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MHHOACHUTEJIBHASA 3AIIUCKA

I'eomerpus sBusercss ogHUM U3 0a30BBIX NPEIMETOB Ha YPOBHE CpPEIHEro O0OIIero
00pa3oBaHMsl, TaK KaK OOECIIEYMBAECT BO3MOXXHOCTb HM3y4YCHHS AWCIHUIUIMH €CTECTBEHHO-HAYYHOM
HAIpaBJIEHHOCTH U TPEIMETOB T'yMaHUTapHOro Iukia. [lOCKOJIBKY JIOrMYecKOe MBIILIEHUE,
dbopMupyeMoe IpH U3yuyeHUN 00yJaroIUMUCS MOHATHITHBIX OCHOB T€OMETPHH, MPU JT0KA3aTEIbCTBE
TEOPEM U TMOCTPOEHUU LIEMIOYKH JIOTMUECKUX YTBEPXKACHUM MpPU PEHICHUH T'€OMETPUYECKUX 3ajad,
YMEHHE BBIJIBUTaTh U OMPOBEPraTh FUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS MPU PEIICHUN 3a/1a4
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTU (U3NYECKUX 3a/1a4.

Llenp ocBoeHus: mporpammsl yueOHOro npeamera «l'eoMmerpus» Ha yriyOJI€HHOM YPOBHE —
pa3BUTHE WHAMBUAYAJIbHBIX CIOCOOHOCTEH OOydarolmuxcsi MpU U3YYEHUU TE€OMETpUH, Kak
cocraBisionleil mpenMerHo oOnactu «Marematuka W uH(pOpMaTuKa» uepe3 obecreueHue
BO3MOXXHOCTH TPUOOPETeHHsS U UCHOJIb30BaHUS Oosiee TIIyOOKUX TIE€OMETPUYECKUX 3HAHUU U
NecTBUM, crnenuUYHBIX TEeOMETPUU, M HEOOXOJUMBIX [UIsl YCHEIIHOro MNpodhecCHOHAIBbHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMH 3aladyaMi Kypca F€OMETPUM Ha YIIIyOJEHHOM YpPOBHE, PACIIUPSIOUIMMH U
YCUJIMBAIOIIKUMU Kypc 6a30BOr0 YpOBHS, SBISIOTCS:

paciiipeHe NpeaCTaBIeHUs O T€OMETPUU KaK YacTH MHUPOBOM KyJNbTYypbl U (OpMUpPOBaHUE
OCO3HAHUS B3aUMOCBS3H FT€OMETPHUH C OKPYKAIOIIMM MUPOM;

(¢bopMUpOBaHUE TMPEJICTaBICHUSI O MPOCTPAHCTBEHHBIX (UrypaXx KaKk O BaXKHEHIINX
MaTEeMaTHYECKUX MOJIEJNAX, MMO3BOJISIIOIIMX OINMUCHIBATh W M3ydaTh Pa3HbIE SIBICHUS OKPYXKAIOIIETO
MUpa, 3HaHHE NOHATUWHOTO ammapara 1o paszaeny «CtepeomMeTpus» y4eOHOTo Kypca TeOMeTpuu;

(dbopMUpOBaHHUE YMEHUS BJIa/I€Th OCHOBHBIMU MOHITUSIMH O MPOCTPAHCTBEHHBIX (QUTYpaxX U UX
OCHOBHBIMM CBOMCTBaMHM, 3HaHHE TeopeM, (GOpMyNl U YMEHHE HX NMPUMEHSATh, YMEHHS JOKa3bIBAThH
TEOpEMbI U HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI pELICHHUS 3a/1a4;

dbopMupoBaHME YMEHHMS paclio3HaBaTh Ha dYepTekaX, MOJEISIX U B peaJbHOM MHUpE
MHOTOTPaHHUKY U TeJia BPALIEHHsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJIEIH;

(bopMHpOBaHHE MOHUMAHUS BO3MOXXHOCTH aKCMOMATHYECKOTO MOCTPOCHUS MaTEeMaTHYECKUX
Teopuit, popMUPOBAHKE TTOHUMAHUS POJIM aKCHOMATUKHU IIPU MTPOBEJIEHUM PACCyKICHHI;

(dbopMUpOBaHNE YMEHUS BJIaJeTh METOJaMU JOKA3aTEeJNbCTB U aJITOPUTMOB PELICHUS, YMEHUS
UX TPUMEHSATh, MPOBOJUTH JOKa3aTeNIbHbIE PACCYXKIACHHUS B XOJAE PEIICHUS CTEPEOMETPUUYECKUX
3aJa4 ¥ 3a/1ay C MPAKTUYECKUM cojepxaHueM, (OpMUPOBAHUE MPEACTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNIbCTB IMPU OOOCHOBAHMM MATEMaTHYECKUX YTBEPKICHUH M pPOJIM aKCUOMATUKH B
MIPOBEJICHUH JIEAYKTUBHBIX PACCYXICHMUIA;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
oOyyaroluxcs, IO03HABaTEeJIbHON AaKTHUBHOCTH, MCCJIEI0BATEIbCKUX YMEHHM, KPUTHUYHOCTH
MBIIJICHHSI, UHTEpEca K U3YYEHUIO T€OMETPHUH;

dbopMupoBaHue (PYHKIMOHAJIBHON TPAaMOTHOCTH, PEJIEBAHTHON TE€OMETpUU:  YMEHHS
pacrno3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX
KU3HEHHBIX CUTYAlUSAX U MPU U3YUCHUU IPYTHX y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH 1
3aKOHOMEPHOCTEH, MOJIEIMPOBAHUS PEANbHBIX CUTYallui, UCCIEIOBAaHUS MOCTPOCHHBIX MOJENEH,
MHTEPIIPETALMU MTOJTYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKaTEIBHBIMH JIMHUSIMU ydeOHoTro Kypca «I'eomerpusi» B 10—11 kmaccax
apisaoTes: «[IpsiMble M TUIOCKOCTH B HPOCTpaHCTBe», «MHororpaHHuku», «Tena BpamieHus»,
«BekTopbl U KOOPAMHATHI B IPOCTPAHCTBEY, «JBH)KEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH TOHSITHIMUIY,
PEJIeBaHTHBIMY F€OMETPHUH HA YriyOnEHHOM ypoBHe 00yuyeHus B 10—11 kimaccax, OTHOCUTCS KO BCEM
COJIEp>KaTEeNIbHBIM JTUHUSAM yueOHOro Kypca, a GOpMUPOBAHUE JIOTHYECKUX YMEHUN pacipeesiercs
HE TOJBKO MO COAEpKATEeIbHBIM JIMHUSAM, HO U Mo roaaMm oOydenus. Conep:kaHue oOpa3zoBaHMUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbraTaM ocBoeHus DenepanbHON pabodeil mporpaMmel,
pacnpenenéHHbIM MO rojJaM OOYYeHHs, CTPYKTYpUPOBAHO TakuM oOpa3oM, uTOoObI KO BCEM
OCHOBHBIM, MPHUHIMIHAIBHBIM BOIpOcaM oOydarolyecsi OOpalaluch HEOJHOKPATHO. JITO
MO3BOJIIET OPraHU30BATh OBJIAJIEHUE TEOMETPUUYECKUMHU MOHITHSIMH U HaBBIKAMH IOCJIEOBATENHLHO
U TIOCTYyMAaTeJIbHO, C COOJNIIOJIEHUEM TMPUHIUIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIOYATh B
OOIIyI0 CHCTEMY T'€OMETPHUECKHX IMPEACTaBICHUI OOydalomuxcs, pacuiupss H yriayonss eé,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3U.



[lepexon K U3y4EHUIO TEOMETPHUHU Ha YTITYyOJIEHHOM YPOBHE ITO3BOJISIET:

co3marte ycnoBus s auddepeHnmany  0OydCHHs, ITOCTPOCHHS HWHIUBUIYATHHBIX
00pa3oBaTENBHBIX IPOTPAMM, 0OECIICUNTh YIITYOJEHHOE M3yYeHHE T€OMETPHH KaK COCTaBIISIONICH
yueOHoTo npenMeTa «MaremaTukay;

MOJTOTOBUTh OOYYAIOMMXCS K TPONOJDKCHHIO W3YUEHHUs] MAaTEeMAaTHKH C Y4ETOM BBIOOpA
Oynymeir mpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXIY OOMMM U TPOQECCHOHATBHBIM
o0Opa3zoBaHHEM.

Ha wusyuenue yueGHoOro mpenmera «l'eomeTpusi» Ha yriiyoaéHHoOM ypoBHe oTBomutcs 204
gaca: B 10 wmacce — 102 gaca (3 waca B Hememo), B 11 kmacce — 102 gaca (3 yaca B HEACIIO).



COJAEPKXAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MJI0OCKOCTH B MPOCTPAHCTBE

OcHoBHbIE MOHATHS cTepeoMeTpur. Touka, mpsmMas, MIOCKOCThb, MpocTpaHcTBO. [TonsTue 06
aKCHOMAaTUYECKOM MOCTPOECHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoe pacnonoxeHue MNpsSMBIX B MPOCTPAHCTBE: MEpeceKaroluecs, NapajulebHble U
CKpCHIMBAIOIIUCCA IIPSAMBIC. HpH3HaKI/I CKpCIIUBAOIHNUXCA TPAMBIX. HapaJ'IJ'ICJ'ILHOCTI) IpsAMBIX H
IUIOCKOCTEH B MPOCTpPAHCTBE: MapajuleibHbIE IpPSMbIE B IPOCTPAHCTBE, MAPAICIBHOCTh TPEX
MPSIMBIX, TApauIeIbHOCTh MPSAMOM U IiockocTH. IlapaniensHoe U LEHTpajdbHOE MPOEKTUPOBAHUE,
n3zobpaxenue puryp. OCHOBHbIE CBOMCTBA MapasuIeIbHOTO MpoeKTHupoBaHus. M3o00paxkenue puryp B
MapaJuIeIbHOM MPOEKIHUHU. YTIBI C COHAIpPaBICHHbIMM CTOPOHAMHM, YTOJ MEXKIy IpsSMBIMA B
npoctpaHcTBe. [lapammenbHOCTh MIIOCKOCTEN: MapajuieNbHbIE MIIOCKOCTH, CBOMCTBA MapajlieIbHBIX
wiockoctei. [Ipocreiiye npocTpaHCTBEHHbIE QUIYpbl HA MJIOCKOCTU: TETPadp, Mapajliesenumne],
MMOCTPOEHUE CEUCHHUI.

[lepneHUKyYIAPHOCTD MPSMOM M IUIOCKOCTH: NMEPHNEHAUKYISPHBIE MPSMBIE B IPOCTPAHCTBE,
MMPAMBIC MTAPaJIICJIbHBIC U MICPIICHAUKYIIAPHBIC K INIOCKOCTH, IIPU3HAK NECPICHANKYIIAPHOCTH HpﬂMOﬁ
Y TJIOCKOCTH, TEOPEMa O TPSIMOM MEPIICHAUKYIAPHOHN TIOCKOCTH. OPTOTOHAIBHOE TIPOSKTHPOBAHHUE.
HCpHGH)II/IKy.]'ISIp W HAKJIOHHBIC: PACCTOAHUC OT TOYKH OO0 IINIOCKOCTH, PACCTOSAHHEC OT prlMOﬁ a0
IUIOCKOCTH, TPOEKIUs (GUrypsl Ha IUIOCKOCTh. llepneHAuKyIspHOCTh IUIOCKOCTEH: NpU3HAK
NEePIEeHIUKYISIPHOCTH ABYX IUIOCKOCTE!. Teopema o TpéX nepneHauKyIspax.

VYriael B IPOCTPAHCTBE: YroJl MEXKIY MPSMOW U INIOCKOCTBIO, JBYTPaHHBIMA yTOJ, JIMHEHHBIN
Yrojl JBYIpaHHOTO yrjia. TpEéXrpaHHbli W MHOrOrpaHHbie yriabl. CBOWCTBAa IUIOCKHX VYIJIOB
MHOrorpaHHoro yria. CBOWHCTBa IJIOCKMX M JIBYI'PaHHBIX YIJIOB TPEXIPAaHHOrO yria. TeopeMsl
KOCHUHYCOB ¥ CUHYCOB JIJIsl TPEXTPAHHOT'O yIJIa.

MHoOrorpaHHuKH

Bunbl MHOTOrpaHHUKOB, pa3BépTka MHOrorpaHuuka. [Ipusma: nN-yronpHast npusma, npsMas u
HAKJIOHHAas MPU3MbI, OOKOBasi U IMOJIHAS MMOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsiMOyroibHbIN
napajuiesienuie] U ero cpoiictBa. Kparwaliime myT Ha NMOBEPXHOCTM MHOrorpaHHuka. Teopema
Oiinepa. [IpoctpanctBennas teopema Iludaropa. [lupamuga: N-yroiapHas nupamuzia, MpaBUiIbHas U
yceu€HHas nmupaMuibl. CBoiicTBa pEOep M OOKOBBIX IrpaHEl NMpaBUILHON mupamMunbl. [IpaBuiabHbIC
MHOTOTPaHHUKHU: TMpaBUjbHAs TMpU3Ma U TMpaBWIbHAs MUpaMHIa, MpaBUIbHAs TPEYrojbHas
nupaMuja U TpaBWIbHBIN TeTpadnp, kyO. IlperncraBieHue O mNpaBUIBHBIX MHOTIOIpaHHUKAaX:
OKTa3[Ip, JOJAEKadAP U UKOCASP.

Brruucnenue 31eMEHTOB MHOTOTPAaHHHUKOB: pEOpa, awaroHanu, yriabel. [lmomans OokoBOH
MMOBEPXHOCTH M TOJHON MOBEPXHOCTH MPSMOM MPHU3MBI, IJIOMIAs OCHOBAHUM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpAMON mnpusMbl. [lnomans OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH IMPaBUIBHOMN
MUPAMHU/JIBL, TEOPEMA O TUIOHIAIN YCeUEHHONW MUPAMU/IBL.

CumMmeTrpusi B MPOCTPAHCTBE. OJIEMEHThl CHMMETPUU MPABWIBHBIX MHOTOIPAaHHUKOB.
CumMerpusi B TMpPaBUIBHOM MHOTOTPAaHHHMKE: CHUMMETpHsI Napajulefienurnena, CHUMMETPHs
MIPABWJIbHBIX MTPU3M, CHMMETPHS MPaBUIbLHOM MUPAMHUIBI.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, /UIMHA HEHYJEBOTO BEKTOpPA, BEKTOPHI
KOJUIMHEapHbIe, COHANpPAaBIIEHHbIE U TPOTHUBOIOJOKHO HAmpaBiICHHbIE BEKTOPHl. PaBeHCTBO
BEKTOPOB. JleficTBUS ¢ BEKTOpaMHU: CJI0KEHHE U BRIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB,
YMHOKEHHUE BeKTOopa Ha yuciio. CBOMCTBa ciiokeHHus BeKTOpoB. CBONCTBAa YMHOKEHHS BEKTOpa Ha
yucno. [lonstue komruianapusie BekTopbl. [Ipu3Hak komriutanapHocTd TpEX BekTopoB. [IpaBmiio
napajuienenunena. TeopeMa O pasloKEHHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpsimoyronbHast cucreMa KoopAuHAT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBS3b MEXITY
KOOpJMHATAMHU BEKTOpa U KOOpAMHATAMHM TO4YEK. Yrol Mexay Bekropamu. CkaispHoe
MIPOU3BEIEHNE BEKTOPOB.

11 KJIACC

Tena Bpamenus



Ionsarus: ONUIMHAPHUYCCKAaA IOBCPXHOCTD, KOHUYCCKas IMOBCPXHOCTD, C(i)CpI’I'—IGCKaﬂ
MIOBEPXHOCTh, 0Opasyrolue noepxHocre. Tena BpalieHUs:: HWIMHIP, KOHYC, YCEUEHHBINH KOHYC,
cdepa, map. B3aumnoe pacmonokeHue chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHne Tes BpalleHus Ha IUIOCKOCTU. Pa3BéprTka mumuHapa u konyca. Cummerpust chepsl u
mapa.

O6béM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napajuienenunena u ciuencteus w3 He€. OO0BEM TpsSIMOM W HAKIOHHOW TPHU3MBI, IHWIMHAPA,
nupaMuIbl U KoHyca. O0bEM I1apa U apoBOro CErMEHTa.

KOM6I/IHaI_[I/II/I TCJI BpalllICHUA U MHOI'OT'PAaHHHUKOB. HpmMa, BIIMCaHHAas] B OUJIWHAP, OIMCAaHHAA
okoJio uninHapa. [lepeceuenue cdepsl 1 mapa ¢ mwiockocThio. Kacanue mapa u chepbl IIIOCKOCTbIO.
[ToHsiTHE MHOTOTpaHHMKA, OMHUCAHHOTO OKOJIO cdepbl, chephl, BIMCAHHON B MHOTOTPaHHHUK WU
TEJI0 BpallleHus.

[Inomans MOBEpPXHOCTH LMJIMHIApa, KOHYyca, miomanbs chepbl u e€ uacteil. [logobue B
npoctpancTBe. OTHOIIEHUE 00BEMOB, TIJIOMIAIEH TOBEPXHOCTEH MoAo0HBIX Guryp. [IpeodpazoBanue
nonodbus, romorerus. Pemenue 3agauy Ha IUIOCKOCTH C HUCHOJIb30BAaHUEM CTEPEOMETPUUYECKUX
METO/IOB.

[TocTpoeHue cedeHnii MHOTOTPAaHHUKOB U TEJI BPAIICHUS: CEYEHUS MIIMHpa (TTapayiieIbHO U
NEPIEHIUKYISIPHO OCH), CEUEHHs] KOHyca (MapajielibHble OCHOBAaHUIO U MPOXOJAIIME 4Yepes3
BEpIINHY), CEYCHHS IIapa, METOAbI TMOCTPOSHUS CEYCHUH: METOJN CJIEOB, METOJ BHYTPEHHETO
[IPOEKTHPOBAHMS, METO]I IEPEHOCA CEKYIIEH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omneparuu HaJl BEKTOpaMH. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CoiicTBa BEKTOpPHOrO YMHOXeHUs. [IpsamoyronbHas cHcTEMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunater Bektopa. Pasznokenune BekTopa mo 0Oasucy. KoopanHaTHO-BEKTOPHBINM METOJ NpH
pEILIeHNN T€OMETPUYECKUX 3a/1a4.

JABU:KeHHMs B MPOCTPAHCTBE

JBwxenus npoctpancTBa. Otobpakenus. [[BmwkeHus u paBeHCcTBO ¢uryp. OOmue cBOMCTBa
JNBW)KCHUW. Buabl JIBM)KEHWH: MapajulebHbIA TEPEHOC, LEHTpajdbHas CUMMETpUS, 3€pKaJibHas
CUMMETpHSI, MOBOPOT BOKpYr mpsimoit. IIpeobOpazoBanmst momoOus. [lpsmas u chepa Diinepa.



IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knanckoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh TPAXKIAHCKONH TO3UIMH OO0y4aromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCHICKOro o0I1ecTBa, MPeACTaBICHNE O MaTEMaTHYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUU, MPOIEAYyp TPa)JaHCKOro oOIiecTBa
(BBIOOpPHI, OMPOCHI U APYroe), yMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMU HHCTUTYTAMH B
COOTBETCTBHUH C UX PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(OPMUPOBAHHOCTh  POCCHMCKOW TPaXXTAHCKOW HWICHTHYHOCTH, YBAXKEHUA K
MPOLUIOMY M HACTOALIEMY POCCHMCKOM MaTeMaTUKH, IICHHOCTHOE OTHOIIEHUE K
JOCTHUKEHHUSIM POCCHMCKMX MAaTeMaTHKOB W POCCHUHCKONM MaTeMaTU4YeCKOW  IIKOJBI,
WCIOJIb30BaHUE ITHUX JOCTIKEHUHN B IPYTUX HAyKax, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHME [JYXOBHBIX LIEHHOCTEH pocCHUICKOro Hapoaa, c(hopMHUPOBAHHOCTb
HPABCTBEHHOTO CO3HAHMS, OJTHUYECKOTO TOBEJACHUS, CBS3aHHOIO C MPAKTUYECKUM
PUMEHEHHUEM JOCTHKEHUHM HAayKH U JIEeTebHOCThIO YYEHOTO, OCO3HAHUE JINYHOTO BKJIaJa B
MOCTPOCHHE YCTOWYMBOIO OYAYILEro;

4) 3cTeTHYECKOEe BOCTIUTAHME:

JCTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIOYas ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peIICHUH, pacCcyXICHHH, BOCIPUUMYHUBOCTh K
MaTEeMaTHYECKUM acCIleKTaM Pa3InYHBIX BUJOB UCKYCCTBA;

5) puznueckoe BociuTanme:

c(OpPMHUPOBAHHOCTh YMEHHUSI TPHUMEHSTh MaTeMaTHYeCKHEe 3HAHUS B HWHTEpecax
3I0pOBOTO U Oe30macHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 370POBBIO
(3m0poBOe UTaHKE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U OT/BIXA, pEryJsipHas Gusndeckas
aKTHUBHOCTb), (PU3UYECKOE COBEPIICHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-0310POBUTEIHHON
JESTENIbHOCTHIO;

6) TpynoBoe BocnuTaHHe:

TOTOBHOCTh K TPYZIy, OCO3HAHHE LEHHOCTH TPYAOJIIOOUS, MHTEpeC K pa3IMYHbIM
chepam  mpodeCcCHOHATBHOM  JEATENbHOCTH, CBSA3aHHBIM C MaTeMaTHMKOH u  eé
NPUIOKEHUSMH, YMEHUE COBEpIIaTh OCO3HAHHBIA BbBIOOp Oynymieid mnpodeccuun u
peanu30BbIBaTh COOCTBEHHBIE JKM3HEHHbIE IUIAaHBI, TOTOBHOCTh U CHOCOOHOCTh K
MaTeMaTHYeCKOMY O0Opa30oBaHUI0O M CaMOOOpa30BaHHIO Ha MPOTSDKEHUM BCEH KMU3HH,
TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B PEIICHUH MPAKTUYECKUX 3a7ad MaTeMaTHUeCKOH
HATPaBIEHHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

C(I)OpMI/IpOBaHHOCTB 3KOJOTHYECKOHU KyJbTYpPbl, IIOHUMAHUC BJIUAHHUA COLUAILHO-
SKOHOMMYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLUAIBHON CpEeIbl, OCO3HAHUE
r100aIbHOTO — XapakTepa SKOJOTMYECKHX MpoOJieM, OpHUeHTaluus Ha [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUH I pelmIeHus 3a7ad B OO0JNIACTH  OKpPYXKaIoLIel cpensl,
IJIAaHUPOBAHUEC MMOCTYIIKOB U OLICHKU UX BO3MOKHBIX HOCJIGI[CTBI/Iﬁ JJIA 0pr>1<a}0me171 CpCabIl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHA HAYKHU U OGLLIGCTBGHHOP’I MMPAaKTUKH, TMOHWUMAaHUC MaTeMaTHYeCKOU HAayKH KakK
C(bepbl YeJI0BEUCCKOM ACATCIBbHOCTH, 3TaIlOB eé Pa3sBUTHA W 3HAUYUMOCTH JISI PA3BUTHA
OUBUWJIN3allUK, OBJIAACHUC A3BIKOM MATCMAaTHUKHM H MaTeMaTU4ECKOU Ky.]'IBTypOﬁ KakK
CpCACTBOM IMO3HAHHA MHPA, TOTOBHOCTb OCYIICCTBIIATH IMPOCKTHYIO U HCCICAOBATCIILCKYIO
ACATCIIBHOCTb MHANBUAYAJILHO U B I'PYIIIC.

METAIIPE/IMETHBIE PE3YJIbTATDI
Ilo3naBaTe/IbHBbIE YHHBEPCAJIbHBbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jornueckue JeiicTBUA:
BBISIBJIITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMAaTUYECKUX OOBEKTOB,
MOHSITHH, OTHOIICHUH MEXIy TOHATHSIMH, (QOPMYIUPOBATH ONPEICICHUS TOHSATHH,



yCTaHABJIMBATh CYIICCTBEHHBINH NPU3HAK KIacCU(UKALMU, OCHOBAHUS JUIsI 000OLICHHUS U
CPaBHEHUs, KpPUTEPUU IIPOBOJUMOTIO aHAJIN3A;

BOCIIPUHUMATh, (hOPMYIUPOBATh U MPEOOPA30BBIBATH CYXKICHUS: YTBEpAUTEIbHbIE U
OTpULIATENIbHbIC, €TUHUYHBIE, YACTHBIE U O0IUE, YCIOBHBIE,

BBISBJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IPOTUBOpEUHs B (haKTax,
JAHHBIX, HaONIOJEHUAX M YTBEPXKICHMSX, MpeniaraTb KpUTEpUH JUIsL  BBISBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX M MHIYKTUBHBIX
YMO3aKIIIOUEHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITENILHO J1I0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN (IIPsIMbIE
U OT NMPOTHUBHOIO), BBICTPAUBaTh apryMEHTAIMIO, PUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKIECHHUS U BBIBOJIBI,

BbIOMpATh CHoco0 pemieHUs y4eOHOM 3aaauM (CpaBHUBATh HECKOJIIBKO BapHaHTOB
pelieHus, BbIOMpaTh HambOosee MOAXOIAMMN € Y4ETOM CaMOCTOSITEIBHO BBIJEIECHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

HCIIONIB30BaTh  BOIPOCHI  KaK  MCCIEJOBATEIbCKUM  WHCTPYMEHT  ITO3HAHWI,
(dbopMyaMpoBaTh BOMPOCH, (UKCUPYIOIIME MPOTUBOpEYHe, MpodieMy, YCTaHABIMBAThH
HCKOMOE U aHHOE, (OPMHPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;

IIPOBOJUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIA DKCIEPUMEHT, HCCIEAOBAHUE II0
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OObEKTa, SIBJICHUS, MPOIEcca, BBISIBICHUIO
3aBUCUMOCTEH MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCAMU;

CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh  OOOOIIEHMS W  BBIBOABI IO  pe3yibTaTam
NPOBEAEHHOTO HAOIONEHUsS,, HCCIEAOBAaHMs, OLIEHUBATh JOCTOBEPHOCTb MOJYYEHHBIX
pe3yIbTaTOB, BEIBOJOB U 000OIEHHIA;

IIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh IIPEAIIOIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

BBISIBJIATH Ae(PUUIUTHI HHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JIJIs1 OTBETa Ha BONPOC U
JUI PELLICHUs 3aa4H;

BbIOMpaTh HMH(OPMAIMIO W3 HCTOYHHUKOB PpA3IMYHBIX THUIIOB, AaHAJIM3UPOBATb,
CHCTEMAaTU3UpOBATh W HUHTEPNPETHPOBATH HHPOPMALMIO pPa3IMYHbIX BUIOB U (opMm
IIPEACTABIICHMUS;

CTPYKTYpUpOBaTh HMH(OpMaIio, TMpeacTaBlsiATh €€ B  pasiM4HbIX (opmax,
WTIOCTPUPOBATh I'pauuecKu;

OLIEHMBATh HAAEKHOCTh MH(GOPMAIMM IO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIE YHHBepcaJbHbIe YUeOHbIe JelcTBUSA

OO0menue:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKJICHHUS B COOTBETCTBUU C YCJIOBUSMH U IENSAMHU
o0IIeHus, ICHO, TOYHO, IPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh MOSICHEHHUsS IO XOJIYy PpEILICHUs 3aJa4yd, KOMMEHTHpPOBATb MOJYYCHHBIH
pe3yJbTar;

B X0JI¢ 00CYXJIEHHs 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMO TeMBbI, TPOOIEMBI,
pernaemMoi 3a7a4m, BHICKA3bIBaTh UCH, HAllEJICHHbIE HA OUCK PEIICHHs], COTIOCTABISATH CBOU
CYXIEHHUS] C CYXICHHSAMHM JPYI'MX YYacTHHUKOB JAManora, OOHapyKWBaThb pa3iuuue Hu
CXOJICTBO MO3HIIUH, B KOPPEKTHOH Popme popMyTupoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEJCTaBIATh PE3yAbTAaThl PEIICHUS 3a/1a4uM, YKCIEPUMEHTA, UCCIIEJOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BbIOMpATh (opMarT BBICTYIUICHHS € Y4€TOM 3ajad NpPE3CHTAllUd |
0COOEHHOCTEW ayJUTOPHUH.

PeryasitTuBHble yHHBepcaJIbHbIe y4eOHbIe NelicTBUS

Camoopranusanus:

COCTABIIAThH IUIAH, AJITOPUTM PELICHHS 3a/1a4M, BHIOMPATh CIOCOO pelieHHs ¢ y4ETOM
MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATH
BapHaHTHl PEHICHUH ¢ y4€TOM HOBOM MH(pOpPMAIIHH.

CaMOKOHTPOJIb, 3MOLHMOHAJIbHBIH HMHTEJICKT:



BJIA/IeTh HABBIKAMM IIO3HABATEIBHOW pE(PIEKCHM KaK OCO3HAaHUS COBEPILIAEMbIX
JICWCTBUII W MBICIUTENBHBIX MPOIECCOB, WX PE3yNbTaTOB, BIAAETh CIIOCOOAMHU
CaMOMPOBEPKH, CAMOKOHTPOJIS MIpoIiecca U pe3yIbTaTa pelIeHns] MaTeMaTHYECKOM 3a1auu;

NpPEeABHUICTh TPYJHOCTH, KOTOPBIE MOTYT BOSHHKHYThH NPH PEIICHUU 33/1a4M, BHOCHTH
KOPPEKTUBBI B JIESATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX, HAHJICHHBIX
OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE pe3yJibTaTa LEJIW U YCJIOBUSAM, OOBSICHATH HPUYUHBI
JOOCTM)KEHUSI WIIM HEJIOCTH)KEHHS DPEe3yJbTaTOB AEATEIBbHOCTH, HAaXOJUTh OIIMOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY.

CoBMmecTHas 1EATEIBHOCTD:

MIOHUMAaTh M MCIIOJb30BaTh MPEUMYILECTBA KOMAaHIHON M WHIMBUAYAJIbHOW pabOThHI
IIPU pelIeHUH y4yeOHBIX 3a/1a4, MPUHUMATh 11€J1b COBMECTHOW NEATENIbHOCTH, IUIAHUPOBATh
OpraHM3aII0 COBMECTHOM pabOoThI, paclpeieNsiTh BB PadOT, JOTOBApUBAThCS, 00CYKAATh
npoIiecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CYkaAeHUs, OOMEH MHEHUH, «MO3TrOBbIE
IITYPMBI» U MHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPJAMHHUPOBATH CBOM IEHCTBUS C
JAPYTUMH YJ€HaMU KOMaHJbl, OI[EHMBAaTh KauyeCTBO CBOEr0 BKJaJa B OOMIUI HPOAYKT MO
KPHUTEPUSIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBUSI.

NNPEJMETHBIE PE3YJIbTATHI
K konuy 10 knacca oOyyaromuiicss HAy4uTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHSAMU CTEPEOMETPHUU INPH PEIICHUU 3a7ad U
MIPOBE/ICHUN MAaTEMAaTUYECKUX PACCYKICHHIA;

® [IPUMEHATH AKCHOMBI CTEPEOMETPHUH U CJIEJCTBUS U3 HUX NPU PELICHUU T€OMETPUUYECKUX
3ajay;

e Kkjaccu(UIUpPOBaTh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE, IIIOCKOCTEH B
MPOCTPAHCTBE, NMPSIMBIX U INIOCKOCTEH B POCTPAHCTBE;

e cBOOOJIHO ONEPUPOBATH MOHATHSMHM, CBS3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXKIY
IPSMBIMH B IPOCTPAHCTBE, MEXK/1Y MPSIMOM H IUIOCKOCTHIO;
CBOOO/THO ONIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH ¢ MHOTOI'paHHUKAMU;
CBOOOJHO pacro3HaBaTb OCHOBHBbIC BHUIBI MHOTOIPaHHMKOB (TpuU3Ma, NHpaMHIA,
NpSAMOYTOJIbHBIN Mapasuienenunen, Kyo);
KJIaccU(UIIMPOBATh MHOTOIPAHHHUKH, BEIOUPAsi OCHOBAHUS JJIsl KIaCCU(DUKALIH;
CBOOOJHO OMNEpUPOBATh TMOHATHSIMHU, CBA3AHHBIMH C CEYEHHEM MHOTOIPAaHHUKOB
IUIOCKOCTBIO;

e BBHIMOJHATH MApaIeNbHOE, LIEHTPAIBHOE U OPTOTOHAJIbHOE MPOEKTUpPOBaHUE (UTYp Ha
IUIOCKOCTbh, BBIIOJIHATH H300paXkeHHs! (PUTYp Ha MIIOCKOCTH;

® CTPOHUTH CEYCHHMS MHOTOIPAaHHMKOB PA3IMYHBIMU METOJAMH, BBIOJIHATH (BBIHOCHBIC)
IUIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEpXY, COOKY, CHU3Y;

® BBHIUMCIATH IUIOMAQAM TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TMpuU3Ma, MHUpaMuza),
reOMETPHUECKUX TeJl C MPUMEHEHHEM (hOopMYT;

e CcBOOOIHO ONEpUPOBATH TMOHATHSAMU: CHMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUU (PUTYPHI;

e cBOOOJHO ONEPHUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpIUHATAM B
MIPOCTPAHCTBE;
BBITOJIHATH IEHCTBUS HaJl BEKTOPaMH;
pemiath 3aJayd Ha JOKa3aTeJbCTBO MAaTEMAaTWYECKMX OTHOLICHHH W HaXOXKICHUE
TrE€OMETPHUECKUX  BEJIMYMH, TPHUMEHSAS  HW3BECTHBIE  METOAbl TNPH  pEIICHUHU
MaTeMaTHYECKUX 33]a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHS CJIOXKHOCTH;

® [PUMEHATH NPOCTEHIINE MPOrpaMMHBIE CPEACTBAa U 3JIEKTPOHHO-KOMMYHUKALMOHHBIC
CHCTEMBI IIPU PEIICHNU CTEPEOMETPHUECKUX 3a/1a4;

® U3BJIEKaTh, MPEOOPA3OBBIBATH U HHTEPIIPETUPOBATH HHPOPMALIHIO O MPOCTPAHCTBEHHBIX
reoOMeTPHUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

® [IPUMEHATH MOJyYCHHbIC 3HAHUS HA MPAKTUKE: CPAaBHUBATh M aHAIM3UPOBAThH peaslbHbIC
CUTyallud, TPHUMEHATh W3YYCHHBIE TIOHATHS B TNPOIECCe TIOMCKA  PEIICHHS
MaTeMaTH4eCKu c(HOPMYITHMPOBAHHON MPOOIEMbI, MOICHPOBATH PEAJbHBIC CUTYalluH Ha
A3bIKE TEOMETPUHM, HCCIEAOBAaTh IOCTPOSHHBIE MOJEIM C  HCIOJIb30BAHUEM



reOMETPHUECKUX MOHATUN U TEOpeM, alnapaTa aare0pbl, pemaTth IpakTHYeCKUe 3aauu,
CBSI3aHHBIE C HAXOXKJCHUEM I'€OMETPUYECKIX BEIINYHH;
MMETb MPEACTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHs T€OMETPHH KaK COCTABHOM 4acTH
byHIaMeHTa pa3BUTHSI TEXHOJIOTHIA.

K koniy 11 kiaacca oOydaromuiicst HAyIUTCS:
CBOOOJHO ONEpPHPOBATH MOHATUSAMH, CBSI3aHHBIMM C LMWJIMHAPUYECKOH, KOHUYECKOH M
cepuueckoil MOBEepXHOCTAMHU, OOBACHATH CIIOCOOBI MOJTyUEHUS;
ONEepPUPOBaTh MOHATHSAMHU, CBSI3aHHBIMH C TEJIaMH BPAIIEHUS: IHIUHIPOM, KOHYCOM,
cepoii u mapom;
pacrio3HaBaTh Teia BpalleHus (LWIMHIP, KOHYC, cepa U Iap) U OOBSICHATH CIIOCOObI
MOJIy4YEeHHUs TeJl BPALeHHUS;
KJIacCU(UIMPOBATh B3aUMHOE PACIIONIOXKEHHUE Cephl U MIIOCKOCTH;
BBIUUCIIATh BEJIMYMHBl 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpALICHUs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpAIEHUs, F€OMETPUUECKUX Tel C
npUMEHEHHEM QopMyII;
CBOOOJTHO ONEpPHPOBATh MOHATUSAMH, CBSI3aHHBIMM C KOMOMHAIIMSIMM Te€J BpAIICHUS U
MHOT'OI'PaHHMKOB: MHOTOTPAaHHUK, BIMCAaHHBIM B cdepy M ONHMCaHHBIA OKOJO cdepsl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHMK WUJIHM TEJIO BPAIIECHUS;
BBIUUCIIATh COOTHOIIEHHUS] MEXAY IUIOIAaAIMU MOBEpXHOCTEH M 00BbEMaMM MOTOOHBIX
TeI;
n300pakaTb H3ydaemble (DUTYpbI, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXH U3
PHCYHKOB IPOCTBIX 0OBEMHBIX (UTyp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tel
BpAILCHHUS;
U3BJIEKaTh, MHTEPIIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;
CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B POCTPAHCTBE;
BBINOJIHATH ONEpPAIK HaJl BEKTOpaMH;
3aJ1aBaTh INIOCKOCTh YPABHEHUEM B JIEKApTOBOM CUCTEME KOOPAMHAT;
pelmiaTb TEeOMETPUYECKHE 3a/Jadd Ha BBIYHUCICHHE YIJIOB MEXIy MpsIMBIMH U
IUIOCKOCTSIMHM, BBIYMCIICHHE pPACCTOSIHUA OT TOYKH JO IUIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/Ia MIPU PELLICHUH;
CBOOOJHO ONEPUPOBAThH MOHATUSAMH, CBA3aHHBIMU C JABM)KEHHEM B IPOCTPAHCTBE, 3HATDH
CBOMCTBA JBUKEHHUI;
BBIMOJIHATh HM300pa)K€HHWsT MHOTOIPAaHHHKOB W TeJl BpallleHHs MpH MapauieIbHOM
nepeHoce, IeHTPATbHON CUMMETPHHM, 3€pKaIbHOM CHUMMETpPUH, HPU MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus Mo100us;
CTPOUTH CEYEHUSI MHOTOI'PAaHHUKOB M TEJl BPAILLCHUS: CEUEHHs LMIMHApA (apaieIbHO
U TIEPIEHINKYISIPHO OCH), CEYEHUsI KOHYyca (MapajuleibHble OCHOBAaHHUIO U MPOXOAIINE
4yepes BEepIINHY), CEUCHHUS 1apa;
UCITOJIb30BaTh METOJbI TMOCTPOCHMS CEUEHH: METOJA CJIE0B, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I TIEPEHOCA CEKYILEH MI0CKOCTH;
JTOKa3bIBaTh T€OMETPUUYECKHUE YTBEPIKICHHUS;
INPUMEHATh TeOMEeTpUYecKrue (akThl s peIIeHUs CTEPEOMETPHUYECKUX —3ajad,
NPEIONaraloliuX HEeCKOJIbKO IIAroB PELICHUs, €CIIM YCJIOBUS NPUMEHEHHUs 3aJaHbl B
SIBHOW M HESIBHOU (hopMe;
pemiaTh 3ajayd Ha JOKa3aTeJbCTBO MAaTEMAaTUYECKMX OTHOLICHHH W HaXOXXICHUE
reOMETPHUECKUX BEIHYHH;
NPUMEHSTh MPOTrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU
PELICHUH CTEPEOMETPUUECKUX 3a1a4;
NPUMEHSTD MOJyYCHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATH, AHAIM3UPOBATH M OIICHUBAThH
peanbHbIe CUTYalluH, IPUMEHATh U3yYCHHBIC MOHATHSA, TEOPEMBI, CBOMCTBA B IpoIiecce
MOWCKA pEUICHHs MaTeMaTHYeCKd CQOpPMYIUPOBAaHHONW MpPoOIEeMbl, MOJEIUPOBATH
peanbHbIE CUTYallMM Ha S3bIKE TI'€OMETPUH, HCCIEN0BaTh IOCTPOCHHBIE MOJEITH C
UCITIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUH M TeopeM, ammapara ajareOphl, peraTh
MPAaKTUYECKHE 3a7auM, CBA3aHHBIC C HAX0XK/ICHHUEM T'€OMETPHUECKUX BEIHYHH;
MUMETb MPEACTABICHUS 00 OCHOBHBIX dTalax Pa3BUTHs T'€OMETPHH KaK COCTABHOM 4acTH
byngamenTa pa3BUTHA TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne Koan4yecTBo yacoB
HanmeHnoBaHue pa3ieiioB JIEKTPOHHBIE (HH(PPOBHIE)
n/ KonTtpoibHbie IIpakTHyeckue
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
I padoThbI padoThbI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anmuoe pacnonoxxenue 6 1
MPSIMBIX B IPOCTPAHCTBE
[TapamienbHOCT IPSIMBIX U
3 TUIOCKOCTEH B 8
MIPOCTPAHCTBE
[lepnieH AUKYISIPHOCTD
4 MPSAMBIX U IJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTiabl 1 paccTosIHUSA 16 1
MHororpaHHuKu 7 1
Bekrtopsl B mpocTpaHcTBE 12
3 [ToBTOpeHME, 00600IICHUE 1 5 5
cUucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO 102 6 0
YACOB 110 [TIPOTPAMME




11 KUIACC

HaumeHnoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMMbl

KoanuecTBo yacos

Bcero

KoHnTtpoibHbIe
padoThbI

IIpakTHYeckue
padoThl

JuaexkTpoHHble (L(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Ananutnyeckas
TeOMETpHS

15

[ToBTOpEHME,
000011IeHNE U
CHCTEeMaTH3aIus
3HAHUU

15

O0BéM
MHOTOTpaHHHKA

17

4 Tena BpameHus

24

IImomann
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tel

6 JBrokeHuUs

[ToBTOpEHME,
0000111€H1E U
CHCTEMaTH3aIus
3HAHUU

17

OBILEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

102




KasienpapHo-reMaTnuyeckoe nNoypoyHoe nJiiaHupoBaHue
10 KJTACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

Bceero KonTpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
IVIAHUpYeMasi

JlaTa
(paxkTHyeckasn

OcHOBHBIE TIpaBUIIa U300PAKEHUS HA
PUCYHKC ITIJIOCKOCTH, MMapaJICIIbHBIX IPAMBIX
(OTpe3KOB), cepeMHBI OTPE3Ka

02.09.2025

[lonsaTust crepeomMeTpun: ToUKa, mpsimasi,
TUTOCKOCTB, MTPOCTPAaHCTBO. OCHOBHEIE
IpaBuia N300paKeHMs Ha PUCYHKE
TUTOCKOCTH, TTAPaJUIEITBHBIX TPSIMBIX
(OTpe3KOB), cepeMHBI OTPE3Ka

04.09.2025

[TonsTHs: mepecekaronmecs MIOCKOCTH,
nepecekarouecs npsimasi v mioCKOCTh;
MOJTYTIPOCTPAHCTBO

05.09.2025

[onsTHs: MepeceKaroIuecs MIOCKOCTH,
HIepeCeKaroIInecs npsMasi U III0CKOCTh;
HOJTYTIPOCTPAHCTBO

09.09.2025

MHororpaHHUKH, U300paKeHHE MPOCTEUIIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINX 00BEKTOB

11.09.2025

MHoOTrOorpaHHUKH, H300paKEHNE MPOCTEHIINX
POCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

12.09.2025

Axcuomel CTCPCOMCTPHUU U TICPBLIC
CIICACTBUA N3 HUX

16.09.2025

AKCHOMBI CTCPCOMETPHHU U IICPBLIC

18.09.2025




CJIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cieactBus u3 Hux. CrocoOsl 3aaHust
MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTRE.
O06o03Ha4YeHUs IPSIMBIX U TJIOCKOCTEH

19.09.2025

10

N300pakenue ceueHuit mupaMusl, Kyoa u

IPU3MBI, KOTOPBIE IPOXOJAT Uuepe3 ux peéopa.

N3o0paxenue nepecedeHnst moaydeHHBIX
II0cKOCTeN. PackpammBanue NOCTPOSHHBIX
CEUEHUH pa3sHBIMU LIBETaMHU

23.09.2025

11

N3o06pakenue ceueHnit mupamMusl, Kyoa u

IPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

H3006paxeHue rnepeceueHus: NoaydyeHHbIX
IJIOCKOCTEN. PackpammBane NOCTPOSHHBIX
CEYEHHUH pa3HBIMU I[BETAMU

25.09.2025

12

N306paxenune ceueHunii nupamuibl, Kyoa u

MPU3MBI, KOTOpBIE TPOXOAT uepe3 ux peéopa.

N3006paxkenne nepeceveHus moayueHHbIX
II0CKOCTel. PackpaniBanue mocTpoOeHHBIX
CEYCHHUN pa3HBIMU I[BETAMU

26.09.2025

13

N3o00pakeHne ceueHnii mupaMuibl, Kyoa u

MPU3MBI, KOTOPBIE IPOXOJAT uepe3 ux peéopa.

N3o6pakenue nepecedeHus moIy4eHHbIX
IJI0CKOCTEN. PackpalBaHue NOCTPOSHHBIX
CEYCHUH pa3sHbIMU LIBETaMU

30.09.2025

14

MerTon ciie1oB ISl TOCTPOSHUS CeUeHU M

02.10.2025

15

Merton cie0B i TOCTPOSHUS CEUSHUH.
CBolicTBa nepeceyeHuil MpSIMbIX U
IIJIOCKOCTEN

03.10.2025




16

Merton crenoB i MOCTPOCHUS CEUCHUHN.
CBolicTBa nepeceyeHuil MpSIMbIX U
IJIOCKOCTEN

07.10.2025

17

[TocTpoenue ceyenuit B mupamuze, Kyoe mo
TpéM Toukam Ha péOopax. Co3nanue
BBIHOCHBIX YEpPTEXKEN U 3alHUCh [11aroB
MOCTPOEHUS

09.10.2025

18

[TocTpoenue cedeHuit B mupamue, Kyoe mo
TpéM TOoukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEU U 3aIllUCh [1aroB
MOCTPOEHUS

10.10.2025

19

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEU U 3aIllUCh [1aroB
MOCTPOEHUS

14.10.2025

20

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEHN U 3aIUCh [IaroB
MOCTPOEHUS

16.10.2025

21

[ToBTOpenue miuanumerpun: Teopema o
PONOPLUUOHATBHBIX oTpe3kax. [logobue
TPEYroJbHUKOB

17.10.2025

22

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUAX Ha
BBIHOCHBIX 4epTexax. Mictopus pazButus
TUTAHUMETPHUH U CTEPEOMETPUHN

21.10.2025

23

Kontposnbhas padora "AKCHOMBI
crepeomerpun. Ceuenus"

23.10.2025




24

B3anMHOe pacnionoxeHue npsMbIX B
npoctpaHcTBe. CKpelBaroIuecs MpsiMble.
[Ipu3HaKy CKpeNIMBAOIMXCS PSAMBIX.
[TapannenbHble NpsMble B IPOCTPAHCTBE

24.10.2025

25

Teopema 0 CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHON
JAHHOM MPAMOM, MIPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIIECH Ha JaHHOU
npsmMoil. JleMMa o nepeceueHun
HapaJuIEIbHBIX IIPSAMBIX INIOCKOCTBIO

06.11.2025

26

[TapanmnenpHOCTH TpeX NpsMbIX. Teopema o
TPEX MapajuIeIbHbIX NPsMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

07.11.2025

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE
CBOICTBa MapaJlIeIbHOTO MPOEKTUPOBAHUS.
N3obpakenue pasHbix Guryp B
NapaJuIeIbHON IPOEKIIUU

11.11.2025

28

LleHTpanbHas IpOeKIUsA. YTOI C
COHAIIPaBJIICHHBIMHU CTOPOHAMH. YTOJ MEXIY
IPSIMBIMU

13.11.2025

29

3ajauu Ha J0Ka3aTelbCTBO U UCCIIEI0BAHMUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

14.11.2025

30

[TonsiTHA: MapaIeIbHOCTD NPSMON U
IUIOCKOCTH B IpocTpaHcTse. [Ipu3Hak
NapaJuIeIbHOCTH NPSIMON U TNIOCKOCTH.
CaolicTBa napauieIbHOCTU IPIMON U
IUIOCKOCTH

18.11.2025

31

FeOMeTpI/I‘-IeCKI/Ie 3aJa41 Ha BBIYUCICHUC U

20.11.2025




JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
HapayIeIbHOCTBIO MPSMBIX U INIOCKOCTEH B
IIPOCTPAHCTBE

32

[TocTpoenune cedeHus1, MPOXOIAIIETO Yepe3
JAHHYIO TIPSIMYIO Ha YepTeke U
napajulebHOTO Jpyrou npsamoi. Pacuér
OTHOILIEHUI

21.11.2025

33

[TapannenpHas IpoeKUus, IPUMEHEHUE s
MOCTPOEHHUS CEYEHUH Kyba 1
napasuienenunena. CBorcTa
napasuieJienuneia ¥ Ipu3Mbl

25.11.2025

34

[Tapannensublie mnockoctu. [lpu3naku
napauIeIbHOCTU ABYX TUIOCKOCTEH

27.11.2025

35

Teopema 0 napamieIbHOCTH U
€JIMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEH
yepes TOUYKY, He MPUHAJICKAILYIO TaHHON
IUIOCKOCTH U CJIEJICTBUS U3 Hee

28.11.2025

36

CaolicTBa napasuieabHbIX MIOCKOCTEN: O
MapaJUIEIBHOCTH IIPSAMBIX IIEpECEUeHUs IIPU
IepeceyeH ! JBYX MapajuleabHbIX
IJIOCKOCTEH TpeTheil

02.12.2025

37

CBoiicTBa mapanienbHbIX MJI0CKOCTEH: 00
OTpE3Kax MapalyICIbHBIX IMMPSAMBIX,
3aKIIIOYEHHBIX MEXAY MapajuleIbHbIMU
IUIOCKOCTSIMH; O NEPECEUEHNH TPSAMOM C
JBYMs apajljIeIbHIMU TJIOCKOCTSIMU

04.12.2025

38

[ToBTOpenue: Teopema I[Tudaropa Ha
IUIOCKOCTH

05.12.2025




[ToBTOpEHUE: TPUTOHOMETPHUS

39 09.12.2025
PSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO 11.12.2025
napaieNenumnea

41 Brruncnenue MH OTpE3KOB B KyOe U 12.12.2025
IPSMOYTOJIBHOM Tapajulesenumnesie
[leprieHAUKYIAPHOCTH MPSMON U MIIOCKOCTH.

42 [Tpu3Hak neprneHauKyIIpHOCTH IPSIMON U 16.12.2025
IUIOCKOCTH
[leprieHAMKYASIPHOCTD MPSAMOU U TIIOCKOCTH.

43 [Tpu3Hak neprneHauKyIIpHOCTU IPSIMON U 18.12.2025
TUIOCKOCTH
Teopema o CyIIecCTBOBaHUHU U

44 €IMHCTBEHHOCTH TIPSIMOM, TIPOXOISTIICH 10122025
Yyepe3 TOUKY IPOCTPaHCTBA U
NEePIEHIUKYISAPHOH K IMIIOCKOCTH

45 [TockocTH U NEPIICHANKYIISIPHBIC UM 93.12.2025
npsIMble B MHOT'OI'paHHHUKaX

46 [TockocTH U NEPIIEHANKYIISIPHBIE UM 95 12 2025
IpsSIMbIC B MHOTOIpaHHHKAX

47 [Neprienaukynsap u HaknoHHast. [loctpoerne 96.12.2025
NEePIEHINKYIISpa U3 TOYKU HA IPIMYIO

48 [epnienaukynsap u HaknoHHas. [loctpoenue 13.01.2026
NEepIEHIUKYIISpa U3 TOYKU HA IPIMYIO

49 Teopema o TpEx mepreHANKYISApax (mpsmast 15.01.2026
u oOpaTHas)

50 Teopema o TpEx meprieHANKYISIpax (mpsmast 16.01.2026

u oOpaTHast)




o1 VYron Mexay CKpelrBarOIIMMUCS TTPSIMBIMHU 20.01.2026
[Touck neprneHANKYISIPHBIX MPSMBIX C

52 PHETATICYIIPHBIX TP ) 22.01.2026
MIOMOIIIBIO TIEPIICHANKYIISPHBIX IIOCKOCTEH

53 OpTOroHanbHOE MPOEKTUPOBAHUE 23.01.2026
[TocTpoenue ceuenuii kyoa, MpU3MBlI,

54 MPaBUILHON MUPAMHJIBI C TTIOMOIIBIO 27.01.2026
OpPTOTOHAILHOU MPOEKITHH
[TocTpoenue ceueHuit Kyoa, MPU3MBI,

55 MPaBUILHOMN MUPAMHJIBI C TTOMOIIBIO 29.01.2026
OPTOTOHAJIBLHOM MPOEKIINHU
CuMMeTpusi B MPOCTPAHCTBE OTHOCUTEITHHO

56 miockoctH. [ImockocTu cummeTpuii B 30.01.2026
MHOTOTpaHHHUKaX
IIpu3Hak neprneHaAuKyJISTPHOCTH IPSIMOM U

57 P P P P 03.02.2026
IUIOCKOCTH KaK CJIEJICTBUE CUMMETPUU
[IpaBunbpHBIE MHOTOTPAHHUKH. Pacyér

58 P . P 05.02.2026
paccTOSTHUM OT TOYKHU A0 TUIOCKOCTH
IIpaBunbHBIC MHOTOTPpaHHUKHU. Pacuét

59 P ’ P 06.02.2026
paccTosHUM OT TOYKHU A0 TUIOCKOCTH
CnocoObl OMYCTUTh MEePIEHANKYISPHI:

60 CUMMETPHS, CABUT TOYKH I10 TapaJLICITHbHOM 10.02.2026
IpsIMON
CaBur 1o HenapaJuIeILHOH MPSIMOi,

61 ! PAIICHBHOT TP 12.02.2026
M3MEHEHHUE PAaCCTOSHUIA
KonTponbhas padota "B3aumnoe

62 PacIoJIOKEHUE TPSIMBIX U TUIOCKOCTEH B 13.02.2026
pocTpaHcTBe"

63 [ToBTOpEHME: YrOa MEXAY MPSIMBIMU Ha 17.02.2026




IJIOCKOCTHU, TPUTOHOMCETPHA B IMIPOHU3BOJILHOM
TPEYroJIbHUKE, TEOPEMa KOCHHYCOB

64

[ToBTOpEHME: yrom MexLy
CKpCIIUBAOIIUMHUCA IIPAMBIMU B
IIPOCTPAHCTBE

19.02.2026

65

FCOMeTpI/I‘-IeCKI/IC MCTOAbI BEIYUCIICHUS yIJia
MCKAY MPSAMBIMHA B MHOT'OT'PaAaHHUKAX

20.02.2026

66

JIByrpansbiil yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

24.02.2026

67

[Tepnenaukynsipabie miockocTu. CBOMCTBA
B3aUMHO MEPIEHIUKYIISPHBIX TIOCKOCTEH

26.02.2026

68

[Ipu3Hak nepneHaNKyJIIpPHOCTH TUIOCKOCTEN;
TeopeMa O MPsIMON TIepecedeHHsI TBYX
IJIOCKOCTEN MEPIEHIUKYISIPHBIX TPEThEU
MJIOCKOCTH

27.02.2026

69

[IpssmoyronbHbBIN Napasuienenunesn; Kyo;
M3MEPEHMSI, CBOMCTBA MPSMOYTOJIBHOTO
napajuienenuneaa

03.03.2026

70

Teopema 0 auaroHaiu MPSIMOYTOJILHOTO
napauielienuIe/a u CJIeJACTBUAC U3 Heé

05.03.2026

71

CrepeomeTpruecKue U MPUKIaIHbIE 3a]1a4H,
CBSI3aHHBIE CO B3AMMHBIM PACIIOI0KEHUEM
MPSIMBIX U TJIOCKOCTH

06.03.2026

72

[ToBTOpEeHME: CKpenMBaroIuecs MpsMbIe,
napaieIbHbIC TNIOCKOCTH B CTAHAAPTHBIX
MHOTOTpaHHHUKaX

10.03.2026

73

[Tapa nmapaynenbHbIX II0CKOCTEHN Ha
CKPEITUBAIOIIHNXCS MPSMBIX, PACCTOSTHUE

12.03.2026




MEXy CKPEIUBAOIUMUCS TIPSIMBIMU B
MPOCTBIX CUTYAIHsIX

Paccrosaue oT ToUukHn J0 IINIOCKOCTH,

74 ° 13.03.2026
paccTosiHue OT MPSMOM 70 TIIOCKOCTH
Brluucnenue paccTosHUN MEXY

75 CKPELIMBAIOIUMHUCS IPSIMBIMH C IIOMOIIbIO 17.03.2026
MIEPIICHIUKYJISIPHOUN TJIOCKOCTH
TpéxrpaHHblii yroi, HepaBeHCTBa s

76 TpexrpaHHbIx yrioB. Teopema Iludaropa, 19.03.2026
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO YIJIa

77 DneMEeHTHI CPEPUIECKON TeOMETPHUH: 90.03.2026
reo/Ie3M4eCKre JTMHUU Ha 3emiie

78 KonTponbHas pabota "Yrisl u paccTostHUS" 24.03.2026

79 CI/ICTeMaTI/I:;au"m{ 3HaHUU "MHOTOTpaHHUK U 96.03.2026
€ro 3JIEMEHTHI

80 [Tupamupa. Buasl nupamun. IlpaBuiibaas 97 03.2026
nupamua

81 [Ipuzma. [IpsimMast 1 HAKIOHHAS IPU3MBIL. 07.04.2026
[IpaBuiibHas npusma

82 [IpsiMoit mapasenenunen, NpsMOyroJIbHbIN 09.04.2026
napasuieNienumnesn, Kyo

83 Br:myKnHe MHoOrorpaHHuku. Teopema 10.04.2026
Oiinepa
Brimykiieie MHOTOTpanHukH. Teopema

84 Oiinepa. [IpaBriIbHBIC U TTOJYIIPABUIIHHBIC 14.04.2026
MHOTOI'PAHHUKHU

85 KoHnTtponbHas pabora "MHororpanHHuku" 16.04.2026




IlonsTue BCKTOpPA Ha IMJIIOCKOCTH U B

86 HpoCTpaHCTEe 1 17.04.2026
87 CyMMa BEKTOpOB 1 21.04.2026
88 Pa3nocTs BekTOpOB 1 23.04.2026
89 [TpaBwito mapauienenuena 1 24.04.2026
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1 28.04.2026
91 PasnosxeHue BekTopa 1o 6a314c3v/ TPEX 1 30.04.2026
BEKTOPOB, HE JISKAIIUX B OJTHOM IIIOCKOCTH
92 CkansipHO€ IPOU3BEICHNE 1 05.05.2026
93 ]s;gg;z:zzeyrﬂa MEXTy BEKTOpaMH B 1 07.05.2026
9 [Ipocreiinmme 3a1a4n ¢ BEKTOpaMH 1 08.05.2026
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1 12.05.2026
96 [Tpocreiimme 3aqa4n ¢ BEKTOpaMu 1 14.05.2026
97 [IpocTeiimme 3aga4u ¢ BEKTOpaMu 1 15.05.2026
98 O00011eHrEe U cCUCTEMAaTU3ALUS 3HAHUI 1 19.05.2026
99 O06o00meHne 1 cucTeMaTu3alus 3HaHUK 1 19.05.2026
100 | HroroBas KOHTpoOJIbHAS paboTa 1 21.05.2026
101 | HroroBas KOHTpoOJIbHAs paboTa 1 21.05.2026
102 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUN 1 22.05.2026
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




Ka.]]eH[[apHO-TeMaTI/I‘IeCKOQ MOYPOYHOC€ IVIAHUPOBaHUE

11 KUIACC
Ne T Konu4yecTBo 4yacos Hara Hara
eMa ypoka
n/ P Bcero KonTpoJbHbie IIpakTH4eckue NJIaHUpyeMasn dakTuueckas
I padoThI padoThbI
1 IToBTOpEHME TEMBI "KOOpI[I/IHaTI:f BEKTOpa 1 04.09.2025
Ha IUIOCKOCTHU U B IIPOCTPAHCTBE
II "C
5 OBTOPEHUE TEMBI KaJ;I'}IpHOC 1 05.09.2025
IIPOU3BE/IEHNE BEKTOPOB
3 [ToBTOpenue Temsl "Boruncnenue yfna 1 06.09.2025
MEKy BEKTOPaMH B IPOCTPAHCTBE
4 HOBTopeHI/IeV TEMBI YPaBHeHI/I”e MPSIMOM, 1 11.09.2025
IPOXOJAIIEH Yepe3 BE TOUKU
5 YpaBHEeHHE IIOCKOCTH, HOPMaJlb, YpaBHEHHE ! 12.09.2025
IUIOCKOCTH B OTpe3Kax
6 VYpaBHEHHE III0CKOCTH, HOPMaJlb, YpaBHEHHE 1 13.09.2025
IJIOCKOCTH B OTPE3KaX
7 BekropHoe npousBeaeHne 1 18.09.2025
8 JIuHeiiHbie HEPaBEHCTBA, TUHEUHOE 1 19.09.2025
MIPOrpaMMUPOBaHHE
9 JIuHeiinbie HEPaBEHCTBA, TUHEUHOE 1 90.09.2025
MpOrpaMMHUPOBAHUE
10 AHaIUTUYECKUE METOIBI pacuéTa yria 1 95.09.2025
MEXTy TIPSIMBIMU B MHOTOTPaHHUKAX
11 AHaIUTUYECKHE METOIBI pacuéTa yria 1 96.09.2025
MEXKY IIOCKOCTSIMUA B MHOTOTpaHHUKAX
12 ®dopMya pacCTOSHUS OT TOYKH JI0 1 27.09.2025




IINIOCKOCTH B KOOpAWHATAX

HaxoxnaeHnue paCCTOSIHI/Iﬁ OT TOYKH OO

13 02.19.2025
IJIOCKOCTH B KyOe

14 Haxoxnenue paCCTo;IHI/HEI OT TOYKH JI0 03.10.2025
IJIOCKOCTH B MPABUIILHON TUPAMUTIE

15 KOHTpOJ'IBI—f'aH pabota "AHamuTHYECKas 04.10.2025
TeOMEeTpHUS

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE 09.10.2025
MHOTOTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METO/T CJIE/IOB 10.10.2025
CeueHnsi MHOTOTPaHHUKOB: CTaHAapTHBIC

18 MJI0CKOCTH, MEPECECUCHUS IPSIMBIX U 11.10.2025
IJIOCKOCTEMN

19 [TapansenbHble NPSMBIE U TUIOCKOCTH: 16.10.2025
napayienbHbIe CEUCHHUS

20 Hapa...nﬂeanLIe l'IprMBIe U TJIOCKOCTH: 17.10.2025
pacuéT OTHOIICHUHN

91 [TapaienbHbIC PSMBIC U TUIOCKOCTH: YTIIBI 18.10.2025
MEX1y CKPEIIUBAIOIIUMUCS MPSIMBIMU
[MeprieHIUKYISIpHBIEC IPSMBIC U TUIOCKOCTH:

29 CTaHnapTHI:Ie napbl TePICHANKYIIPHBIX 93.10.2025
TUTOCKOCTEH U TIPSIMBIX, CHMMETPHN
MHOTOTPaHHUKOB

93 [TepnieHIUKYISIpHBIC TIPSMBIC U TUIOCKOCTH: 94.10.2025
TeopeMa O TPeX MEePIEHIUKYIIIpax

24 [MepnieHIUKYISIpHBIE TIPSMBIC U TUIOCKOCTH: 95.10.2025

BBIYUCJICHUA OJIMH B MHOI'OIpaHHUKAX




25

HOBTOpCHI/IGI miomaan MHOT'OyroJIbHUKOB,
dhopmynel 715 TUTOIAEH, COOOpaKEHUS
noxoous

06.11.2025

26

[ToBTOpEHME: TIIOIIAAN MHOTOYTOJIbHUKOB,
dhopmynsl 1715 TUTOIAEH, COOOpaKEeHUs
noxoous

07.11.2025

27

HOBTOpeHI/IeI miomaan MHOTOyroJIbHHUKOB,
dhopmynsl 715 TUTOIAEH, COOOpaKEeHUS
mogo0ous

08.11.2025

28

[Inomany ce4eHnii MHOTOIPaHHUKOB:
IIOLIaI¥ NOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOJ00us

13.11.2025

29

[Mnomaau ceyennii MHOTOTPaHHHUKOB:
IUTOIIATA TIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEHHUS MO00us

14.11.2025

30

Konrtponsnas pabdora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS] MHOTOTPAHHUKOB"

15.11.2025

31

O06BeM Tena. O0BbeM MPSIMOYTOJILHOTO
napaJuieenunesaa

20.11.2025

32

3anmaun 06 yaBoeHUHU Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKITUH yTa

21.11.2025

33

CrepeomeTpudeckue 3a/1a4u, CBA3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napaJuleenuneaa

22.11.2025

34

[IpuknagHeie 3a1a4n, CBI3aHHBIE C
BBIYHMCIICHHEM 00bhEMA IPSIMOYTOJILHOTO
napajiesenuena

27.11.2025

35

O06bEM MpsIMOI TPU3MBI

28.11.2025




CrepeoMeTpHyEeCKUE 3aJa4l, CBA3aHHBIE C

36 . . 29.11.2025
BBIUKCICHHEM 00BEMOB MPSIMOM MPU3MBbI

37 HpI/IKJIf,I[HBIe 3aJ1a4M, CBSI3aHHBIE C 00BEMOM 04.12.2025
MIPSIMOM TTPU3MBI
Brrancnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpeaenéHHoro uaterpaita. Oobpém 05.12.2025
HaKJIOHHOW MPHU3MBbI
Boruncnenue 00bEMOB TN ¢ TOMOIIBIO

39 onpeaenéHHoro uaterpana. Oobpém 06.12.2025
TTUPAMH/TBI

40 ®opmyna o6béma nupamuabl. OTHOIIEHHE 11.12.2025
00BEMOB MMUPaMHU/ C OOIIUM YTIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHHE 12.12.2025
00bEMOB MUPaMU/I C OOIITUM yTIIOM

42 CTCE)GOMCTPI/I‘ICCKI/IC fanaqn, CBSI3aHHBIE C 13.12.2025
00BbEMaMH HAKIIOHHOW MTPU3MBI

43 CTGE)GOMeTpI/IlIeCKI/Ie 3a/1a4y¥, CBSI3aHHbBIC C 18.12.2025
00BbEMaMK TUPAMHUIBI
[Ipuknanueie 3ana4un mo Teme "OOBbEMBI

44 ten", CBA3aHHBIE C 00BEMOM HAKIOHHOMN 19.12.2025
MIPU3MBI

45 HpI:I'KHaI[HBIe 3a7a4u n? TeMe "OOBEMBI 20.12.2025
Ten", CBI3aHHBIE ¢ 00BEMOM MUPAMHUIBI

16 [Tpumenenue o6bEMOB. Brruncienue 25 122025
paccTosHUS 10 TUIOCKOCTH

47 KontponbHas pa'1'60Ta "O0BEM 96.12.2025
MHOTOTpaHHHUKa

48 Hunmuaapudeckas TOBEPXHOCTb, 27.12.2025




o0pa3zyrolue MUIHHIPHIECKOM
MMOBEPXHOCTH

unuuap. [pssMoit KpyroBod HUIMHAP.

49 15.01.2026
[Imomane MoOBEpXHOCTH HUIUHAPA

50 KOHI/I‘ICCKaiI MMOBEPXHOCTh, 00pa3yoIIne 16.01.2026
KOHUYeCcKol nmoBepxHocTH. KoHyc

51 Ceuenne KOH}v/ca IUIOCKOCTBIO, 17.01.2026
napasuIeIbHON IIOCKOCTH OCHOBAHHMS

59 Vceqélmeﬁ KoHyC. M300pakeHre KOHyCOB 99 01.2026
1 YCeYEHHBIX KOHYCOB

53 [Tnomaae 60KOBOM OBEPXHOCTH H MTOJTHON 93.01.2026
MTOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBOM TOBEPXHOCTH W MOJTHOMN 24.01.2026
MTOBEPXHOCTH KOHYCa
CrepeoMeTpHuuecKkre 3aa4u Ha

55 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, 29.01.2026
MMOCTPOCHHUEM CEUYCHUI IIWINH/PA, KOHYCa
CrepeomeTpuueckue 3aa4 Ha

56 JIOKa3aTeIbCTBO M BEIYHCIICHHE, 30.01.2026
MMOCTPOCHHUEM CEUYCHUI IIWIMHIPA, KOHYCa

57 [IpukiaaHbIe 3a1a4M, CBSI3aHHBIC C 31.01.2026
LHTAHIIPOM

58 [IpukiamHbIe 3a1a4M, CBSI3aHHBIC C 05.02.2026
LHUIAHIPOM

59 Cdepa u map 06.02.2026
[Tepeceuenue ceps! u mapa ¢ MIOCKOCTHIO.

60 Kacanue mrapa u cepst miockoctsro. Bun u 07.02.2026

M300paKeHHE mapa




61

[epecedenue chepsl 1 mapa ¢ IIOCKOCTBIO.
Kacanue mrapa u cdepsi miockocTsio. Bua u
n300paxeHue mapa

12.02.2026

62

VYpasuenue chepsl. [Inomans chepst u e
yacreu

13.02.2026

63

Cummerpus chepsl 1 mapa

14.02.2026

64

CrepeoMeTpHUYCCKHUE 3a/Ia4l Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE, CBI3aHHBIC
co c(hepoii u mapom, MOCTPOCHUEM UX
CEUYEHHUI MIOCKOCTHIO

19.02.2026

65

CrepeoMeTpHUYECKHE 3a/Ia4ul Ha
JOKa3aTCIbCTBO U BBIYHUCIICHUC, CBA3aHHBIC
co chepoii u mapom, TOCTPOCHUEM UX
CEUYEHUI MIOCKOCTHIO

20.02.2026

66

[Ipuknanneie 3a1a4um, cBsi3aHHBIE CO chepoit
U 11apoM

21.02.2026

67

[ToBTOpEHUE: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUKCJICHUS B OKPY>KHOCTHU, CTaHIaPTHHIE
rnmonoous

26.02.2026

68

Paznuunsie KOM6I/IH8.I_[I/II/I TCJI BpalllCHUA U
MHOI'OrpaHHUKOB

27.02.2026

69

3anauu o reme "Tena U MOBEPXHOCTH
BparieHus"

28.02.2026

70

3anaun o reme "Tena ¥ MOBEpXHOCTH
BpaiueHus"

05.03.2026

71

Kontponbnas padora "Tena 1 moBepXHOCTH
BpaieHus"

06.03.2026

72

O0bem mumuHapa. Teopema 06 00bEMe

07.03.2026




IpsAMOro qujiInHApa

73

Brrunciaenne 00bEMOB TEI ¢ HOMOILBIO
onpenenéHHoro uHTerpaita. O0bEM KoHyca

12.03.2026

74

[Tnomaau 60k0BOI U MOTHOM MOBEPXHOCTH
KOHYyCa

13.03.2026

75

CTGPCOMGT}’)I/I‘ICCKI/IC 3aJa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB HUWIMHApPA, KOHYCa

14.03.2026

76

[Tpuknagueie 3agaun mo Teme "OO0bEMBI U
TJTOINAIM TTIOBEPXHOCTEN Ten"

19.03.2026

77

O6béM mapa u maposoro cexkropa. Teopema
00 00BEme mapa. [Tnomans cheps.
CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB I1apa, MIapoBOro
CETrMEHTa U IapOBOT0 CEKTOpa

20.03.2026

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomazasio cepbl. COOTHOIICHUS MEXKTY
IJIOMIAISIMU TTIOBEPXHOCTEN U 00BEMaMHU
IMOAOOHBIX TEN

21.03.2026

79

[TogoOHBIE TENIa B MPOCTPAHCTBE.
N3menenne o0bEéMa npu mopo0uu.
CrepeoMeTpHuuecKre 3aJa4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TEJI U ILIOIIAIEH
IMOBEPXHOCTEN

26.03.2026

80

Kontponbnas padota "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

27.03.2026

81

JIBvxerwus mpoctpancTBa. OToOpakeHHUS.
JIBwkeHus u paBeHCTBO (uryp. Oo6mme

28.03.2026




CBOMCTBA JIBUKEHUI

82

Buael nBukeHuMii: napauielbHbIN EPEHOC,
LICHTPAJIbHAsl CAMMETPUS, 3epKajbHAs
CHMMETPHUS, TOBOPOT BOKPYT MPSIMOi

09.04.2026

83

[Ipeo6pazoBanus nmogoowus. [Ipsmas u cdhepa
Olinepa

10.04.2026

84

FeOMeTpI/I‘{eCKHe 3aa41 Ha IPUMCHCHHUC
JABUIKCHUA

11.04.2026

85

KonTponbHas padota "BekTopsl B
npocTtpaHcTse"

16.04.2026

86

Ob6o6maromee nosropenue 11 noHsATHH U
MeTonoB Kypca reometpun 10—11 kmaccos,
cucrtemaTtusanus 3Hanuil: "l[lapanienbHoCTh
MPSAMBIX U IJIOCKOCTEHN B MPOCTpaHCTBE"

17.04.2026

87

O6o06maromee moBTopeHue 11 moHITHI 1
MeTonoB Kypca reometpun 10—11 kmaccos,
cucTteMaTusanus 3HaHuil: "BekTopsl B
npocTpaHcTae”

18.04.2026

88

O6o06maromiee moBTopenue 11 moHsTHA 1
MeTo10B Kypca reomeTpuun 10-11 kiaccos,
cucTteMaTusanus 3HaHuil: "BekTopsl B
IpOCTpaHCTBE"

23.04.2026

89

O6o6mmaromiee nopropenue 11 nouaruit u
MeTo0B Kypca reometpuun 10—11 kmaccos,
cucreMarusanus 3HaHui: "O0beM
MHOIOTpaHHHKaA"

24.04.2026

90

O6o06maromiee nopropenue 11 nonstuii u
MeTOJI0B Kypca reometpun 10—11 knaccos,

25.04.2026




cucremarusanud 3Haauii: "O0beM
MHOTOIpaHHUKA"

91

Ob6o6marommee nosropenue 11 noHATHH U
MeTon0B Kypca reometpun 10—11 kmaccos,
cucteMartusanus 3Hanuii: "Ilnomanu
TTOBEPXHOCTU U 00BEMBI KPYTIIBIX TEl"

30.04.2026

92

Ob6o6marommee nmosropenue 11 moHsATHH U
MeTonoB Kypca reometpun 10—11 kmaccos,
cucteMaTtusaius 3Hanuii: "[lnomaan
MTOBEPXHOCTU U 00BEMBI KPYTIIBIX TEl"

07.05.2026

93

HroroBast KOHTpOsIbHAs paboTa

08.05.2026

94

Hrorosast KOHTpoOIbHAs paboTa

08.05.2026

95

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
3HAaHUU

14.05.2026

96

Hcropus pa3BuTus CTEpEOMETPUN KaK HAYKU
" €€ POJIb B Pa3BUTHUH COBPEMEHHBIX
WHKXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

15.05.2026

97

Hcropus pa3BuTHS CTEpEOMETPUM KaK HAyKH
U €€ poJIb B PA3BUTUHU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJOTUI

16.05.2026

98

Hctopus pa3BuTHs CTepEOMETPUN KaK HAYKH
U €€ pOoJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

21.05.2026

99

Hctopus pa3BUTHS CTEPEOMETPUN KaK HAYKH
U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

21.05.2026

100

Hctopust pa3BUTHS CTEPEOMETPUN KaK HAYKH
" €€ POJIb B Pa3BUTHUH COBPEMEHHBIX

22.05.2026




HWHXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHH

I/ICTOpI/IH pa3BUTHA CTCPCOMCTPHUHU KaK HAYKHU

101 U €€ poJib B Pa3BUTUU COBPEMEHHBIX 1 22.05.2026
WH)XEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHI
HcTopus pa3BUTHSA CTEPEOMETPUH KaK HAYKH
102 U €€ poJib B Pa3BUTUU COBPEMEHHBIX 1 23.05.2026
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

JI.C.Atanacsu,B.®.byty30B, C.b.Kagomues,JI.C.Kucenesa, 3.1". [lo3nsk

I'eometpus 10-11kmaccol.yueOHUK 7151 0011€00pa30BaTEIbHBIX YUPEKACHHIM.

METOAUYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
POII



		2025-10-22T19:51:39+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ШКОЛА № 78 КРАСНООКТЯБРЬСКОГО РАЙОНА ВОЛГОГРАДА"
	я подтверждаю этот документ




