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INOACHUTEJIbBHASA 3AIINCKA

leomerpust siBiseTcss ogHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpEIHEro OOmiero oOpa3oBaHMs, TaK Kak
obecrieuMBaeT BO3MOXKHOCTh HM3Y4YEHHWS JAWCIMIUIMH E€CTECTBEHHO-HAYYHOW HANpPaBIICHHOCTH W  TIPEIMETOB
TYMaHUTapHOro IuKia. [locKonbKy JiorMueckoe MbIIUIEHHE, (OPMUpYEMOe IpH H3YYEHHH OOY4YarolMUCS
TIOHSTUIHBIX OCHOB I'€OMETPHUH, NPH JI0KA3aTEeIbCTBE TEOPEM M IOCTPOEHHUH LETIOYKU JIOTHUECKHX YTBEPIKICHUI
NP  pElICHHH TEeOMETPHYECKUX 3a/1ad, YMEHHE BBIIBUTaTh M ONPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
WCTIONIB3YIOTCS P PELICHUH 33a]]a4 eCTECTBEHHO-HAYYHOTO IIUKJIa, B YaCTHOCTH (PU3NYECKHX 3a/1a4.

Hens ocBoeHust mporpaMMbl ydeOHOro kypca «l'eomerpus;»» Ha yriayON€HHOM YpOBHE — pasBHTHE
WHIIMBHIYAJIbHBIX CIIOCOOHOCTEH O00YydYalomuXcsl MpU HM3YYEHHH T'€OMETPUH, KaK COCTABISIONIIEH IpeIMETHOM
obnactn «MartemaTrka 1 HHOpPMATHKa» Yepe3 odecrieueHre BO3MOXKHOCTH MPUOOPETEH S U HCIIONIb30BaHUs Ooee
TIIyOOKUX TEOMETPUYECKUX 3HAHWH W JAEHCTBHH, CHENM(PUYHBIX T€OMETPUH, W HEOOXOIAMMBIX JUIS YCIIEIIHOTO
npodecCHOHAILHOr0 00pa30BaHUs, CBSI3aHHOTO C UCIIOIb30BAHUEM MAaTEMATHKU.

[IpuopuTeTHRIME 3aJa4aMy Kypca F€OMETPUH Ha YIITyOIEHHOM YPOBHE, PACIIUPSIOIIMMU M YCHITUBAIOLIIMMHU
Kypc 06a30BOr0 ypOBHS, ABJIAIOTCS:

pacuMpeHue MpeicTaBIeHUs] 0 TeOMETPUHM KaK 4YacTW MHUPOBOW KyJAbTYpHl M (pOpMHpOBaHME OCO3HAHUS
B3aMMOCBSI3M TEOMETPHHU C OKPYKAIOIIUM MHUPOM;

(opMUpOBaHUE MPENCTABICHHS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIIMX MaTeMaTHYeCKUX
MOZECIIAX, IO3BOJIAIOININX OIMCBIBATH W HU3Yy4YaThb Pa3HbIC SABJICHUA OKPYXKAlOLMIEro MHpa, 3HAHUEC MTOHSITUMHOIO
anmapara o pazgerny «CrepeoMeTpus» yueOHOro Kypca reOMeTpuH;

(bOpMI/IpOBaHI/IC YMEHHA BJIaJ€Th OCHOBHBIMU MOHATUAMH O MPOCTPAHCTBEHHBIX (l)I/IpraX U UX OCHOBHBIMH
CBOﬁCTBaMH, 3HAaHUC TEOpPEM, q)OpMyJ'[ H YMCEHHE HX INPUMEHATH, YMCHHS MAOKa3bIBATb TCOPEMBI U HAXOAUTH
HeCTaHJAapTHbIE CIIOCOOBI PEIICHNS 3a/1a4;

(bopMUpOBaHUE YMEHHUs pacliO3HABATh Ha YepTekKaX, MOJCISIX M B PeaJbHOM MUpPE MHOTOTPAHHHMKU M TeJa
BpaILEHUs], KOHCTPYHPOBATh F€OMETPHUECKHE MOJIEIH;

(opMHUpOBaHHE TMOHUMAHHUS BO3SMOXKHOCTH aKCHOMATHYECKOTO IIOCTPOCHMS MaTeMaTHYECKHX TEOpHH,
(opMHUpOBaHHE TOHUMaHUS POJIM AKCHOMATHKHU IIPU IIPOBEACHUH PACCYKICHUM;

(bopMHUpOBaHNE YMEHHS BJIAJETh METOAMHU J0KA3aTEIBCTB M aITOPUTMOB PELICHHUS, YMCHUS UX IPUMEHATH,
MIPOBO/IUTD J10KA3aTENIbHBIE PACCYKICHUSI B XOJ€ PEIICHUs CTEPEOMETPUYECKUX 3ahad M 337ad C MPAKTHUECKUM
comepkaHueM, (OPMHUPOBaHME MPEACTaBICHUS O HEOOXOAMMOCTH JOKa3aTeNbCTB IIPU  OOOCHOBaHUM
MaTEeMaTU4ECKUX YTBEPXKACHUN U PO aKCHOMATUKH B IIPOBEICHUU ACAYKTUBHBIX PACCYKICHUI;

pa3BUTHE U COBEPIICHCTBOBAHME HHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH oOydarommxcs,
MI03HABAaTENIbHON AaKTUBHOCTH, HCCIEJOBATEIbCKUX YMEHHH, KPUTUYHOCTH MBIIUICHUS, MHTEpeca K H3Y4EHMIO
TEOMETPHH;

¢opmupoBaHre (YHKIMOHAJIBHOH TI'PAaMOTHOCTH, pEJCBAaHTHOW TI'€OMETPHUH: YMEHHS pacllo3HaBaTh
NPOSIBIICHUS] TEOMETPUUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PeasIbHBIX JKU3HEHHBIX CUTYALMAX H IPH
W3y4eHHH [JPYruX y4eOHBIX NPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH M 3aKOHOMEPHOCTeH, MOICTHPOBAHUI
peabHBIX CUTYAIMH, HCCIIEI0BAHMUS TOCTPOSHHBIX MOJIENIEH, MHTEPIPETANH MTOTYIEHHbIX PE3yIbTaToB.

OCHOBHBIMH COAEP)KATENBFHBIMU JTMHUSAMH YydeOHoro kypca «['eomerpms» B 10-11 kmaccax SBISFOTCS:
«IpsAMBIE U MJIOCKOCTH B MpOCTpaHCTBE», «MHOrorpanHukmn», «Tena BpamieHus», «BekTopbl U KOOPOUHATHI B
MIPOCTPAHCTBEY, «/|BIKEHHS B IPOCTPAHCTBEN.

Cdopmynupoannoe Bo @I'OC COO TtpeGoBaHHE «YMETh OMEPUPOBATH MOHATHSAMEIY, pPEIeBaHTHBIMHU
TeoMeTpuH Ha YriayOonéHHoM ypoBHe oOydeHus B 10—11 kmaccax, OTHOCHTCS KO BCEM CONEpPKATEIbHBIM JTHHUSIM
y4e0HOro Kypca, a ()OpMHUPOBAHHE JIOTHIECKHX YMEHHH paclpeiesieTcsi He TOJNBKO MO COAep KATENbHBIM JIMHUAM,
HO W mo roxam obOydenus. CoxmepkaHue oOpa3oBaHMWS, COOTBETCTBYIOIIEE HMPEIMETHBIM PE3yIbTaTaM OCBOCHHS
®denepanpHO paboueil mporpaMMBl, pacmpeAeidEHHBIM 110 TOJaM OOYYEHHs, CTPYKTYPHPOBAHO TaKUM 00pazoM,
9100 KO BCEM OCHOBHBIM, TIPHHIUIHAIBHEIM BOMpOCcaM OOydarommecss OoOpamiainch HEOTHOKPAaTHO. ITO
MO3BOJISIET OPraHW30BaTh OBJA/JICHWE T'€OMETPHUCCKHMH TIOHATHAMH W HaBBIKAMH MOCIEJOBATEIbHO U
MOCTYMATENbHO, C COONIIOZEHHEM IPUHIOMIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHWS BKJIIOYATh B OOILIYI0 CHCTEMY
TEOMETPUUECKHX IIPECTABICHNH OOyJaromMXcsl, PacIupsisi U yrayomsist e€, o0pasys MpOdYHbIE MHOKECTBEHHBIE
CBSI3M.

[epexon K N3y4eHUIO TEOMETPUH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISIET:



co3math ycnoBus sl quddepeHImanui o0yveHHs, MOCTPOCHUS WHIMBUAYAIBHBIX 00pa30BaTENbHBIX
mporpamyM, oOecrieuyuTh YrIyOln€HHOE W3ydeHHe TE€OMETPUM KaK COCTaBJIIoNIel y4eOHOro IpeaMera
«MareMaTukay;

MOATOTOBUTh OOYYAIONIMXCSl K MPOJOIKCHHUIO M3YYCHHs MaTeMaTHKA C y4éToM BbIOOpa Oymymiei
npodeccru, odecrnevnBas IPeeMCTBEHHOCTh MEXTy OOIIUM U IMPo(eCCHOHANBHBIM 00pa30BaHHEM.

Ha n3ydenue yueOHoOro kypca «I'eomerpusi» Ha yriyOnéHHoMm ypoBHe orBomurcs 204 yaca: B 10 kiacce —
102 gaca (3 vaca B Henenio), B 11 kimacce — 102 gaca (3 waca B Hezelno).



COJAEPXAHUE OBYYEHUA
10 KJIACC

IIpsiMBbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHSTHS CcTepeoMeTpud. Touka, TmpsMas, IUIOCKOCTh, HpocTpaHcTBo. [loHsiTHE 00
AKCHOMAaTHYECKOM IIOCTPOEHUM CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIECTBHA U3 HUX.

B3anmMHoe pacnonoykeHue IpsAMBIX B IIPOCTPAHCTBE: MEPECEKAIONINECS, TapaJUIeNbHbIe U CKPEIUBAIOIIAECs
npsimele. IlpusHaku ckpemBaromuxcss NpsMbIX. [lapamienpHOCTs HPSMBIX M IJIOCKOCTEH B INPOCTpaHCTBE:
napajulenbHble NpsAMBbIE B IPOCTPAHCTBE, MAapaUIENbHOCTh TPEX MPSIMBIX, NAapaIEIBHOCTh NPSIMOM M IUIOCKOCTH.
[MapamiensHOoe W IEHTpaNbHOE TNPOEKTUpOBaHWE, W300pakeHHWe (uryp. OCHOBHBIE CBOWCTBA MNapauIeIbHOTO
npoekTupoBanus. M3o00paxkenne ¢puryp B napamie’dbHON MPOSKIMU. YTJIbI C COHAINPABIEHHBIMUA CTOPOHAMH, YIOJ
MEXIy TMpsSMBIMH B THpocTpaHCcTBe. IlapannenpHOCTh IUTOCKOCTEH: MapaijelbHble IUIOCKOCTH, CBOMCTBa
napajiedbHbIX IockocTel. [Ipocreiiiue npocTpaHcTBeHHbIE (GUTYphI Ha THIOCKOCTH: TETpadp, Napajulelienune],
MOCTPOCHHE CEUECHUM.

[leprieHAUKYNAPHOCTh NPSAMON M IJIOCKOCTH: MEPHEHIUKYISPHBIE MNPsIMbIE B TNPOCTPAHCTBE, IpPSIMbBIE
napajuienbHble U MEePNeHAUKYISIpHbIe K MIOCKOCTH, IPU3HAK MEPNEHAUKYIIPHOCTH NPSAMON U MJIOCKOCTH, TeopeMa
0 IpAMOH MNepHeHAUKYIIpHOW MIockocTd. OpTOroHajabHOE MpPOEKTHpoBaHUE. [lepneHIuKynsp M HaKIOHHBIE:
paccTosiHie OT TOYKH O IUIOCKOCTH, PAacCTOSIHHE OT MPSMOHM JIO0 TUIOCKOCTH, MPOEKIHs (UIyphl Ha IJIOCKOCTb.
IlepnieHAUKYJIAPHOCTD IUIOCKOCTEH: IIPU3HAK IEPHEHIUKYISPHOCTH JBYX IUIOCKOCTed. Teopema o0 Tpéx
[IEpUEHAUKYIISIpax.

VYrnel B IPOCTPAaHCTBE: Yol MEXAY HpSMOH M IUIOCKOCTbIO, ABYIPAaHHBIM YIroj, JIMHEHHBIA Yroi
IByrpaHHoro yria. TpéxrpaHHbIi M MHOrorpaHssle yribl. CBOWCTBa IJIOCKHMX YIJIOB MHOTOTPaHHOTO YyTJja.
CBoifcTBa INIOCKUX M IBYIPaHHBIX YITIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CHHYCOB Ul TPEXTPAHHOIO
yria.

MHOrorpaHHUKH

Buapl MHOrOrpaHHUKOB, pa3sBEpTka MHOrorpanHuka. Ilpusma: N-yrompHas mpusma, IpsiMas ¥ HaKJIOHHAs
NpU3MbI, OOKOBas M IONHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, mpsAMOYronbHBIM HapajuleJeNUIe U ero
cBoiictBa. Kparyaiiimue myTd Ha HMOBEPXHOCTH MHOrorpaHHuka. Teopema Oitnepa. IlpocTpancTBeHHas Teopema
[Mudaropa. [Tupamuna: N-yronpHas nupaMuza, MpaBUiIbHAs U yceu€HHas nupamuabl. CBoicTBa pédep 1 OOKOBBIX
rpaHel mIpaBWIBHOW NupaMuzbl. [IpaBHIbHBIE MHOTOTPAaHHUKH: IIPAaBUIIbHAS IPU3Ma M INPaBUIIbHAS IHpaMHIA,
NpaBWIbHAs TPEYroibHAs TNHMpaMuAa M NpaBUIbHBIA TeTpa’np, KyO. IlpencraBienne o mHpaBHIBHBIX
MHOTOTPaHHMKAX: OKTa’p, JOAEKadAp U UKOCadP.

BbrurciieHre 3eMEeHTOB MHOTOTPAaHHUKOB: p&Opa, AunaroHanu, yribl. [lnomans OOKOBOH MOBEpXHOCTH M
MIOJTHOM MTOBEPXHOCTU MPSMOU MPU3MBI, IUIONIab OCHOBAHHMA, TeopeMa 0 OOKOBOI IMOBEPXHOCTH MPSMOU HPU3MBI.
[Tnomans OOKOBOI IMOBEPXHOCTH M TIOBEPXHOCTH TPABHJIBHONW MUPAaMUIBI, TEOpeMa O IUIOMAAN YCeUEHHOM
MIUPaMUIBIL.

CumMerpust B IIPOCTPaHCTBE. JJIEMEHTHl CHMMETPUH IPAaBWIBHBIX MHOIOIpaHHUKOB. CHMMeETpus B
IIPAaBUJIBHOM MHOTOTPaHHHMKE: CHUMMETPHS MapaJlIelelNnIea, CUMMETPUSl IPABHIBHBIX MPHU3M, CHMMETPHS
IIPABUIILHON MUPAMHUIBIL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

IloHsATHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOD, IUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI KOJUIMHEAPHBIE,
COHAIIPABJICHHbIE U IPOTHBOIOJIOXKHO HAIIPABIICHHBIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. [IEHCTBUS C BEKTOPAMH:
CJIOKEHHWE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOIBKHX BEKTOPOB, YMHOXXEHHE BeKkTopa Ha uucio. CaoiicTBa
cioxeHus: BeKTopoB. CBOWCTBa yMHOXKEHHS BEKTOpa Ha uucio. [loHATHE KOMIUIaHapHbIE BekTOphl. Ilpm3Hak
KOMIUIAaHApHOCTH TpEX BeKTOpoB. IIpaBmiio mnapamnenenunena. Teopema o0 pas3loKEHUM BEKTOpa MO TpEM
HEKOMIITaHAPHBIM BeKTOpaM. lIpsiMoyronpHasi cucreMa KOOpAMHAT B mpoctpaHcTBe. KoopauHater BekTopa. CBsi3b
MEXIy KOOpJMHATAMH BEKTOpa M KOOpAWHATAMH TOYEK. YTOI MEXAy Bekropamu. CKaasipHOE NpOW3BEACHHE
BEKTOPOB.

11 KJIACC

TeJsia Bpamenus
[MonsTns: nMIMHAPUYECKas IOBEPXHOCTh, KOHHYECKAas MOBEPXHOCTh, cdeprudeckas MOBEPXHOCTb,
obpazyromme moBepxHOcTel. Tenma BpalieHWs: LWIWHID, KOHYC, YCEYEHHBIM KOHYC, cdepa, map. BzammHoe



pacrionoxxenre cdepsl U IIIOCKOCTH, KacaTelbHas IIIOCKOCTh K cepe. M300paxkeHue Ten BpalieHus Ha TIIOCKOCTH.
Pa3Béprka nunuHapa u konyca. Cummerpus chepsl U mapa.

O0béM. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSMOYTONBHOrO Mapajliesenuneaa u
crienctBusg u3 He€. OOBEM NPSAMOM W HAKIOHHOM MPU3MBI, HWIMHIApPA, MUpaMuIsl U KoHyca. OObEM Imapa u
IIaPOBOT'0 CETMEHTA.

KomOnHanmu Ten BpalleHHs W MHOTOTpaHHHKOB. [lpu3ma, BricaHHass B LIWJIMHIP, OIMCAaHHAS OKOJIO
mwuuHApa. [lepeceyenue cdepsl M mapa ¢ IwiockocThlo. Kacanwe mapa u cdepbl miockocteio. Ilonatue
MHOTOI'paHHUKA, OIIMCAHHOT0 OKOJIO cepsl, chepbl, BIMCAHHONW B MHOTOTPaHHHK WIIU TEJIO BPALLEHHSI.

[Tnomans MOBEPXHOCTH HWIIMHIpPA, KOHYca, Iuomanb cdepsl u e€ dacteld. [lomobue B mpocTpaHCTBe.
OtHomeHne 00BEMOB, IUIOMA/EH MOBepXHOCTeH MoA0OHBIX ¢uryp. IIpeoOpa3zoBanue momoOMs, TOMOTETHSL.
Pemenne 3a1a4 Ha IJIOCKOCTHU C UCTIONB30BAaHHEM CTEPEOMETPUIECKUX METOIOB.

[locTpoeHne cedyeHWd MHOTOTPAaHHMKOB W TEJN BpalleHWs: CEYCHWs LWIMHApA (TapauieNbHO U
MIEPIEHANKYJSIPHO OCH), CEYEeHHsI KOHyca (IapaulelbHble OCHOBAHUIO W IMPOXOSIIHME Yepe3 BEPIIHHY), CEYECHHs
miapa, METOAbl IIOCTPOCHUSI CEUYEeHHH: METOJ| CJE0B, METOJ BHYTPEHHEro IPOCKTUPOBAHHS, METO] IepeHoca
CeKyllel MIOCKOCTH.

BekTopsl 1 KOOPIUHATHI B TPOCTPAHCTBE

Bekropel B mpoctpanctBe. Ormiepanmu HajJ, BekTopamu. BekTopHoe yMHOXeHHe BekTopoB. CBolicTBa
BEKTOpPHOro yMHOXeHusi. [IpsMoyrompHasl cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl BekTOpa.
Paznoxenue Bekropa 1o 6a3ucy. KoopJuHaTHO-BEKTOPHBINA METO MPU PEIICHUH F€OMETPUYECKHX 3a/1au.

JBu:KeHHsI B MPOCTPAHCTBE

HBwwxkenust npoctpanctBa. OtoOpaxkeHus. J[BrwkeHus u paBeHCTBO ¢uryp. OOnme cBOicTBa JBHKEHHH.
Buzabl OBUKEHMI: NapajuleNbHBIA MEPEHOC, LEHTpajdbHas CUMMETpUS, 3€pKalbHAs CUMMETPHs, IOBOPOT BOKPYT
npsimoit. [IpeobpasoBanus mogoous. [Ipsimast u chepa Diinepa.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA VYYEBHOI'O KYPCA «T'EOMETPUS»
(YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEIO OFPA3OBAHUSA

JJMYHOCTHBIE PE3YJIBTATHI

1) rpasknanckoe BoCINTaHUeE:

C(OPMHUPOBAHHOCTh TPAXKTAHCKOW MO3UIMM OOYYArOIIErocss Kak aKTHBHOTO W OTBETCTBEHHOTO YileHa
pOccHiicKOro o0IIecTBa, MPEACTaBICHHE O MAaTEMaTHYECKHX OCHOBaX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYP,
SIBIICHUI, TPOLEAYp TPaKIaHCKOro oOInecTBa (BBIOOPHI, OMPOCHI M JPYToe), YMEHHE B3aUMOJCHCTBOBAThH C
COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIHMSIMU M Ha3HAUCHHUEM;

2) naTpHOTHYECKOe BOCIIUTAHHE:

Cc(OPMHUPOBAHHOCTh POCCHICKOW TPa)KIAHCKOW HMIECHTUYHOCTH, YB)XKEHHS K TPOIUIOMY W HACTOSIIEMY
POCCHICKON MaTeMaTHKH, IIEHHOCTHOE OTHOLICHHE K AOCTHKEHHSIM POCCHUICKHX MaTeMaTHKOB W POCCHHCKON
MaTEeMaTH4ECKOH LIKOJbI, UCIIONB30BaHNE STHX JIOCTH)KEHUH B APYTUX HayKaxX, TEXHOJOTHSX, cpepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHUE:

OCO3HAHME JIYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona, c(OpMHPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS,
STHYECKOTO TIOBENEHHMS, CBS3aHHOTO C IPAKTUUYECKHM IPHUMEHEHHWEM JIOCTIDKCHUI HAyKH W JAESTENbHOCTHIO
y4€HOI0, OCO3HAHUE JIMYHOTO BKJIAJ[a B IOCTPOCHHE YCTOHUMBOTO OyayIIero;

4) 3cTeTHYECKOEe BOCTIMTAHUE:

ACTETHYECKOE OTHOLICHHWE K MHpPY, BKJIIOUas 3CTETHKY MAaTEMaTH4eCKHX 3aKOHOMEpPHOCTEH, OOBEKTOB,
3aaad, peLHeHHﬁ, paCC}’)K}IeHPIﬁ, BOCITPUHMMYHNBOCTb K MATEMATHUCCKHUM aCIICKTaM pa3JIMYHbIX BUI0B UCKYCCTBA,

5) pusuyeckoe BocnuTaHue:

c(OpMHUPOBAHHOCTh YMEHHUSI MPUMEHSITh MaTeMaTHYECKUE 3HAHUS B MHTEpecax 370pOBOr0 U 0OE30MacHOro
o0paza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0pOBOE NMHTaHME, COATAHCUPOBAHHBIA PEKUM
3aHATHH W OTObIXa, peryispHas (u3uueckas aKTUBHOCTh), (PU3MYECKOE COBEPIICHCTBOBAHWE NPH 3aHATHSIX
CHOPTHBHO-03/I0POBUTENIBHOM JIESITEIbHOCTBIO;

6) Tpy10BOE BocIUTaHuUe:

TOTOBHOCTE K TpPYyAY, OCO3HAHHE ILIEHHOCTH TPYIOMIOOWs, HMHTepec K pa3Iu4dHblM  cdepam
NpoecCHOHAIBHOW JIeATENIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOM M €€ NPHIOKEHUSIMH, yMEHHE COBEpIIaTh
OCO3HaHHBIH BBIOOp Oyaymiei mpodeccud W peasn3oBbIBATh COOCTBEHHBIE JKH3HEHHBIC IUIAHBI, FOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYEeCKOMY O0Opa30BaHHIO U CaMOOOPa30BaHUIO HA NMPOTSDKEHUM BCEH JKM3HH, TOTOBHOCTH K
aKTMBHOMY Y4acTHIO B PEILICHUH MPAaKTUYECKUX 3aJjad MaTeEMAaTHUECKO} HalpaBJICHHOCTH;

7) 3Ko10rH4YecKoe BOCTIUTAHNUE:

cOpMUPOBAHHOCTE  JKOJOTMYECKOW KYIbTYpHl, IOHHMAaHUE BIWSHHA COLUAJIBHO-?KOHOMHYECKUX
MPOLIECCOB Ha COCTOSHUE MPUPOAHON M COIMANIBHON Cpelbl, OCO3HAHHE ITI00AIIBHOIO XapaKTepa SKOJIOrMYECcKHX
npo0ieM, OpHeHTalus Ha NPUMEHEHHE MaTeMaTHYECKHX 3HAHWN JUIi peIleHHs 3ajad B oOJIaCTH OKpYyXKaromieit
cpepl, INTaHUPOBAHUE MOCTYNKOB M OLEHKH UX BO3MOXHBIX ITOCIIEACTBHH sl OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(pOpMHPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHA HAyKH H
00IIECTBEHHOI MPaKTHKH, IIOHUMAaHIE MaTeMaTHIECKON HayKH KakK c()ephbl YEIOBEUECKOH ESITeIbHOCTH, STAIOB €
pasBUTUSL W 3HAYUMOCTH JUIS DPa3BUTHA ILMBWIM3ALMM, OBJAICHHE SI3bIKOM MAaTEMaTHKH M MaTeMaTHYECKOH
KyJIbTYpOH KaK CpEICTBOM IIO3HAHHS MHpPA, TOTOBHOCTH OCYIIECTBIATh HPOEKTHYIO M HCCIEI0BATEIBCKYIO
JeATENbHOCTh MHANBUYAIGHO U B IPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHbIE yueOHbIe AeiiCTBUS

Ba3oBble Jiornueckue AeCTBUA:

BBISIBIIATH M XapaKTePH30BaTh CYIIECCTBEHHBIE MPH3HAKN MaTEeMaTHIECKUX O0BEKTOB, MOHSATHHA, OTHOIICHUH
MEXIy NOHATHSIMH, (OPMYIHUPOBATh ONPEHEICHUS TIOHATHH, YCTAaHABIMBATH CYIIECTBEHHBIH TNPU3HAK
KIaccu(hUKAIIH, OCHOBAHUS /71l 00OOIICHUS M CPaBHEHUS, KPUTEPHUU TPOBOMIMOTO aHAJIH3A;

BOCIIPHHHUMATh, (OPMYIUPOBATh ¥ TIPEOOPA3OBBIBATH CYXKICHHS: YTBEPAWUTCIFHBIC W OTPHUIATEIBHBIC,
€IMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BEISBJIATh MAaTEMAaTUYEeCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3W W TPOTHBOpeuYMs B (akrax, MaHHBIX,
HAOIOACHUSIX U YTBEPIKICHISIX, TIpeIIaraTh KPUTEPHUH IS BBIIBIICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUHIA;



JIeTIaTh BBIBOJBI C HCIIONE30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W WHIYKTHBHBIX YMO3aKITIOUCHHIA,
YMO3aKITFOYCHUH 110 aHAJIOT U,

MIPOBOJTUTH CAMOCTOSITEIBHO JIOKA3aTEIIECTBA MATEMATHYCCKUX YTBEPXKICHHUN (MPSIMBIC M OT MPOTHBHOIO),
BBICTPaWBaTh apTyMEHTAIIMIO, TIPUBOINTEH MPUMEPHI M KOHTPIPUMEPHI, 00OCHOBBIBATH COOCTBCHHBIC CYKICHHS U
BBIBOJIBI;

BBEIOMPATh CHOCOO perIeHus y4eOHOW 3amavyu (CpaBHUBATh HECKOJIBKO BApHUAHTOB PEIICHUS, BHIOMPATH
HauOoJIee MOIXO/ISIIHIIA ¢ YIETOM CaMOCTOSATEIILHO BEIICIICHHBIX KPUTCPHUCB).

Ba3oBrble ucciieoBaTebcKue qeiicTBHA:

HCTIONB30BaTh BOMPOCHI KAaK HCCIICAOBATCIBCKII HHCTPYMEHT IO3HAHUA, (HOPMYIUPOBATH BOIMPOCHI,
(duKcHpyOIMe MPOTHBOPEYHE, NPoOIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE, (OPMHPOBATH THUIIOTE3Y,
apTyMEHTHUPOBAThH CBOIO TO3UIIHIO, MHCHHE;

MPOBOJIUTh  CAMOCTOSITEIIPHO  CIUIAHUPOBAHHBIM  3KCIICPHMEHT, HCCICAOBAHUEC 10  YCTAHOBJICHHUIO
0COOCHHOCTEH MAaTEeMaTHYEeCKOro OOBEKTa, SBJICHHS, MPOIIECCA, BBIBJICHHIO 3aBUCHUMOCTCH MEXIY OOBEKTaMH,
SIBIICHUSIMH, TIPOLIECCAMU;

CaMOCTOSTEIFHO (hOPMYIIMPOBATH OOOOMICHHS W BBIBOJABI MO Pe3ylbTaTaM IMPOBEIASHHOIO HAOJIOACHHUS,
WCCIICIOBAHUS, OLICHUBATH JJOCTOBEPHOCTh MOYUYCHHBIX PE3yIbTaTOB, BEIBOJIOB U OOOOIICHU;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCa, a TAKXKE BBIABUTaTh MPEANOIOKCHUS O €ro Pa3BUTHU B
HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISABIIATH lle(bI/IIlI/ITLI I/IH(bOpMaL[I/II/I, JaHHBbIX, HeO6XO}]I/IMbIX JJI1 OTBETA HA BOIIPOC U AJIA pCIICHUA 3a/1a4u;

BBI6I/IpaTB I/IH(bOpMaL[I/IIO M3 HCTOYHUKOB pPA3JIMYHBIX THUIIOB, aHAJIW3UPOBATH, CUCTEMATHU3HUPOBATHL U
UHTEPIPETUPOBATH HH(POPMAIHIO PA3THMYHBIX BUIOB U (DOPM IPENICTABICHHS;

CTPYKTYPUPOBATh HH(POPMAIIHIO, TIPENICTABIATH €€ B Pa3IMUYHBIX (popMax, WILTFOCTPUPOBATH rpadUIecKy;

OLIEHNBATh HaJI&KHOCTh MH(POPMAIIMH TI0 CAMOCTOSATENHFHO C(HOPMYIIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHHBEpCAJIbHBIE YUeOHbIE AeiiCTBHS

Oo0enue:

BOCIIPUHUAMATh U (OPMYIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBHUSIMH M ILI€ISIMU OOILEHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKATH CBOIO TOUKY 3PEHHS B YCTHBIX M IMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOAY
peLIeHus 3a/1a4i, KOMMEHTHPOBATh MOJIYYCHHBIN PE3yJIbTaT;

B X0Jie OOCY)KJICHHsI 3aJlaBaTh BOIPOCHI 110 CYLIECTBY 00CYKJaeMOM TeMbl, IPOOJIEMbI, peliaeMoi 3aiauu,
BBICKa3bIBaTh HJICH, HALICJICHHBIE HA IOWUCK PEIICHHS, COMOCTABJISATh CBOM CYXJACHHS C CYXICHUSIMH JPYrHX
YYaCTHHUKOB JMANIOra, OOHAPYKMBATh pa3jiMdMe M CXOJCTBO IMO3WIMI, B KOppeKTHOU (opme (HopMyIupoBaTh
pa3HorIacusi, CBOM BO3PaXKEHHST;

MIPE/ICTABISITh PE3YNIbTAThl PEIICHUs] 3aJadyM, JKCIIEPUMEHTA, WCCICAOBAHUS, MPOEKTa, CaMOCTOSTEILHO
BBIOMpaTh ()OPMAT BHICTYILICHHUS ¢ YIETOM 3a/1a4 IIPE3CHTALUH U OCOOCHHOCTEN ayIUTOPUH.

Peryn1siTnBHBIC YHUBepcaJbHbIE y4eOHbIE JelcTBUSA

Camoopranusanus:

COCTaBJIATH IUIaH, AITOPUTM PEIIEHUS 3a/1a9H, BBIOUPATh CIIOCOO PENICHUs C yIETOM MMEIOIIMXCS PECYPCOB
U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BApUAHTHl PEIICHHHA C Y4ETOM HOBOU
WHPOPMALIHH.

CaMOKOHTPOJ1b, SMOLIOHAJILHBII HHTELIEKT:

BJIaJIeTh HaBBIKAMH [TO3HABATEIBHOH PE(IICKCHI KaK OCO3HAHMS COBEPIIaeMbIX JSHCTBUI W MBICIHTEIbHBIX
TIPOLIECCOB, UX PE3YIBTATOB, BIAJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLiecca U Pe3ylbTaTa PeIIeHUs
MaTeMaTHISCKOM 3aJa9H;

MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTI'YT BO3HHKHYTh MNpPH PEIICHHH 3aJadl, BHOCHTH KOPPEKTHUBBHI B
JIEATEITbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIEHHBIX OIMINOOK, BEISIBICHHBIX TPYJHOCTEH;

OILICHWBATh COOTBETCTBHE pE3yNbTara LEIH W YCIOBUSAM, OOBSCHATh NPHUYMHBI JOCTHXKCHUS WIH
HEJIOCTIKEHUS PE3YIIbTATOB ACATEIHHOCTH, HAXOANTH OLINOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1esITeJIbHOCTD:

MMOHMUMATh M MCIOJIB30BATh MPEUMYIIIECTBA KOMaHIHOW W WHANBUIYAIbHON PaOOTHI MPH PEIICHNH yIEOHBIX
3a1a4, NPUHUMATH IEJIb COBMECTHOM JIESITENHbHOCTH, IUIAHMPOBATh OPTAaHW3AaLMIO COBMECTHOW pPadoTEHI,
pacripenenaTb BHABI padoT, JOroBapHBAThHCSA, OOCYXIATh IPOLECC M pe3ynbTaT paboThl, 0000MIaTh MHEHUS
HECKOIBKUX JIIOJIEH;



y4acTBOBATh B I'PYIIOBBIX (hopMax padoThl (00CykIeHnsl, 0OMEH MHEHHH, «MO3TOBbIE IITYPMBD) U WHEIE),
BBINOJHATH CBOIO YacTh PabOTHI M KOOPAMHUPOBATH CBOW JACHCTBUS C JAPYTMMH WICHAMH KOMaH/bI, OICHUBAaTb
Ka4yecTBO CBOET'O BKJIa/Ia B OOMINIT MPOIYKT 110 KPUTEPHSIM, CHOPMYIHMPOBAHHBIM yIaCTHUKAMH B3aUMOJICHCTBHSI.

HNPEJIMETHBIE PE3YJIbTATHBI

K koniry 10 kmacca o0OyJaroniuiics HayIuTCs:

CBOOOJIHO OTIEPUPOBATH OCHOBHBIMH IIOHSITHSMH CTEPEOMETPHH IPU PELICHHH 3ajJad U NpPOBEICHUU
MaTEeMaTUYECKUX PacCyKJIeHU;

MIPUMEHSTH AKCHOMBI CTEPEOMETPHUH U CIIEACTBUS N3 HUX IIPU PEILICHUH T€OMETPHUECKHX 3a/1ay;
KJIacc(UIIMPOBaTh B3aMMHOE PACIIONOXKEHUE NPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B IPOCTPAHCTBE,
IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO OIEpUPOBATh MOHATHSIMHU, CBSI3AHHBIMH C yrilaMH B TPOCTPAHCTBE. MEXAY NPSIMBIMU B
MPOCTPAHCTBE, MY NPSMOI U TJIOCKOCTHIO;

CBOOOJTHO ONIEPHPOBATH MOHATUSIMH, CBSI3aHHBIMH C MHOTOTPaHHHKaAMU;

CBOOOJIHO PAacro3HaBaTh OCHOBHBIE BWJIBI MHOTOIPaHHUKOB (NpU3Ma, MHUPaMuja, MPSMOYTONbHBIN
napajuieNenunes, Kyo);

KJ1accH(UIIMPOBATh MHOTOIPAaHHUKH, BBIOMPAst OCHOBaHMS JUTS KilacCH(UKAIINY;

CBOOOJIHO ONIEPUPOBATH MOHITUSIMH, CBI3aHHBIMH C CEYEHHEM MHOTOIPAaHHUKOB TIOCKOCThIO;
BBITIOJIHATD TapajiesIbHOe, IEHTPAJbHOE W OPTOrOHAJbHOE IMPOCKTUPOBaHHE (UTYp Ha TUIOCKOCTD,
BBITIOJIHATH N300paXkeHHs1 (PUTYp Ha TIOCKOCTH;

CTPOUTH CEUSHUS] MHOTOTPaHHUKOB Pa3IMYHBIMU METO/IaMH, BBINOIHATH (BHIHOCHBIE) IIOCKHE YEPTEXKHU
U3 PUCYHKOB IPOCTBIX 00BEMHBIX (DUI'Yp: BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh TUIONIAJM TIOBEPXHOCTEH MHOTOTPaHHUKOB (MpH3Ma, MUpaMpa), TEOMETPUYECKUX Tell C
npuMeHeHueM (hopMyi;

CBOOOZHO ONEpUPOBATH NOHATUAMU: CHMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CUMMETPHH,
LIEHTp, OCh 1 INIOCKOCTh CAMMETPUH (QHUIYPHI;

CBOOOZHO OIIEPUPOBATH IOHATHUSAMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOPJMHATAM B IIPOCTPAHCTBE;
BBINIOJIHATH ACHCTBUSA HaJl BEKTOPAMH;

peliaTh 3aJayd Ha JOKA3aTeIbCTBO MAaTEMATHYECKHX OTHOIICHHH M HAaXOKAEGHHE TeOMETPHYECKHX
BEIIMYMH, TIPUMEHSS W3BECTHBIE METOIbl IPH DPEILICHUM MaTeMaTHYeCKHX 3a/ad IOBBIIICHHOTO M
BBICOKOT'O YPOBHSI CJIO’KHOCTH;

NPUMEHATh NPOCTEHINNe MPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKALMOHHBIE CHCTEMBI HPH
PELICHNH CTepPEeOMETPHUYECKUX 3a1ay;

W3BJIEKAaTh, INPeoOPa3oBbIBATH W  HHTEPIPETHPOBATH  HMHPOPMAIMIO O  IMPOCTPAHCTBEHHBIX
reoMeTpUYEeCKUX (UTrypax, IPeCTaBICHHYIO HA YepTeXax U PUCYHKAX;

NPUMEHATH IIOJy4eHHBIE 3HAHUA HA NPAKTHKE: CPaBHUBATH M AHAIU3HPOBATH PEAbHBIC CHTYallWH,
NPUMEHATh M3YYEeHHBIE MOHATHSA B IPOLECCEe MOWCKA PEIICHWS MaTeMaTHYecKH c(OpMYIHpOBaHHON
npoOJIeMBbl, MOJEIHPOBATh pPeajibHBle CHTYAllMH Ha S3bIKE T€OMETPHH, HCCIENOBaTh IOCTPOCHHBIC
MOZEIIM C HCIIOJb30BaHMEM TI'EOMETPHYECKHX IIOHATHH M TeopeM, ammapara aireOpbl, penaTh
NPaKTUYECKUE 3a/1a4H, CBI3aHHBIE C HAXOXKCHHEM I'€OMETPUYECKUX BEITUYNH;

HUMETh IMPEICTaBJICHUs] 00 OCHOBHBIX 3Tanax Pa3BUTHS I€OMETPHU KaK COCTaBHOH dacTH (yHmameHTa
Ppa3BUTHSI TEXHOIOTH.

K xonmy 11 knacca oOyJaronuiicss HAyIUTCS:

CBOOOZHO OIIEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C LJIMHIPHUYECKOH, KOHMYECKOH M chepHaecKon
TTOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TTOTYUSHIIS,

OIIEpPHPOBATh OHATHSAMH, CBSI3aHHBIMH C TEJIAMHU BPAILICHUS: IJIHHIPOM, KOHYCOM, chepoil U mapom;
pacmo3HaBaTh TeNa BpameHus (MWIMHAP, KOHYC, cepa  map) U OOBACHATH CIIOCOOBI TOMYIECHUS Tl
BpALICHUS;

KIIacCH(UIIMPOBATH B3ANMHOE PACTIONIOKEHUE C(EPhI U TUIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPAaHHMKOB M TNl BpaIIeHWs, OOBEMBI ¥  IUIOLIAJH
TIOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJI BPAIIEHMS, TEOMETPHUECKHX TeJl C IPUMEHEHNnEM (hopMyIt;



CBOOOITHO OIIEPUPOBATH MOHATHUAMH, CBI3aHHBIMHU C KOMOWHAIMSME TeJl BPAIICHUS U MHOTOTPAHHUKOB:
MHOTOTpaHHUK, BIIUCAHHBIA B cepy U OMUCAHHBIA OKOJIO cdepsl, cdepa, BIHMCAHHAS B MHOTOIPAHHHUK
WJIU TEJIO BPALICHUS;

BBIYHCIIATH COOTHOIICHUS MEKIY IUIOMIAIIMH ITIOBEPXHOCTEH 1 00BEMaMu OTOOHBIX TET,

n300pakaTh U3ydaeMble (PUTYPHI, BBITOTHATH (BBIHOCHBIC) TUTOCKHAE YEPTEKH M3 PHCYHKOB MPOCTBIX
00BEMHBIX (UTYp: BHUI CBEPXY, COOKY, CHH3Y, CTPOUTH CCUCHUS TN BPAIIICHHS,

W3BIICKATh, HMHTCPIPETHPOBATH M NPEOOPa3OBhIBATE  WHPOPMANUIO O  IPOCTPAHCTBCHHBIX
TEOMETPUUECKUX (hUTYpaX, MPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX;

CBOOOITHO OIIEPUPOBATH MMOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIONTHATH OIEPAIUY HaJ BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

peuaTh TeOMETPUUECKUE 3a/1a4l Ha BHIYHUCIICHUE YIVIOB MEXK/Y MPSMBIMHU U TUIOCKOCTSIMU, BBIYHCIICHHE
pacCTOSHUN OT TOYKU JIO0 TUIOCKOCTH, B II€JIOM, Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Aa MpHU
peuieHuy;

CBOOOJHO OMEPHPOBATh TMOHATHUSAMHE, CBS3aHHBIMH C JBIDKCHHEM B IMPOCTPAHCTBE, 3HATH CBOMCTBA
JIBUYKEHHI;

BBIMOJTHATh HM300pakKCHUs] MHOTOTPAHHUKOB M TEJI BpAlllCHWS TMPH IMapajuIeIbHOM IIEPEHOCE,
ICHTPAJTBLHON CHUMMETPHUH, 3epKaJbHOM CHUMMETPHH, TIPU TIOBOPOTE BOKPYT MPSMOH, MpeoOpa3oBaHUs
moxo0us;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB W TEN BpalleHHWS: CEYEeHUs IWInHApa (MapayijieibHO U
HEPIEeHAUKYIISIPHO OCH), CEYEeHHs KoHYca (TlapasuielibHbIe OCHOBAHHUIO W MPOXOSIINE Yepe3 BEpIINHY),
CEUeHUs 1Iapa;

UCTIONIB30BaTh METOABI TOCTPOEHMS CEUEHHH: METOJ CIIEA0B, METOJ BHYTPEHHEro NPOEKTHUPOBAHMSA,
METO/1 IepeHoca CeKyIel MI0CKOCTH;

JIOKa3bIBaTh T€OMETPHUYECKUE YTBEPIKICHNUS;

NPUMEHSTh TeOMETpUYecKUe (aKkThl Uil PEILICHHUS CTEPEOMETPUYECKHX 3a/ad, MpeAroiararomx
HECKOJIbKO I1IaroB PEIICHHsI, €CIIM YCJIOBUS IPUMEHEHHS 3aJIaHbl B SIBHOW M HESIBHOU (opMme;

pemaTh 3aJadd Ha JOKa3aTeJbCTBO MAaTEMAaTWYECKUX OTHOIICHHH W HAaXOXKJCHHE TeOMETPHUUYECKUX
BEJIMYUH;

NPUMEHSTh TPOTrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IPH PELICHUU
CTEPEOMETPUUCCKUX 3a]1aY;

MIPUMEHATh TONydYeHHbIE 3HAHUS Ha MpPaKTUKE: CPaBHUBATh, aHAIM3MPOBATh W OLIEHWBATH pealibHBIC
CHUTyallud, TPUMEHATh H3yYCHHBIE IIOHATHUS, TEOPEMBI, CBOMCTBA B IIpOIlecce IOMCKA PEIICHUS
MaTeMaTH4ecku C(OPMYIHPOBAaHHOW TMPOOIEMBbI, MOJEIUPOBATh pEAIbHBIE CHTYyallud Ha SI3bIKE
TeOMETPHUH, HCCIEIOBAaTh IMOCTPOCHHBIE MOJEIH C HCIIOJb30BAaHHEM T'EOMETPHUYECKUX IOHITUH U
TeopeM, amnmapara aireOpbl, peliaTh NPaKTHYeCKUE 3aJadud, CBS3aHHBIE C HAXOKICHHEM
TeOMETPUUECKUX BEIUIHH;

MMETh TpPEeICTaBICHUS 00 OCHOBHBIX JTalax pa3BHTHS T€OMETPHH KaK COCTaBHOM 9acTH (yHIaMeHTa
Ppa3BUTHSI TEXHOIOTH.



TEMATHYECKOE IINTAHMPOBAHUE

10 KJIIACC
KoanuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TEM (uudpoBbie)
KouTtpoabnbie IIpakTnuyeckue
n/n NPOrpaMMBI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcesl

BBenenue B crepeomeTpuio 23 1

B3anmHoe pacrnionoxeHue npsMbIX B 6

MIPOCTPAHCTBE

[MapamienbHOCTh NPSMBIX U IIOCKOCTEH B 8

NPOCTPAHCTBE

[lepnieH TUKYAAPHOCTH NPSAMBIX U IJIOCKOCTEH 25 1

B IIPOCTPAHCTBE

VYTIIIBl U paccTOSHUSA 16 1

MHororpaHHuKA 7 1

Bexkropsl B IipocTpaHcTBe 12

[oBToOpenue, 0000IIEHHE 1 CHCTEMATH3ALIUS 5 ?

3HaAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KonuyecTBo 4acoB
HaumeHoBaHMe pa3/iejioB U TEM DyiekTpoHHbIE (U POBLIE)
Ne ni/m KonTpoabhsbie IIpakTnyeckue
MPOrpaMMbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
1 AHanuTtHyeckasi TeoMeTpHs 15 1
) IToBTOpEHwUe, 0606merie u 15 1
CHCTeMaTH3alusl 3HaHUH
O0BEM MHOTOTpaHHHUKA 17 1
Tena BpateHus 24 1
5 [Tnomaau NOBEPXHOCTH U 00BEMBI 9 1
KPYTJIBIX Tel
6 JBxenus 5 1
7 [ToBTOpEHwMeE, o6o61ueH1/1e u 17 )
cucreMaruisanuda 3HaHuHu
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IIOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
KosanvecTBo yacos DJIeKTPOHHBIE
Ne Hara nuppoBbIe
Tema ypoka KonTpoabhsbie IIpakTyeckue
n/n Bcero HM3y4eHHA oOpa3oBaTrejibHbIE
padoThI padoThI
pecypcsl
1 OcCHOBHBIE MPaBHIIa U300pAKEHNS HA PUCYHKE TTIOCKOCTH, 1
MapauIeIbHBIX MPSAMBIX (OTPE3KORB), CEPEAMHBI OTPE3Ka 03.09.2024
[MonsiTus crepeoMeTpuu: ToUKa, NpsiMast, TNIOCKOCTb,
5 npoctpaHcTBO. OCHOBHBIE NPaBUIIa H300paXKEHUST Ha 1
PHUCYHKE IJIOCKOCTH, MapajuieNbHBIX MPSIMBIX (OTPE3KOB), 03.09.2024
CEepeMHBI OTpEe3Ka
3 [ToHsTHS: IepeceKaroIrecs II0CKOCTH, TIePEeCeKarOIHecs 1
npsiMast ¥ INIOCKOCTB; MOIYIPOCTPAHCTBO 05.09.2024
4 [ToHsTHS: IEepeceKaroIrecs MII0CKOCTH, TIePEeCeKArOIHecs 1
MpsiMasi ¥ TJIOCKOCTh; HOJIYIIPOCTPAHCTBO 10.09.2024
MHororpaHHUKH, U300paKEHUE MTPOCTEHIINX
5 1
MIPOCTPAHCTBEHHBIX (PUTYDP, HECYLIECTBYIOIINX OOBEKTOB 10.09.2024
MHororpaHHUKH, U300paKEHUE MTPOCTEHIIINX
6 1
MIPOCTPAHCTBEHHBIX (PUTYP, HECYLIECTBYIOIINX OOBEKTOB 12.09.2024
7 AKCHOMBI CTEpEOMETPHUH U TIEPBEIE CIEICTBUS U3 HUX 1
PeOMETP P 17.09.2024
8 AKCHOMBI CTEpEOMETPHUH U TIEPBEIE CIEICTBUS U3 HUX 1
peoMetp P 17.09.2024
AKCHOMBI CTEPEOMETPHUH U TIEPBbIE CICACTBUS U3 HHX.
9 CriocoOBI 3a1aHuS TMIPSIMBIX U IDIOCKOCTEH B MIPOCTPAHCTBE. 1 19.09.2024
OGo3HaYeHNs IPSAMBIX U IDIOCKOCTEH R
N3obpakeHne ceueHuii TMPaMu/ibl, Ky0a U MPU3MBIL,
10 KOTOpEIE TIPOXOAAT Yepe3 ux pédpa. M3o0pakeHne 1
nepeceveHus MOMYy4eHHBIX IUI0CKOoCcTel. PackpainBanue 24.09.2024
MIOCTPOCHHBIX CEYEHUH pa3HBIMHU LBETAMHU
N3obpakeHne ceueHN MUpaMuabl, KyOa U IPU3MBI,
11 . 1
KOTOpEIE IPOXOAAT Yepe3 ux pédpa. M3o0pakeHne 24.09.2024




NEePeCCUCHUS MOTYICHHBIX IUIOCKOCTEH. PaCKpaIHI/IBaHI/IC
MOCTPOCHHBIX CCUCHMI Pa3HbIMH IIBETAMU

12

N300pakeHre ceUeH i TMPaMU/Ibl, Ky0a U MPU3MBI,
KOTOpBIC MTPOXOAAT Uepe3 ux pédpa. M3o0pakeHue
nepeceveHus MONTy4eHHBIX TOCKOCTel. PackpamuBanue
MMOCTPOEHHBIX CEUEHHUH PAa3HBIMH [BETAMH

26.09.2024

13

N300pakeHre ceUeH i TMPaMuU/Ibl, Ky0a U MPU3MBI,
KOTOpBIC TPOXOAAT uepe3 ux pédpa. Mzo0pakeHue
nepeceveHus MONTy4eHHBIX TOCKOCTeH. PackpainBanue
MOCTPOEHHBIX CEYEHUH PAa3HBIMH [[BETAMH

01.10.2024

14

Merto ciesoB st MOCTPOCHUS CeUSHUIH

01.10.2024

15

Merton cnefoB uis mocTpoeHus ceueHunit. CBoiicTBa
nepeceyeHnit MPSAMBIX U INIOCKOCTEN

03.10.2024

16

Merton cneaoB uis mocTpoeHus cedeHunit. CBoiicTBa
nepeceyeHnit MPSAMBIX U INIOCKOCTEN

08.10.2024

17

[NocTpoeHue ceveHuii B mupamuie, Kyoe 1o TpémM Toukam
Ha pE€Opax. Co3aHue BEIHOCHBIX YepTenel U 3aIich
I1aroB MOCTPOEHUS

08.10.2024

18

[ocTpoeHue ceuenuii B nupamue, Kyoe rmo TpéM Toukam
Ha p€Opax. Co3jaHue BEIHOCHBIX YePTeNel U 3aIich
II1aroB MOCTPOEHUS

10.10.2024

19

[TocTpoenue ceuennii B mupamuie, Kyoe rmo TpéM TouKaM
Ha pE€Opax. Co3jaHue BEIHOCHBIX YePTeNel U 3aIich
I1aroB TTOCTPOEHUS

15.10.2024

20

[octpoenne ceueHnii B mupamMuie, Kyoe mo TpéM Toukam
Ha pé0pax. Co3aHNe BEIHOCHBIX YepTEXKel U 3aIHCh
I1aroB TTOCTPOEHUS

15.10.2024

21

IToBTOpeHue mnanumerpuu: Teopema o
MIPOMTOPIMOHANBHBIX OTpe3kax. [logobue TpeyronsHUKOB

17.10.2024

22

IToBTOpenue mnanumerpuu: Teopema Menenas. PacueTsl B
CEUCHUSIX Ha BBIHOCHBIX UepTexax. Vicropus pa3BuTHs
TUTAHIMETPHX ¥ CTEPEOMETPHH

22.10.2024




23

Konrponbnas pabora "Axcrnomsl crepeomerpun. CedeHus'

22.10.2024

24

Bzanmnoe PACIIOIOKCHHUEC MPAMBIX B ITPOCTPAHCTBE.
CerHII/IBaIOHH/IeCH psAMBIC. HpI/I3HaKI/I CKpCLIMBAIOIUXCA
IpAMBIX. HapannenLHHe MPAMBIC B IIPOCTPAHCTBE

24.10.2024

25

Teopema o CylecTBOBaHUH U €AMHCTBEHHOCTH MPSIMON
napajulebHONW JaHHON NpsAMOM, MPOXOASIIEH Yepe3 TOUKy
MIPOCTPaHCTBA U HE JIeXalled Ha TaHHOH mpsiMoit. Jlemma o
TiepecevyeHH TapauleNIbHBIX PSIMBIX ITIOCKOCTBIO

29.10.2024

26

[MapamnensHOCTD Tpex NpsIMBIX. Teopema o TpEx
napasuieNibHbIX PSIMBIX. TeopemMa 0 CKpeIuBarOIIIXCsI
MIPSAMBIX

29.10.2024

27

[TapamnensHoe mpoexkTupoBaHue. OCHOBHBIE CBOMCTBA
NapauIeNbHOr0 MPOEKTUpoBaHusl. 1300parkeHne pa3sHbIx
¢duryp B napajuienbHON MPOEKIUH

31.10.2024

28

IentpanpHast MPOEKIHs. YTOI C COHAIIPAaBICHHBIMU
CTOPOHAMHU. YTOJI MEXy PSIMBIMU

12.11.2024

29

3agaun Ha JOKa3aTeNbCTBO U UCCIIEOBAHNE, CBA3aHHBIE C
pacnonoXeHueM IPsIMBIX B IIPOCTPAHCTBE

12.11.2024

30

ITonsiTHst: MapauIENbHOCTh NPSAMOM U INIOCKOCTH B
npoctpaHcTse. [Ipu3Hak napaiienbHOCTU NPSIMON U
1ockocTH. CBOMCTBA MapajuIebHOCTH MPSIMOH U
IUIOCKOCTH

14.11.2024

31

I'eomerpuueckre 3a1a4n Ha BBIYUCICHUE U
JIOKa3aTeNbCTBO, CBI3aHHBIE C MAPAJIIETBHOCTHIO IPSIMBIX
U IUIOCKOCTEN B IPOCTPAHCTBE

19.11.2024

32

[ocTpoenune cedeHns, MPOXOIAMIETO YePe3 JAHHYIO
NPSMYIO Ha YEPTEXKE U NAPAIIIEIBHOTO IPYroi NpsiIMOH.
Pacuér oTHOIMIEHNIT

19.11.2024

33

[NapannenpHast NPOEKLHSL, TPUMEHEHHE JUTS TIOCTPOCHUS
cedeHn KybOa u mapamtenenunena. CBoicTBa
napajuieNienumea ¥ NpU3MEbI

21.11.2024

34

[TapannensHblie mnockocty. Ilpru3Haku napamienbHOCTH
JIBYX TIOCKOCTEH

26.11.2024




TeopeMa O MapajuICJIbHOCTU U €AUHCTBEHHOCTHU

35 IJIOCKOCTH, TPOXO, el uepe3 TOUKy, HE
POXOIAMEE: HEp % ) 26.11.2024
TIPUHAJISKAIYIO JaHHOH TNIOCKOCTH U CJIEICTBUS U3 Heé
CBolicTBa apayuIeNbHBIX MJIOCKOCTEH: 0 MapasieIbHOCTH
36 MPSAMBIX MEPECCUCHHS TIPH TIEPECeUCHUH B
P P PH Tiepecese v 28.11.2024
napauieNibHbIX TIOCKOCTEH TpeThei
CBoiicTBa apayuIeNbHBIX TIOCKOCTEH: 00 0Tpe3kax
37 napasuieNbHBIX PSIMBIX, 3aKITFOYEHHBIX MEXKITY
napajuiebHBIMU MIOCKOCTSAMU; O TMIEPECEUESHUH MPSIMOM € 03.12.2024
JIBYMsI TIAPAJICIbHBIMHU TIOCKOCTSIMU
38 [oBTopenue: Teopema Iudaropa Ha mnockocTH
P P tarop 03.12.2024
IloBTOpEHME: TPUTOHOMETPUSI IPSIMOYTOJIBHOIO
39
TpeyroJbHUKa 05.12.2024
40 CoiicTBa Ky0a U MPSIMOYTOJIBHOTO TMapajuielienuesa
yoa HIpAMOYT P A 10.12.2024
Brruncnenue 1mH OTpE3KOB B KyOe M IPSIMOYTOJIEHOM
41
napaJiesenunene 10.12.2024
42 [IepneHauKynsipHOCTb NPAMON U IUIOCKOCTH. [Ipu3Hak
MePHEeHANKYISIPHOCTH TPSIMOM U IJIOCKOCTH 12.12.2024
43 [IepneHaukynsipHOCTb NPAMON U IUIOCKOCTH. [Ipu3Hak
MEPHEeHANKYISIPHOCTH TPSIMOM U IIOCKOCTH 17.12.2024
Teopema 0 CyLIECTBOBAaHUU U €JUHCTBEHHOCTH MPSIMOH,
44 MIPOXOAAIIEeH Yepe3 TOUKy NPOCTpaHCTBa U
poxoM pes TOTKY IPOCTp 17.12.2024
NEPIEeHIUKYIAPHON K INIOCKOCTH
45 [InockocTH ¥ EpNEHAUKYISIPHBIE UM NIPSIMBIE B
MHOTOTPaHHHUKAX 19.12.2024
[InockocTH ¥ EpHEHUKYISIPHBIE UM NIPSIMBIE B
46
MHOTOTPaHHHUKAX 24.12.2024
47 Ilepnennukynsp n HakinoHHas. [loctpoenue
MEPHEeHANKYIISIpa U3 TOYKH Ha MPIMYIO 24.12.2024
48 Ilepnennukynsp u HakinoHHas. [loctpoenue
MEPHEeHANKYIISIpa U3 TOYKH Ha MPIMYIO 26.12.2024




49

Teopema o TpEx meprieHANKYIsApax (IpsMast U oOpaTHAs)

09.01.2025
50 Teopema o Tp€x neprieHAUKYIsIpax (IpsiMast ¥ oOpaTHast) 14.01.2025
1
5 YTOoN MeXIy CKPEIIHBAIOIIMMUCS MPIMBIMH 14.01.2025
[Nouck meprneHAnKYIIPHBIX TMPSIMBIX € TOMOIIBIO
52 .
MEePIEHIUKYJISPHBIX TIOCKOCTEH 16.01.2025
53 OpTOroHanbHOE MPOEKTUPOBAHUE 21.01.2025
54 [MocTpoeHue ceuenuii kyda, NpU3MBbI, MPABUIILHOM
MUPaMUJIBI C TOMOIIbIO OPTOTOHANBHOM MPOEKIMH 21.01.2025
55 [TocTpoenue ceueHnii Kyoa, IPU3MBbIL, PABHILHON
MUPaAMUJIBI C TOMOIIbIO OPTOTOHAIBHOM MPOESKIMH 23.01.2025
CuMMeTpust B IPOCTPAHCTBE OTHOCHUTENBHO MITOCKOCTH.
56 .
[TnockocTH cCUMMETpHIA B MHOTOTPAHHUKAX 28.01.2025
IIpu3Hak nepneHIMKyISpHOCTH MIPSIMON U IUNIOCKOCTH KaK
57
CIIEJICTBHE CUMMETPUH 28.01.2025
58 IIpaBunbHbIE MHOrOrpaHHUKU. Pacuér paccrosiHuil oT
TOYKU JI0 TUIOCKOCTH 30.01.2025
59 [IpaBunbHbIE MHOrOrpaHHUKH. Pacuér paccrosHuil ot
TOYKU JI0 TUIOCKOCTH 04.02.2025
Cnoco0bl OMmyCTUTh NEePIEHANKYIAPEL: CHMMETPHS, CABUT
60 N .
TOYKH I10 TIAPAJUIETBHOM MPSIMOH 04.02.2025
61 CaBur mo HemapaJuIeTbHOW IPAMON, U3MEHEHUE
paccrosHHI 06.02.2025
62 KonrponbHas pabora "B3zaumHoe pacronoskeHne IpsIMbIX
1 TJIOCKOCTEH B MPOCTpaHCTBe" 11.02.2025
[ToBTOpEeHUe: yroa Mexay NPSIMBIMH Ha TIOCKOCTH,
63
TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYTONBHHKE, TeopeMa 11.02.2025
KOCHHYCOB
[oBTOpEeHUE: Yroa MeXIy CKPEIIMBAIOIIMMUCS IPIMBIMH B
64
MPOCTPAHCTBE 13.02.2025




FeOMe’[pnquKI/Ie MCTObI BBIYUCIICHUA YIJIa MCKAY

65 MPSIMBIMU B MHOTOTPaHHUKAX 18.02.2025
JIByrpanssbIii yroa. CBOWCTBO TMHEHHBIX YITIOB
66
JBYIPaHHOT'O yria 18.02.2025
67 [lepnenaukynsapHslie miockocTd. CBONCTBA B3aMMHO
MEePIEeHIUKYIISPHBIX TIOCKOCTEH 20.02.2025
[Tpu3Hak neprneHAnKYISAPHOCTH IUIOCKOCTEH; TeopeMa o
68 TIPSIMOH MepecedeHust IBYX EIJ'IOCKOCTGI/I 25 022025
MePIEeHANKYIISPHBIX TPEThEH IIOCKOCTH
69 [IpsMoyronbHbIi Mapanenenunes; Kyo; u3MepeHusl,
CBOMCTBA MPSAMOYTOJIHHOI0 Mapaliesienumeia 25.02.2025
70 Teopema o AuaroHasy MPSIMOYroJIBHOIO MapajuieNenuesa
U CIIEACTBHE U3 HEE 27.02.2025
7 CrepeomeTrpuuecKue U MPUKIaJIHbIC 331241, CBSI3aHHBIE CO
B3aMMHBIM PACHONIOKEHUEM MIPSIMBIX U IIIOCKOCTH 04.03.2025
79 IToBTOpeHue: ckpeluBaloIecs psMble, apaieIbHbIe
IUIOCKOCTH B CTaH/IaPTHBIX MHOTOIPaHHUKAX 04.03.2025
[Tapa napamienbHbIX INIOCKOCTEN HA CKPELIMBAOLINXCS
73 NPSAMBIX, PACCTOSHIE MEXIY CKPEIMBAIOIIIMUCS 06.03.2025
NPSAMBIMHU B IPOCTBIX CUTYALHAX
74 PaCCTOf[HI/Ie OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHE OT
MIPSIMOH IO THIOCKOCTH 11.03.2025
75 Borunicnienue paccTossHUN MEXAY CKPELUBAIOILIUMUCS
MIPSIMBIMU € TIOMOIIBIO MIEPIIEHANKYIISIPHO# TIOCKOCTH 11.03.2025
TpEXrpaHHbIil yroJ, HEpaBEHCTBA ISl TPEXTPAHHBIX YIJIOB.
76 Tef)peMa IMudaropa, TeopeMbl KOCHHYCOB ¥ CHHYCOB IS 13.03.2025
TPEXTPaHHOTO yTiia
77 OneMeHTHI cheprIecKOil TeOMEeTPUH: Te0Ae3UYeCKUe
JIUHUH Ha 3eMJIe 18.03.2025
" "
78 KontponrHaas padora "YTIIeI 1 pacCTOSHUSL 18.03.2025
79 CucremaTtu3anyst 3HaHUH "MHOTOIpaHHUK B €r0
SJIEMEHTHI" 20.03.2025




80

IMupamuna. Bunel nupamun. IlpaBunsnas nupamuga

01.04.2025

81 [Ipusma. Ilpsamas u HaknoHHAsA npu3Msbl. [IpaBunbHas

npusma 01.04.2025
82 [psmoii mapasienenuresn, TpsMOYTOJIbHBINA

napaiesenumnes, Kyo 03.04.2025

B .T 5
83 BITYKJIbIe MHOTOIpaHHUKH. TeopeMa Diinepa 08.04.2025
84 Brimykisie MHOororpanHuku. Teopema Diinepa.

[IpaBunbpHBIE U MOTYNIPaBUIIbHBIE MHOTOTPAHHUKI 08.04.2025
85 KonTposbHas padora "MHOrorpaHHUKA 10.04.2025
86 [ToHsTHE BEKTOpa HA MNIOCKOCTH U B IIPOCTPAHCTBE 15.04.2025
87 CyMMa BEKTOpOB 15.04.2025
88 Pa3HoCTh BEKTOPOB 17.04.2025
89 [paBuio napauienenunena 99 04.2025
90 YMHOKEHHE BEKTOpa Ha YHCIIO 99 04.2025
91 PaznoxxeHue BekTopa 1o 0a3ucy TpéX BEKTOPOB, HE

JIEKAIUX B OJHOM IJIOCKOCTU 24.04.2025
92 CkasipHOe TIPOU3BE/ICHNE 99.04.2025
93 Beruncienue yriia Mex 1y BEKTOPaMHU B MPOCTPAHCTBE 99.04.2025
94 [pocreiimme 3a1a4n ¢ BEKTOpaMH 06.05.2025
95 [pocreiimme 3a1a4n ¢ BEKTOpaMH 06.05.2025
96 IIpocreiimue 3aga4u ¢ BEKTOPaMH




08.05.2025
97 [Ipocretiimue 3ama4n ¢ BEKTOPaMHU 1 13.05.2025
98 O000111eHNEe U CUCTEMATH3ALUS 3HAHUA 1 13.05.2025
99 O000111eHNEe U CUCTEMATH3ALUS 3HAHUA 1 15.05.2025
100 Hrorosas KOHTpoNbHas paboTa 1 20.05.2025
101 HroroBas KOHTpoNbHas paboTa 1 20.05.2025
102 OGOo6LIEHNE U CHCTEMATU3AIMS SHAHMI 1 22.05.2025

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102




11 KJIACC

KonuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka KonTpoJabhsbie IIpakTyeckue
n/n Bcero HM3y4eHHA oOpa3oBaTtejibHbIE
padoThI padoThI
pecypchbl
IToBTOopenue Temsl "KoopauHaTsl BEKTOpa Ha TNIOCKOCTU U
1 1
B IpocTpaHcTBe" 03.09.2024
2 [ToTOpenue Tems! "CkanspHoe NPOU3BEIEHHE BEKTOPOB" 1
05.09.2024
3 IToBTOpenue Tems! "Beruucienue yria Mexay BEKTOpaMHU B 1
nmpocTpaHcTee" 05.09.2024
4 IToBTOpeHMEe TeMbI Y paBHEHHE NPSMOH, IPOXOAALICH 1
yepes JBe TOUKH" 10.09.2024
5 YpaBHEHHE I0CKOCTH, HOpMaJlb, ypaBHEHHE IJIOCKOCTH B 1
oTpe3Kax 12.09.2024
6 YpaBHEHHE IIIOCKOCTH, HOpMallb, ypaBHEHHE IJIOCKOCTH B 1
oTpe3Kax 12.09.2024
7 B 1
€KTOPHOE IIPOU3BEICHHUE 17.09.2024
8 JIuHeliHbIC HEpaBEHCTBA, JIMHEHHOE MPOrpaMMHUPOBAHHUE 1 19.09.2024
9 JIvHeliHbIC HEpPaBEHCTBA, JIMHEHHOE MPOrpaMMHUPOBAHUE 1 19.09.2024
AHanUTHYECKHE METOABI pacdyéTa yrila MeXIy NPsIMbBIMU B
10 1
MHOTOTPaHHHUKAX 24.09.2024
AHanUTHYECKHE METOABI pacuyéTa yriia Mexmy
11 1
IUIOCKOCTSIMH B MHOTOIPDAHHHKAX 26.09.2024
12 @dopmyra pacCTOSHHSA OT TOYKH 10 TNIOCKOCTH B 1
KOOpIMHATAX 26.09.2024
13 Haxoxnenne pacCTOsSHHA OT TOYKH JI0 TNIOCKOCTH B Ky0Oe 1 01.10.2024
14 Haxoxnenne pacCTOSHHA OT TOYKH JI0 TUIOCKOCTH B 1




MIPAaBWIBHON NUpaMHuze

03.10.2024

15 Konrponbnas padora "Ananutnueckas reomeTpus”
P P P 03.10.2024
16 Ceuennss MHOIOIPaHHUKOB: CTaHIAPTHLIE MHOTOIPAHHUKH
P Aiap P 08.10.2024
17 CeueHUs MHOTOTPAaHHHKOB: METO]I CIIEJIOB
P L CIIEA 10.10.2024
18 CeueHunsi MHOTOIPaHHUKOB: CTAHIAPTHBIE TUIOCKOCTH,
nepeceyeHus NPsSMbIX U IJIOCKOCTEH 10.10.2024
19 [MapanenbHele MPSIMbIE U NIOCKOCTH: MapauieibHbIE
ceueHus 15.10.2024
20 ITapasuienbHble OPSIMBIE U IUIOCKOCTH: PACYET OTHOLLIEHUI
p p p 17.10.2024
HapaHHCHBHLIC HpﬂMbIe U IIJIOCKOCTH: yl"J'IBI Me)KI[y
21
CKPEIIMBAIOIUMUCS TPSIMBIMU 17.10.2024
[NepnenauKyasipHbIE MIPSIMBIC U TUNIOCKOCTH: CTaHIaPTHBIE
22 Mapel NEPHEHIUKYIIPHBIX IUNIOCKOCTEN U MPSMBIX,
P! HEPHEHIHKYIAP P 22.10.2024
CUMMETPHH MHOIOTPaHHUKOB
93 [NepnenauKyasIpHBIE IPSIMBIC U TUNIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYJIsIpax 24.10.2024
24 [NepnenauKynsipHbIE MIPSIMBbIE U TUNIOCKOCTH: BEIYUCIICHHS
JUITUH B MHOT'OTPaHHHKAX 24.10.2024
[oBTOpeHue: MIoNIaI1 MHOTOYTOJIBHUKOB, (DOPMYITBI JUIst
25 N
IwIoIaael, CoOOOpaXKeHUsl MO00Us 29.10.2024
[ToBTOpeHue: oA MHOTOYTOJIbHUKOB, ()OPMYITBI JUIs
26 .
IUIOMIae!, COOOpaXKEHUsI 0100 31.10.2024
[ToBTOpeHUe: MIoNIaI1 MHOTOYTOJIbHUKOB, ()OPMYITBI JUIs
27 N
IIOMIael, COOOPaKEHUsI 000U 31.10.2024
IInomaau ceueHnii MHOrOrpaHHUKOB: TUIOMIAIN
28 MMOBEPXHOCTEMN, pa3pe3aHus Ha 4acTH, COOOpaKeHHs
P pasp P 12.11.2024
noxoous
29 IInomaau ceueHnii MHOrOrpaHHUKOB: TUIOMIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha YaCTh, COOOpaKEHHs 14.11.2024




oL 00us

Konrponbnas pabora "IloBTOpeHne: MHOTOrpaHHHKH,

30 CEUEHHUSI MHOTOTPaHHUKOB" 14.11.2024
31 O0BéM Tema. OO0BeM MPSIMOYTOJIEHOTO MapasuIeIeTHITeaa 19.11.2024

3amaun 00 ynBoeHHH Ky0a, 0 KBajpaType Kyda; o
32

TPUCEKINH yTJia 21.11.2024
33 CrepeoMeTprUECKHe 3aa4t, CBSI3aHHbIE C 00BEMOM

MIPSIMOYT OJIBHOTO MapajuleNenunesa 21.11.2024
34 [puknaaHble 3a1a4M, CBI3aHHbIE C BEIYMCIEHHEM 00bEMA

MIPSIMOYT OJIBHOTO MapasuleNenunesa 26.11.2024
35 OO0OBEM TIPSAMOI PU3MBI 28.11.2024
36 CrepeoMeTpuuecKre 3a/1aui, CBSI3aHHbBIE C BHIYUCIECHHUEM

00BbEMOB MPSIMOI MPU3MBI 28.11.2024
37 [puknaaueie 3a1a4n, CBI3aHHBIE C 00BEMOM MPSIMON

MIPU3MBI 03.12.2024
38 Berunciene 00bEMOB TeI ¢ IOMOLIBIO ONPEAEIEHHOrO

uHrerpaia. O0bEM HaKJIOHHOM MPU3MBI 05.12.2024
39 Brruncrnenne 005EMOB Tell C ITOMOIIBIO OIPEAETEHHOTO

uHTerpaia. O0bEM MHUpaMUIIbI 05.12.2024

dopmyna 06bEMa nupamuibl. OTHOLIEHHE 00BEMOB
40

MTUpaMH/] ¢ OOLIUM YTIIOM 10.12.2024

dopmyna 06bEMa nupamuiel. OTHOLIEHHE 00HEMOB
41

MTUpaMHKJ] C OOIIUM YTIIOM 12.12.2024
42 CrepeomeTpuyecKre 3a7a4n, CBI3aHHbIe ¢ 00bEMaMK

HAKJIOHHOM MTPU3MBI 12.12.2024
43 CrepeomeTpuyecKre 3aa4yu, CBI3aHHbIe ¢ 00bEMaMK

MTUpaMHU/IBI 17.12.2024
m [puxnagaeie 3amaun o Teme "OOBEMBI Ten", CBsI3aHHEIE C

00bEMOM HAKJIIOHHOH MPU3MBI 19.12.2024
45 [puxnagaeie 3amaun o Teme "OOBEMBI Ten", CBsI3aHHEIE C

00BEMOM TTUPAMUIBI 19.12.2024




HpI/IMeHeHI/Ie 00BEéMOB. Brruncienue PacCTOsAHUA 010

46 IIIOCKOCTH 24.12.2024
47 Konrponbnas pabora "O0bEM MHOrOrpaHHuKa" 26.12.2024
48 Hpmm{z[pnqecxaf{ TIOBEPXHOCTH, 00pa3yromnye

HWIMHIPUYECKON TOBEPXHOCTH 26.12.2024
49 Humunnp. [psamoit kpyrooit nunuuap. [lnomans

TIOBEPXHOCTH LMIMHpa 09.01.2025
50 KoHunueckast moBEpXHOCTh, 00pa3yolne KOHHYECKOH

noBepxHocTH. Konyc 09.01.2025
51 CeueHnre KOHYca IUNIOCKOCTBIO, MApaJlIeIbHOMN IIOCKOCTH

OCHOBaHUS 14.01.2025
59 VYceuHnblii konyc. M300paxkeHne KOHYCOB M YCEUEHHBIX

KOHYCOB 16.01.2025
53 [Toniaaps 6OKOBO MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH

KOHyca 16.01.2025
54 [Tnomans 6OKOBOI MOBEPXHOCTH U ITOJIHOM MOBEPXHOCTH

KOHYca 21.01.2025
55 CrepeoMeTpHyecKUe 3a1a41 Ha JOKAa3aTENbCTBO U

BBIYHMCIICHHE, TIOCTPOCHUEM CEUCHHH IIMIMHAPA, KOHYyCca 23.01.2025
56 CrepeoMeTpHUecKUe 3a1a41 Ha JOKAa3aTENbCTBO U

BBIYHUCIICHHE, TIOCTPOCHUEM CEUCHHH IIMIMHAPA, KOHYyCca 23.01.2025
57 [IpuxnagHblie 3a1a4u, CBSI3aHHBIE C LIHHAPOM 98.01.2025
58 [NpuknanHele 3ana4n, CBA3aHHbIE C HIUHIPOM 30.01.2025
>9 Coepa 1 wap 30.01.2025
50 [Nepeceuenue chepsl 1 mapa ¢ miockocTblo. Kacanue mapa

u chepsbl WIOCKOCThI0. Bu 1 n3obpakenue mapa 04.02.2025
61 [Nepeceuyenue chepsl 1 mapa ¢ miockocTblo. Kacanue mapa

u chepsbl WIOCKOCThIO. By 1 n3obpakenue mapa 06.02.2025
62 YpasHenue chepsl. [Inomans cheps! u e€ gacrent




06.02.2025

63

Cummerpust chepsl U mapa

11.02.2025
CrepeoMeTpryeCcKre 3aa4y Ha J0Ka3aTeIbCTBO U
64 BBIUMCJICHUE, CBSI3aHHBIE CO c(hepoil U Imapom,
co cep P 13.02.2025
MOCTPOEHHUEM HMX CEUCHHUH MIOCKOCTHIO
CrepeoMeTprUECKHe 3a7a4y Ha J0Ka3aTeIbCTBO U
65 BBIYUCIICHHE, CBSA3aHHBIE CO CEPOH U MIapoM,
co cep P 13.02.2025
MOCTPOEHHUEM MX CEUCHUH MIOCKOCTHIO
66 ITpuknaaHbie 3a0a49, CBA3aHHBIE CO c(hepPOi U IIapOM
priiak A Pep P 18.02.2025
HOBTOpeHI/ICZ Opr)KHOCTB Ha IIJIOCKOCTH, BBIYHCJICHHUS B
67
OKPY)KHOCTH, CTaHJIapTHbIE TIOIO0H S 20.02.2025
68 Pa3nuuHble KOMOMHALIMY TEJ BPALLEHUSI 1 MHOTOIPAaHHUKOB
a patt P 20.02.2025
69 3amauu 110 TeMe "Tena ¥ HOBEpXHOCTH BpallcHHs"
. P patt 25.02.2025
70 3amaun o Teme "Tena 1 MOBEPXHOCTH BpalieHus"
s P part 27.02.2025
71 KonrponsHas pabora "Tena 1 HOBEpXHOCTH BpaleHus"
P P P patt 27.02.2025
72 O6BéM nunuHapa. Teopema 00 00bEME MPAMOro LUIUHIPA
HHiApa. 1eop P HRap 04.03.2025
73 Brruncrnenne 005EMOB Tell C ITOMOIIBIO OIPEAETEHHOTO
unterpana. O0bEM KoHyCca 06.03.2025
74 IInomaan OOKOBOIA U ITOIHOM TOBEPXHOCTH KOHYCA
HHa P 4 06.03.2025
CrepeomeTpuuecKre 3aa4uu, CBI3aHHbIC C BEIYMCICHHEM
75 .
00BEMOB HIMIINH/IPA, KOHYCA 11.03.2025
76 [puxnagaeie 3amaun o Teme "OOBEMBI U IDIOMAIH
MOBEpXHOCTEH Ten" 13.03.2025
77 O06BéM mapa 1 mapoBoro cexropa. Teopema 00 00BEMe
mrapa. [lnomans chepol. CTepeoMeTpruecKre 3a1a4u, 13.03.2025




CBsI3aHHBIE C BBIYUCIICHUEM 00HEMOB mapa, mapoBoro
CErMCHTAa U IApOBOI'0 CCKTOpa

[Mpuknangssie 3agaun o TeMe "OOBEMBI TeN", CBI3aHHBIE C

78 00bEMOM I1apa ¥ miomaabio chepbl. COOTHOIICHUS MEXKTY 18.03.2025
IUIOIIAISIMH TTOBEPXHOCTEH U 00bEMaMU MTOTOOHBIX TEI
[Tomo6HEIe Tena B mpocTpaHcTBe. M3MeHeHre 00béMa pu
79 mogooun. CTepeoMeTpUICCKHUE 3a]Ia4H, CBSI3aHHBIC C 20.03.2025
BBIUUCIICHHEM 00BEMOB TEJ U IUTOIIAJICH MOBEPXHOCTEH
80 KOHTpOJ'IBHaF'I' pabota "ILioImmaam moBepXHOCTU U 00BEMBI
KPYIJIBIX TEJ 20.03.2025
81 JBwwxkenust npoctpancTBa. Otodpaxenus. JBrmkeHns u
paBeHcTBO (uryp. OO1IMe CBOMCTBA IBIKEHUI 01.04.2025
Bupl ABMKEHUN: apaJlIeNIbHBIN MEpeHoC, [IeHTpalIbHAs
82 :{;rxs;pm, 3epKajbHasi CHMMETPHSI, IOBOPOT BOKPYT 03.04.2025
83 [IpeobpazoBanus noxodust. [Ipsimast u chepa Diinepa 03.04.2025
84 I'eomerpuueckue 331241 Ha IPUMEHEHHUE JIBUYKCHHS 08.04.2025
85 KonrponbHas pabora "BekTops! B ipocTpaHcTBe" 10.04.2025
86 Ob6o0maromee MOBTOPEHNE, CUCTEMATH3AIH 3HAHHMIHA:
"IMapamienbHOCTh NPSIMBIX U INIOCKOCTEH B TIPOCTPAHCTBE" 10.04.2025
Ob6o0maromee MOBTOPEHNE, CUCTEMATH3AIH 3HAHHIA:
87 "TleprieHANKYIAPHOCTD MPSIMBIX U IIOCKOCTEH B
Hpocpra ;‘CTBZ,, P P 15.04.2025
Ob6o0mIaromee MOBTOpEHNE, CUCTEMATH3AIH 3HAHMIA:
88 "B3auMHOe pacronoKeHue IpsiMbIX U IIOCKOCTEH B
HPOCTpaHCTI;e,, P 17.04.2025
89 Obo0maroree MOBTOpEHNE, CHCTEMATH3AIHS 3HAHIINA:
"VTIbI ¥ pacCTOSIHUS B MPOCTPaHCTBE" 17.04.2025
90 Obo0maroree MOBTOpEHNE, CHCTEMATH3AIH 3HAHIIA:
"BekTopsl B pocTpaHcTae” 22.04.2025




O06o0m1aroree MOBTOPEHUE, CHCTEMATH3AIHS 3HAHHIA:

o "BekTopsl B mpocTpaHcTBe" . 24.04.2025
92 O06o0m1aromee MOBTOPEHUE, CHCTEMATH3AIHS 3HAHHIA: 1

"MHororpaHHuku" 24.04.2025
93 O06o0m1aromee MOBTOPEHUE, CUCTEMATH3AITHS 3HAHHIA: 1

"ITnouaap MOBEPXHOCTH MHOTOTpaHHUKA" 29.04.2025
94 O06o0m1aroIee MOBTOPEHUE, CUCTEMATH3AIHS 3HAHUIA: 1

"ITioma s MOBEPXHOCTH MHOTOTPaHHUKA" 06.05.2025
95 O06o0m1aroIee MOBTOPEHUE, CUCTEMATH3AIHS 3HAHHIA: 1

"O0beM MHOTOrpaHHUKA" 08.05.2025
9 O06o0m1aroIee MOBTOPEHUE, CUCTEMATH3AIHS 3HAHHIA: 1

"O0beM MHOTOTrpaHHHUKA" 08.05.2025
97 O0o0011ar01IIee TOBTOPEHUE, CUCTEMATH3AIHS 3HAHHIA: 1

"Tena BpamieHus" 13.05.2025
98 O0o0011at01IIee TOBTOPEHUE, CUCTEMATH3AIHS 3HAHHIA: 1

"ITiomau NOBEpXHOCTH U 00BEMBI KPYTIIbIX Ten" 15.05.2025
99 O0obmaromee NOBTOpEHHE, CI/I(.:.TeMaTI/ISaLII/IH 3HAHUI: 1

"ITiomau NOBEpXHOCTH U 00BEMBI KPYTIIbIX Ten" 15.05.2025
100 UroroBasi koHTpONbHas paboTa 1 90.05.2025
101 Urorosasi koHTpONbHAs paboTa 1 99 05.2025
102 [oBToOpenue, 0000IIEHHE, CHCTEMATU3AIINS 3HAHUI 1 99 05.2025

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOJUYECKHUE MATEPUAJIBI IJI51 YUYUTEJIA

IMU®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bubnunoreka ITOK https:/lesson.edu.ru
bubnunorexa YUN.PY https://uchi.ru

SIKiace https://www.yaklass.ru



