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HOACHUTEJBHAA 3AIINCKA

['eomerpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB HAa YpPOBHE CPEIHEro
oOuiero o0pa3oBaHusl, TaK Kak 00ECIEeYMBAET BO3MOKHOCTh U3yUYEHHUS JUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH M MPEIMETOB T'YMaHUTAPHOTO IIUKJIA.
[TockonbKy  JOorMuYeckoe  MbllUieHue,  GopMHpyeMoe  MpU  U3YYCHHH
0Oy4YaroNIMMHUCS TOHSITHUIHBIX OCHOB I€OMETPHUHU, IIPHU JI0KA3aTeIbCTBE TEOPEM U
MOCTPOCHUU IIETIOYKHU JIOTUUECKUX YTBEPKJICHUM MPU PEUICHUH T€OMETPUUECKUX
3a/Jla4, YMEHHE BBIJIBUTaTh W ONpPOBEpraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl IIPU PEIICHUH 33Ja4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH
(dbuznyecKkux 3aaad.

Llens ocBoeHUs mporpaMMbl yueOHoro Kypca «I'eomeTpush» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE WHIWBHAYAIbHBIX CIOCOOHOCTEH OOyYarommxcsi Mpu
U3YYCHUH T€OMETPHUH, KaK COCTaBISIONICH MpeaMeTHOM obmactu «Maremaruka u
uHpopMaTuka»  4epe3  oOeclieueHHEe  BO3MOXKHOCTH  NPHOOpPETEeHUs |
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T'€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
cnenuUIHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(heCCHOHATBLHOTO
o0Opa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEeMaTHKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHue MpeICTaBICHUs] 0 TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPbl U
(dbopMHpOBaHUE OCO3HAHUS B3AaUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMupoBaHUE TIPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTrypax Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIONIMX OIMUCHIBATH M HU3ydaTh
pa3HbI€ SIBJICHUS OKPYKAIOLIEr0 MUPa, 3HAHUE MOHSATUUHOTO arapara 1o pasaeiny
«CtepeoMeTpus» yueOHOT0 Kypca reOMETpHUH;

dbopMupoBaHHE€  YMEHHS  BJAJETh  OCHOBHBIMH  TOHSTHSIMH O
MIPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMM CBOWCTBaMHU, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHE WX TPHUMEHSITh, YMEHHS JTOKa3bIBaTh TEOPEMBI M HAXOJUTH
HECTaHJAapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpoBaHrE YMEHHS pacliO3HaBaTh HA YepTekax, MOJACIAX U B PEaIbHOM
MUpE MHOTOTPaHHUKU M TeJa BpalleHUs, KOHCTPYUPOBATh TE€OMETPUUYECKUE
MOJIENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TEeOpui, (PopMHUpOBaHHE MOHUMAHHUS POJIM AKCUOMATHUKU TIPH
IIPOBEJICHNUN PACCYKICHUN;

dbopMHupOBaHWE yMEHUS BIAACTh METOJAMU JOKA3aTEIhCTB W AJITOPUTMOB
pelIeHns, YMEHUS UX NPUMEHSATh, MPOBOAUTH JOKA3aTEIbHBIE PACCYXICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIepKaHUEM,



dbopMupoBaHHE TPEJICTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  IpH
000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKH B IIPOBEJICHUU
JEAYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEpPLICHCTBOBAHWE HHTEJUIEKTyaJbHBIX M  TBOPYECKHX
CHOCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeNbHON aKTUBHOCTH, HCCIEI0BATEIbCKUX
yYMEHUH, KpUTUYHOCTU MBIIIJICHUS, UHTEPECa K U3YUCHHUIO T€OMETPHUH;

(dbopmupoBaHre (PYHKIIMOHATILHONH TPAMOTHOCTH, PEIEBAHTHOM T€OMETPHUH:
YMEHUSI pPAclo3HaBaTh MPOSIBJIEHUS T'€OMETPUUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX XU3HEHHBIX CUTYAlHUSX W MPU U3YUYECHHUH JIPYTHUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEIOBAaHUS MOCTPOEHHBIX MOJEIEH,
MHTEPHPETALNN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEp>KaTEIBLHBIMU JIUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xknaccax sBustoTcs: «lIpsiMble H  TIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema  BpameHus», «BekTopel UM  KOOpPAUHATHL B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHME «yMETh OIEPUPOBATH
MNOHATUSAMUY», PEICBAHTHBIMM T'€OMETPUU Ha YIIyOJEHHOM YpOBHE OOydeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHbIM JIMHUSIM Yy4eOHOTO Kypca, a
(dbopMHpOBaHHME JIOTMYECKMX YMEHUH  pacupenensiercs He  TOJBKO 110
COJIEp>KaTEIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboueit
MpPOrpaMMbl, pacHpeleEHHbIM IO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yYaroIIHuecs
oOpamanuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJICHHUE
r€OMETPUYECKUMHU MOHATHUAMH U HABBIKAMU MOCIIEIOBATENBHO U MOCTYMATENbHO, C
COOJII0/IEHNEM MPUHLIUIA PEEMCTBEHHOCTH, @ HOBbIE 3HAHUA BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEICTABICHUN 00YyYarolUXCsl, pacluupsis U yriryouss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexo K U3y4EHUIO TEOMETPUHU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3nath  yciuoBus i auddepeHumanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeNbHBIX MporpamMMm, OOECHeYuTh yriayOJa€HHOe
M3Yy4YEHHUE TEOMETPHUH KaK COCTaBIIsioIIel yueOHoro mpeamera «MaTtemaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K MPOJOKCHUIO HU3YYEHHUS MaTEMaTHUKH C
y4u€TtoMm BbIOOpa Oyayiei mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 npodeccuoHaibHbIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «I'eomerpusi» Ha YIIyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 xmacce — 102 yaca (3 yaca B Heento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



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 CBOOOJHO OINEpPUPOBATH OCHOBHBIMU TOHSTUSIMU CTEPEOMETPUU TMpHU
pEelIeHNH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TPUMEHITh AKCMOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPHU PEUICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJacCU(UIUPOBATH B3aWUMHOE PACIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OINEpUPOBATH TOHSATUAMH, CBS3aHHBIMM C yrjaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B IPOCTPAHCTBE, MEXIY NOPSIMOMl U
MJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOIPaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUABl MHOTOTPAHHUKOB (IIPU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapauiesenunen, Kyo);

e KJacCH(UIUPOBATL  MHOTOTPAHHUKH, BHIOMpas  OCHOBAHHWS IS
KJ1acCH(UKaIH;

e CBOOOJHO OIMEpUPOBATh MOHSATUSMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB TTIOCKOCTHIO;

e BBINOJHATH napasuieiabHoe, HEHTPaJIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (UTYp HA IJIOCKOCTh, BBIMIOJIHATH M300paskeHust puryp
Ha TNIOCKOCTH;

e CTPOUTH CEUYCHHUS MHOTOTPAHHHKOB PA3JIMYHBIMA METOIAMH, BBITIOIHSTH
(BBIHOCHBIC) TIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAJW  IOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IIpU3Ma,
nUpamMuia), TEOMETPUIECKUX Tell C TPUMEHEHUEM (HOPMYTT;

e CBOOOJHO OINEPUPOBATH MOHITUSIMHU: CHMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OChb W IUIOCKOCTh CHMMETPHH, IICHTP, OChb M INIOCKOCTh CHMMETPUHU
durype:;

e CBOOOJHO OIEPUPOBATH TOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBITIOJHSATH JACHCTBUS HAJl BEKTOPAMU;

e pemaTrh 3a7a4d Ha JIOKA3aTEJIBCTBO MATEMAaTUYECKUX OTHOIICHUH U
HAXOXJIEHUE TEOMETPUUYECKUX BEITUYMH, MPUMEHSS W3BECTHBIE METO/IbI
IPU PEIICHUH MAaTeMaTUYECKHUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CII0KHOCTH;

e TPUMEHITh TMPOCTEHIIME MPOTPaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPECOMETPUUCCKUX 3a]1aY;

e W3BJICKAaTh, TMPEOOPA30OBBIBATH W WHTEPIPETUPOBATH WH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YyepTekax U pucCyHKax;

e TNPUMEHSTh TMOJYYEHHBIE 3HAHMUS HA TMPAKTUKE: CpaBHMUBATh U
aHAM3UPOBATh PEATbHBIC CUTYAIlMH, MPUMEHATHh M3yYCHHBIC TOHSATHUS B
mpoliecce  IMOUCKA  pEeHIeHUs MaTeMaTH4ecKu  CHOpMyJIHpPOBaAHHOM
npoOJieMbl, MOJIEIMPOBATh PEATbHBIC CUTYyallud Ha SI3BIKE T€OMETPUH,
HCCIIEJIOBATh MOCTPOCHHBIE MOJENU C MCIOJIb30BAHUEM T€OMETPHUYECKHUX
MOHATUN W TEOpeM, ammapara aareOpbl, pemaTh MPAKTUYCCKUE 3aadH,
CBSI3aHHBIEC C HAXOXK/IEHUEM I€OMETPUUYECKUX BEJIUYHH;

e WMETh NPEJACTABIICHUS OO0 OCHOBHBIX AdTalax pa3BUTHUS TCOMETPHUH Kak
COCTaBHOM 4acTu (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca o0yyaromuiics HayYuTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATUSMH, CBS3aHHBIMU C IHJIMHIPHUYECKOM,
KOHUYECKOW U c(hepuyecKol MOBEPXHOCTSIMHU, OOBICHITH CIOCOOBI
MOJIyYeHUS;

ONEepUpPOBATh MOHATUAMHM, CBA3AHHBIMU C TE€JIAMH BPAIICHUS: LIMJIUHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Teia BpalleHus (UWIMHAP, KOHyC, cdepa u 1map) u
OOBSACHATDH CIIOCOOBI OJIYYEHHUSI TEJl BpPALLICHUS;

KJIaCCU(PUIIMPOBATH B3aHMHOE PACIOI0KEHUE CPEPhI U MIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHHKOB M TEJ BpalleHUs,
O0OBEMBI U IUIOIIAIM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJl BpPAILEHUA,
reOMETPUYECKUX TEJI C IPUMEHEHHEM (HOopMyT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMHU Tel
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, cepa, BOUCaHHAsT B MHOTOTPAHHUK WJIU TEJO
BpAaIICHMUS;

BBIYHCIIATH COOTHOIICHUS MEXTY TIIOMIAIMU MIOBEPXHOCTEH 1 00BEMaMu
MMOJOOHBIX TEI;

n300pakaTh M3y4aemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIC) TUIOCKUE
YepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUSI TeJl BPAIICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
YyepTexax U pucyHKax;

CBOOOJTHO ONEPUPOBATH IMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSTH ONEpally HaJl BEKTOpPaMUu;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l HA BBIUMCIICHUE YIJIOB MEXKY IPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHUE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
L[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPHPOBATH NOHATHSAMH, CBSI3aHHBIMU C JBHKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOIHATh HM300paKEHUST MHOTOIPAHHUKOB U TEJI BpaIllCGHUs TMpU
[IApauIeIbBHOM  NEPEHOCE, LEHTPAIBbHOM CUMMETPHUH, 3€PKaJIbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus Mo 100us;
CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILEHUS: CEUCHUS IMIMHIpA
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEYEHUS KOHYyca (MapaiieiabHbIe
OCHOBAHMIO U MPOXOIAIINE YepPe3 BEPIINHY ), CEUCHUS 1I1apa;
UCIIOJIb30BaTh METOJbl TOCTPOCHUS CEUEHUH: METOJl CIIeJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



NOKa3bIBATb TECOMETPUUECKHUE YTBEPIKIACHUA;

IPUMEHATh T€OMETPUYECKHE (aKThl JUISl PELICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIATalOIIUX HECKOJIBKO IIAaroB peLICHUs, €CIU YCIOBUs
MIPUMEHEHHUS 3a/I1aHbl B SIBHOW U HESIBHOU (hopme;

pemaTre 3aJadyd Ha JO0Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLIEHWA U
HaXO0XJCHUE T€OMETPUUECKUX BEIINYMH;

IIPUMEHATH NPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYCCKUX 3a/1a4;

IPUMEHATh  IIOJYyYEHHbIE  3HAHUA  HA  IPAKTUKE:  CPaBHUBATH,
AQHAJIM3UPOBATH U OLICHUBATH PEAIbHbIE CUTYALIMU, IPUMEHATH U3YUCHHbIE
IIOHATHS, TEOPEMBI, CBOWCTBA B IPOLECCE IIOMCKA  PEIICHUSA
MaTeMaTHYecKu  cQOpPMYJIUPOBAHHOM  NpoOJIEeMBl,  MOJEIMPOBATH
peallbHBIE CUTYAllMM Ha S3bIKE T'€OMETPUHU, UCCIEAO0BATH IIOCTPOCHHBIE
MOJENM C HCIOJIb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
anmapata anreOpbl, peuiatb MNPaKTUYECKUE 3aJayd, CBsI3aHHBIE C
HaXO0XXJIECHUEM I'eOMETPUYECKUX BEIUYHH;

UMETh TpeACTaBICHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUSI T€OMETPUM Kak
COCTAaBHOM YacTH (GyHAAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos JIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
KoHTpobHBI IIpakTH4eckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypchl
1 Bseznenue B ctepeoMeTpuio 23 1 0
5 B3anMHOe pacnonoxeHue npsMbIx B 6 | 0
IIPOCTPAHCTBE
3 [TapanienbHOCTb MPSMBIX U IIJIOCKOCTEN B g 0 0
IIPOCTPAHCTBE
4 [lepnieHAUKYJIAPHOCTD MPSIMBIX U 25 0 0
IJIOCKOCTEW B MPOCTPAHCTBE
5 VYTIiabl v paccTOIHUS 16 1 0
6 MHoOrorpaHHuKu 7 1 0
7 BexkTops! B mpocTpaHCTBE 12 0 0
2 [ToBTOpEHME, 0600IIIEHNE U CHCTEMAaTH3aIIHS 5 5 0
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KosanuyectBo 4yacos DJIEKTPOHHBIE
HanMeHnoBaHue pa3/ie/ioB U TeM uudposbie
Ne i/m P KoHTpoibHbI IIpakTH4eckue (g )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThI padoThI
pecypchl
1 AHanuTHuyecKas reoMeTpus 15 1 0
) [ToBTOpenue, 0600IICHUE U L5 ! 0
cucTeMaTu3anus 3HaHU1
3 OOBEM MHOTOTpaHHHUKA 17 1 0
4 Tena BpaieHus 24 1 0
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 | 0
KpPYTJIbIX TEJ
6 JIBrKeHUS 5 1 0
. [ToBTOpenme, 0600IIEHUE U 17 ) 0
CUCTEMaTHU3aLMs 3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




GOYPOYHOE IINMTAHUPOBAHHME
10 KIIACC

Ne ni/m

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoibHbIe

Bcero
padoTbI

IIpakTHyeckn
e padoThl

Jlara
H3YYeHH S

DJICKTPOHHBIE
mu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcsl

OcHOBHBIE TIpaBUIIa U300PAKEHHS HA
PHUCYHKE IJIOCKOCTH, MapajliebHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

02.09.2025r.

[TonsiTus cTepeoMeTpuu: TOUKa, psimMasi,
TUIOCKOCTB, MPOCTPAaHCTBO. OCHOBHEIE
npaBuiia U300paKeHUS Ha PUCYHKE
IJIOCKOCTH, MapaJVICIIbHBIX MTPAMBIX
(OTpe3KoB), cepeHbI OTPE3Ka

04.09

[TonsiTuA: nepecekaronirecs MIOCKOCTH,
NEPECEKAIOIIUECs MPsAMast U INIOCKOCTb;
MOJIyTIPOCTPAHCTBO

05.09

[TonsATHS: Iepecekarolecs MIOCKOCTH,
NIEPECEKAIOIINECS MTPsIMAsi U IJIOCKOCTB;
HOJYTIPOCTPAHCTBO

09.09

MHoTOrpaHHHUKH, U300paKeHNe
NPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINX 00BEKTOB

11.09

MHororpaHHUKH, H300paxKeHe
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

12.09

AKCHOMBI CTEPEOMETPUH U TIEPBHIE

16.09




CIICOCTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U NIEPBBIE
CJIEICTBUS U3 HUX

18.09

AKCHOMBI CTEPEOMETPHUU U TIEPBbIE
ciencTBrs U3 HuX. CIocoOBI 3aJaHus
MPSAMBIX U IJIOCKOCTEW B TPOCTPAHCTBE.
O06o03Ha4YeHUS TIPSMBIX U TJIOCKOCTEH

19.09

10

N300paxeHue cedeHuii nupamuibl, Kyoa
U TIPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
pébpa. U3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTpOEHHBIX CEYEHUIN
pa3HbIMM LIBETaMU

23.09

11

N300pakeHue ceueHuil nupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UxX
pEbpa. M3o0pakeHue nepeceyeHus
MIOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue NoCTpOCHHBIX CEYCHUN
pa3HBIMU [IBETAMH

25.09

12

N300pakeHre ceueHuil nmupaMupl, Kyoa
U IIPU3MBI, KOTOPbIE IIPOXOAST YEPE3 UX
pEbpa. M3o0paskeHue nepecedeHus
MIOJTyYEHHBIX TUIOCKOCTEH.
PackpammBanue NoCTpOCHHBIX CEYEHUN
pa3HbIMM LIBETaMU

26.09

13

W300pakeHre ceueHuil mupaMusipl, Kyoa
Y [IPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 uxX
pEbpa. N3o0paskeHue nepeceyeHus
IIOJIYYEHHBIX IIJIOCKOCTEH.

30.09




PaCKpaI_HI/IBaHI/Ie IMMOCTPOCHHBIX CceueHH I
Pa3HbIMHU LIBETAMH

14

Meton crefoB Juisi IOCTPOEHUS CEUEHHM

02.10

15

Mertoa cnefoB aJisi MOCTPOSHUS CEUSHUH.

CaoiicTBa nepecevyeHuil MpsIMbIX U
IUIOCKOCTEN

03.10

16

Meton crefoB uist IOCTPOSHUSI CEYSHUI.

CBoiicTBa niepecevyeHuil psIMbIX U
IUIOCKOCTEH

07.10

17

[TocTpoenue ceuenuit B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEkKEH U 3aIlUCh 11aroB
IIOCTPOEHUS

09.10

18

[TocTpoenue ceuenuii B mupamue, Kyoe
no TpéM ToukaMm Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 11aroB
IIOCTPOCHUS

10.10

19

[ToctpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aIUCH 11aroB
MOCTPOEHUS

14.10

20

[TocTpoenue ceuenuit B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTE)KEH U 3aIIUCh 111aroB
IIOCTPOEHUS

16.10

21

[ToBTOpenue mannMeTpun: Teopema o
MIPONOPLMOHATIBHBIX OoTpe3kax. [logobue
TPEYTOJIbHUKOB

17.10




22

[ToBTOpenne muanumerpuu: Teopema
Menenas. PacueTsl B ceUeHMAX Ha
BBIHOCHBIX YepTexax. Mcropus pa3Butus
TJIAHUMETPHUH U CTEPEOMETPUH

21.10

23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

23.10

24

B3anMHOe pacnonoxeHue npsMbIx B
npocTpancTBe. CKpelBarOIUecs
npsmele. [Ipu3Haky CKpemmBarOnuxcst
npsameix. [lapamiensHelie npsMbie B
IPOCTPAHCTBE

24.10

25

Teopema o CylIeCTBOBAHUH U
€AVMHCTBEHHOCTH MPSMOU MapajuIeIbHON
JTAaHHOW MPSIMOM, IPOXOASIIEN Yepes
TOUYKY IIPOCTPAHCTBA U HE JIKAIEH Ha
JTaHHOM npsiMoii. JIleMMa o nepeceueHnn
NapauIeIbHBIX IPSIMBIX IIJIOCKOCTBIO

06.11

26

ITapamiensHOCTB Tpex npsMbIX. TeopeMa
0 TPEX MapauIeNIbHBIX NpAMBIX. Teopema
0 CKPEIMBAIOIIUXCS IPSIMBIX

07.11

27

[TapannensHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapajuieIbHOTO
npoekTupoBanus. M300paxkeHne pa3HbIX
¢uryp B napajiesbHON NPOEKIUN

11.11

28

[lenTpanbHas IpoeKus. YTO1I C
COHAIPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXIY NPSMBIMU

13.11

29

38.,[[3‘11/1 Ha J0Ka3aTCJIbCTBO U

14.11




HCCIICIOBAHUC, CBA3aHHBIC C

PacroI0KEeHHEeM MPSMBIX B IPOCTPAHCTBE

30

ITonsATHSA: MapaIETbHOCTh NPSIMON U
IJIOCKOCTH B MpocTpaHcTBe. [Ipusnak
NapajuIeIbHOCTU IPSIMOM U IJIOCKOCTH.
CBoiicTBa mapaJyIeIbHOCTU NPSIMOUN U
IUIOCKOCTH

18.11

31

FGOMeTpI/ILIGCKI/Ie 3aJa41 Ha BBIYHMCIICHUC
" A0Ka3aTCJIbCTBO, CBA3aHHBIC C

napaajaCJIbHOCTBIO MMPAMBIX U IIOCKOCTEH

B IIPOCTPAHCTBE

20.11

32

ITocTpoenue ceyeHus, IPOXOIAIIEro
4yepes JAHHYIO MPAMYIO Ha YEPTEXKE U
MapajuIeIbHOTO IPYyTron npsamoi. Pacuér
OTHOIIIEHUI

21.11

33

[TapannenpHas npoexius, IpUMEHEHUE
JUISl IOCTPOCHUS CEUCHHM KyOa U
napauenenuneaa. CBoncTaa
napajuiejenuneaa u mpu3Mbl

25.11

34

[TapamtensHble ockoctu. IIpuszHaku
[apaJuIeJIbHOCTH IBYX IUIOCKOCTEH

27.11

35

Teopema o napamieabHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJAIIeH Yepe3 TOUKy, He
MpUHAAJICKANTYIO JAHHOU MIIOCKOCTH U
CIIEJICTBUS U3 HeE

28.11

36

CBoiicTBa MapaJlIeIbHbBIX TIOCKOCTEN: O
MapauIeIbHOCTH NPSIMBIX MTepeceueHUs!

02.12




MIPU MIEPECEUEHUH IBYX MapaiebHbIX
MJIOCKOCTEN TPETheit

37

CpoiicTBa nmapaienbHbIX MJI0CKOCTEN: 00
OTpe3Kax MapajiesIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXKAY IapaJLIECIbHBIMUA
IUIOCKOCTSIMU; O TIEPECEUEHUN TIPSMOM C
ABYMs MapaJuICIbHBIMU INIOCKOCTAMUA

04.12

38

IToBTOpenue: Teopema ITudaropa Ha
IUTOCKOCTH

05.12

39

[ToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

09.12

40

CoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napaJenenuneaa

11.12

41

Breraucnenue qiauH OTPE3KOB B Ky6e u
MMpAMOYT'OJIBHOM IMapaJUICIICIIUIICAC

12.12

42

IlepneHqUKyISIPHOCTD IPAMOM U
iockocTH. [IpusHak
MEPIEHANKYIJISIPHOCTH MIPSIMOM U
IUIOCKOCTH

16.12

43

[lepneHAUKyISIPHOCTD MPAMOUN U
miockocTH. [Ipu3Hak
NEPIECHIUKYJIIPHOCTH IPSIMON U
IUIOCKOCTH

18.12

44

Teopema 0 CylIeCTBOBAHUU U
€IUHCTBEHHOCTH MPAMOM, MPOXOASIICH
Yyepe3 TOYKY MPOCTPaHCTBA U
MEPICHIUKYJISIPHOMN K TNIOCKOCTH

19.12

45

[InockocTH U epIEeHUKYISPHBIE UM

23.12




MMPpAMBIC B MHOT'OT'PaHHUKAX

[InockocTH U epIEeHUKYISPHBIE UM

46 2512
IIPSIMBIE B MHOTOTPAHHUKAX
[lepnienauKysip ¥ HAKJIOHHAS.

47 ITocTpoeHune nepneHauKyIspa U3 TOUYKH 26.12
Ha MPAMYIO
[lepnieHauKyIslp ¥ HAKJIOHHAS.

48 [TocTpoeHune neprneHuKyIspa u3 TOUKu 30.12
Ha MPAMYIO

49 Teopema 0 TpEX NEPHEHAUKYIISIPAX 13.01.2026r.
(npsimast u oOpaTHast)

50 Teopema 0 TpEX mepneHIUKYIIPAX 15.01
(npsimast u oOpaTHast)

51 VYron Mexay CKpeINBaOIUMHUCS 16.01
IPSIMBIMU
[Touck nepneHANKYISPHBIX MPSMBIX C

52 MOMOUIBIO EPIEHIUKYJISIPHBIX 20.01
IUIOCKOCTEH

53 OpTOroHajibHOE MPOEKTUPOBAHUE 22.01
IToctpoenue ceueHuit Kyoa, MpU3MBI,

54 MPAaBUIBHON MUPaMUIbI C TOMOIIBIO 23.01
OPTOTrOHAJILHOM MPOEKIINH
[TocTpoenue ceueHuii Kyoa, IpU3MBIL,

55 [IPaBUJILHOM MUPAMUJIBI C TIOMOIIBIO 27 01
OPTOTrOHAJILHOM MPOEKIINH

56 CuMMeTpHsi B IPOCTPAHCTBE 29.01




OTHOCHUTENBHO MockocTu. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHIuKyJJIIpHOCTH IPSIMOU
1 TUIOCKOCTH KAaK CJIEJCTBUE CHMMETPHUH

30.01

58

IIpaBunpHBIE MHOTOTPpAaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH 1O INIOCKOCTH

03.02

59

IIpaBunpHBIE MHOTOTpaHHUKU. Pacuér
PacCTOSIHUM OT TOYKH JO INIOCKOCTH

05.02

60

CriocoObl OMMyCTUTh TEPIEHIUKYIISPHI:
CUMMETpPUS, CABUT TOUKH 110
napajuIeIbHOU NPAMON

06.02

61

CnBur no HenapauieJIbHOW MPsIMOH,
W3MEHEHHUE PACCTOSTHUM

10.02

62

Kontponbhas pabota "B3aumnoe
pacnosIoKeHHe NPSMBIX U IIIOCKOCTEH B
nmpocTpaHcTse"

12.02

63

IToBTOpEHME: yron Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

13.02

64

IToBTOpEHME: YroJI MEKIY
CKpCIIUBAOINMUCA ITPAMBIMU B
IIPOCTPAHCTBE

17.02

65

I'eomeTpryeckue METOABI BEIUNCICHUS
yriaa MeXJy OpsSMbIMU B
MHOTOTpaHHHMKaX

19.02

66

JIByrpanssbiii yroa. CBOMCTBO JIMHEHHBIX
YTJIOB IBYyTPaHHOIO yria

20.02




67

[lepnenaukynsipHbIE IIIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYJISIPHBIX
IIOCKOCTEMN

24.02

68

[Tpu3Hak neprneHAnKyJIIpHOCTH
IUIOCKOCTEN; TeOpeEMa O MPSMOMN
repeceyeHust IByX MIOCKOCTEeH
MEPIEHANKYJISIPHBIX TPEThEH MIIOCKOCTH

26.02

69

[IpstmoyTONbHBIN Napaienenunes; Kyo;
WU3MEPEHHUs], CBOUCTBA MPSAMOYTOJIBHOTO
napajuleenunen1a

27.02

70

Teopema 0 quaroHany NpsAMOYIrOJIbHOTO
napajulesIeuIe1a U CIEACTBUE U3 HEE

03.03

71

CrepeomeTpuuecKe U MPUKIIATHbIE
3aJ]a4M, CBS3aHHBIE CO B3aUMHBIM
PacCIoJIOKCHUCM NIPSAMBIX U INIOCKOCTH

05.03

72

HOBTOpCHI/Iel CKpCHIUBAOIIUCCA IPSAMEIC,
MmapaJujiCJIbHBIC IIJIOCKOCTH B
CTAaHJAAPTHBIX MHOTOT'paHHUKaX

06.03

73

[Tapa napanienbHbIX TUIOCKOCTEH Ha
CKPEIIMBAIOIINXCS NPSMBIX, PACCTOSIHHE
MEXTy CKPEIUBAIOIIUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUIX

10.03

74

PaccTossHME OT TOUKHU J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 INNIOCKOCTH

12.03

75

Beluncnenne paccTossHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C
ITOMOIIBIO NIEPIIEHIUKYJIIIPHON
IUIOCKOCTH

13.03




TpéxrpaHHblil yroi, HepaBEHCTBA s
TpexrpaHHbIiX yrioB. Teopema ITudaropa,

76
TEOpEMbl KOCUHYCOB U CUHYCOB JJIsI 17.03
TPEXTPaHHOIO yria '

77 DneMeHTHI ChepUYECcKOil reOMEeTpUH: 19.03
reoJIe3M4eCKUe JIMHUM Ha 3eMie

n

73 Kontponbnas padora "Yribl u 20.03
paccTostHus"

79 Cucremarusanus 3HaHUN 24.03
"MHOrOrpaHHHK U €ro 3J1eMeHTHI"

20 [Tupamuga. Bunsl nupamua. [IpaBunsHas 26.03
nupamuaa

21 [Tpuzma. [IpssmMast u HAKIOHHAS IPU3MBIL. 2703
[IpaBunpHas npuzma

%) [Tpsamoit napannuenennnez[, 07.04
MPSIMOYTOJIBHBIN TTapaJlIeenune, Kyo

23 B}zmylcnme MHOTOrpaHHuku. Teopema 09.04
Ditnepa
Brinykisie MHOTOrpanHuku. Teopema

84 Oiinepa. IIpaBunbHbIE U 10.04
MOJTYTIPaBUIIbHBIE MHOTOTPAHHUKH '

85 KonrponbHas padora "MHororpaHHuku" 14.04

26 [lonsiTHE BEKTOpA Ha MJIOCKOCTH U B 16.04
MIPOCTPAHCTBE

87 CymMmma BEKTOpPOB 17.04

88 PazHocTte BEKTOpOB 21.04




23.04

89 [IpaBuio mapannenenunena 1

90 VYMHOKEHHE BEKTOpa Ha YHCIIO 1 24.04
PaszjoxeHne BEKTOpa 1Mo 6asucy Tpéx

91 BEKTOPOB, HE JIEKAITUX B OJHOMN 1 08.04
IUIOCKOCTH

92 CkasipHOE IPOH3BE/ICHUE 1 30.04

93 Beruncnienue yria Mex 1y BEKTOpaMH B | 05.05
POCTPAHCTBE

94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1 07.05

95 [pocreiitme 3a1a4u ¢ BEKTOpaMH 1 08.05

96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1 12.05

97 [Ipocreiime 3a1a4u ¢ BEKTOpaMH 1 14.05

98 O00011IeHHE U cCUCTEMATU3alMs 3HAHUM 1 15.05

99 O0001IEeHNE U cUCTEMATU3ALUS 3HAHUN 1 19.05

100 HNrtoroBasi KOHTpOJIbHAs paboTa 1 21.05

101 HroroBast KOHTpoIbHas paboTa 1 22.05

102 O0o001IcHNE U CHCTEMAaTH3allsl 3HAHUI 1 26.05

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

KonuyecTBo yacos DJICKTPOHHBIE
Hara uudgposbie
Ne n/m Tema ypoka Kontpoasubie | IlpakTuueckue
Bceero npoBeJeHusi | o0pa3oBaTeibHbIE
padoThI padoThI
pecypcsl
[ToBTOpenue temsl "KoopauHatsl 0 0
1 BEKTOpA Ha IVIOCKOCTH U B 1 02.09 20251
npocTpaHcTae”
n 0 0
) IToBTOpenue temsl "CkaisipHOe 1 03.09
IIPOU3BE/IEHUE BEKTOPOB"
n 0 0
3 [loBTOpEeHue TeMsbl "Brruncienue yria 1 04.09
MEXly BEKTOpaMH B IIPOCTPAHCTBE"
[ToBTOpenue Temsl "YpaBHEHUE 0 0
4 MPSIMOM, MPOXOISIICH Yepe3 1Be 1 09.09
TOYKH" '
0 0
5 YpaBHEHHE IIIOCKOCTH, HOPMaJlb, ) 10.09
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
0 0
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, ) 11.09
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue | 0 0 16.09
7| 7 0 0
2 JIuHeliHbIE HEPAaBEHCTBA, JINHEHHOE | 17.09
IIPOrpaMMHUPOBAHUE
% % 0 0
9 JIuHelHbIC HEPAaBEHCTBA, JINHEHHOE 1 18.09
IIPOrpaMMHUPOBAHUE
¢ 0 0
10 AHanuTH4yeckue MEeTobl pacuéra yria 1 23.09

MCXKIAY NPpAMBIMHA B MHOI'OI'PAHHUKAX




AHanuTndeckne MCTOABI pacqéTa yria

11 MEXKIy IIOCKOCTSIMHU B
ny 24.09

MHOTOTpaHHHKAaX
dopMyna pacCTOSTHUS OT TOYKH J10

12 pMyJia p A 25.09
TUIOCKOCTH B KOOPIMHATAX
HaxoxaeHne paccTOSHUI OT TOYKH 10

13 JICHHC b a 30.09
IIJIOCKOCTH B Ky0Oe

14 HaxoxaeHne paccTOSHUI OT TOYKH 10 01.10
TJIOCKOCTH B MPAaBUJILHON MTUPAMUTIE

15 KontponbHas padoTa "AHamuTHdecKas 02.10
reomeTrpus”
CeueHnst MHOTOTPaHHUKOB:

16 p 07.10
CTaHJIaPTHbIE MHOTOTPaHHUKH
CeueHwrsi MHOTOTPaHHUKOB: METO

17 p 8 08.10
CJIEZIOB
CeueHwsI MHOTOTPaHHUKOB:

18 CTaHJIAPTHBIE MIOCKOCTH, IEPECEUEHHUS] 09.10
MPSAMBIX U ITIOCKOCTEN

19 [TapanenbHbIe MPSMBIEC U TUIOCKOCTH: 14.10
napajuieNbHbIC CEUCHUS
[TapannenbHblie NPSMBIE U TUIOCKOCTH:

20 P b7 15.10
pacdér OTHOIICHUN
[TapannenbHblie NPSMBIE U TUIOCKOCTH:

21 YIJIbl MKy CKPEIIMBAIOIIUMUCS 16.10
MPSIMBIMU

22 [eprieHAUKYIIAPHBIE TPAMBIE U 21.10

IJIOCKOCTH: CTaHJapTHBIE Maphbl
NEepIEHAUKYJIPHBIX IUIOCKOCTEH U




IpsAMBIX, CAMMCTPUU MHOTOI'PAaHHHUKOB

23

[lepnienquKynsipHBIE IPSAMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
HEPIEeHIUKYIIApax

22.10

24

[IepnenquKynsipHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS UIMH B
MHOT'OIPAHHHMKAX

23.10

25

[ToBTOpEnue: omanu
MHOT'OYTOJIEHUKOB, ()OPMYJIBI JIJIsI
II0MaeH, COOOpakeHUs MO 100Ust

05.11

26

[ToBTOpeHwMe: mIomaan
MHOTOYTOJILHUKOB, (DOPMYJIbI JIJIs
Iomanei, cooopakxeHus moa00us

06.11

27

[ToBTOpeHue: miomau
MHOTOYTOJILHUKOB, (DOPMYJIbI JIJIs
ionaaen, cooopakxeHus moaoous

11.11

28

[Tomany ceyeHnii MHOTOTPaHHHUKOB:
TUIOIIA/IN TIOBEPXHOCTEH, pa3pe3aHus

Ha 9aCTH, COOOpaKEHHUS IMO00Us

12.11

29

[lmomaau ceyeHnii MHOTOTPaHHUKOB:
TJIOIAIU TTIOBEPXHOCTEH, pa3pe3aHust

Ha 9aCTH, COOOpaKEHUS IMOA00Us

13.11

30

Kontponbnas padota "[loBTOpeHue:
MHOTOTPAaHHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

18.11

31

O6wéM Tena. OOBEM MPSIMOYTOIBLHOTO

napaJjiiejcnumIic1a

19.11

32

3amaun 00 yaBOCHHH Ky0a, O

20.11




KBajpaType Ky0a; 0 TPHUCEKIINH yriia

33

CrepeoMmeTpuuecKue 3a1a4u,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO NIapajuiesienunena

25.11

34

HpI/IKJ'Ia[[HI)IC 3aJa4yu, CBsI3aHHBIC C
BBIUMCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO TIapaJuIeIICTIHITe 1A

26.11

35

OO0BbEM IIpsIMO IPU3MBI

27.11

36

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C BHIYMCIIEHUEM 00BEMOB
MIPSAMOU IPU3MBI

02.12

37

[IpuxnanHele 3a1a4u, CBSI3aHHBIE C
00BEMOM TMPSIMOI TPU3MBI

03.12

38

Berunciienne 06EMOB Tell € TOMOIIIBIO
ornpenenéHHoro uHrerpana. O0sEM
HAKJIOHHOM NPU3MBbI

04.12

39

Berunciienne 06EMOB Tell C TOMOIIIBIO
ornpenenéHHoro uHrerpana. O0sEM
MIUPAMHUIBI

09.12

40

dopmyina 00bEMa MUPAMU/IBI.
OtHomieHne 00BEeMOB MUPAMHU/ C
00IuM yriiom

10.12

41

®opmyna 00bEMa MUPAMUIBI.
OTHOMIeHNE 00HEMOB MTUPAMUJT C
OOLINM yIJIOM

11.12

42

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE ¢ 00BEMAaMU HAKIIOHHON

16.12




ITPHU3MBI

43

CrepeoMmeTpuuecKue 3a1auu,
CBSI3aHHBIE C 00BEMAMU TUPAMUJIBI

17.12

44

[Ipuknaaneie 3a1a4u 10 TEME
"O0BEMEI TEN", CBSI3aHHBIE C 00BEEMOM
HAKJIOHHOM NPU3MBI

18.12

45

[TpuknaaHbie 3a7a49u 110 TEME
"O0BEMEI TEN", CBSI3aHHEIE C 00BEMOM
TTHPaMHUIBI

23.12

46

[Ipumenenue 00bEMOB. Brruncienue
paccTOAHUS 10 TUIOCKOCTH

2412

47

Kontponbnas padora "O0bEM
MHOTOTpaHHUKA"

25.12

48

Hunmnaapuyeckas NOBEPXHOCTb,
oOpa3syromue MUIHHIPUIECKON
IIOBEPXHOCTHU

30.12

49

unuuap. [Ipsamoii kpyrosou
nuuHAp. [lnomane moBepxHocTr
LUINHAPA

13.01.2026r.

50

Konnueckast moBEpXHOCTb,
oOpa3yroiire KOHUYeCKOu
nosepxHoctu. Konyc

14.01

51

Ceuenne KOHYCa IJIOCKOCTBIO,
HapaHHCHBHOﬁ IIJIOCKOCTH OCHOBaHMA

15.01

52

VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

20.01

53

[Inomanp 60KOBOM OBEPXHOCTH U
HIOJIHOW TIOBEPXHOCTH KOHYCa

21.01




54

[Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCa

22.01

55

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNIbCTBO U BBIYMCIICHHE,
IIOCTPOEHUEM CEYEHUI HUIUHAPA,
KOHyca

27.01

56

CrepeomeTpuueckue 3aa4u Ha
JIOKA3aTEIbCTBO U BHIYUCIICHHUE,
MOCTPOEHUEM CEYEHUM HWJIUH]IPA,
KOHYycCa

28.01

57

HpI/IKJ'Ia,Z[HBIC 3aJa4H, CBA3aHHBIC C
MUIMHAPOM

29.01

58

HpI/IKJIa,Z[HBIC 3aaa4u, CBA3aHHBIC C
MUIMHAPOM

03.02

59

Cdepa u map

04.02

60

[Tepeceuenue cdeps! u mapa c
iockocTbio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By u n3obpaxenue
nrapa

05.02

61

[Tepeceuenue cdepnl 1 mapa c
IockocThio. Kacanue mapa u cdepbl
MJIOCKOCTHIO. B 1 n3o0pakenue
mapa

10.02

62

VYpasuenue cheprl. [Lnomans chepst u
e€ yacrei

11.02

63

Cummerpust cheps! u mapa

12.02

64

CrepeomeTpuueckue 3aa4u Ha

17.02




JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsi3aHHBIE cO chepoit 1 mapom,
MOCTPOCHUEM UX CEUCHHH MIIOCKOCTHIO

CrepeoMeTpHyecKre 3a1aui Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,

65 .
CBsI3aHHBIE CO c(hepoit u mapom, 18.02
MTOCTPOEHUEM UX CEYCHHH TIOCKOCTHIO '
IIpn HBI UM, CBSI3aHHBI

66 p KJIleI ¢ 3aJa4u, CBsA3a € co 19.02
cthepoit u mapom
IToBTOpEHME: OKPYKHOCTH Ha
IUIOCKOCTH, BEIYHCIICHUS B

67 OCKOCTH, ciie 24,02
OKPY>KHOCTH, CTAaHIaPTHBIE TIOI00MSI
Paznuunbie KOMOMHAIIUY TN

68 3 ¢ KoMOHHaUUH Te 25.02
BpalIEHUsI 1 MHOTOI'PAHHUKOB
3amaun o Teme "Tena U MOBEPXHOCTH

69 A p 26.02
BpauieHus"

n

70 3amauu 1o Teme "Tena ¥ MOBEepXHOCTH 03.03
BpameHus"
KonTponsHas Ta"T Hu

71 OHTpoJIbHAs pabota "Tena 04.03
MMOBEPXHOCTH BpanieHus"

BEM UInHIpa. T M 'bEM

7 O6nem mumunpa. Teopema 00 00bEME 05.03
MPSIMOTO HUJIUHAPA
Brruncienne 00EMOB TEJT ¢ TOMOIIBIO

73 onpenenéHHoro uarerpana. Oobpém 10.03
KOHyca
IInomanu 60KOBOM M MOJIHOM

74 man 11.03
MOBEPXHOCTU KOHYyCa

75 CrepeoMeTpHY€eCKUE 3a1a4H, 12.03




CBSI3aHHBIE C BEIYUCIEHHEM 00BEMOB
IUIUHAPA, KOHyCa

76

[IpuknagHele 3ana4u 110 TEME

"OOBEMBI U TUIOIIAA IOBEPXHOCTEH

Ten"

17.03

77

O0bEM 11apa U MapoBOT0 CEKTOpA.
Teopema 06 06bEme mapa. [Tnomans
cdepsrl. CTepeoMeTpudecKre 3a1au,
CBsI3aHHBIE C BEIYHCIIEHHEM 00BEMOB
rapa, IapoBoOro CErMeHTa
IIapOBOTO CEKTOpa

18.03

78

[IpuknagHele 3ana4u 10 TEME
"O0BEMEI TEN", CBI3aHHEIE C 00BEMOM
miapa ¥ Iiomaabio chepol.
CoOTHOIIIEHUS MEXKTY TUIOIIAISIMU
MOBEPXHOCTEN U 00bEMaMH TOJOOHBIX
TeN

19.03

79

[Tono6HbIE Tena B MPOCTPAHCTBE.
N3menenune 06bE€Ma npu mogo0ouu.
CrepeoMeTpuueckue 3a1auy,
CBSI3aHHBIC C BBIYHCIICHUEM 00BEMOB
TEJ U TUTOMIAJIel TIOBEPXHOCTEH

24.03

80

KonTponbnas pabota "[Tnommanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ted"

25.03

81

JIBY>KEHHSI TPOCTPAHCTBA.
OTtob6paxenus. [IBwxeHus u
paBeHcTBO (puryp. O6mue cBoiicTa
JIBIKCHUN

26.03




82

Buael nBukeHuii: napauieabHbIA
MePEHOC, IEHTPaIbHAsT CHUMMETPHS,
3epKajibHasi CAMMETPHS, IOBOPOT
BOKPYT IIPSIMOU

07.04

&3

[IpeobpazoBanus nomoodwus. [Ipsmas u
ctepa Diinepa

08.04

84

I'eomeTpuueckue 3amaun Ha
MNPUMCHCHUC NBUKCHUA

09.04

85

KonrtponsHas padora "BekTops! B
npoctpaHcTae”

14.04

86

Ob6o6maromiee nosropenue 11
MOHATHUI U METOAOB Kypca reOMeTpuu
10-11 knaccoB, cucreMaTH3aIns
3HaHuil: "llapannensHOCTh NPAMBIX U
IJIOCKOCTEH B mpocTpaHCcTBe"

15.04

87

Ob6o06maromee nosropenue 11
MOHATHUI U METOAOB Kypca reOMeTpuu
10-11 knaccoB, cucreMaTH3aIAs
3HaHuil: "BekTopsl B mpocTpaHcTBe"

16.04

88

O6o06maromee moBropenue 11
MOHITHUI U METOJIOB Kypca TeOMEeTpUHU
10-11 xmaccoB, cucTreMaTH3aIs
3HaHui: "BekTopsl B mpocTpaHCcTBE"

21.04

89

O6o6maromee mosropenue 11
TIOHSTUH U METOJIOB Kypca T€OMETPUH
10-11 xmaccoB, cucTreMaTH3aIs
3HaHuil: "O0beM MHOTOrpaHHHUKA"

22.04

90

O6o061maromiee nosropenue 11

23.04




MOHATHUI U METOAOB Kypca reOMeTpuu
10-11 xnaccoB, cucTeMaTH3aIus
3HaHuil: "O0beM MHOrOrpaHHHUKA"

91

O6o06maromee moBropenue 11
MOHSTUH U METOJIOB Kypca T€OMETPUU
10-11 xmaccoB, cucTreMaTH3aIs
3HaHui: "[lnomany moBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

28.04

92

O6o06matomee moBropenue 11
TOHSITUN U METOJIOB Kypca T€OMETPUH
10-11 xnaccoB, cucTeMaTH3aIus
3HaHui: "[lno1many NoBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

29.04

93

Wrorosas koHTposbHas paboTa

30.04

94

HroroBas KOHTpOJIbHAs paboTa

05.05

95

[ToBTOpenue, 06o0IIEeHNE U
cucTeMaTu3alus 3HaHUI

06.05

96

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

07.05

97

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

12.05

98

Hcropus pa3BuTHs cTepeOMETPUH KaK
HAYKU U €€ poJib B Pa3BUTUHU

13.05




COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHit

Wcropus pa3BuTHs CTEpEOMETPUM KaK
99 HayKH U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

14.05

Hcropus pa3sBuTus CTepeOMETPUN KaK
100 HAyKH U €€ pOJIb B pa3BUTUU

COBPEMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

19.05

Hcropus pa3sBUTHS CTEPEOMETPUH KaK
101 HayKH U €€ poJIb B Pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

20.05

Hcropus pa3BuUTHs CTEPEOMETPUM KaK
102 HayKM U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT UM

21.05

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

102




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkuuonepHoe oomectBo «M3garensctBo «IIpocBemienne»

METOJINYECKHUE MATEPUAJIbI 1JISA YYUTEJIA
N3yuenne reomerpun. Meroanueckue pekomenaanuu. 10 - 11 kimace C.M.
Caaxsn, B.®. byty30B AkuinonepHoe oo1iecTBo «l3narenscTBo

«IIpocsemenue»

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

®denepanbHblil noptan «Poccuiickoe oopazoBanue» - www.edu.ru

Enunas MaTepueT-kosiekuus 1udposbix oOpasoBarenbHbIx pecypcos (LIOP) -
www.school-collection.edu.ru

Poccuiickas anextponHas mkona - resh.edu.ru
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