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IHHOACHUTEJIBHASA 3AIINCKA

I'eomerpust sBIsCTCS OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro oOmero oopa3oBaHus,
TaK Kak o0ecreynBaeT BO3MOXKHOCTb M3y4YEHHUs AUCLUILIMH €CTECTBEHHO-HAYyYHOIH HalpaBiIeHHOCTU
U TPEeAMETOB T'yMaHUTapHOro IuKiaa. IlockosbKy Jormdyeckoe MbllIeHHE, (OpMHpPYyEMOe IpH
M3y4YeHUH OOYyYalOImMMHUCS TOHSATHUWHBIX OCHOB TEOMETPUH, TPH JO0Ka3aTelIbCTBE TEOPEM H
IIOCTPOCHUU LIEMOYKU JIOTUYECKUX YTBEPXKACHUW NPU PELIEHUH I'€OMETPUUECKHX 3a/ay, YMEHHE
BBIIBUI'aTh U OINpPOBEPraTb TUIOTE3bl HENOCPEICTBEHHO MCIIOJIB3YIOTCS IPH PEIICHUH 3a/ad
€CTECTBEHHO-HAyYHOI'0 IIUKJIA, B YACTHOCTH (PU3NYECKUX 3a/a4.

Llenbp ocBoeHust mporpammbl ydeOHOro Kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE —
pa3BUTHE WHAMBHUIYAIbHBIX CHOCOOHOCTEH OOydaImuXcs MpU HW3YYEHHH TIEOMETPUH, Kak
cocTaBJIsAlOLIed npeaMeTHOW obsactn «MaTtematuka M HMH(pOpPMaTHKa» uepe3 oOecreueHue
BO3MOKHOCTH TPHOOpPETEHUsT M HCIHOJIb30BaHUs Oosiee TIIIyOOKHX TE€OMETPUYECKUX 3HAHUU H
NCUCTBUH, CIENU(PUYHBIX TEOMETPUH, M HEOOXOAMMBIX I YCHEIIHOTO MNPOQecCHOHATBHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIB30BAaHUEM MAaTEMAaTHKH.

[IpuopuTeTHBIMM 3aJjauaMH Kypca F€OMEeTpUU Ha YriyOJIEHHOM YpOBHE, PacCIIUpPSIOIUMHU U
YCUJIMBAIOIUMU Kypc 6a30BOTO YPOBHSI, SIBIISOTCSL:

pacipeHue NpeACTaBICHUs O TEOMETPUU KaK 4acTH MUPOBOW KYyJbTYPHI U (POPMHPOBAHUE
OCO3HAaHUS B3aMMOCBSI3H F€OMETPHUH C OKPYKAIOIIUM MUPOM;

¢dbopMHpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHIIMX
MaTeMaTHYECKUX MOJIENSX, MMO3BOJISIONIMX ONMCHIBATh M M3y4aThb Pa3HbIE SBICHUS OKPYKAIOIIETO
MUpa, 3HaHWE MOHSITUWHOTO amnmnapara 1o pasjaeny «CtepeoMeTpus» yueOHOTro Kypca reOMETpUu;

(dbopMHpOBaHKE YMEHUS BIAIETh OCHOBHBIMH MOHSTHIMH O MIPOCTPAHCTBEHHBIX (QUTypaxX U UX
OCHOBHBIMM CBOWCTBaMHM, 3HaHHE Te€OopeM, (GOpPMYJl U yMEHUE UX MPUMEHSATh, YMEHUS JI0Ka3bIBaTh
TEOpEeMbI U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELIeHNUs 3a/ay;

dbopMHpOBaHME YMEHHUS paclo3HaBaTb Ha YepTekaxX, MOJENIAX U B pEalbHOM MHpE
MHOTOTPaHHHUKH U TeJla BPalleHHsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJIEIIN;

(dbopMHUpOBaHHE MOHUMAHUS BO3MOXXHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHUS MaTeMaTHYeCKHX
Teopuii, GopMUpOBaHHE TOHUMAHUS POJIM AKCHOMATHKH MPH MPOBEICHUN PacCyXKJICHHI;

(¢hopMHpOBaHHE YMEHUS BIaJ€Th METOJAAMHU JI0KA3aTEIbCTB U aJTOPUTMOB PEIICHUS, YMEHUS
UX TPUMEHATh, IPOBOAUTH JOKA3aTeNbHbIE PACCYKIEHUS B XOJI€ PEIIECHUS CTEPEOMETPUUYECKUX
3ajad M 3a7a4y ¢ MPaKTHUECKUM coJiepKaHueM, (pOpMHUpPOBaHUE MPECTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTelbCTB MpPH OOOCHOBAaHMHM MAaTE€MaTUYeCKMX YTBEPKICHUH W PONM aKCHOMATUKU B
MIPOBEJICHUH JIETYKTUBHBIX PACCYXICHHUIA;

pa3BUTHE U COBEPUICHCTBOBAHWE HWHTEIJIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN
o0yyaromuxcs, IO3HABaTeNIbHOM AKTUBHOCTH, HCCIEI0BAaTEIbCKUX yMEHUH, KPUTHUYHOCTH
MBIIJIEHMS], UHTEPECA K N3YUEHHUIO T€OMETPHH;

¢dbopMupoBaHue (QYHKIMOHAIBHOM T'PaMOTHOCTH, pEJIEBAHTHOW TIE€OMETPUHU: YMEHHUS
pacrno3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHITHI, OOBEKTOB U 3aKOHOMEPHOCTEW B peajbHBIX
KU3HEHHBIX CUTYallUAX U MPU U3YYCHUU JPYTUX YU€OHBIX MPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJAEIUPOBAHUS pPEaJbHBIX CHUTYyallMi, MUCCIEJOBAHMS IOCTPOEHHBIX MOJEIEH,
MHTEPIIPETAIMH [TOJIyYEHHBIX PEe3yJIbTaTOB.

OCHOBHBIMHU COJIepKaTeIbHBIMU JUHUSAMH y4yeOHoro kypca «['eomerpusi» B 10-11 xmaccax
apisAroTcs: «IIpsMble M IJIOCKOCTHM B NpPOCTpaHCTBE», «MHororpanHuku», «Tema BpamieHus»,
«BekTophl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/[BUIKEHUS B IPOCTPAHCTBEY.



ChopmymupoBannoe Bo DPI'OC COO TtpeboBaHHE «YyMETh OIEPUPOBATH MOHATUIMU,
pEJIeBaHTHBIMH T€OMETPUU Ha yriyonéHHoM ypoBHe 00yueHus B 10—11 kimaccax, OTHOCHTCS KO BCEM
COJIep KaTEeNIbHBIM JIMHUSAM Y4e€OHOTO Kypca, a pOpMHUpPOBaHUE JOTMYECKHX YMEHHUN pacrpeaessieTcs
HE TOJIbKO IO COJEpP>KaTEeNIbHBIM JIMHUAM, HO U 1o roaaM obyuenus. Conep:kaHue oOpa3zoBaHUS,
COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yibTaraM ocBoeHuss @DenepanbHOil pabodeil MporpaMMel,
pacrpeniei€éHHBIM 10 rojaM OOy4YeHHs, CTPYKTYPHPOBAHO TaKHMM o00pa3oM, dYTOOBI KO BCEM
OCHOBHBIM, MPHUHLUUIHAIBHBIM BOIpOcaM oOydarommecs OOpallaJuch HEOJHOKPAaTHO. ITO
MO3BOJISIET OPraHU30BaTh OBJA/IEHUE T€OMETPUYECKUMU MOHSTUSAMU U HaBBIKAMH IOCJIEIOBATEIBHO
U TOCTYMAaTeJIbHO, C COONIOJICHUEM MPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAaTh B
OOIIYyI0 CHUCTEMY TE€OMETPHUYECKUX TIPEACTaBICHUN OOy4aroImuXcs, paclupss u yrayomss e€,
00pa3ys MPOYHbIE MHO)KECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3mnath ycnoBus g guddepeHnnanud  oOydeHHUs, TOCTPOCHUS HWHIMBUAYAIbHBIX
00pa3oBaTENbHBIX MPOrpaMM, OOECIICUHUTh YIIyOIEHHOE M3yYeHHE TeOMETPHH KaK COCTABIISIOLICH
yueOHOro npeaMeTa «MaremaTukay;

MOATOTOBUTH OOYyYaIOIIUXCs K MPOJOJIKCHHIO H3YyUYEHHUs MaTeMaTHKU C y4€ToM BbIOOpa
Oynyuieit mpodeccun, obecriedynBasi MPEEMCTBEHHOCTh MEXIYy OOMUM U MpodhecCHOHATBHBIM
o0Opa3oBaHHUEM.

Ha usydenue yuebHoro kypca «l'eomerpus» Ha yriayOn€HHOM ypoBHE oTBoamTcs 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Heaeno), B 11 kimacce — 102 gaca (3 yaca B HEACIIO).

COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsmasi, IIIOCKOCTb, MpocTpaHCcTBO. [ToHATHE 00
aKCHOMaTUYECKOM IOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosnoxkeHue NpsSMbIX B IMPOCTPAHCTBE: IE€peceKaroluecs, NapamieidbHble U
CKpemuBamomuecs npsmele. [IpusHakn ckpemmBarommxcss NpsambiX. [lapanmnenbHOCTh NPSMBIX U
IUIOCKOCTEN B TMPOCTPAHCTBE: IMapajljIeNIbHbIE NPSMBIE B IPOCTPAHCTBE, IMAPAJIEIBHOCTh TPEX
MPSIMBIX, MApaJUIEIbHOCTh NPSIMOM M IUIOCKOCTH. [lapannenbHoe U LEeHTpaabHOE MPOEKTUPOBAHUE,
n3zoopaxenue guryp. OCHOBHbIE CBOMCTBA MapalieIbHOrO IpoeKkTupoBanus. M3006paxkenue puryp B
MapaJuIeIbHOM MPOEKIMU. YTJIbl C COHANpPaBICHHBIMU CTOPOHAMHU, YIOJl MEXIY HpSIMBIMH B
npoctpaHcTBe. IlapanienbHOCTh MIIOCKOCTEN: MapaieibHble MNIOCKOCTH, CBOWCTBA MapajlIEIbHBIX
mwiockocteil. [Ipocreiimme npocTpaHCTBEHHbIE (DUTYPBI HA MIIOCKOCTH: TETpadap, Hapaslieenure],
MOCTPOEHUE CEUCHHIA.

[lepneHIUKYIAPHOCTD NMPSAMOW U IUIOCKOCTH: MEPHNEHIUKYISAPHBIE NPSIMbIE B IIPOCTPAHCTBE,
IIpsIMBIE MapaJUIebHbIE U NEPIEHANKYISPHBIE K INIOCKOCTH, IPU3HAK MEPIEHIUKYIIPHOCTH MPSAMON
1 IUTIOCKOCTH, TEOPEMA O MPAMOU MEPIEHIUKYIAPHON TNIOCKOCTH. OPTOrOHAIBHOE TPOECKTUPOBAHME.
[lepnieHIuKyNs)p U HAKJIOHHBIE: PACCTOSIHME OT TOYKU JI0 IUIOCKOCTH, PAcCTOSHUE OT MPSMOM 10
IUIOCKOCTH, TPOEKIHUs (UTrypbl Ha IUIOCKOCTh. IllepneHIuKyIspHOCTh IJIOCKOCTEH: MpU3HAK
MEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpéX MepneHauKyspax.

VYIubl B IPOCTPAHCTBE: YroJd MEXAY HMPSAMOM M IUIOCKOCTBIO, IBYIPAaHHBINA yroJI, JINHEWHBIN
yrojl JBYrpaHHOro yria. TpéxrpaHHbli W MHOrorpaHHbie yriibl. (CBOHCTBa IUIOCKHUX YIJIOB



MHOrorpaHHoro yryia. CBOMCTBAa IUIOCKMX W [BYTPaHHBIX YIVIOB TPEXTPAHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB ULl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Buabl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. IIpusma: n-yrospHas nmpusma, npsmMas u
HaKJIOHHAasl MPU3Mbl, OOKOBas U INOJHAasl MOBEPXHOCTh Npu3Msbl. [lapamienenunen, npsiMOYyroibHbIM
napajulejienuIe] 1 ero cpoicrsa. Kparyaiimime myrd Ha IOBEPXHOCTM MHOrOrpaHHHKa. Teopema
Oiinepa. [IpocrpancTBenHas Teopema [Tudaropa. [Tupamuna: N-yronpHas nupamuaa, MpaBUIbHAS U
yceu€HHas nupaMmusl. CBoiicTBa pédep M OOKOBBIX I'paHel mpaBwibHOW mupamuisl. [IpaBunbHbIE
MHOTOTPaHHHMKHU: IIpaBWJIbHAs IpU3Ma W INPaBWIbHAsA IMPaMUa, IPABWIbHAA TPEYTrOJIbHAS
IMpaMK/ia ¥ IpaBUIIbHBIA TEeTpasp, Ky0. [IpencraBienue o npaBUIbHBIX MHOTOTPaHHUKAX: OKTadIp,
JNOJEKAdAP U UKOCADIP.

Bbluuciienue 371€MEHTOB MHOIOIpaHHHMKOB: p&0pa, AuaroHanu, yriasl. Ilmomans OGokoBoi
IIOBEPXHOCTU U MOJHOM MOBEPXHOCTU HPSAMOM NMPHU3MBI, IUIOIAJAb OCHOBAaHUI, TeopeMa 0 OOKOBOM
MOBEPXHOCTU TpsAMOW Tpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH MPABUIBHOM
MIApaMU/Ibl, TEOpPEMA O IUIOMAAU YCEUEHHON TUPaMU/bl.

CuMMeTpust B TNPOCTPAHCTBE. OJIEMEHTBl CHMMETPUM IPAaBUIBHBIX MHOIOI'DAHHUKOB.
CuMMeTpuss B IPaBWIBHOM MHOTOIPDAHHUKE: CHUMMETpUS MapajuleleNuIeNa, CUMMETPHUs
MIPaBUJIBHBIX NIPU3M, CHMMETPUS IPABUIIBHON TUPAMUIBI.

BekTophI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJICHHbIE M IPOTHBOIIOJIOXHO HAIIPaBICHHBIE BEKTOpPHL. PaBeHCTBO
BEKTOPOB. JIEHMCTBUSA ¢ BEKTOPAMMU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB,
YMHOKEHUE BEKTOpa Ha uucio. CBolcTBa ClI0XEeHUS BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha
yucno. Ilonsatue xomianapHsle BEKTOpBI. [IpH3HaK KOMIUIAaHApHOCTH TPEX BEKTOpOB. lIpasuiio
napajurenenunena. Teopema O pas3loKEHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpssmoyronbHast cucremMa KoopauHaT B mpocTpaHcTBe. KoopaunaTel BekTopa. CBA3b MEXIY
KOOpJAMHATAMM BEKTOpa W KOOpJAMHAaTaMH TOYeK. YTroid Mexay Bekropamu. CkansipHoe
IIPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[loHATHSA: UWIMHApPUYECKAs MOBEPXHOCTb, KOHHMYECKash IOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, 0Opa3zyrouue nopepxHocteid. Tena BpalleHus: HUIUHJIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. BzaumHoe pacnonoxenue chepbl M IMIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe.
N300pakeHue Ten BpamieHusi Ha TUIOCKOCTH. Pa3BépTka nmnmHapa M Konyca. Cummerpus chepsl u
mapa.

O6BvéMm. OcHoBHble cBoOlcTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOJIHLHOTO
napajuienenunena u cieactsus w3 He€. OObEM mNpsAMONW M HAKIOHHOW TPHU3MBI, IUIUHIAPA,
nupaMuIbl 1 KoHyca. O0BEM 1mapa U mapoBOro CETMEHTA.

KomOuHnamuu Ten BpalieHust ¥ MHOTOTpaHHUKOB. [Ipiu3ma, BOucaHHas B IMJIMHJIP, ONMCaHHAs
okoJo unuHapa. [lepeceuenue chepsl 1 mapa ¢ miaockocTbio. Kacanue mapa u cepbl I0CKOCThIO.
[ToHATHE MHOTOTPaHHUKA, OMTUCAHHOTO OKOJIO c(hepbl, chepbl, BIMCAHHONH B MHOTOTPAHHUK WJIN TEJIO
BpaIeHHS.

[Tnomans MOBEPXHOCTH LMIMHApPA, KOHYyca, Iuomanb chepsl m e€ wyacreil. [lomobue B
npoctpancTBe. OTHOIIEHUE 00BEMOB, IUIOMIAACH MMOBEpXHOCTEH Mogo00HBIX Guryp. [IpeodpasoBanue



nonobusi, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C HCHOJIB30BAHUEM CTEPEOMETPHUUECKUX
METOJIOB.

[TocTpoeHue ceueHuit MHOTOIPAaHHUKOB U TEJl BPAIICHUS: CEUEHUs LMIMHAPA (IIapajule]IbHO U
NEPIEHAUKYJIIPHO OCH), CEYEeHUs KOHyca (IapajulesIbHble OCHOBAaHHMIO M IPOXOMSIINE uepes3
BEpILUMHY), CEUEHMs IIapa, METO/Abl IMOCTPOEHHsI CEUEHHUI: METOJ CIEJO0B, METOJ BHYTPEHHETro
IIPOEKTUPOBAHMSI, METO/1 IEPEHOCA CEKYLIEH MIIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpancTtBe. Onepanuu Hajx BEKTOpamMu. BEKTOpHOE YMHOKEHHE BEKTODPOB.
CpolicTBa BEKTOpHOro yMHOXeHHUs. [IpsMoyronpHas cucremMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxkenue BekTopa mo 0Oasucy. KoopanHaTHO-BEKTOpPHBIH METOJ INpHU
pelIeHNN TEOMETPUUYECKUX 3a/1a4.

JABu:KeHHMsI B MIPOCTPAHCTBE

JBwxeHust npocrpancTBa. Otobpaxenus. [IBrkeHus u paBeHcTBO ¢uryp. O6mue cBoiicTBa
JIBW)KEHUW. Buapl JBWKEHUN: NapaJUIelbHbIA IMEPEHOC, LEHTPAIbHAs CHUMMETpHUsS, 3€pKaJibHas
CHMMETpUsI, TIOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanus momodus. [psmas u cdepa Ditnepa.

INVIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «I'EOMETPUS
(YTJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJJHET'O OBIIET'O OEPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knanckoe BOCIIMTAHUE:

Cc(OPMHPOBAHHOCTh I'PAXKJIAHCKON MO3UIIMH 00YYaIOIIErocss Kak akTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCHMCKOro OOIIEeCTBA, MPEACTABIEHWE O MATEMaTHYECKHMX OCHOBaX ()YHKIMOHHPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJICHUM, MPOLETYp I'Pa)AaHCKOro o0IiecTBa (BHIOOPHI, OMPOCHl U APYroe),
YMEHHUE B3aUMOJICHCTBOBaTh C COLMAIBHBIMA WHCTUTYTaMH B COOTBETCTBMM C MX (DYHKIMSIMU U
Ha3HAYCHHEM,;

2) naTpMoTHYeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKON Tpa)TaHCKOW HMIEHTUYHOCTH, YBaXEHHUS K HPOLUIOMY H
HACTOAILLEMY POCCHICKOM MaTeMAaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSAM POCCUHCKHX
MaTEMaTHUKOB U POCCUICKON MAaTeMaTH4ECKOMN IIKOJIbI, UCIIOIb30BAHUE ITUX AOCTH)KCHHUU B IPYrUX
HayKaxX, TEXHOJIOTUSIX, cpepax SIKOHOMHKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIMTAHME:

OCO3HAHME JYXOBHBIX HEHHOCTEH POCCHUHCKOro Hapona, c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMs, 3TUYECKOIO MOBEIECHNUS, CBA3AHHOIO C NPAKTUYECKUM IPUMEHEHUEM JTOCTHIKEHUIN HAYKH
U JAESTEIBbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHHE YCTOMYMBOTO OyIYILIErO;

4) acTeTHYECKOE BOCTIUTAHME:

JCTETUUYECKOE OTHOILIEHHWE K MHUDY, BKIIIOUAs JCTETUKY MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW,
O00BEKTOB, 3aJay, pPELICHUH, pacCyKIACHHUH, BOCIPHUHUMYUBOCTH K MaTeMaTHYECKUM AacleKTaM
Pa3IMYHbBIX BUJIOB HCKYCCTBA;

5) pusznyeckoe BoCIUTAHUE:

c(OPMHPOBAHHOCTh YMEHHS NMPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpEcax 3J0pOBOrO U
6e3omacHoro oOpasa ’XKM3HM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0pOBBIO (370pOBOE MHUTaHHE,
cOamaHCUPOBAaHHBIA PEXUM 3aHITUN U OTIbIXa, peryisipHas (Gusndeckas akTUBHOCTD), GU3NYECKOE
COBEPLICHCTBOBAHNUE IIPH 3aHATHAX CIIOPTUBHO-030POBUTEIBLHON JEATEIBHOCTBIO;



6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYAy, OCO3HaHHME LEHHOCTH TPYAOIIOOWs, MHTEpPEC K pa3iIuyHbIM cdepam
npoeCCUOHATTLHON JIEATEIIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOM W €€ MPHIOKEHHSIMH, yMEHHE
COBepILIaTh OCO3HAHHBIM BBIOOp Oyayiiel Mmpoeccu M pealn30BbIBATh COOCTBEHHBIE KU3HEHHbIC
IUTaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa30BaHMIO M €caMOOOpa30BAHUIO Ha
IIPOTSKEHUHM BCEW >KU3HHM, TOTOBHOCTh K AKTUBHOMY YYacTUIO B PELIEHUHU IMPAKTUYECKUX 3a]ad
MaTeMaTHYECKON HalpaBIECHHOCTH;

7) 3K0J10rnYecKoe BOCIIUTAHME:

C(OPMHUPOBAHHOCTb  JKOJOI'MYECKOH  KYJIbTYypbl, I[OHHUMAaHHWE BIUSHHUS  COLMAIBHO-
SKOHOMHUYECKHUX IIPOLECCOB HA COCTOSIHUE IPUPOJHOM U COLMAIBHOM Cpelnbl, OCO3HaHUE
r7100aIbHOTO XapaKTepa SKOJIOTUYECKUX MpoOJIeM, OPHEHTAIMs Ha NMPUMEHEHHE MaTeMaTHYECKUX
3HaHUH U1 peleHus 3aa4d B 00JIaCTH OKPY>KaroIlel cpelibl, INIaHUPOBaHUE IIOCTYIIKOB M OLIEHKH UX
BO3MO>KHBIX ITOCJIEJCTBUH ISl OKPYKAIOLLEN CPE.Ibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKd U OOLIECTBEHHOW MPAKTUKH, NOHMMaHHE MAaTEMAaTUYECKOM HayKH Kak c(epbl YeIOBEUeCKOM
JESATEIBHOCTH, 3TANOB €€ Pa3BUTUA M 3HAUMMOCTHU JJIS Pa3BUTHS LIMBUIIM3ALUH, OBJIAICHUE SI3bIKOM
MaTeMaTUKM M MAaTeMaTU4YeCKOW KyJIbTYpOH KakK CpEACTBOM IIO3HaHUS MHpA, TOTOBHOCTb
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTEIIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIC YHHBepCcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue A1eucTBHA:

BBISIBJIATh M XapPaKTE€PH30BaTh CYIIECTBEHHbIC MPU3HAKU MaTeMaTHYECKHX 00BEKTOB, OHATHIHA,
OTHOIIEHUH MEXJy TMOHATUSAMHU, (QOPMYIUPOBATh OINpEAENeHUs TMOHATUH, YCTaHaBJIMUBATh
CYLIECTBEHHBIN IMPU3HAK KiIacCU(UKAIMK, OCHOBaHMS Jii OOOOIIEHUS W CpPaBHEHHUS, KPUTEPHUH
IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYIHpPOBaTh M MPeoOpa3oBbIBATH CYXICHMS: YTBEpIUTENbHbIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TNPOTHBOpeurs B (hakKrTax,
JIAHHBIX, HAOJIIOJICHUAX U YTBEP)KICHMSX, MpeiaraTb KpUTEPUH JUIs BBIBICHUS 3aKOHOMEpPHOCTEH
U IPOTUBOPEYHIA;

JieNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKII0YeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CaMOCTOATENBHO JI0OKA3aTeNbCTBA MAaTEeMAaTHUYECKUX YTBEpXKJIEHUH (IpsMble U OT
MPOTHBHOTI'0), BHICTPAUBATh apryMEHTALIMIO, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBHIBATh
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh crioco0 pemieHus yueOHOW 3ajaud (CpaBHUBATh HECKOJBKO BAapHAHTOB pPELICHUS,
BbIOMpATh HanboJee MOIXOASIINHN ¢ YIETOM CaMOCTOSTENbHO BBIZCICHHBIX KPUTEPHEB).

ba3oBble uccienoBare/bCKue NeHCTBHA:

UCIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUA HHCTPYMEHT MO3HaHUS, (HOpMyIHpOBaTh
BONIPOCHL, (UKCHUPYIOIIME NPOTUBOpEUHe, MpodsieMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;



MPOBOAUTH  CAaMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT,  HCCIEJOBaHUE IO
YCTAQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTW4ecKoro OOBEKTa, SBIIEHHUS, MPOIEecca, BBIIBICHUIO
3aBHCUMOCTEH MEXly 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

CaMoCTOSITENIbHO (POPMYIHpPOBaTH OOOOIIEHHS W BBIBOABI IO pe3yjabTaTaM IMPOBEAEHHOTO
HaOJIO/IEHUs, WCCIIEIOBaHMs, OLIEHWBATH JIOCTOBEPHOCTH IOJYYEHHBIX PpPE3YyJIbTaTOB, BHIBOJIOB U
000011eHMIT;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOLECCA, a TAKKE BBIIBUraTh MPEANOIOKEHUSI O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ nundopmanmeii:

BBISBJIATH JEPUIUTH MHPOPMAIUH, TAHHBIX, HEOOXOAMMBIX IJII OTBETA HA BOMPOC U IS
pelIeHns 3a/1auy;

BbIOMpaTh ~ MHQOpPMAIMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THUIIOB,  aHAJIM3UPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3INYHBIX BUIOB U (JOPM MPEACTABICHUS;

CTPYKTYypUpPOBaTh HMH(OpMalNIO, MPEACTABIATh €€ B pa3iMuHbIX (popmax, MILIIOCTPUPOBATH
rpaduyecku;

OLICHHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHUKaTHBHBIE YHHBeEPCcAIbHbIE YUeOHbIE el CTBUS

Oo0menue:

BOCIIPUHMMATh WU (OPMYJIUPOBATh CYKICHUS B COOTBETCTBUU C YCIOBUSIMH W LEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHSI B YCTHBIX M IMHUCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHHUS 110 X0y pEUICHUS 3a/1a4i, KOMMEHTHPOBATh NIOJIyYEHHBIA PE3YNIbTaT;

B XO0JI¢ OOCYXIIECHHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI, MPOOJICMEI,
pemaeMoil 3a7aud, BBICKA3bIBaTh HJAEU, HAIEIEHHBIE Ha IOMCK pEIIEHUS, COIMOCTaBISATH CBOU
CYXICHHSI C CYXICHUSMHU APYTUX YYACTHUKOB JHanora, oOHapyXHBaTh pa3iMuue M CXOJCTBO
MTO3UITUH, B KOPPEKTHOU (hopMe (OpMYIIUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

HpCHCTaBJ'IflTB p€3y1'II>TaTI)I peHIeHI/ISI 3a1a4u, BKCHCpI/IMeHTa, HUCCIICAOBaHUA, HpOGKTa,
CaMOCTOSITENTLHO BBIOMpATh (hOpMaT BBICTYIUICHUS C YYETOM 3ajad Mpe3eHTAIlMH U OCOOCHHOCTEH
ayTUTOPHUH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe AeiicTBUSs

Camoopranmu3anus:

COCTABJIATh IUIAH, AJTOPUTM peIIeHUs 3a7ayd, BbIOMpaTh CHOCO0 peleHHs ¢ y4ETOM
UMEIOLIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHaHThI pEeUICHUH ¢ yu€TOM HOBOM HH(DOpMaLINH.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM IMO3HABATENBbHON pe(IeKCUU KaK OCO3HAHHUS COBEPILIAEMbIX ACUCTBUH U
MBICIUTENBHBIX MPOIECCOB, X PE3YyJIbTAaTOB, BIAJAETh CIHOCOOAMU CaMOIPOBEPKHU, CAMOKOHTPOJIS
mpolecca 1 pe3yJsibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auH;

MIPEIBUJIETh TPYOHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IpU pELIEHMHM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HANJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBAaTh COOTBETCTBUE PE3yJibTaTa LENU U YCIOBUAM, OOBSICHATH NMPUUYUHBI JOCTHUKEHUS
WIA  HEJIOCTHXXEHHS  PE3yNbTaTOB  JESITEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh  OLEHKY
PUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEIBHOCTD:



MOHMMaTh W HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW WM WHAWBUAYAIBHOW pPaOOTHI TpH
pelieHny y4eOHBIX 3a/1a4, IPUHUMATH I1eJIb COBMECTHOW JIEATEIHHOCTH, IUTAHUPOBATh OPTaHU3AIIIO
COBMECTHOU pabOoThI, paclpeAeisaTh BUIBI padOT, TOTOBAPUBATHCS, 0OCYXKAATh MPOIECC U PE3yIbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYyNMoBBIX ¢opmax padboTel (0OCyXaAeHHS, OOMEH MHEHUN, «MO3TOBBIC
IITYPMBI» U WHBIC), BBIIIOJHATH CBOIO YacTh PabOTHl M KOOPJAMHUPOBATH CBOM JIEHCTBUS C IPYTUMHU
YJIecHaMU KOMAaHJIbI, OIICHWBATh KayeCTBO CBOETO BKJaga B OOMIMI MPOIYKT IO KPUTEPHSIM,
cOpPMYIIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

HNPEIMETHBIE PE3YJIbTATbBI

K xonity 10 kiacca o0ydarmmiics HAydYNUTCS:

CBOOOJHO OINEpPUPOBATh OCHOBHBIMHU TMOHITHSIMH CTEPEOMETPUU NPU PEIICHUU 3a7ad U
MIPOBEJICHUN MaTeMaTHYECKUX PACcCYKICHU;

MIPUMEHATh aKCHUOMBI CTEPEOMETPUU U CIICJICTBUSI U3 HUX NPU PEIICHUU T€OMETPUUECKHUX
3azauy;

KJIaCCU(PUIIUPOBATh B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U MJIIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJIHO OIEpUPOBATh TMOHSATUSMU, CBSI3aHHBIMHU C yIjaMd B MPOCTPAHCTBE: MEKAY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKY MPSMOMN U TIIIOCKOCTHIO;

CBOOOJTHO OTEPUPOBAThH MOHITUSAMH, CBA3aHHBIMU C MHOTOTPAaHHUKAMHU;

CBOOOJTHO pacmo3HaBaThb OCHOBHBIE BHUIbI MHOTOIPAHHUKOB (IIpU3Ma, MHUpaMHIA,
MIPSIMOYTOJIbHBIN Mapasiesenune, Ky0);

KJIaCCU(PUIIUPOBATh MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS I KIIACCU(PUKALIHH;

CBOOOZIHO OMEpUpOBaTh TMOHATHUSIMM, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHHUKOB
MIJIOCKOCTBIO;

BBITIOJIHATh TApaJIIEIbHOE, LEHTPAIbHOE M OPTOTOHAJIBHOE MPOEKTHpOBaHUE (GUTyp Ha
MJIOCKOCTh, BBITIOJIHATH N300pakeHust (pUryp Ha MmiocKoCTH;

CTPOUTH CEUYEHHUSI MHOTOTPAHHHMKOB PA3JIMYHBIMHU METOJIaMH, BBITIOJHITH (BBIHOCHBIE)
TJIOCKHE YePTEkKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHHU3Y;
BBIYUCIISITH  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPaHHUKOB  (MpuU3Ma,  MHUpaMUIa),
T€OMETPUUYECKHUX TEJI C MPUMEHEHHEM (OPMYIT,

CBOOOJTHO ONIEPUPOBATH MOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U IIOCKOCTh
CUMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI;

CBOOOJITHO OMEPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJHHATAM B
MIPOCTPAHCTBE;

BBITIOJTHSTH JICUCTBUS HAJl BEKTOPAMH;

pemars 3a7adyd  Ha JOKA3aTeIbCTBO MATEMAaTHUYECKHMX OTHONIICHHH H HaXO0XICHHUE
T€OMETPUUYECKUX BEIWYUH, TIPUMEHSST U3BECTHBIE METOABI MPU PEIICHUH MAaTeMaTHUUECKUX
3a/1a4 TOBBIIIEHHOTO U BHICOKOTO YPOBHSI CJIO)KHOCTH;

MPUMEHATHh MPOCTEHIINEe MNPOTPAMMHBIE CpPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI MPU PEIICHUH CTEPEOMETPHUECKHUX 3a7aY;

U3BJIEKaTh, MPeoOpa30oBbIBATh M WHTEPIPETHPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YepTEkKaxX U PUCYHKAX;



MIPUMEHATH TOJYYCHHbIC 3HAHUS HA NPAKTUKE: CPABHUBATH M AHAIU3UPOBATh pEalbHbIC
CUTYyAallUH, IPUMEHATh U3YYCHHBIC MTOHATUSA B IPOLECCE MOUCKA PELICHHUS] MaTEMaTUYECKU
chOopMyIUPOBAHHON MPOOJIEMBI, MOJICIIMPOBATh PeabHbIC CUTYAIlMH Ha S3bIKE TE€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIH C HCHOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATUU H
TEeopeM, ammapara anreOphl, peliarh MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKJIEHUEM
F€OMETPUYECKHUX BEJINYUH;

UMETh TPEJCTABIICHUsT 00 OCHOBHBIX JITAlax Pa3BUTHS F€OMETPHH KaK COCTaBHOW YacTU
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K konmy 11 knacca oOyyarommuiicss HAy9UTCs:

CBOOOJHO OIEpPUPOBATh TOHATHUSMHU, CBSI3aHHBIMH C HWJIMHAPUYECCKOH, KOHHYECKON W
chepruecKoil MOBEPXHOCTIIMH, OOBICHATH CIIOCOOBI TIOTyYCHHUS;

ONEPUPOBATh TIOHATHUSAMH, CBSI3aHHBIMH C TEJlaMU BpALICHUS: [HIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Tesa BpalleHus (IMIMHApP, KOHYC, cdepa U Iap) U OOBSICHITH CHOCOOBI
TIOJTYYCHUS TEJI BPAICHUS;

KJ1acCU(UIUPOBATH B3AUMHOE PACIIONI0KEHUE CPephl U MIOCKOCTH;

BBIYHCIISATH BETMYMHBI 3JIEMCHTOB MHOTOTPAHHHUKOB U TEJl BPAICHUS, 00BbEMBI U TUIOIIA TN
MMOBEPXHOCTE MHOTOTPAHHUKOB W TEJ BPANICHHS, TEOMETPUUYCCKUX TEI C MPUMEHECHUEM
opmyu;

CBOOOJHO OMEpUpPOBaATh MOHSATHIMH, CBS3aHHBIMH C KOMOMHALMAMU TeNl BpALICHUS U
MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIHMCAaHHBIM B cdepy U OMHCAHHBIN OKOJO cdepsl,
cdepa, BliMcaHHAas B MHOTOTPAHHUK UITU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEX/TY TUIOIIA IIMU TTIOBEPXHOCTEH ¥ 00bEMaMU TI0TOOHBIX TET;
M300paxkaTh M3y4aeMble (PUTypHI, BBIMONHSTH (BBIHOCHBIE) MJIOCKHE YePTEKHU U3 PUCYHKOB
MIPOCTBIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tell BpallleHus;
W3BJICKATh, MHTEPIPETUPOBATh M TPEe0OpPa30BLIBATh WHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MpeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

CBOOOJTHO OIEPUPOBATH MIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTNEPAIlMK HAJl BEKTOpaMHU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTeMe KOOpMHAT;

pelaTh reOMeTpUYECKUE 3a/1a4K Ha BHIYMCICHUE YTIIOB MEXAY MPSMBIMH U TIOCKOCTAMH,
BBIYHCJICHUE PACCTOSHUN OT TOYKH JO TUIOCKOCTH, B IEJIOM, Ha NMPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOTO METO/Ia TIPU PEIICHUY;

CBOOOJHO OMEpPUPOBATH MOHSATHSIMH, CBSI3aHHBIMH C JIBIDKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JBUXECHUN;

BBITIONTHSATH N300pa’keHUsI MHOTOTPAaHHUKOB ¥ TEJl BpAIIeHH TpY NapaslieIbHOM MEepPeHoce,
[EHTPATbHOW CHUMMETPHH, 3€pKATbHOM CHUMMETPHH, IMPU TOBOPOTE BOKPYT TMPSIMOM,
npeoOpa3oBaHus TOI00WS;

CTPOUTH CEYEHUS MHOTOTPAHHHUKOB M TEJI BPAMICHHS: CCUCHUS IWIHHPA (apauieIbHO U
MIEPIICHINKYJIIPHO OCH), CEUeHHUs KOHyca (TMapajuielbHbIe OCHOBAHHUIO M IPOXOJISIINE
yepes BEpIINHY), CEUSHHUS 11apa;

UCIONIb30BaTh METOABl TOCTPOSHHUS CEUYCHMIl: METOJ CJEAO0B, METOJ BHYTPEHHEro
MIPOSKTHPOBAHMSI, METO]T TIEPEHOCA CEKYIICH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKHUE YTBEPKICHHUS,



NPUMEHSTh TeOMETpUYecKne (aKkThl JUIsI  PEIIeHHWs CTEPEOMETPUYECKHX — 3ajad,
MPEIOIarafoliX HECKOJIBKO INAroB PEIICHHs, €CIH YCIOBUS IMPHUMEHEHHS 3aJaHbl B
SIBHOU U HESIBHOU (hopme;

pemats 3aJa4d  Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOIICHHH W HAXOXJICHUE
TrCOMCTPHUICCKUX BCINYHH,

IIPUMEHATh IPOTrPaMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHHMKAIMOHHBIE CUCTEMBI IIpU
PEIICHNUN CTEPEOMETPUIECCKUX 3a]1aY;

MNPUMCHATH IOJYUCHHBIC 3HAHHA HaA IMPAKTUKE. CPaBHUBATH, AHAJIMU3UPOBATHL U OLICHUBATH
peanbHble CUTYyallud, NIPUMEHATh HM3Yy4YEHHBIC IIOHATHs, TEOPEMBI, CBOWCTBA B IIPOLECCE
MOMCKA pEIICHUs] MaTeMaTH4ecKH C(OpMyIMpPOBAaHHONW NPOOJIEMBI, MOJAEIHPOBATH
peaibHBIE CHTyallMd Ha s3bIKE TE€OMETPHH, HCCIEI0BaTh IOCTPOCHHBIC MOJICIN C
HCIIOJIb30BAHUEM TI'E€OMETPUYECKMX IIOHATUM M TEOpeM, ammapara aiaredpbl, pelaTh
IMPAKTUYCCKUE 3a/la4H, CBA3AHHBIC C HAXOXICHUCM I'COMETPUICCKUX BCIIUYNH,

UMETh MPEJCTAaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS '€OMETPUU KaK COCTaBHOM 4acTh
(byHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  TIpakrseckue (uudposrie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606III€HIfC " 15 1
CHUCTEMaTHU3aIUs 3HAHUM
3 O6bEéM MHOTOTpaHHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHuUE, 0606meHI/vIe u 17 5
CUCTEMaTH3aI1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
ara undposbIie
Nenn/m  Tema ypoka KoHTpoJbHbIe A op
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
padoTshI
pecypcsbl
1 [ToBTOpEHME TEMBI "KoopILI/IHaTLj BEKTOpa 03.09.2024
HA TUIOCKOCTH U B IPOCTPAHCTBE
5 [ToBTOpEHME TEMBI "CKaJ'I'SIpHOG 04.09.2024
IIPOU3BE/IEHUE BEKTOPOB
I1 "B
3 OBTOpeHHE TeMblI "Brruncnenue y'1:na 05.09.2024
MEX/1y BEKTOpaMHU B IPOCTPAHCTBE
H n =
4 OBTopeHI/IeV TEMBbI YpaBHeHI/I"e psSIMOiA, 10.09.2024
IIPOXOJAIIEH Yepe3 BE TOUKU
5 YpaBHEHHE INTOCKOCTH, HOPMAJb, 11.09.2024
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 12.09.2024
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHue 17.09.2024
Tusei .
8 VHEHbIe HEPAaBEHCTBA, JIMHEHHOE 18.09 2024
IpOrpaMMHUPOBaHKE
e .
9 MHEIHbIE HEPABEHCTBA, JIMHEHHOE 19.09.2024
IPOrpaMMUPOBAHNE
10 AHanuTHYECKHe METO/Ibl pacuéTa yria 94.09.2024
MEXy NPSIMBIMA B MHOTOI'paHHUKAX
11 AHanuTHYECKHe METO/IbI pacuéTa yria 95.09.2024

MECXKAY IMIIOCKOCTAMU B MHOI'OI'paHHUKax




dopMyia pacCTOSIHUSA OT TOYKH 10

12 26.09.2024
IUIOCKOCTH B KOOpAMHATAaX
HaxoxkaeHue pacCTOSIHAM OT TOYKH J10

13 AICHHE P A 01.10.2024
TUIOCKOCTH B KyOe
Haxoxnenue paccTOSIHUN OT TOYKHU J0

14 AICHHE P $ g 02.10.2024
IUIOCKOCTH B MPABHJILHOMN ITHMPaMH/IE
Kourponsnas padora "AHanuruueckas

15 POILHAA P 03.10.2024
reOMETPHS
CeueHHs1 MHOTOTPAHHUKOB: CTAHIAPTHHIE

16 P Aap 08.10.2024
MHOTOTPaHHUKH

17 CedeHuss MHOTOIPAaHHUKOB: METOJI CIEI0B 09.10.2024
CedeHHUsT MHOTOIPAaHHHUKOB: CTaHapTHBIC

18 MJIOCKOCTH, TIEPECEeUCHUs IPSIMBIX U 10.10.2024
IUIOCKOCTEHN
ITapasuienpHble IPSAMBIE U THIOCKOCTH:

19 p p 15.10.2024
napajyie/ibHbIe CEUCHHUS
[TapauiensHble OPSIMBIE U IIOCKOCTH:

20 b’ b2 16.10.2024
pacyéT OTHOIICHHA
ITapasenapHble IPSIMBIE U TUNIOCKOCTH: VIJIBI

21 P P - 17.10.2024
MEKY CKPEITHBAOIIIUMUCS TTPSIMBIMH
[eprieHAUKYIISPHBIE IPSMBIE U IIIOCKOCTH:
CTAHJAPTHBIE TIAPBI TIEPIIEH UK YIITPHBIX

22 FAAPTHEIC Tapbl TIEPTICHIMKYIIAD 22.10.2024
IUTOCKOCTEH U TPSMBIX, CHMMETPHH
MHOTOTPaHHHKOB
ITeprieHAUKYIISIpPHBIE IPSAMBIE U INIOCKOCTH:

23 PTCHAMIYIAPHBIC TP 23.10.2024
TEOopeMa O TPeX MEePICHIUKYIIsIpax
IleprieHAUKYIISIPHBIE TIPSAMBIE U IUIOCKOCTH:

24 PTCHAMIYIAPHBIC TP 24.10.2024

BBIYUCJICHUA OJIMH B MHOT'OI'PAHHUKAX




25

[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

01.11.2024

26

HOBTOpeHI/Ie: mjIomaanu MHOIOyroJibHMKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
moa00ust

05.11.2024

27

28

29

[ToBTOpEHME: IIOMIAAX MHOTOYTOJIbHUKOB,
(bOopMYITBI TSI TIOMIAACH, COOOPaKEHUS
o 100us

[Tnomany ceyeHuii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

[Tnomany ceyeHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Moa00us

06.11.2024

07.11.2024

12.11.2024

30

KonTponasnas pabora "[loBTopenue:
MHOTOT'PaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

13.11.2024

31

32

O6BéM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJuleenuneaa

3agauu 00 yABOEHHHM Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

14.11.2024

19.11.2024

33

CrepeomeTpHuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJenenuneaa

20.11.2024

34

35

[Ipuknagubie 3aa9u, CBsI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBHOTO
napasuiesenumneia

O06BEM npsMOi IPU3MBI

21.11.2024

26.11.2024




CrepeoMeTpUueCcKUe 3aJa4l, CBA3aHHBIE C

36 . - 27.11.2024
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 HpI/IKJIf,I[HBIe 3a/1a4u, CBSI3aHHbBIE C 00BEMOM 98.11.2024
TPSIMOU TIPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém 03.12.2024
HAKJIOHHOM MPU3MBbI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaita. Oobpém 04.12.2024
MTUPAMU/IBI

40 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE 05.12.2024
00BeMOB UpamMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béma nupamuabl. OTHOIICHKE 10.12.2024
00BeMOB UpaMu ¢ OOLIUM YIIIOM

42 CTC?GOMCTpI/I‘IeCKI/Ie fanatm, CBSI3aHHBIE C 11.12.2024
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CT@E)GOMGTPI/I‘IGCKI/IG 3aJ1a4¥, CBSI3aHHBIC C 12122024
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI

44 Ten", CBA3aHHLIC ¢ 00HEMOM HAKJIOHHOM 17.12.2024
TIPU3MBI

45 HpI:I'KJ'Ia,[[HBIe 3aJa49u H? TeMe "OO0BEMBI 18.12.2024
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUJIBI

16 [Tpumenenue 00bEMOB. Borunicienue 19.12.2024
PACCTOSTHUS JI0 TIOCKOCTH

47 KonTtponbsnas pe}'60Ta "O6BEM 94.12.2024
MHOTOTpaHHHKA

48 Hunuuapudeckasi HOBEPXHOCTb, 25.12.2024




00pa3yromue HUJIMHIPUIECKOM
MOBEPXHOCTHU

unuaap. [psamoi KpyroBod HUIMHAD.

49 26.12.2024
[Imomane MOBEpXHOCTH LUAIUHIAPA

50 KOHI/I‘ICCKS.iI MOBEPXHOCTh, 00pa3yrolue 14.01.2025
KOHUYecKol moBepxHoctu. Konyc

51 Ceuenue KOH}v/ca IUIOCKOCTBIO, 15.01.2025
napauieIbHOM MIIOCKOCTH OCHOBaHUS

59 YCe‘-Ié}'I.HHﬁ KoHyc. M300pakeHrne KOHYCOB 16.01.2025
U yCEYEHHBIX KOHYCOB

53 [Tnomane 60KOBOM MOBEPXHOCTHU U MOJHOMN 91.01.2025
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOIM MOBEPXHOCTH U ITOJTHON 99 01.2025
MOBEPXHOCTH KOHYCa
CrepeomeTpryuecKkue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIYHUCICHHE, 23.01.2025
MOCTPOEHUEM CEUCHUMN HWJIMHIPA, KOHYCA
CrepeoMeTpuueckre 3aauu Ha

56 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, 28.01.2025
MOCTPOEHUEM CEUCHUMN HWJINHIPA, KOHYCa

57 [IpuknanHblie 3a1a4u, CBSI3aHHBIE C 99.01.2025
[UTHHIPOM

58 [TpuknamHbIie 3a/1a49M, CBSI3aHHBIC C 30.01.2025
ITUTHHIPOM

59 Cdepa u map 04.02.2025
[lepeceuenmue cdepsl U Mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bug u 05.02.2025

n300pakeHue mapa




61

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua u
n300pakeHHE 1mapa

06.02.2025

62

63

VYpasnaenue chepsl. [Lnomans chepst u eé
yacreu

Cummetpus cdepsl 1 mapa

11.02.2025

12.02.2025

64

CrepeomeTpuueckue 3a1a4i Ha
JI0Ka3aTeIbCTBO M BBIUYUCIICHHUE, CBI3aHHBIC
co cdepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIOCKOCTHIO

13.02.2025

65

CrepeomeTpHuyuecKue 3a1a4u Ha
JOKa3aT€JIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co cdepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIOCKOCTHIO

18.02.2025

66

67

68

[Ipukianubie 3a1a4n, CBsI3aHHBIE CO cPepoit
U II1apOM

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHHS B OKPYKHOCTH, CTAH/IAPTHBIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUS U
MHOT'OT'PaHHUKOB

19.02.2025

20.02.2025

25.02.2025

69

3agauu o Teme "Tena U TOBEPXHOCTH
BpanieHus"

26.02.2025

70

71

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

KonTtponbHas padora "Tena 1 moBepXHOCTH
BpaiueHus"

27.02.2025

04.03.2025

72

O06Bém munuHapa. Teopema 06 00bEME

05.03.2025




MMpAMOIro HujiInHApa

73

74

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

[Tnomaau 6OKOBOW M MOJHON MTOBEPXHOCTH
KOHYyca

06.03.2025

11.03.2025

75

CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
BBIYHCIICHHEM 00BEMOB IUIIMHAPA, KOHYCa

12.03.2025

76

77

78

79

80

[Tpuknagaeie 3aaauu 1o Teme "OOBEMBI 1
TJIOIA U TTIOBEPXHOCTEHN Te"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHuecKUe 3a]a41, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB 111apa, IapoBOro
CerMEHTa U IMapOBOr0 CEKTOPa

[Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomaabio chepsl. COOTHOIIECHHS MEXKTY
IUIOINAASIMU TOBEpXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

[TonoGHBIE TETa B IPOCTPAHCTBE.
H3meHnenue o0bEMa npu moJo00uu.
CrepeomMeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
BBIUMCIICHHEM 00BEMOB Tell U IUIOMIACH
MTOBEPXHOCTEN

KonTtpomnpHas padora "[1nomaau
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TeT"

13.03.2025

18.03.2025

19.03.2025

20.03.2025

01.04.2025

81

JBuxenus npoctpancTBa. OToOpaskeHusl.
JBmxenus u paBeHCTBO (puryp. O6mme

02.04.2025




CBOMCTBA JIBMKEHUI

82

83

Buapl nBrkeHuniA: napajuiebHbIA EPEHOC,
LEHTpaJIbHasi CHMMETPHS, 3epKaJIbHAS
CUMMETpHUSs1, TOBOPOT BOKPYT MPSAMOit

[IpeobpazoBanus momodwus. [Ipsmas u cdepa
Ditnepa

03.04.2025

08.04.2025

84

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABHMXXCHUA

09.04.2025

85

86

87

88

KonTponsHas padora "BekTops! B
npoctpaHcTae”

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTOoI0B Kypca reometrpun 10-11 kmaccos,
cucremaTtusanus 3Hanuii: "l[lapamienbHoCTh
MPSIMBIX U TIJIOCKOCTEH B pocTpaHCcTBe"

Ob6o6uaromee noropeHue 11 noHsATUi U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucTeMaTHh3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii u
MeTOJ0B Kypca reomerpun 10-11 knaccos,
CUCTeMaTH3alys 3HaHui: "BeKkTopsl B
npocTpaHcTae”

10.04.2025

15.04.2025

16.04.2025

17.04.2025

89

O6o06matomee moBTopenue 11 moHsTHI 1
MeTO10B Kypca reometpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKaA"

22.04.2025

90

O6o06matomee moBTopenue 11 mouHsTHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,

23.04.2025




cucreMaTu3anys 3Hanuii: "Oo0beMm
MHOTOTpaHHUKA"

91

Ob6o6maromee noropenue 11 moHsATH 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "Ilnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIbIX Tl

24.04.2025

92

93

O6o06matomee moBropeHue 11 moHsaTH 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTteMaTusanys 3Hanui: "Thiomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

HtoroBast KOHTpoNIbHAs paboTa

29.04.2025

30.04.2025

94

Wrorosas koHTpoJsibHasA paboTa

06.05.2025

95

96

[ToBTOpEHKE, 000OIIEHUE U CUCTEMATHU3 AL
3HAHUH

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

07.05.2025

13.05.2025

97

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

14.05.2025

98

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

15.05.2025

99

100

Hcropust pa3BUTHS CTEPEOMETPUM KAK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHUHU COBPECMCHHBIX

20.05.2025

21.05.2025




HHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
101 HAyKU U €€ posib B PA3BUTHHU COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HayKHu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

22.05.2025

22.05.2025




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



