U TUIOCKOCTH:
19
IapajulesIbHbIE CEYEHUS 14.10.2025
20 [TapasnenbHble NPSMBIE U TUIOCKOCTH:
pacy€T OTHOIICHUI 14.10.2025
[TapannenbHble MPSMBIEC U TUIOCKOCTH:
21 TJIbI MEXKTY CKPEIIMBAIOIIUMUCS
Y ALy CRPEIHHEAION 16.10.2025
MPSIMBIMU
[lepneHauKynsipHbIE MIPSIMBIC U
TJIOCKOCTH: CTaHJAPTHBIC Maphl
22 .
NEePHIEHANKYISIPHBIX TUIOCKOCTEN U 21.10.2025

MIpsAMBIX, CUMMCTPHU MHOI'OI'PAHHHUKOB




23

[lepneHuKynsipHBIE IPSIMBIC U
IJIOCKOCTH: TEOpEMa O Tpex
HEePIeHINKYIIpax

21.10.2025

24

[lepneniuKynsipHbIE MPSIMBIE U
TJIOCKOCTH: BBIYUCIICHUS JITTUH B
MHOTOTPaHHUKAX

23.10.2025

25

[ToBTOpenue: onmanu
MHOTOYTOJIbHUKOB, OPMYJIbI JIs
10 e, COOOpaKEHUST TIOI00MSI

06.11.2025

26

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI 1715
TJI0IAeH, COOOpaKeHUs O00Us

11.11.2025

27

IToBTOpenue: wiomanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI 17151
Ionaaen, cooopakeHus moa00ust

11.11.2025

28

[Tnomanu ceyeHnii MHOTOTPaHHUKOB:
IUTOIIAIH TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUS TOA00MS

13.11.2025

29

[Tnomanu ce4eHnit MHOTOTPaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00MS

18.11.2025

30

Kontponbnas padota "[loBTopenue:
MHOTOTPAaHHUKHU, CEYCHUS
MHOT'OTPaHHUKOB"

18.11.2025

31

O6béM Tena. O6beM MPSIMOYTOJIBLHOTO
napasuleNenuneaa

20.11.2025

32

3amaun 06 yaABOCHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTJia

25.11.2025




33

CrepeoMeTpHYECKHE 3a1auH, CBSI3aHHBIC
¢ 00BEMOM TIPSIMOYTOJILHOTO
napaiesenunesa

25.11.2025

34

[IpuknagHeie 3a1a4n, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMA MIPSMOYTOJIBHOTO
napasuiesienumnesa

27.11.2025

35

O06bEM IpsIMON TPU3MBI

02.12.2025

36

CrepeoMeTpuyeckre 3aaun, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
IPU3MBI

02.12.2025

37

[TpuknagHbie 321341, CBSI3aHHBIE C
00BEMOM MPSMON MPU3MBI

04.12.2025

38

Brruncnenne 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpana. Oobém
HAKJIOHHOW MPU3MBI

09.12.2025

39

Brruncienne 006EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uHTerpaina. Oobém
HI/IpaMI/I,Z[I:I

09.12.2025

40

®opmyna 00bEMa MUPAMHUIBI.
OTHomeHne 06beMOB MUPAMUJL C OOLITUM
yTJIOM

11.12.2025

41

®opmyna 00bEMa MUPAMHUIBI.
OTtHouieHre 06beMOB THUPAMUJ C OOIUM
yTJI0M

16.12.2025

42

CrepeomeTpuuecKkue 3a1a4u, CBI3aHHbBIC
¢ 00bEMaMM HaKJIOHHOHM TIPH3MBbI

16.12.2025

43

CrepeoMeTpuueckue 3aaun, CBI3aHHbIE




¢ 00BEMaMU MUPaAMU/IBI 18.12.2025
[Ipuknagasie 3agaun mo Teme "OO0bEMBI
44 " 0bé i
Ten", cBsi3aHHbIE ¢ 00BEMOM HAKJIOHHON 3.12.2025
MIPU3MBI
45 [Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MTUPAMMU/IBI 23.12.2025
46 [Ipumenenue 00bEMOB. Brruncienue
pacCTOsTHUS JI0 IIIOCKOCTH 25.12.2025
47 Konrponsnas padora "O6bém
MHOTOTpaHHUKA" 30.12.2025
Hunuaapuueckas MoOBEPXHOCTb,
48 0 i
oOpa3yrolue HUIMHIPUIECKOM 30.12.2025
MMOBEPXHOCTHU
Hunuuap. [Ipssmoi KpyroBod HUIUHAD.
49
[Imomaas MOBEpXHOCTH LWJIMHIPA 13.01.2026
Konnueckast moBepXHOCTh, 00pa3yroime
50 .
KOHH4ecKo nosepxHoctu. Konyc 13.01.2026
51 CeueHune KOHyca II0CKOCThIO,
napajuieIbHOM TIOCKOCTH OCHOBaHUS 15.01.2026
Yceuénnslit konyc. M3o00paxenue
52 N
KOHYCOB M YCEUEHHBIX KOHYCOB 20.01.2026
[Tmomaae 60KOBOI MOBEPXHOCTH U
53 .
MOJTHOM OBEPXHOCTH KOHYyCa 20.01.2026
[Tmomaae 60KOBOI MOBEPXHOCTH U
54 .
MOJIHOM MTOBEPXHOCTH KOHYCA 22.01.2026
55 CrepeoMeTpuuecKkue 3aaun Ha
JIOKa3aTeIbCTBO U BEIYHCIICHHE, 27.01.2026




IOCTPOCHUEM CeUYCHHI MUJINHApA, KOHYyCa

56

CrepeoMeTprUeCcKHe 3a/1a4i HA
JIOKA3aTeNIbCTBO U BHIYMCIICHHE,
MIOCTPOCHUEM CEUEHUH IMINHIPA, KOHYyCa

27.01.2026

57

HpI/IKJ'Ia[[HBIC 3aJa4yiu, CBA3aHHBIC C
MUIMHAPOM

29.01.2026

58

HpI/IKJ'IaI[HLIe 3aJ1a4u, CBA3aHHBIC C
MUIMHAPOM

03.02.2026

59

Codepa u map

03.02.2026

60

[epeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
TUIOCKOCTBIO. Bua u m300pakenue mapa

05.02.2026

61

[lepeceuenue chepsl u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u n3obpakeHue mapa

10.02.2026

62

VYpaBuenue coepsl. [Tnomans chepst u eé
yacTen

10.02.2026

63

Cummerpust chepsl 1 mapa

12.02.2026

64

CrepeomeTpuueckue 3aauu Ha
JOKa3aTCJIbCTBO U BBIYHCIICHUC,
CBsI3aHHBIE cO CEepoil U mapom,
IMOCTPOEHUEM UX CEUEHUH JIOCKOCTHIO

17.02.2026

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE cO CEepoil U mapowm,
MOCTPOCHUEM UX CEYEHHI MIO0CKOCTHIO

17.02.2026




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

06 cthepoit u mapom 19.02.2026
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
67 BBIYMCIICHHS B OKPYKHOCTH, 24.00.2026
CTaHAApTHBIE TTO100US
68 Paznuunbie KOMOMHAIIMY TN BPAILICHUS U
MHOTOT'PAaHHUKOB 24.02.2026
69 3anauu o reMe "Tena u noBepxHOCTH
BpauieHus" 26.02.2026
70 3agaun no Teme "Tena U TOBEPXHOCTH
BpauieHus" 03.03.2026
71 Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus" 03.03.2026
7 O6nem mumHIpa. Teopema 00 00bEMeE
MPSAMOTO UJIUHpA 05.03.2026
Broraucienne 006EMOB TEJ C TTOMOIIBIO
73 onpeaenéHHoro uarerpana. Oobpém 10.03.2026
KOHyca
74 [Tmomaau 60KOBOM U MOJTHOK
MOBEPXHOCTU KOHYyCa 10.03.2026
CrepeomMeTpHUueCcKHe 3a]1a4H, CBI3aHHbBIC
75 C BBIYUCIICHHEM 00BEMOB IUITUHIIPA, 12.03.2026
KOHYycCa
76 [Ipuknagaeie 3agaun mo Teme "OO0bEMBI U
IUIOIIA I TIOBEPXHOCTEH Ten" 17.03.2026
77 O0BEM 11apa 1 MapoBOTO CEKTOpa.
Teopema 06 06bEme mapa. [Tnomans 17.03.2026

cdepbl. CTepeoMeTpuuecKre 3a1a4H,




CBsI3aHHBIE C BBIYMCIICHUEM 00BEMOB
rapa, apoBOTro CErMeHTa M IIapOBOTO
CEKTOpa

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa U
wiomaaeio cepbl. COOTHOIICHUS MEXKITY
IIOMIA/ISIMH TTOBEPXHOCTEH U 00BbEMaMH
IMOJOOHBIX TEN

19.03.2026

79

[TogoOHBIE TEeNa B MPOCTPAHCTBE.
N3menenune 06bE€Ma npu mogo0ouu.
CrepeomeTpHuuecKue 3aa4u, CBI3aHHbBIC
C BBIYMCJICHHEM 00BEMOB TENI U
IJIOIIA/IeH TOBEPXHOCTEN

24.03.2026

80

Kontponbnas padota "[lnomann
MOBEPXHOCTH U O0OBEMBI KPYTJIBIX Te"

24.03.2026

81

JiBmxenus npoctpancTBa. OToOpakeHusl.
JIBmkeHus u paBeHCTBO Guryp. OO0rme
CBOMCTBA JBHKCHUM

26.03.2026

82

Buael nBukeHunii: napauiebHbIA
MIEPEHOC, LIEHTPAJIbHASL CUMMETPUS,
3€pKaJibHasi CAMMETPHUS, IOBOPOT BOKPYT
IpsAIMOI

07.04.2026

83

[Ipeo6pazoBanus nogoodus. [Ipsmas u
cthepa Diinepa

07.04.2026

84

FeOMeTqueCKHe 3aaa4i Ha IPUMCHCHUC
JABUKCHUA

09.04.2026

85

Kontponbnas padota "BekTops! B
npocTtpaHncTae”

14.04.2026




86

O6o06maromee moBTopeHue 11 moHATHIA 1
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTH3AIIMsI 3HAHHIA:
"I[TapaiienbHOCTD NPSIMBIX U TUIOCKOCTEN
B IIpOCTpaHcTBE"

14.04.2026

87

O6o06maromiee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTEMAaTH3aIIMsI 3HAHUIA:
"BekTopsl B mpocTpaHcTBe"

16.04.2026

88

O6o61maromiee nopropenue 11 nouaruit u
METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIlisl 3HAHWM:
"BekTopsl B nmpocTpaHcTae"

21.04.2026

&9

O6o61matomiee nopropenue 11 nouaruit u
MeT0/10B Kypca reometrpuun 1011
KJIaCCOB, CUCTEMAaTH3aIlNsI 3HAHMII:
"O6beM MHOTOrpaHHuKa"

21.04.2026

90

Ob6o6maromee noropenue 11 noHsATHi U
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CUCTeMAaTH3allus 3HAHWI:
"O6beM MHOTOrpaHHuKa"

23.04.2026

91

Ob6o6maromee moropenue 11 noHsATHH U
MeToA0B Kypca reometpuun 1011
KJIaCCOB, CHCTEMAaTH3allNs 3HAHWIA:
"ITnomanay moBepXHOCTU U 0OBEMBI
KpYyTJibIX Ten"

28.04.2026

92

Ob6o6maromee noropenue 11 noHATHH U
MeTOJ10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allus 3HAHWI:

28.04.2026




"[momrau MOBEPXHOCTH U 0OBEMBI
KpyTJjbix Ten"

93

HtoroBast KOHTpoOsIbHAs paboTa

30.04.2026

94

HroroBas KOHTpOIbHAs paboTa

05.05.2026

95

[ToBTOpeHue, 060061IeHNE 1
cucTeMaTu3alus 3HaHUI

05.05.2026

96

Hcropus pa3BuTHs CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

07.05.2026

97

Hcropus pa3BuTHs cTepeOMETPUH KaK
HAYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

12.05.2026

98

Hcropus pa3BuTHS CTepeOMETPUH Kak
HayKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

12.05.2026

99

Wcropus pa3BuTHs cTepeoMeTpUH Kak
HayKH U € poJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

14.05.2026

100

Hcropus pa3sBuTHs CTEPEOMETPUHN KaK
HayKH U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBKOTEPHBIX TEXHOJIOTUH

19.05.2026




Hcropus pa3BuTHS cTepeOMETPUH KaK

101 HayKH U €€ pojib B pa3BUTUU

COBPEMEHHBIX MHKEHEPHBIX U 19.05.2026
KOMITbIOTEPHBIX TEXHOJIOTMH
HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
102 1
COBPEMEHHBIX MHKEHEPHBIX U 21.05.2026

KOMIIBIOTCPHBIX TEXHOJIOTHI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOTI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsIeMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeiHero 001ero 00pazoBaHus
pe3yJabTara
7 ['eomeTpus
7.1 OnepupoBaTh MOHATUSAMH: TOUYKA, MPSMast, ITIOCKOCTh
79 [IpumMeHsATh aKCHMOMBI CTEPEOMETPUU M CJCACTBUS U3 HUX IPU PEUICHUU
' F€OMETPUYECKUX 3a]1a4
73 OnepupoBarTh MOHATHUAMM: MAPAJUIETIBHOCTh W NEPIEHAUKYJISIPHOCTh
' MPSIMBIX U TJIOCKOCTEN
74 KnaccuduimpoBaTs B3aUMHOE PpACHOJIOKEHUE MPSIMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSIMH: ABYTPAHHBIM YTroJl, TPaHU JBYIPAHHOTO YIJIa,
7.5 pebpo ABYTrpaHHOTO YIJia, JUHEHHBIM YroJl ABYTPAHHOTO YIJja, rpaaycHas
Mepa JABYTPaHHOTO yria
76 OnepupoBaTh TOHSATHUSIMUA: MHOTOTPAHHUK, BBIMYKJIbIA W HEBBIMYKJIBIN
' MHOTOT'PAHHHK, JIEMEHTHl MHOTOTPAaHHHKA, TIPABMWIHHBIA MHOTOTPAHHUK
77 Pacno3naBaTth OCHOBHBIE BHUABl MHOTOTPAHHUKOB (NUpamuia, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne;, Ky0)
KnaccuduimpoBath ~ MHOTOrpaHHUKH,  BBIOMpas  OCHOBaHUS IS
7.8 KITacCU(UKAIUU (BBIMYKIbIe U HEBHIMYKIIbIE MHOTOTPAHHUKHU, MTPABUIbHBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE IPU3MBI, NTapaiieenune/Ibl)
7.9 OnepupoBaTh NOHATUAMMU: CEKYIIAs TUIOCKOCTh, CEY4EHUE MHOTOI'PAaHHUKOB
710 OOBSCHATH MPUHIIMITEI MOCTPOCHUS CEUYECHUI MHOTOTPAHHHUKOB, WCIIONB3YSI
' METOJI CIIE/IOB
Ctpouth ceyeHUs] MHOTOTPAHHUKOB METOJOM  CJIEJIOB, BBINOJHAThH
7.11 (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaXOXKICHHE TEOMETPUYECCKHX BEIWYMH O 00pasiam
WIM alIropuT™MaMm, OPUMEHsSsT M3BECTHBIE AHAIUTHYECKUE METOAbl IpHU
7.12 pEelIeHUH  CTaHJAPTHBIX MaTeMaTHYEeCKUX 3aJad Ha  BBIUYMCICHUE
PACCTOSIHUI MEXIy ABYMsI TOYKAaMH, OT TOYKH [0 MNPSIMOU, OT TOUKHUIO
TJIOCKOCTH, MEKY CKPEIIUBAIOITUMUCS MPSIMBIMU
7.13 Pemarp 3aaun Ha HaxOXKICHHE TEOMETPUYECKHX BEIWYMH IO 00pasiam

WK aJIroputMaM, IPHUMCHAA H3BCCTHBIC AHAJIMTHUYCCKUC MCETOAbI IIpHU
PCIICHUN CTAHAAPTHBIX MATCMATHUYCCKHUX 3aJJa4 Ha BBIYHUCJICHHC YIJIOB




MEXIy CKPEIIUBAIOIIUMUCS NPSIMBIMU, MEXKIY MPSAMOW U IUIOCKOCTHIO,
MEX/y TIOCKOCTSMH, ABYTPAHHBIX yTJIOB

Boruucisats 00bEMBI U TIIOMIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma,

7.14 nipamMuzia) ¢ mpuMeHeHHueM (OpMyJI, BBIUMCIATH COOTHOIICHHS MEXITY
IUIOLIA/IIMU NTOBEPXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MNOHATUSMHU: CHMMETPHsSI B IPOCTPAHCTBE, LIEHTP, OCbh U
' IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPbI
W3Bnekatb, npeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(POPMAIMIO O
7.16 NPOCTPAHCTBEHHBIX T€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax
[TpumeHsTh TeomeTpuueckue (GakThl A PELICHUS CTEPEOMETPHUYECKUX
7.17 3a1a4, MPEAroJaralluX HECKOJbKO IIaroB pEelIeHUs, €CIH YCIOBHS
NpUMEHEHHUs 3aJ]aHbl B IBHOH opme
718 [IpumenaTy mpocTeiline MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAIIHIOHHBIE CUCTEMBI IIPH PEIICHUU CTEPEOMETPUUECKHX 3a]1au
719 [IpuBoaUTH HpHUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B IMPUPOAE U
' KU3HU, paCIIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpyMeHATh MOJy4eHHbIE 3HAHMSI HAa MPAKTHKE: aHAJM3UPOBAaTh peasbHbIE
CUTYyallud U MPUMEHSTh U3Y4YEHHbIE MOHATHUS B IPOLIECCE MOMCKA PEHICHUS
MaTeMaTH4ecKu cPOpMYJIUPOBAHHOM MPOOIEMBbI, MOJEIUPOBATH peabHbIE
7.20 CUTyallud Ha S3bIKE T€OMETPHUH, HMCCIEAOBAaTh MOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM T'€OMETPUYECKUX TMOHATUN U TeopeM, ammapara aareopsl,
pelmiate  MpakTUYECKHE  3aJauyd,  CBA3aHHBIE C  HAXO0XJICHHUEM
reOMETPUYECKUX BEIMYUH
11 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE pe3yJIbTAThI 0CBOCHNS] OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHusA
pe3yJjbTarta
6 I'eomeTpus
OnepupoBaTh MOHATHUAMHU: IIMHIPUYECKAs MOBEPXHOCTh, 0Opasylollue
6.1 LHWIMHIPUYECKON TOBEPXHOCTH, IWIMHIP, KOHUYECKas IOBEPXHOCTD,
o0pa3yronire KOHHYeCKOW MOBEPXHOCTH, KOHYC, ceprudeckasi TOBEPXHOCTh
6.2 Pacmo3naBaTh Tena BpameHus (WIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CIOCOOBI TTOJYYESHHUS TEJT BPALICHUS
6.4 KnaccugunupoBars B3auMHOE pactojokeHne cepsl U MI0CKOCTH
OnepupoBaTh MOHIATUSIMHU: IIAPOBOI CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
6.5 CErMEHTAa, LIApOBOM CIIOM, OCHOBAaHUE ILIAPOBOI0O CIIOS, BBICOTA LIAPOBOTO

CJIOs1, IIAPOBOM CEKTOP




6.6

Bbruncnsate 00BbEMBI M IUIOMIAAM  TOBEPXHOCTEM Tl  BpallleHus,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (popMyIT

6.7

OnepupoBaTh NOHATHUSMU: MHOTOTPaHHMK, BIIMCAaHHBIM B cdepy H
OINUCaHHBIN 0KOJIO cdepsbl, chepa, BIUCAHHAS B MHOTOIPAaHHUK MJIHM TEJIO
BpallleHus

6.8

BbIuucisaTh COOTHOIICHHST MEXAY IJIOMIAIMUA MOBEPXHOCTEH U 00bEMaMu
HOJI00HBIX TEIT

6.9

N300paxkaTh u3y4yaemble (QUTYphl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BemonHATh  (BBIHOCHBIE) IUIOCKHE YEPTEeXKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS TeI
BpallleHus

6.11

W3BnekaTtbh, HWHTEPNPETHPOBATH M IpPeoOpa3oBbIBaTh HH(POPMALMIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax

6.12

[IpuMeHaTh reoMeTpuueckue (axkThl sl PELIeHUS CTEPEOMETPHUUYECKUX
3a/1a4, MPENIOJIaraloluX HECKOJBKO IIAroB pEIICHMs, €CIU YCIOBUA
MIPUMEHEHUS 3aJlaHbl B ABHOU (hopMme

6.13

OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE  JACWCTBUS  CIIOKEHHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB WU
YMHOKCHHSI BEKTOpa Ha YHCIO, OOBSACHSITH, KAKUMH CBOWCTBAMH OHHU
00J1anarT

6.15

HpI/IMCHHTL IMpaBUJIO IapaJuICJICIUIICAa Ipru CIO0KECHHUHN BEKTOPOB

6.16

OnepupoBaTh TMOHATUSAMHU: JEKApTOBBl KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yo
MEX/y BEKTOpPaMH, CKaISIpPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEApPHBIE U
KOMILUTaHAPHBIE BEKTOPHI

6.17

HaXOI[I/ITB CyYMMY BCKTOPOB H IIPOMU3BCACHUC BCKTOpa Ha YHCIO, YIoj
MCXKAY BCKTOpaMH, CKAJIAPHOEC NPOU3IBCACHHUEC, paCKIaAbIBATH BCKTOP IIO
JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3amaBaTh IJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAUHAT

6.19

Pemiats HpOCTef/’IHII/Ie rCOMCTPHUYCCKUC 3a/la4 Ha IMPUMCHCHHUEC BCKTOPHO-
KOOpAWHATHOI'O METOJAa

6.20

Pematn 3aJa4yyd Ha A0Ka3aTCJIbCTBO MAaTEMATHYCCKUX OTHOILIECHUH U
HAaXOKACHUEC TCOMCTPHUYCCKUX BCIIMYUH II0 06pa3uaM Wi aJropuTrMmam,
IMPUMCHSIS MN3BCCTHBIC METOABI npu pCeHICHUN CTaHAAPTHBIX
MAaTCMAaTHYCCKHX 3aaa4

6.21

HpI/IMeHHTL HpOCTef/'IHJHe IIporpaMMHLBIC  CpCACTBA H©U  IJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTCMBI IIPU PCIICHUU CTCPCOMETPUICCKHUX 3aa4d

6.22

[IpuBoauTE NpUMEpPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE U
YKU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE




6.23

[TprMeHATh MOSyYeHHbIE 3HAHUS HAa NPAKTUKE: aHAJIU3UPOBATh peajbHbIC
CUTyallUu M IIPUMEHATh U3yYEHHbIE MOHATHS B MPOLIECCE NMOMCKA PELIeHUs
MaTeMaTHYecKu c(OpPMYIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh PeabHbIe
CUTyallUl Ha $3bIKE TE€OMETPUH, MCCIIEJOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHN U TEOpeM, ammapara ajireOpsl,
pemlaTb ~ MpaKTUYECKHE  3aJaud,  CBsS3aHHblE C  HaXOXKICHUEM
reOMETPUUYECKUX BEINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Koxa
7

IIpoBepsieMblii 3J1eMEHT COACPKAHUSA

I'eomerpus

7.1

OCHOBHBIE TTOHATHSA CTCPCOMCTPUH. Tqua, npsamasi, IIOCKOCTb, IIPOCTPAHCTBO.
IlonsTHe 06 aKCHOMATHYECKOM IMOCTPOCHHUU CTCPCOMCTPUU:. AKCHUOMBI CTCPCOMCTPUHN U
CICOCTBUA N3 HUX

7.2

B3aumHoe pacrnosniokeHue npsMbIX B MPOCTPAHCTBE: MEpeceKaroluecs, napauieabHble
W CKpelmmMBaromuecs mnpsmbie. [lapannenpbHOCTh TPSIMBIX H  IUIOCKOCTEH B
MPOCTPAHCTBE: TMapajyielbHble TMpsMble B MPOCTPAHCTBE, MAPAICNBHOCTh TPEX
NpSIMBIX, TAapajuIeIbHOCTh MPSAMONM U  IUIOCKOCTH. YTJIBIC COHANpaBICHHBIMU
CTOPOHAaMH, YTOJ MEXIy NpSMBIMH B TpocTpaHcTBe. [lapannenbHOCTh TMIOCKOCTEH:
napajuleNibHble IUIOCKOCTH, CBOWCTBA NapajuielbHbIX Iockocted. Ilpocrteiimue
MPOCTPAHCTBEHHbIE (UTYpPHl HA IUIOCKOCTH: TEeTpa’aAp, KyO, mapasuielenume],
MOCTPOCHUE CEUCHUN

7.3

[lepnieHAUKYNSPHOCTh MPSAMOM M IJIOCKOCTU: MEPHEHIUKYJSIpHbIE TMpsSMble B
MIPOCTPAHCTBE, MPSMbIe MapajulebHbIe U MEPHEeHIUKYISIPHbIE K TUIOCKOCTH, MPU3HAK
MEPIECHANKYISIPHOCTH TIPSMOM U TUIOCKOCTH, T€OpeMa O MPSMOW MEePHEeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MMPOCTPAHCTBE: YIOJl MEXAY MPSAMOM M IUIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, JIMHEHHBIN yroJl AByrpaHHoro yria. [lepnenaukynsp u HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOMN 10 TUIOCKOCTH, NPOEKIHs (GUTYphl Ha
IUIOCKOCTh. [lepneHAuKyIsIpHOCTh TIOCKOCTEN: MPHU3HAK MEPIEeHIUKYISIPHOCTH JIBYX
m1ockocTel. Teopema o TpEX MeprneHANKYIIpax

7.4

[lonsiTHe MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOTPDAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. IIpusma: n-yrosbHas
Ipu3Ma, TpaHU M OCHOBAHMs NPU3MBI, MpsMas W HAKJIOHHas NPHU3MbI, OOKOBas M
II0JIHAS TIOBEPXHOCTH Npu3Msl. [lapaimienenunen, npsAMOyroJIbHbIN Napajljieienunes u
ero csoiictea. Ilupammpa: n-yronpHas nupamuzaa, I'paHd U OCHOBaHUE NHMpPaMUBbI,
OoKOBasi M MOJHAs MOBEPXHOCTb MUPAMUJbI, MPAaBUIbHAS U yCEUYEHHas NHUpaMH[a.
OnemMeHTbl mNpu3Mbl M nupamuiabl. [lpaBuibHBIE MHOIOIPAaHHUKH: IIOHSTHE
[IPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs MpU3Ma W MpaBWIbHAsg IHPaMHIA,
npaBUiIbHAS TPEYrojbHAs MUpaMUAa U MPaBUIbHBIN TeTpasap, Kyo. Ilpeacrasienue o
IIPaBWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, N0AEKa’Ip U ukocarapyrue CedeHus Ipu3Mbl
U IUpaMUbl

7.5

CI/IMMeTpI/I}I B IPOCTPAHCTBC: CUMMCTPUSA OTHOCHUTCIBHO TOYKH, prlMOI’I, IIJIOCKOCTH.
OIEeMEHTHI CUMMCTPHUU B nmupamMujiax, mapajuiCicnuicaax, IMpaBUJIbHBIX
MHOT'OIrpaHHUKax

7.6

Breluncnenue »1eMeHTOB MHOT'OI'PaHHHUKOB: pe6pa, JAuaronaiu, yTJIblL. IInomans




OO0KOBOI1 TOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSMOI MPU3MBI, TIIOIIAh OCHOBAHUIA,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOI Tipu3Mbl. [Liomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH TMPABUIBHONW MHUpAMUIBI, TEOpeMa O IJIOMAAU YCEYEHHONW MUpPaMUIBIL.
[Tonsitue 06 00béMe. OOBEM MUPaAMUIBI, TPU3MBI

7.7

[Tonobubie Tena B npoctpaHcTBe. COOTHOIIEHUS MEXY IJIOLIAASIMHU [TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TENI

11 KITACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAHUSA

I'eomerpus

6.1

[Hunuaapuyeckass MOBEPXHOCTh, 00pa3yIOIIUe MIJIMHIPHIECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON MOBepXHOCTH. L{MauHIp: ocHOBaHHS W OOKOBasl MOBEPXHOCTb,
o0pa3syromas u 0Ch, TUIONaAh OOKOBOW 1 MOJTHOW MTOBEPXHOCTH

6.2

Konnueckasi moBepxHOCTh, 00pa3yroIre KOHMIECKOW MMOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYECKON moBepxHOCcTH. KoHyc: OCHOBaHWME M BeplIMHa, oOpa3yrolas U OCh,
IJI0MA > OOKOBOM M TIOJHOM IMOBEPXHOCTH. YCEUEHHBIH KOHYC: oOpasyromue Hu
BBICOTA, OCHOBaHHsI 1 OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IJIOMAAb NOBEpXHOCTH cdepbl. B3anmHoe
pacrionokeHre cepbl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, TUIomab

chepnr

6.4

N3o0pakeHne Ten BpalieHus Ha TWIOCKocTU. Pa3BépTka nunmHapa U KOHyca

6.5

Kom0OuHanuy ten BpaleHuss ¥ MHOTOTpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIM OKOJIO0
cdepsl, chepa, BNIUCaHHAS B MHOTOI'PAHHMK, WM TEJIO BPAILlCHHS

6.6

[Tonsitue 00 oO0BEMe. OCHOBHBIE CBOMCTBa 00BEMOB Teil. Teopema 00 00BEME
OpSMOYTOJIBHOTO Mapaienenunea u ciueactsus u3 He€. O0bEM LMIMHApA, KOHYCA.
O06bEéM mapa u miomaas cepsl

6.7

[TonoGubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXAY TUIOIIAISIMU TTOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TENT

6.8

Ceuenust nuwiIMHApa (MapayielbHO U TEPHEHAMKYJISPHO OCH), CEUYEHHUs KOHyca
(mapasenbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPILINHY), CEUECHUS 11apa

6.9

Bexktop Ha miuockoctd M B mpocTpaHcTBE. CJI0XKEHHME U BBIYMTAHHUE BEKTODPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasnokeHune BekTopa 1o TpEM HEKOMIUIaHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemenne 3ana4, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOpaAMH

6.10

IIpsMoyrosnbHass cucTteMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreiiine 3agaun B KOOpAMHATaX. YTol MexAy Bekropamu. CkansipHoe
IIPOU3BEJICHUE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXAY MNPSMBIMA M IUIOCKOCTSMH.
KooparHaTHO-BEKTOPHBIN METOJL IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon
NnpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHUS K NMPeAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrPpaMMbl CpeHEro 0011ero
oOpa3zoBaHus

Bnanenune MerogamMmM J0Ka3aTeNbCTB, aJTOPUTMAMU pELICHUS 3a7ad;
yMeHHe (GOpMYyJIUPOBaTH M ONEPUPOBATh IOHATUSAMU: OIpENEICHUE,
aKcuoma, TeopeMma, CJIEICTBHE, CBOWCTBO, IPU3HAK, JOKAa3aTEJIbCTBO,
paBHOCWIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOEe M NPOTHUBOINOJIOXKHOE YTBEP)KICHUE, MPHUBOAUTH IMPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJl MAaTeMAaTH4YEeCKOH WHIYKIUH;
IPOBOJUTH J10Ka3aTeJIbHbIE PACCYKICHUS NPH PELICHUH 3ajiad, OLIEHUBATh
JOTMYECKYI0  IpPaBWIBHOCTh  PACCYXJIEHHH; yMEHHE OIEepHUpPOBaTh
HOHATHUSMU: MHOXECTBO, IMOJAMHOXECTBO, ONEPALMU HAJl MHOXKECTBAMHU;
YMEHUE  UCMOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
ONMCaHUs PEAJbHBIX MPOLECCOB U SIBICHUN U MPHU PELIEHUU 33]1a4, B TOM
qucie U3 JIpyrux y4eOHBIX NPeIMETOB; YMEHHUE ONEepUPOBATh MOHATHAMMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUNIOCKOCTH; YMEHUE 3a]aBaTh
U OMHCHIBATh Tpadbl pa3NIUYHBIMU CIOCOOAMHU; MCIIONB30BaTh rpadbl MpU

pCHICHUH 3aJ1a4

YMeHHe omnepupoBaTh MOHATHSAMH: HATypalbHOEC YHCIIO, LENOE YHCIIO,
CTEIEHb C IIEJIBIM MMOKa3aTeseM, KOPEHb HATYPaIbHON CTENEHH, CTEIECHD C
palMOHATIBHBIM MOKa3aTeJeM, CTENeHb C JCHCTBUTEIbHBIM MOKA3aTeIeM,
Jorapu(M YHUClia, CHHYC, KOCHMHYC M TaHTEHC MPOU3BOJIBHOTO YHUCIIA,
OCTaTOK 0 MOJYJI0, PAlMOHAIBHOE YHCIO0, HPPAHOHATIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, MNOCJbIX, pPAlUOHAJIbHBIX, I[eﬁCTBHTeJ’IBHLIX
YHUCEN; yMEHHUE UCIIOIh30BaTh MPU3HAKH JACIUMOCTH, HAUMEHBIIINA 00U
JICTUTEeIb W HAMMEHbIEEe OOIee KpaTHOe, alroputM EBkimuaa mpu
pelICHUN 3a4a4, 3HAKOMCTBO C pa3JIMYHBIMH MO3UIOHWUOHHBIMHU CUCTEMAaMU
CUHUCIICHHUS; YMCHUE BBITIOHATH BHIYMCIICHUE 3HAYCHUI 1 IPe0Opa30OBaHUsI
BBIPQXKCHUI CO CTENEHSIMH M JiorapupmMamu, npeodpazoBaHusi IpOOHO-
palMOHABHBIX ~ BBIP@KEHHWH;  yMEHHE  OMEepPUPOBaTh  MOHSATHIMU:

MOCJICAOBATCIBbHOCTD, apI/I(bMeTI/I‘-IeCKa}I rnporpeccusd, TrcoMCTpHUICCKAA




nporpeccusi, OECKOHEYHO YyObIBalOIlasg TIeOMETpHUYEecKas IMpOrpeccus;
YMEHHUE 3a/laBaTh I10CJIEAOBAaTEIbHOCTH, B TOM YHUCIE C IIOMOIIBIO
PEKYPPEHTHBIX (POPMyYJI; YMEHUE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢opMa  3alMCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
NPOU3BOJIUTH apUPMETHUYECKHE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IPUBOJIUTH IPUMEPHI MCIIOJIb30BaHUSA KOMIUIEKCHBIX YHCEII; OIEpUpOBaTh
HNOHATHUAMHU:  MaTpuma 2x2  u  3x3, ompeneiauTenb  MaTpPHULBI,

FeOMeTpI/I‘—IeCKI/Iﬁ CMBICJI OITPEACIIUTEIIA

YMeHue onepupoBaTh MOHATHUSMHU: pallOHAIbHbIE, HPpPALUOHATILHBIE,
MOKa3aTeNbHbIe, CTENEHHBIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUSI H HEPABEHCTBA, HX CHCTEMBl; YMEHHE OIECPUPOBATH
MOHATUSMU: TOXAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PaBHOCUIBLHOCTh
ypaBHEHUH, HEpPaBEHCTB M CHCTEM; YyMEHHE pelaTb YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMbI C TOMONIBIO Pa3IUYHBIX NPUEMOB; peLIaTh
ypaBHEHHUs, HEPABEHCTBA W CHUCTEMBl C T[apaMeTpoOM; MPUMEHSATH
ypaBHEHUs, HEPABEHCTBA, UX CHCTEMBI JUIS PEUICHHS MaTeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3IudHbIX 00JacTel HayKu U pealbHOM )KU3HU

YMeHne ornepupoBaTh TOHATHSIMH: (DyHKIHS, 4YETHOCTH (YHKIHH,
HNEepUOIUYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (yHKIMH, HanOoJIbllee W HAaMMEHBIIEE 3HAYCHHS
(YHKLIMU Ha NPOMEXYTKE, HeNpepbiBHAs (YHKLHMSA, aCUMITOTHI rpaduka
GyHKLIMU, TIepBas ¥ BTOpas MPOU3BOJAHAS (YHKIHH, T€OMETPUUYECKUH H
¢usnyeckuil CMBICI MPOM3BOJHOM, TmepBooOpa3Hasi, ONpPECIEHHBIH
UHTErpall; yYMEHHME HAXOAMUTh ACUMITOTHI Tpaduka (GYHKLUUH; yMEHHUE
BBIYUCIISITH ~ MPOU3BOJHBIE  CYMMBI, NPOHM3BEACHUS, YAaCTHOTO H
KOMIIO3UIMM (YHKLUH, HaXOJIUTh ypaBHEHHE KacaTeNbHOHW K TIpaduKy
(GYHKIMU; yMEHHE HaxXOJUTh MPOM3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIIMIA;
YMEHUE HCIOIb30BaTh IPOU3BOJHYIO [UId HCCIENOBaHHUA (YHKIIMH,
HAXOJIUTh HaWOOJbIIME W HAUMEHbILINE 3HAueHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYICHOB C HCIIOJIb30BAaHMEM amrapaTa MaTeMaTHYeCKOTO
aHanu3a; MOPUMEHATh MPOU3BOAHYIO Ui HAXOXKICHHMS HaWITy4dIlIero
pelieHuss B TPUKIAAHBIX, B TOM YHCJIE COLUAIBHO-)KOHOMHUYECKUX U

bu3nYecKuX 3aja4ax; HaXOJIUTh IUIOMIAAU M 00BEMBI (DHUTYyp C TOMOIIBIO




HHTCTpaJa; IMPUBOJUTL IIPHMEPbBI MATEMATHUUYCCKOI'O MOACIIMPOBAHUA C

oOMOIIbI0 U] PepeHITnATBHBIX YPABHCHUN

YMeHue onepupoBaTh NOHATHAMH: Tpapuk QyHKIMH, oOpaTHas (YHKIHS,
KOMIO3uIMsl (QyHKIMHA, JuHeWHas QyHKUUs, KBagpaTHuHas QyHKIus,
panMoHanbHast (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPHUUECKHE
byHKIMKM, OOpaTHbIE TPUTOHOMETpUUYecKHe (DYHKLMHU, MOKa3zaTelbHas U
agorapupmuueckas (QYHKLUUH; YMEHUE CTPOUTh TIpauKH H3YYEHHBIX
(GyHKUIMH,  BBIMONHATH  TpeoOpazoBaHus  TrpaduKoB  (PyHKIHIA,
UCIIOJIb30BaTh IpadUKU Uil U3y4eHHs IMPOLECCOB U 3aBHUCUMOCTEH, MpH
pelIeHrH 33734 U3 JAPYTHX Y4eOHBIX NMPEAMETOB M 3ajad M3 peabHOM
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXIy BeIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA M rpaduku (QyHKIMNA I pelIeHUs] ypaBHEHU,
HEpaBEHCTB M 33aJay C MapaMeTrpamu; H300paxaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOXXCCTBA peI_HeHI/Iﬁ ypaBHeHHﬁ, HEPABCHCTB U UX CUCTCM

YMeHue pemaTth TEKCTOBBIE 3aJaud pa3HbIX TUHOB (B TOM YHCIE Ha
NPOIICHTHI, IO M YacTH, HA JIBIKEHHE, paboTy, CTOMMOCTh TOBapOB H
yCIIyT, HAJIOTH, 3a/la4d U3 OOJIACTH YIPABJIEHUS JIMYHBIMU U CEMEHHBIMU
(¢uHAHCAMM); COCTaBJIATH BBIPAKCHUS, YPaBHEHHUS, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3aJa4yH, HMCCIEIO0BAaThb IIOJYyYEHHOE pELICHUE U
OLIGHUBATh IPABJIONOA00OHOCTh PE3YJIbTATOB; YMEHHE MOJEIUPOBATh
peanbHble CUTyallMd Ha $3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4U, UCCIEN0BATh
IIOCTPOCHHBIE ~ MOJEIM C  HUCIONb30BAaHUEM  ammapara  aureOpsl,

MHTEPIIPETUPOBATD MMOJIYUECHHBIHN pe3ynbTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apupMeTHYecKoe, MeaHuaHa,
HanOoJbIlIee ¥ HAUMEHbILIEE 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAaPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE HW3BJIeKaThb, MHTEPIPETUPOBATH
uHGOpMAIUIO, TIPEJICTABICHHYIO B TaONHIIaX, HA AUarpaMMax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEAIbHBIX MPOIIECCOB U SIBJICHHM; MPEICTaBISTH
uHbOpMAIIMI0O C TIOMOMIbIO TaOJAMI] ¥  JuUarpaMM; HCCIIEIOBaTh
CTAaTHCTUYCCKUE JlaHHBIC, B TOM YHCJIC C MPUMEHCHHEM TpaUIecKuX
METOJIOB U AJIEKTPOHHBIX CPEJNICTB; Ipa)UyecKu HCCIEA0BAaTh COBMECTHBIC

HaOJII0/IEHUS C TOMOILBIO AMAarpaMM pacCenBaHUs U JIMHEHHOHN perpeccun

YMeHue onepupoBaTh IOHATHAMM: CIyYaWHBIA OIBIT W CIy4ailHOe
COOBITHE, BEPOSATHOCTb CIYyYalHOTO COOBITHS; YMEHUE BBIYMCIATH

BCPOATHOCTH C HMCIOJB30BAHUCM Fpa(I)I/I‘-IeCKI/IX MCTOHOB, TMPUMCHATH




(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEpPOATHOCTEH, (OPMYIy IOIHOM
BeposATHOCTH, popmyity beprymnu, komOuHaTOpHBIE (DaKTBI U (HOPMYIIBI;
OLICHWBATh BEPOATHOCTH pEATbHBIX COOBITHIl; YMEHHE OIEepUpPOBATH
HNOHATHSMM:  CIyyailHas BeNWYMHA, pacHpelieNieHHe BEpOSTHOCTEH,
MaTeMaTHYECKOe OXHJIaHWe, JUCIEepCHs W CTaHAapTHOE OTKIOHEHHE
CIly4yailHOW  BEJMYHMHBL, (YHKIMM paclpeieieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeseieHuil; yMeHne
MCIIONI30BaTh CBOMCTBA M3YyUYCHHBIX PAacIpeAeCHUI Ul pelleHHs 3a1ad;
3HAaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIIC/IOBAaHHI;, YMCHHE TIPUBOJIUTH TPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBIIMX YHCET B MPHUPOJIHBIX U OOILIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEpPHPOBATH TMOHATUSMH: COUYETAHWE, TIEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCIO  TEPecTaHOBOK;, OmHOM  HbIOTOHA; yMeHHE  NPUMEHSATH
KOMOWHATOpHBIE (PAKTHI U PACCYXKACHUS Ul PEIICHHs 3a7ay; OLICHUBAThH
BEPOSTHOCTH PEAJbHBIX COOBITHH; COCTABISTH BEPOSTHOCTHYIO MOJEIb M

UHTEPIPETUPOBATH MOJTYUYESHHBINA pPe3ynbTaT

YMenue ONneprupoBaTh IIOHATUAMMU TOYKa, npsmasd, IIJIIOCKOCTBD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA yTJia, IJIOCKUH YroJl, IBYIPaHHbBIN
yIoJj, TPEXTPAHHBIN YroJj, CKPELIUBAOIIUEC IPAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYJIAPHOCTh MPAMBIX U HJ'IOCKOCTGf/i, Yroia MeEXAay IIpsIMbIMU,
yroJI MeXAy TpsSAMOM M IUIOCKOCTBIO, YIOJl MEXIy IUIOCKOCTSIMH,
paccTosiHue OT TOYKM 10 IUIOCKOCTH, PACCTOSTHUE MEXIY IPSIMbIMH,
pacCcTosiHUE MEXAY IUIOCKOCTSMH; YMEHHE HCIOJIb30BATh IPU PEIICHUN
3aa4 M3ydeHHbIE (aKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OIICHHUBATh
pasMepbl OOBEKTOB OKpYXKAIOIIEr0 MHUpA; CTPOUTH MaTeMaTUYEeCKUe
MOJEIN C TIOMOIUBIO TE€OMETPUYECKHUX IOHATUM M BEIUYMH, pElIaTh

CBA3aHHBIC C HUMU MPAKTUYCCKUEC 3aJa9U
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YMeHue onepupoBaTh MOHATHAMH: IUIOIIAAb (QUIYpbl, 00bEM QUIYDBI,
MHOTOI'paHHMK, NpPaBUIbHBI MHOIOIpaHHMK, CE€YEHHE MHOTOIpaHHHKA,
Ky0, mapajuieNienunena, mOpu3Ma, Mnupamuaa, (urypa M IMOBEPXHOCTH
BpallleHNs, LWIMHAP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH TNHpaMHJIbI, MPU3MBI, KOHyca, IMIUHIpa, 00BEM KyoOa,
IOPSIMOYTOJIBHOTO ~NapajuleNienuneia, MUPaMUIbl, MPU3MBbIL, LHWIUHIpA,
KOHycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYEHHs KOHyca M LWIMHApA,
napajuleJbHble OCH WJIM OCHOBAaHUIO, CEYEHHE I1apa, IIOCKOCTb,

Kacaroniasiacsa C(bepbl, HUWIKMHAPpA, KOHYC4, YMCHHC CTPOHUTH CCUYCHUEC




MHOTOTpPaHHHUKA, M300pa)kKaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpalllEHUs, X CEUYEHUsS, B TOM YHCJIE C ITOMOIIBIO MIEKTPOHHBIX CPENCTB;
yMEHHE MPHUMEHATh CBOMCTBA Te€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
dbopMyIHpoBaTH ONpeAETICHUs U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3BI O
CBOMCTBaX M MpPHU3HAKAX TIEOMETPUYECKUX (Uryp, oOOCHOBBIBATH WU
OmpoBepraTh HX; YMEHHE TMPOBOJAUTH Kiaccuukanuio ¢Guryp 1o
pa3IMYHBIM IPU3HAKAM, BBINOJIHATH HEOOXOIAUMBIE OMOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh HOHSATHSMH: JIBIDKCHHE B POCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHUS Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOa00MsI, TOAOOHBIE (QUTYPBI, yMEHUE
pacmo3HaBaTh paBHbIE W MOAOOHBIE (GUTYPHI, B TOM YHUCIE€ B TPUPO/IE,
UCKYCCTBE, apXUTCKTYpE; MCIIOJIB30BATh TEOMETPUUCCKUE OTHOMICHUS MPU
pelICHUM 3ajlad; HAXOJIUTh TEOMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOI,
IUIOIA/b, 00BEM) TIPU PEIICHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEIMETOB H
U3 pEaJbHON J>KM3HMU;, YMCHHE BBIUUCIATH TCOMETPHUCCKUE BEIUYHHBI
(nmuHA, yroiy, MIOMAah, OOBEM, IUIOIMIAIL TOBEPXHOCTH), HCIIONB3YS
HN3YYCHHBIC q)OpMy.]'IBI U MCTOJbI, B TOM YHCJIC. IUIOIIAJb ITOBEPXHOCTHU
NUpaMUbI, TPU3MBI, KOHYCa, LWIMHApA, IUIOMaas chepsl; 00béM KyOa,
MNpAMOYT'OJIbHOI'O  MapajiiCjICiuineaa, ImnmupamMuibl, IM[OPU3MbI, NOUIHWHAPA,

KOHYCa, [11apa; yMEHHE HaXOJIUTh OTHOIIEHUE 0OBbEMOB MOI00HBIX QUTYP

12

YMeHue OINICpHUPOBATH TOHATHUAMU: HNPAMOYTOJIbHAA CUCTEMA KOOpAWHAT,
BCKTOpP, KOOPAHWHATHBI TOYKH, KOOpPAMHATBI BCKTOpPA, CyMMa BCKTOPOB,
IIPOU3BCACHUEC BCKTOpa Ha 4YHCIO, Pa3jIoKECHUE BCKTOpa II0 6331/10}/,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC TMPOU3ZBCACHHUEC, YIOJ MCKAY
BCKTOpaMHu; YMCHHUEC HCIIO0JIbB30BaThb BeKTOpHLIﬁ u KOOpHHHaTHBIfI METO

JJId PpCIICHUA T'COMCTPHUYICCKUX 3a/lad U 3a/ia4 JPpYyTHUX y‘-Ie6HLIX npeaAMCTOB

13

YMenue BBI6I/IpaTL HOI[XOI[SIH_[I/Iﬁ MCTO AJid pCIICHUSA 3ala4H; IOHUMAaHUC
SHAYUMOCTH MATCMATUKH B HU3YYCHHUU MPHUPOAHBIX H O6III€CTBCHHI>IX
IIpoueccoB " HBHCHHP’I; YMCHHE pacClio3HaBaTb TIIPOSABJIICHUC 3aKOHOB
MAaTCMAaTUKU B UCKYCCTBC, YMCHHUEC MMPUBOAUTH NPUMEPBI MATCMATHYCCKUX

OTKPBITUH POCCUHCKON U MUPOBOM MAaTEMaTUYECKON HAYKU




IHEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna 1 BBIYUCIICHUS
1.1 Harypanbsnble u nesnble ynucna. [IpuzHaku 1eIMMOCTH LENBIX YUCET
12 Pammonansubie  uymcna. OOBIKHOBEHHBIE W JIECATUYHBIE JpOOHM, TPOIICHTHI,
. OeCKOHEUHbIE TIEPUOUUECKUE IpOOH
13 ApudmMeTnueckrii KOpeHb HAaTypaJlbHOW cTerneHHu. JelcTBHs ¢ apuMEeTUUECKUMH
' KOPHSIMU HaTypalibHOM CTENIEHU
1.4 Crenenb ¢ 1enbIM nokasareneM. CTeneHb ¢ palluoOHaNbHBIM MoKa3ateneM. CBoiicTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApKTaHI'€HC YHUCIOBOTO apryMEHTa
1.6 Jlorapudm yncna. JlecaTuuHbIe U HaTypaIbHbIE JOrapUPMBI
JlelictBuTenpHbIe 4YHcla. ApudmeTndeckue omnepanuu ¢ JeHCTBUTEIHLHBIMHU
1.7 grcnamu. [IpubnmkEHHbIC BEIYUCICHISI, TIPABIIIA OKPYTJICHUS, PUKUIKA U OIICHKA
pe3yabpTaTa BEIYUCICHUN
1.8 [Ipeobpa3oBaHue BbIpaKEHHIA
1.9 KommiekcHbie uucna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lenbie n 1poOGHO-paIIOHANIbHBIE YPaBHEHUS
2.2 HppanumonanpHble ypaBHEHUS
23 Tpuronomerpruyeckre ypaBHEHUs
24 [TokazarenbHble U JOrapupMUUECKHE YpaBHEHUS
2.5 Lenble n 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 WppatnmonanbHble HEpaBeHCTBA
2.7 [TokazaTenbHbIC U JOTapU(PMUUECKHE HEPABCHCTBA
2.8 TpuroHomeTpruyeckre HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuna cucteMsl JUHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIbI




OyHKIMH U TpauKH

Oyukuus, cnocoObl 3amanHus (ynkuuu. ['padux dynkiuu. B3aumHo oOpatHbie

>l ¢ynkun. YérHble u Heu€THble pyHKIMU. [leprnoauueckue pyHkunu
OO6nacte ompeneneHuss M MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm ¢yHkuumm.
39 [IpomexxyTkn  3HaKonocTostHCTBA.  IIpoMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumymMbl 1 MUHUMYMBI (yHKImH. HawmbGonbliee w HauMeHbIlee 3HAUYEHUE
(YHKIMU Ha IPOMEXYTKE
313 CrenenHast ¢QyHKIMS C HaTypaJbHBIM M IIeJIbIM MOKa3areneM. EE€ cBoiicTBa u
‘ rpa¢uk. CBoiicTBa 1 rpadyK KOPHS /-0l CTENICHH
3.4 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [NokazarenpHas u orapudmMuieckas GyHKIIHN, X CBOHCTBA U TPAPUKH
3.6 Touku paspeiBa. AcuMmnroTsl rpa¢ukoB ¢yHkiuid. CBolicTBa  (YyHKIMH,
' HENpPEepBIBHBIX HAa OTPE3Ke
3.7 IlocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmerrnueckas 1 reomeTpuueckas nporpeccur. @opmyia CI0XHbBIX IPOLIEHTOB
4 Hauana maTemMaTueckoro aHaimsa
4.1 [IpousBonnas Gpynkuun. [Ipou3BoaHbIe AIeMEHTAPHBIX (QYHKIUN
[IpumeHeHre NPOM3BOAHON K UCCIENOBaHUIO (PYHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxxaenne HauOoJsbIIero ¥ HAaMMEHBIEro 3HaYeHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. UuTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTatnCcTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTrOrpaHHUKH
7.4 Tena u noBepXHOCTH BpallleHUs




7.5

KoopauHats! 1 BEKTOPBI




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

* Maremaruka: anredpa 1 Hayajaa MaTeMaTUYECKOro aHallu3a, FTeOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsas JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkuuonepHoe odmectBo «M3garenbctBo «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIS
METOAMYECKUWE MATEPUAJIBI IJI51 YUUTEJIA

1. 'eometpusi, 10—-11: Yueb. mist ob6meod6pazoBaTenbHbIX yupexaennii/ JI.C.
ArtanacsH, B.®. byry3os, C.b. Kagomues u ap. — M.: IIpocsemenue, 2019r.
2. I'eometpus. 10-11 xnaccel. [Toypounsie pa3paboTku K yueOHUKY ATaHacsHa -
Caaxsan C.M., byty3oB B.D.

3. b.I'. 3uB. /lugaktuueckre maTtepualibl o reometpuu s 11 kinacca. — M.
[IpocBemienue, 2012.

HUDPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

1. YMK «KuBas maremaTuka»

2. YMK «Kupunn u Medoauii»

NMHTEPHET

HNuTepHeT-pecypcesl:

1. www.edu.ru (caiit MOuH P®).

2. www.school.edu.ru (Poccuiickuii 00111e006pa3oBaTenbHbIN TOPTa).



3. www.pedsovet.org (Bcepoccuiickuii IHTEpHET-TICICOBET)

4. www.fipi.ru (caiit @eaepaabHOTO HHCTUTYTA MEJArOTHIECKUX H3MEPEHUH ).
5. www.math.ru (MHTepHET-NIO/IEpIKKA YUUTEIEH MaTEMATUKH).

6. www.mccme.ru (call'T MOCKOBCKOTO IIEHTpa HEMPEPHIBHOTO MATEMAaTHYECKOTO
oOpa3zoBaHus).

7. www.it-n.ru (CEeTh TBOPYECKUX YUUTEIECH )

8. www.som.fsio.ru (cereBoe 00beIMHEHNE METOUCTOB)

9. http:// mat.1september.ru (caiiT razeTsr «MaTtemMaTHKa)

10. http:// festival. Iseptember.ru (dhectuBans negarornueckux uael « OTKPBITHINA
ypok» («IlepBoe ceHTI0ps»)).

11. www.eidos.ru/ gournal/content.htm (MuTepHeT - )KypHaI «DUI0C»).

12. www.exponenta.ru (00pa3oBaTelbHbIN MATEMATUUECKUN CANT).

13. kvant.mccme.ru (3eKTpOHHAs Bepcus KypHaia «KBaHT.

14. www.math.ru/lib (3nexTpoHHass MaTeMaTHYECKass OMOINOTEKA).

15. http:/school.collection.informika.ru (enunas kosekuus uuPpPOBHIX
o0pa30BaTeIbHBIX PECYPCOB).

16. www.kokch.kts.ru (on-line TectupoBanue 5-11 kmaccor).

17. http://teacher.fio.ru (menarornyeckas mactepckas, ypoku B UnTepHeTe u
Jpyroe).

18. www.uic.ssu.samara.ru (ImyTeBoauTeNb «B Mupe Haykm» ISl IIKOJIbHUKOB).

19. http://mega.km.ru (Merasuuuxnonenust Kupunna u Medoaus).



20. http://www.rubricon.ru, http://www.encyclopedia.ru (caldTer

«OHITUKIIOTIC AU ).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



METOJUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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