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INOACHUTEJIBHAA 3ATINCKA

['eomeTpus sABISETCS ONHUM U3 0A30BBIX KYpCOB Ha YPOBHE CpelHEro olIiero oopa3oBaHus,
TaK Kak 00ecleuynBaeT BO3MOKHOCTb N3Y4YE€HUs JUCIIUIUIMH €CTECTBEHHO-HAYYHO! HAIPaBICHHOCTH
U MpeIMETOB T'yMaHUTapHOro nukia. [lockonbky jormyeckoe MbllUIeHHE, (HOpMUpYyeMoe MpH
U3YYCHUU OOYYaIOIIMMHUCSA TOHSATHUIHBIX OCHOB TE€OMETPUH, MHpPHU JI0KA3ATEIbCTBE TEOPEM H
IIOCTPOCHUH LENOYKU JIOTMUECKUX YTBEP)KIECHUN IPU PEIIEHUU T'€OMETPUUYECKUX 3a]a4, YMEHHE
BBIIBUTaTh U ONPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO MCIOIB3YIOTCS IIPU PELICHUM 3a]ad
€CTECTBEHHO-HAYYHOT'0 LIMKJIA, B YACTHOCTH (PU3MUYECKHX 3ajad.

[lenb ocBoeHusi mporpamMmbl ydueOHOro Kypca «l'eomeTpus» Ha yriayOiaEHHOM YpOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH oOOydarommxcs NpU H3YYEHUH TEOMETPUHU, Kak
COCTAaBIAIIOLICH mpeaMeTHO obmactn «MaremaTnka W HH(pOpPMaTHKa» dYepe3 obecredyeHue
BO3MOXXHOCTH TPHOOPETEHHUS W HCMOJIb30BaHUS Oosiee TIyOOKMX T€OMETPHYECKUX 3HAHUUH U
NeiCcTBUH, CHelU(PUUHBIX T€OMETPHUH, M HEOOXOAMMBIX Ui YCHEIIHOTO MpodeccrOHAIbHOTO
00pa3oBaHus, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTeMaTUKH.

[TpropuTeTHBIMH 33a7a4aMH Kypca T€OMETPHH Ha YriIyOJIEHHOM YpOBHE, PACHIMPSIONIMMU U
YCUJIMBAIOIMMU Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

pacuMpeHue MpeacTaBiIeHUs] O TEOMETPUU KaK YaCTH MHUPOBOU KYJIbTYpPhI U (OPMHUpPOBAHUE
OCO3HAHHUS B3aMMOCBS3M T€OMETPHUH C OKPYKAIOIINM MUPOM;

dopMHupOBaHHE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypaX KaKk O BaXHEHIIHX
MaTeMaTUYECKUX MOJIENSIX, O3BOJIAIOIIMX ONUCHIBATH U M3Yy4aTh PA3HbIE SIBJICHUS OKPYKAIOILLEro
MUpa, 3HaHUE TIOHATUIHHOTO arapara mo pazzaeny «CrepeoMeTpus» yueOHOro Kypca TeOMEeTpUH;

dbopMupoBaHUE YMEHUS BIa/IeTh OCHOBHBIMU MOHATUSMHU O IPOCTPAHCTBEHHBIX (GUTYPAX U UX
OCHOBHBIMH CBOICTBaMH, 3HaHHE TeopeM, (OpMyIll U yMEHHE UX IPUMEHSTh, YMEHHs JOKa3bIBATh
TEOPEMBI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI pELIEHMS 3a/1a4;

dbopMupoBaHHEe YMEHHUs pacro3HaBaTh Ha YEpPTEekKax, MOJEISIX U B pPEaTbHOM MHUPE
MHOT'OT'pPaHHHMKH U TeJla BpallleHHsl, KOHCTPYHUPOBATh T€OMETPUUECKHUE MOJIEIH;

(¢bopMUpOBaHKE TOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOI0 MOCTPOEHUSI MATEMaTHYECKIX
TEOpHii, GopMHpOBaHKE TOHUMAHUS POJIM AKCHOMATUKH IIPU IPOBEICHUH PACCYKACHUM;

(dopMHpOBaHHE YMEHUS BIIAJI€Th METOJAMH J1I0KA3aTENIbCTB U aJITOPUTMOB PEIICHUS, YMEHHS
UX TPUMEHATh, MPOBOJUTH JOKA3aTENIbHBIE PACCYKICHHUS B XOJ€ PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJepaHueM, (pOpMUpPOBaHUE MPEACTABIECHUS O HEOOXOIMMOCTH
JIOKa3aTeiabCcTB NP OOOCHOBAaHMM MAaTE€MAaTHYEeCKHX YTBEPXKIEHHM M pPOJIM aKCHOMAaTUKU B
IPOBEICHUU JIEAYKTHUBHBIX PACCYKICHUH;

pa3BUTHE U COBEPLICHCTBOBAHME WHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, IO03HABAaTEIbHONM AaKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHHMH, KPUTHYHOCTH
MBIILUIEHHS], THTEPECA K U3YYEHHUIO T€OMETPHH;

dopmupoBaHne (YHKIMOHAJIBHONH TI'PAMOTHOCTH, PEJIEBAHTHOW TE€OMETPHM: YMEHUs
pacro3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peanibHBIX
’KU3HEHHBIX CUTYaLUAX U IPU U3yYEHUHU IPYTUX YUeOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCHMOCTEH
Y 3aKOHOMEPHOCTEM, MOJEIINPOBAHUSI PEATbHBIX CUTYAIUI, UCCIEIOBAHNS IIOCTPOEHHBIX MOJETIEH,
UHTEpIpEeTalNH MOITY4YEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMHU COJIEP)KAaTEIbHBIMU JIMHUSIMHU y4aeOHOTO Kypca «I'eomerpusi» B 10—11 kmaccax
aBstoTCs: «lIpsMble U TIIOCKOCTH B MPOCTpaHCTBe», «MHOrorpaHHUKNY, «Tena BparieHus»,
«BekTopbl 1 KOOPAMHATHI B TPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH MOHITHIMUY,
peIIeBaHTHBIMH T€OMETPHH Ha yri1yOoJI€HHOM ypoBHE 00ydeHus B 10—11 kimaccax, OTHOCHTCS KO BCEM
CoJIeprKaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a GOpMUPOBAaHUE JIOTUUECKUX YMEHHM pacnpesensercs



HE TOJBKO IO COJEPKATEIbHBIM JIMHUSAM, HO U MO TogaM oOyueHus. ComepkaHue oOpa3oBaHHMSA,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yiabTaTaM ocBoeHUss DenepanbHON pabodeil MporpaMMBl,
pacripeieiéHHBIM 110 TrojaM OOY4YeHMs, CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI KO BCEM
OCHOBHBIM, MPHUHLUUIHNAIBHBIM BOIpOcaM oOydaromuecs oOpamaiuch HEOJAHOKPATHO. ITO
MI03BOJISICT OPTaHNU30BaTh OBJIAJICHUE T€OMETPHUECKUMHE MMOHITHUSIMHU M HaBBIKAMH TOCIIEIOBATEIHHO
U TIOCTYMATEIBHO, C COOJIIOJICHHEM IPHUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKJIIOYATh B
OOIIyI0 CHCTEeMY TE€OMETPUYECKHX TIPEICTaBICHUI OOydYalOMMXCs, paclmpsiss U yriayomss e€,
00pa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3H.

[Tepexoxa K U3y4CHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycuoBus i auddepeHnmanyum  0OyueHHs, TOCTPOCHHS WHIAWBUIYAIbHBIX
00pa30BaTeNbHBIX MPOrPaMM, OOECIICYUTh YIITYOJIEHHOE U3YYCHNE TEOMETPUN KaK COCTABIISIONICH
y4eOHOTO0 npenMeTa «MareMaTHKay;

HOJArOTOBUTH OOYYAIOIIUXCS K MPOJOJDKCHHIO M3YYEeHHUS MaTeMaTHKU ¢ y4€ToM BbIOOpa
Oynymeit mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXAY OOmMM U TpOo(hecCHOHATBHBIM
o0paszoBaHHEM.

Ha u3y4enue yueOHoro kypca «I'eoMmeTpusi» Ha yriyOJaEHHOM ypoBHE oTBonuTCs 204 vaca: B
10 kmacce — 102 gaca (3 gaca B Hezenio), B 11 kiracce — 102 yvaca (3 yaca B Hezeno).

COJAEP/KAHUE OBYYEHUSA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TTOHATHS cTepeoMeTpHrr. Touka, mpsiMasi, TUIOCKOCTh, pocTpancTBo. IlonsTHe 00
AKCOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3auMHoOe pacnosiokeHue MpsIMBIX B IMPOCTPAHCTBE: INEPECEKAIOIIMECs, NapajljieibHble M
ckpelmBaronecs npsaMele. [IpusHaky ckpemuBaromuxcs npsAMbiX. [lapamienbHOCTh NMPSAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: MApPAJUICNIbHBIE IPSIMbIE B IPOCTPAHCTBE, IMAPAJLIEIBHOCTh TPEX
IPSIMBIX, TAPAJLIEIBHOCTD MPAMOU U IUIOCKOCTH. [lapaienbHoe U HEHTpanbHOE NMPOEKTUPOBAHUE,
nu3zo0paxxenue Guryp. OCHOBHbIE CBOWCTBA MapaJljIeIbHOTO NMPOEKTHpOBaHus. M300paxenue puryp
B MAPAJUICIBHON IPOEKUMHU. YTJbl C COHAIPAaBICHHBIMH CTOPOHAMM, YIOJ MEXAY INPSIMBIMU B
npocTtpaHcTBe. [TapannenbHOCTh MIOCKOCTEN: NapajuiebHbIE TIIIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. [Ipocreline npocTpaHCTBEHHBIE (PUTYPBI HA TNIOCKOCTH: TETPAdJIp, Mapayiesenumnes,
IIOCTPOEHUE CEUYEHHU.

IleprieHAMKYASAPHOCTD MPSMOM U INIOCKOCTH: NEPIIEHAUKYIISIPHBIE TIPSIMbIE B IIPOCTPAHCTBE,
IIPsIMBIE TAPAJUIENIBHBIE U IEPIEHANKYJIIPHBIE K INIOCKOCTH, MPU3HAK NEPIEHIUKYIISIPHOCTH MPSIMON
Y IIJIOCKOCTH, TEOpEMa O MPSIMON MEePIEHANKYIIPHON MII0cKoCcTH. OPTOroHaIbHOE MPOEKTUPOBAHUE.
IleprieHAUKYISAP U HAKIOHHBIE: PACCTOSSHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE OT IPSAMOM 0
IUIOCKOCTH, TNPOEKIMs (Urypbl Ha TUIOCKOCTh. llepmeHauKyIspHOCTh IJIOCKOCTEH: MpHU3HAK
MEPIECHINKYJSIPHOCTH ABYX IUIOCKOCTEN. TeopeMa 0 TpEX NepreHIuKysapax.

VYrael B IpOCTPAHCTBE: Yrod MEXKIY MPSIMON M IMIIOCKOCTHIO, JBYTPAHHBIN YTOJl, JTUHEWUHBIN
yroa JABYrpaHHOro yrija. TpéxrpaHHbli W MHOrorpaHHbie yribl. (CBOMCTBa IUIOCKMX YIJIOB
MHOrorpaHtoro yria. CBOWMCTBa IUIOCKMX W JBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buabsl MHOrorpaHHMKOB, pa3BEpTKa MHOTOrpasHuka. [Ipusma: n-yronsHas npusma, rnpsmas 1
HaAKJIOHHAas MpU3Mbl, OOKOBas U MOJHAsl MOBEPXHOCTh NMpu3Msbl. [lapamienenunesn, NpsaMoOyrojJbHbIH
napajuieyenunes; 1 ero cpovicrsa. Kpargaiimue nyTv Ha NOBEPXHOCTH MHOTrOrpaHHuKa. Teopema



Oiinepa. [IpoctpancTBennas teopema [ludaropa. [lupamuna: n-yronpHas nupamMua, MpaBIbHAS U
yceuéHHas nmupamuabl. CBolicTBa pédep M OOKOBBIX TpaHEel NMpaBWIBLHOM mupamMubl. [IpaBuiibHBIC
MHOTOIPAHHUKHU: TpPaBWIbHAS TNpU3Ma W TMpaBUibHAsS MHPAMHA, MpaBUJIbHAs TPEYroJibHas
nUpaMKJIa U IPAaBUIIbHBINA TeTpadip, KyO. IIpeacraBienne o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTaIp,
JOICKa’Ap U UKOCA3P.

Bbruncnenue 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yribl. [Lmomans O0KoBOiA
MOBEPXHOCTH U TIOJHOM MOBEPXHOCTHU MPSMOM MPHU3MBI, IO OCHOBAHHI, TeopeMa 0 OOKOBOMU
MOBEPXHOCTU NPAMOM mpu3Mbl. Ilmomans OOKOBOHM MOBEPXHOCTH W MOBEPXHOCTU MNPABUIBHOM
MUpaMUbl, TEOPEMA O TUIOAAN YCEUYEHHON TUPaMU/IbI.

CummeTpusi B IPOCTPAHCTBE. OJIEMEHThl CHMMETPUU NPABUIIBHBIX MHOTOTPAHHUKOB.
CuMmMeTpuss B IPaBWIBHOM MHOTIOIPDAaHHUKE: CHMMETpUS [apajUleleNuIesa, CUMMETPUs
MPaBUJIBHBIX MIPU3M, CHMMETPHS MPABWILHON MTUPaMUIbI.

BexkTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpPaBJICHHbIE M MPOTHBONOJOXHO HANpPABJICHHBIE BEKTOPbL. PaBeHCTBO
BEKTOpOB. JlefiCTBUS C BEKTOpPAMMU: CII0)KEHHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB,
YMHOXEHHE BeKTOpa Ha uncio. CBoilcTBa cioxeHus: BeKTopoB. CBOWCTBa YMHOXKEHHUS BEKTOpa Ha
yucio. [lonsitTue kommiaHapHeie BeKTOpbl. [Ipu3Hak KommiiaHapHOCTH Tp€x BekTOopoB. [IpaBuio
napajuienenunena. Teopema O pa3loKEHUHM BEKTOpa O TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpsimoyronbHast cucremMa KoopAuHAaT B mpocTpaHcTtBe. Koopnuuatel BekTopa. CBSI3b MEXITY
KOOpJMHAaTaMU BEKTOpa M KOOpAMHATaAMHU TOYEeK. YTroia Mexay BekTopamu. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB.

11 KJIIACC

Tesa BpanieHust

[TonaTus: UMIMHApPUYECKas [OBEPXHOCTb, KOHUYECKas MOBEPXHOCTh, cQepuueckas
MOBEPXHOCTh, OOpa3yromue noepxHocreil. Tena BpalieHus: MUIMHAP, KOHYC, YCEUEHHBINH KOHYC,
cdepa, map. B3aumHoe pacnonoxeHue chepbl U IIOCKOCTH, KacaTeiabHas IJIOCKOCTh K cdepe.
N300paxeHue Ten BpalleHus Ha MI0CcKocTH. Pa3BépTka uunuuapa u konyca. Cummerpust chepsl u
niapa.

O6bém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BbEME MNPSMOYTOJIBHOIO
napaieNienumeaa u caeacTBrs u3 He€. O0BEM MPSMON 1 HAKIIOHHOW MPU3MBI, IWIHHAPA, THPAMHUJIBI
u koHnyca. O0BEM 1apa v MapoBOrO CETMEHTA.

KomOuHammu Ten BpalieHns 1 MHOTOrpaHHUKOB. [Ipu3ma, BucaHHas B IMIMHJD, OMMCAHHAS
oxoJio muMHpa. Ilepeceduenue cdepsol u mapa ¢ miockoctrro. Kacanue mapa u cepsl III0CKOCTbIO.
[ToHsiTHE MHOTOTpaHHHKA, OITUCAHHOTO OKOJIO c(hepbl, Chephl, BIUCAHHONH B MHOTOI'PAaHHHK HITH TEJIO
BpAICHHUS.

[Tnomanps MOBEPXHOCTH ILWIMHApA, KOHYyca, miomans chepsl u e€ yacredl. [logobue B
npoctpancTBe. OTHOIIEHHE 00BEMOB, TIJIOMIA/IEH TOBEPXHOCTEH MoA00HbIX duryp. [IpeodbpazoBanue
noao0usi, ToMoTeTHs. PemieHne 3agad Ha TUTOCKOCTH C HCIIOJIB30BAaHHEM CTEPEOMETPHUECKUX
METO/IOB.

[TocTpoeHne ceueHNt MHOTOTPAaHHUKOB U T€J BPALLICHUS: CEUEHUS [IMIMHpA (MapauieiIbHO U
NEPIEHANKYISIPHO OCH), CEUeHHsI KOHyca (MapajulelbHbIe OCHOBAaHUIO W MPOXOMSIINE Yepes3
BEPIINHY), CEUYEHHUsS IIapa, METOAbI IOCTPOCHUSI CEUCHHIA: METOJ CJIEIOB, METO]] BHYTPEHHETO
IPOEKTHPOBAHUS, METO]I IIEPEHOCA CEeKYILEH MIIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Omnepanuu Haja BEKTOpaMHU. BekTopHOe yMHOXKEHHE BEKTOpPOB.
CBoiicTBa BEKTOPHOTO YMHOXEHHUS. [IpsiMoyronpHas cucrema KOOpJAUHAT B POCTPAHCTBE.



Koopnunatel BekTopa. Pasznokenue BekTopa mo 0Oasucy. KoopIWHAaTHO-BEKTOPHBIM METOH TNpHU
PELICHN T€OMETPUYECKUX 3aad.

JIBUKEeHHUSI B IPOCTPAHCTBE

JBuxenust npoctpancTBa. OtoOpaxkenus. J[BmkeHus u paBeHCTBO (uryp. OOmme cBoicTBa
JIBW)KEHUW. BuIbl ABWKEHHMM: MNMapajuIedbHbIA INEPEHOC, LEHTpPAJbHAs CHUMMETPHS, 3€pKajibHas
CHMMETpPHsI, TOBOPOT BOKPYT Ipsimoii. [IpeoOpazoanus nmogodus. [psamas u chepa Diinepa.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «(I'EOMETPUSD»
(YITJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJTHEI'O OBIIIETO OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpakaaHcKoe BOCIUTAHHE:

c(OpMHUPOBAHHOCTb I'PAKJAHCKOH MTO3ULIMU 00YYaIOLIErocs Kak akTUBHOI'O ¥ OTBETCTBEHHOTO
YJleHa POCCHMCKOro OOILIEeCTBa, MPEJCTABIEHNE O MAaTEMAaTHUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUMN, MPOLIEYp IPa’kJaHCKOT0 0011ecTBa (BHIOOPHI, ONIPOCHL U JIPYroe),
YMEHHUE B3aMMOJACHUCTBOBATH C COIMAJIBHBIMH WHCTUTYTaMH B COOTBETCTBUU C UX (YHKIHAMHU H
Ha3HAYCHHUEM;

2) NAaTPHOTHYECKOE BOCIIMTAHME:

c(OpPMUPOBAHHOCTh POCCUMCKON TPa’kJaHCKOM HAEHTUYHOCTH, YB@)KEHUSA K MPOIJIOMY U
HACTOSIIIEMY POCCHMCKOM MAaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHUE K JIOCTHKEHUSM DPOCCHUCKUX
MaTEMAaTUKOB M POCCUHCKON MAaTEMaTHUECKOH IIKOJIbI, UCIIOJIb30BAaHUE 3TUX JOCTH)KEHUN B PYTUX
HayKax, TEXHOJIOTUSX, cpepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAaHHE JAYXOBHBIX LIEHHOCTEH pPOCCUICKOro Hapoaa, cOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAaHMS, STUYECKOr0 MOBEJCHUS, CBI3aHHOIO C IPAKTUYECKUM IPUMEHEHHUEM JOCTUKECHUN HayKU
U JIeITeNbHOCTIO YUYEHOT0, OCO3HAHHE JIMYHOI'O BKJIaJ]a B IOCTPOCHHUE YCTOWYMBOIO OyIyIIEero;

4) 3cTeTHYECKOe BOCTIUTAHUE:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYas 3CTETUKY MaTEMaTHMUECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, pEIIeHUH, pacCyXJIeHHH, BOCHPUUMYHMBOCTb K MaTeMaTHMYECKHUM acIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuueckoe BOCNUTAHHE:

c(OpMHUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUUYECKHE 3HAHUSI B MHTEpecax 3/10pOBOTO U
Oe3omacHoro odpasa >KM3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBbIO (310pOBOE MUTAHUE,
cOaraHCUPOBAHHBIN PEXUM 3aHATUN U OTABIXA, PEryisipHas pU3NUecKas aKTUBHOCTB), (pu3nueckoe
COBEPUICHCTBOBAHUE IIPH 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO;

6) Tpy1oBO€ BoCIUTAHHE:

TOTOBHOCTh K TPYAY, OCO3HAaHUE IIEHHOCTU TPYAOIIOOWs, MHTEpeC K pa3iuyHbIM chepam
npoeCCHOHATLHON AEATENbHOCTH, CBA3aHHBIM C MATEeMaTUKOM M €€ MPHIOKEHUSIMU, yMEHHUE
COBEPINAaTh OCO3HAHHBIN BHIOOP OymyIei nmpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTHUYeCKOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO HA
IPOTSKEHUM BCEM JKM3HM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIIEHUU NPAKTHUYECKHUX 3a]ad
MaTeMaTUYECKOI HAIpaBIEHHOCTH;

7) 3K0JIOTHYECKOEe BOCTIHTAHHE:

c(OpPMUPOBAHHOCTh ~ JKOJOTMYECKOW  KYJIbTYpbl, IOHMMAaHHWE BIMSHHUS  COLMAJIBLHO-
DKOHOMHUYECKUX IIPOLECCOB Ha COCTOSHUE NPHUPOJHONM M COLMAIBHON Cpelbl, OCO3HAHUE
r7100aIbHOTO XapaKTepa HKOJOTHUECKUX MPOoOJieM, OpUEHTAllMsl Ha IPUMEHEHHEe MaTeMaTHYeCKUX



3HAHUU JJIS peuleHus 3a/1a4d B 00JacTu OKpYyKarolel cpeibl, MJIaHUPOBAHUE MOCTYNKOB U OLEHKU
WX BO3MOXKHBIX MOCJIEICTBUM JJIs1 OKPYKAIOILEH CPEeJIbl;

8) HeHHOCTH HAYYHOTO0 TTO3HAHMS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOIECTBEHHOU MPAKTUKH, TOHUMAHHE MAaTEMAaTUYECKON HAYKH KakK cepbl 4eTOBEUECKOU
JIEATEIbHOCTH, 3TAMOB €€ pa3BUTUS U 3HAYMMOCTH JJIs1 Pa3BUTHUS LMBWIN3AIMH, OBJIAJICHUE SI3bIKOM
MaTeMaTUKd W MAaTeMaTH4eCKON KyJIbTypOl Kak CpEICTBOM IIO3HAHUS MHpA, T'OTOBHOCTh
OCYILECTBJISATh POEKTHYIO U HCCIIEIOBATENBCKYIO AEATEIbHOCTh HHAMBUAYAJIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE Y4eOHbIE JeiicCTBUS

ba3oBble Jornyeckne a1eCTBUSA:

BBISIBJIATH W XapaKTEpHU30BaTh CYIIECTBEHHBIC TPHU3HAKKM MAaTEMAaTHYECKHUX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXTY MOHATUIMH, (POPMYIUPOBATH ONPEICICHUS MIOHATHHA, YCTaHABINBATh
CYIIECTBECHHBIA TPU3HAK KIACCU(PUKANNN, OCHOBAHHS I OOOOIICHWS W CpPaBHEHUS, KPUTCPHH
MPOBOAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M MPEOOpPa3OBBIBATH CYXKIACHUS: YTBEPAMUTEIbHBIC U
OTpUIATeNIbHbIC, EMHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBIIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3W W IPOTHBOpPEYHUsS B (akrax,
JTAHHBIX, HAOMIOJICHUSX U YTBEPKACHUSX, MPEIaraTb KPUTEPUH IJIS BBISIBJICHUSI 3aKOHOMEPHOCTEN
Y IIPOTUBOPEYHNIA;

JienaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO J0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUN (MIpSIMbIE U OT
MIPOTUBHOTO), BEICTPANBATh apTyMEHTAIMIO, IPUBOIUTE IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYXKJICHHS U BHIBOJIBI;

BbIOHpaTh croco0 perieHust yueOHO# 3a7aun (CpaBHUBATh HECKOJIIBKO BAPUAHTOB PEIICHHS,
BBIOMPATh HanOOJIee MOIXO AN C YIETOM CAaMOCTOSATEIBHO BBIICTIEHHBIX KPUTEPUEB).

ba3oBrble ucciaenopareabcKue AeiicTBUS:

MCIIONIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUH HHCTPYMEHT IMO3HAaHUA, (HOPMYyITHUPOBATH
BONPOCH, (UKCHUPYIOIIME MPOTUBOpEUYHE, MpoOIeMy, YCTaHaBIMBaTh MCKOMOE W JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIMIO0, MHEHHE,

MPOBOAUTH  CaMOCTOATENBHO  CIUIAHUPOBAHHBIA  JKCIEPUMEHT,  HCCIEIOBaHUE 10
YCTAaHOBJICHUIO OCOOCHHOCTEHW MAaTeMaTH4eCKOoro OOBeKTa, SBJIEHHUS, IMPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MeX Iy 00bEKTaMu, SIBJICHUSIMU, TTPOLIECCAMU,

CaMOCTOSITENIbHO (OPMYIHUPOBAaTh 000OIIEHUST W BBIBOJBI MO pE3yJNbTaTaM MNPOBEAEHHOTO
HAOIO/IEHUs, UCCIIEIOBAaHUs, OIICHUBATh JOCTOBEPHOCTh MOJNYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
000011IeHNI];

MPOTHO3UPOBATHh BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKKE BHIIBUTATh MPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nndgopmanmeii:

BBISBIIATH JeUIUTH UHDOpPMALIMK, JAHHBIX, HEOOXOMUMBIX JJIsi OTBETa HA BOMPOC WU IS
pelIeHus 3a/1a4u;

BBIOMpaTh  WHPOPMAIMIO W3  HCTOYHHKOB  PA3jUYHBIX  THIOB, aHAJMW3UPOBATH,
CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3THYHBIX BUAOB U (OPM MPEACTABICHHUS;

CTPYKTYypUpPOBaTh MH(OpPMAIIHIO, TPEACTABIATh €€ B Pa3INYHbIX (opMax, WILTIOCTPHUPOBATH
rpaduyecku;



OLIEHUBATh HAAEKHOCTH HH(OPMAIIMH IO CAMOCTOSTENIEHO CPOPMYIUPOBAHHBIM KPUTEPHUSIM.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe el cTBUS

OO0uenne:

BOCIIpUHUMATb U q)OpMYHI/IpOBaTB CYy>KACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMH
oO1IeHwMsl, ICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y PeLIeHUs 3a7aui, KOMMEHTUPOBATh MOJTYYEeHHBIN pe3ylbTar;

B XO0JI€ OOCYXICHHs 3aJ[aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOJIEMBI,
pemaeMoﬁ 3ala4i, BBICKA3bIBATb HMJACH, HAICJICHHLIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKICHHSI C CYKICHUSIMU JAPYTUX YYaCTHUKOB JUAJIOTa, OOHAPYXHUBATh pPa3iiMyhe U CXOICTBO
MO3UIHI, B KOPPEKTHOH Gopme PopMyIHpoBaTh Pa3HOIIACHS, CBOM BO3PAKECHHUS,

NpEACTaBIATL PE3YyJIbTaThl PCHICHUA 3adadyu, OSKCIICPUMCHTA, HCCICIOBAHHA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS C YU4ETOM 3a7ad MPE3CHTAIUU U OCOOCHHOCTEH
ayJUTOPUH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eliCTBUSs

Camoopranusaums:

COCTaBIATh IUJIaH, AJITOPUTM pEIIeHUs 3a7aud, BBHIOMpATh CIOCOO pEIICHUS C Y4ETOM
UMEIOLINXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BJIa/IETh HABBIKAMU IMO3HABATEJIBHON pedIieKCMH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHI U
MBICTTUTENIBHBIX IPOIECCOB, UX PE3YyIbTATOB, BJIAJAETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHusl MaTeMaTH4YeCKON 3a1auH;

IpEIBUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh IpU PELICHUM 3aJlaud, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB, NAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBHE PE3yJbTaTa L€ U YCIOBHUSAM, OOBSACHATh NMPUUMUHBI JOCTHUKEHHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JEATEIbHOCTH, HAXOJUTh OLIMOKY, JaBaThb OILIEHKY
nprOoOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeIbHOCTD:

MOHMMATh W HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOM M WMHIMBUIYyadbHOW pabOThl NpHU
peleHnH y4eOHBIX 3a/1a4, IPUHUMATh 11€71b COBMECTHOM /1€ATEIbHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHOM paboThl, paclpeaeisiTh BUIbI paboT, JOrOBapUBaThHCs, 00CYX/IATh MPOLIECC U pe3yabTaT
paboThl, 0000111aTh MHEHHST HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCyxaeHus, OOMEH MHEHMH, «MO3TOBbIE
HITYPMBI» U UHBIE), BBIMOIHATH CBOKO YacTh pabOThl U KOOPJAUHUPOBATH CBOM JACUCTBUS C APYTUMU
YJeHaMHd KOMAaH[Ibl, OLIEHMBAaTh KayecTBO CBOEro BKJIaJa B OOWIUI MPOAYKT MO KPUTEPHUSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATDBI

K xonny 10 kjacca obydaromuiics HayduTcs:
CBOOOJTHO OTIEPHPOBATH OCHOBHBIMM MOHATUSMH CTEPEOMETPUHN NIPU PEIICHUH 3a/1a4 U TPOBEICHUH
MaTeMaTHYECKUX PACCyKICHUM;
NPUMEHSTHh aKCHOMBI CTEPEOMETPUH | CIIEICTBHS U3 HUX TPH PEIICHUH T€OMETPHUECKUX 3a/1ad;
KJaccu(UIUpOBaTh B3aUMHOE pACHOJOXKEHHE TMpPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B POCTPAHCTBE;



CBOOOZHO OMEpUPOBATH MOHATHSAMH, CBI3aHHBIMH C YIJIaMU B MPOCTPAHCTBE: MEXIY MPSMBIMU B
MIPOCTPAHCTBE, MEXTY MIPSIMON U MJIOCKOCTBIO;
CBOOOIHO OIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C MHOTOI'paHHUKAMU;
CBOOOJHO PAcIiO3HABATh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (TIpU3Ma, MUPAMHUJIA, TPSIMOYTOIbHBIH
napajuienenunes, Kyo);
KJIaCCU(UIIUPOBATH MHOTOT'PaHHUKH, BEIOWpasi OCHOBAHUS I KJIACCU(PUKAIUY;
CBOOOHO ONIEPUPOBATH MOHSATUSMH, CBI3aHHBIMU C CEYEHUEM MHOTOTPAaHHUKOB TUIOCKOCTHIO;
BBITMOJHATH MapajuleNIbHOE, LIEHTPAIIbHOE U OPTOTOHAJILHOE IPOEKTUPOBaHKE (PUTYp Ha MIOCKOCTH,
BBIMOJHATH U300paskeHus: GUTyp Ha MIIOCKOCTH;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB PA3IMYHBIMU METOJIAMHU, BBIOJIHATH (BHIHOCHBIE) TUIOCKHE
YepTEekKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIYHCIIATH IUIOMIAIM MIOBEPXHOCTEH MHOTOTPAaHHUKOB (ITPU3Ma, MUPAMUIA), TEOMETPUUECKHUX T C
pUMEHEHUEM HOPMYIT;
CBOOOZHO OMNEPUPOBATh MOHATHAMH: CUMMETPHs B MPOCTPAHCTBE, LIEHTP, OCh U IMJIOCKOCTh
CUMMETPUH, IICHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPHI;
CBOOOJIHO OINEpUPOBaTh TMOHITHSMHU, COOTBETCTBYIOIIMMHM BEKTOpaM U KOOpJAMHATaM B
MIPOCTPAHCTBE;
BBITIOJIHATH ICHCTBUS HAJl BEKTOPAMU;
peliaTh 3a7a4d Ha JI0Ka3aTelbCTBO MAaTEMAaTHUYECKUX OTHOILIECHUN M HAXO0XKICHHUE TeOMETPUUYECKUX
BEJIMYMH, MPUMEHSSI U3BECTHBIE METOJbl IMPHU PEIICHUU MAaTeMaTUYECKUX 3a]ad MOBBIIICHHOTO U
BBICOKOT'O YPOBHSI CIIOKHOCTH;
MPUMEHSTh IPOCTEHIINE MPOrpaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH
pelUIeHUN CTEPEOMETPUUECKUX 3a]1ay;
U3BJIEKAaTh, TPeoOpa3oBBIBATh M HWHTEPIPETHPOBATH HH(POpPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHYSCKUX (PUTYpaX, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKAX;
MPUMEHSTh NOJy4YeHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATh U aHAJIM3UPOBATH pEalbHbIE CUTYalIUU,
MPUMEHSTh U3YYCHHBIE MIOHSATHUS B TIPOIECCE MTOMCKA PEIICHHUS] MaTeMaTHIeCKH CPOPMYTUPOBAHHOM
poOJIEMBI, MOJICTTUPOBATh PEATbHBIE CUTYAIlMH Ha SI3BIKE T€OMETPHUH, UCCIIEI0BATh MOCTPOCHHBIC
MOJICNIA C HCIOJIb30BAHUEM TE€OMETPUYECKUX TMOHATUM M TEOpeM, ammapara ajireOpbl, periarh
MPaKTUYECKHE 3a7a4l, CBI3aHHBIE C HAX0K/ICHHEM I'€OMETPUUECKUX BEJIIMUNH;
MMETh MPEJICTABICHHUS 00 OCHOBHBIX dTanaxX pa3BUTHs FT€OMETPUM KaK COCTAaBHOM YacTu yHIaMeHTa
Pa3BUTHS TEXHOJOTHM.

K xoniy 11 kiacca oOy4aroniuiicss HAy4YnuTCS:
CBOOOJTHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C ITWIMHAPUYECKON, KOHUIECKON U ChepruIecKOoit
MOBEPXHOCTAMH, OOBSICHATEH CITOCOOBI TIOJTYUEHHUS;
OTIEpUPOBATh TOHATUSIMHU, CBSI3AHHBIMH C TeJlaMW BpAICHHs: LHJIUHIPOM, KOHYycOM, cdhepoil u
mapom;
pacro3HaBaTh Tejla BpalleHus (LIUINHAP, KOHYC, cdepa U map) U 00BICHATh CIIOCOObI MOTyUeHUs
TEJ BpallleHHUs;
KJIacCU(PUITUPOBATh B3aUMHOE PACTIONOKEHHE C(HEephI U TNIOCKOCTH;
BBIUUCIIATh BEIUYHHBI JJIEMEHTOB MHOTOTPAaHHHKOB M TN BpallleHHs, OOBEMBI M IJIOMIAJH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAIIEHUsI, TEOMETPHUUECKUX TEJl C MPUMEHEHHUEM (HOPMYT;
CBOOOJIHO OMEPUPOBATHh TMOHSATHUSMH, CBS3AaHHBIMH C KOMOWHAIIMSIMH TEJl BpAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHCAaHHBIA B cdepy W OMUCAHHBIM OKoJo cdepsl, chepa,
BIMCAHHAsl B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS;
BBIUHCIISATH COOTHOIICHUS MEXK Y IJIOMAASIMK MOBEPXHOCTEH U 00BEMaMH MOAO0HBIX TET;



n300pakaTh U3ydaeMbie (PUTYPHI, BHITIOJHATH (BBIHOCHBIC) TUIOCKHUE YEPTEIKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHHUS;

U3BJIEKATh, MHTEPIPETUPOBATH M MPeoOpazoBbIBaTh HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gpurypax, NpeJaCcTaBICHHYIO Ha YepTexkaxX U PUCYHKaX;

CBOOOIHO OMEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRE;

BBITOJIHATH ONEPALUU HaJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B IEKapTOBOI CUCTEME KOOPIUHAT;

peliaTh TEOMETPUYECKUE 3a/ladyll Ha BBIUMCICHHE YIJIOB MEXIY MPSAMBIMH U IUIOCKOCTSIMH,
BBIUMCJICHUE PACCTOSIHUM OT TOYKM JO IUIOCKOCTH, B I€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia IPH PEUICHNH,

CBOOOZHO OMEpPUPOBATH MOHITHUSIMH, CBSI3aHHBIMU C JBUKEHHEM B IMPOCTPAHCTBE, 3HATh CBOWCTBA
JBHKCHU;

BBITIOJHATh M300paKEHUS MHOTOTPAHHUKOB M TeNl BpAIICHHS MNPH MapajuIebHOM MEpeHoce,
LEHTPaIbHON CUMMETPUH, 3epKajIbHON CHMMETPUH, IIPH TOBOPOTE BOKPYT MPSIMOM, IPeoOpa3oBaHUs
OIO0OHS;

CTPOUTh CCUCHUsS MHOTOTPAHHUKOB W TEJI BpAIICHHS: CCUCHUS IWIMHIpa (MapajuieIbHO |
NEPIEeHIUKYIAPHO OCH), CEYEeHHUS KOHyca (mapajulelibHble OCHOBAaHHMIO U TMPOXOASIIUE Yepes3
BEpILMHY), CEUEHHUS L1apa;

MCIIOJIb30BaTh METO/IbI IOCTPOCHUSI CEYEHHIT: METOJ CIIEA0B, METO/l BHYTPEHHET0 IPOEKTUPOBAHNUS,
METO/I IIePEeHOCca CEKYIIEeH MIOCKOCTH;

JTOKA3bIBaTh TCOMETPHUYCCKHIE YTBEPKICHHUS,

MPUMCHSTh T€OMETPUUYECKUE (PaKThI I PEHICHUS CTEPCOMETPHUYSCKUX 3aJad, MPEII0IararoIimx
HECKOJIBKO IIaroB PeIIeHUs, €CIIU YCIIOBUS IPUMEHEHUS 3aJ]aHbl B IBHOU U HEsIBHOU (opme;
peliaTh 3a7a4d Ha JJ0Ka3aTelbCTBO MAaTeMAaTUUECKUX OTHOLIECHUI U HAXOXKJIEHHUE TeOMETPUUYECKUX
BEJIMYUH;

MPUMEHSTHh MPOTPAMMHBIC CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTEMBI IPU PEIICHUH
CTEpEeOMETPUYECKUX 3a/1aY;

MIPUMEHSITh ITOJIYYCHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBAThH, aHATM3UPOBATh M OICHUBAThH peaTbHbIC
CUTyalluu, TMPUMEHATh H3yYeHHBbIC TOHATHSA, TEOPEMbI, CBOWCTBA B TMpOIlECCEe MOWCKAa PEIICHUS
MaTeMaTH4eCKd CHOPMYIHPOBAHHONW TPOOJIEMbI, MOJCIHPOBATh pPEATbHBIC CHUTYAI[MH HA S3BIKE
TEOMETPHH, UCCIICJIOBATh MMOCTPOCHHBIE MOJICNIA C HCIIOJIb30BAHHEM T'€OMETPHUYECKUX TOHSATUH H
TEOpeM, ammapara aireOpbl, pemiaTh MpaKTHYECKHWe 3a7aud, CBS3aHHBIE C HAaXOXKIECHUEM
T€OMETPUUECKUX BEIUYUH;

UMETh MIPEICTABICHUS 00 OCHOBHBIX ATAlax Pa3BUTHs T€OMETPUH KaK COCTaBHOW YacTH (pyHIaMeHTa
Pa3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koanvecrso
4acoB,
HaumeHnoBaHue pa3nesnoB u TeM DJyieKTpoHHbIE (U poBbIE)
Ne i/mn OTBOMMBIX Ha
NPOrpaMmbl o0pa3oBaTe/IbHbIE pecypchl
OCBOEHHe

Ka)xa0oro pasjaeja
H TEMBbI

Pa3nen «BBenenune B crepeoMeTpuo» 23 4.

OcCHOBHBIE IpaBUJIa U300pa’KEHUS Ha
PHUCYHKE IIOCKOCTH, apajIeIbHbIX
NPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[oHsATHS cTEepeoMeTpuu: TOUKa, IpsMas,
IUIOCKOCTB, IPOCTPAaHCTBO. OCHOBHBIC
npaBua H300paXKEHHs Ha PUCYHKE
IUIOCKOCTH, TTapaJUISIIbHBIX IPSIMBIX
(0Tpe3KoB), cepequHbI OTpE3Ka

IToHsATHS: IEepeceKaroIuecs MIOCKOCTH,
TIepECeKAIOIINeCs TPSIMasi i IUIOCKOCTb;
MOJYIIPOCTPAHCTBO

MHororpaHHuKH, H300pakKeHue
NPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOUINX 0OBEKTOB

Axcrombl CTCPCOMCTPHUU U IICPBBIC
CJIICACTBHA U3 HUX

N300paxeHne ceueHU mupamMupl, Kyoa
U TIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pEopa. M3obpaxeHue nepeceueHus
MOJIyYEHHBIX IUNIOCKOCTEH.
PackpanmBaHye MOCTPOCHHBIX CCUCHUH
Pa3HBIMH BETAMHU

Merton cieoB ISt TOCTPOCHUSI CEUEHHUH.
CBaoiicTBa nepecedeHn it MPSIMBIX U
IJI0CKOCTEH

[TocTpoeHue ceueHuii B mupamMuze, Kyoe
1o TpéM ToukaM Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEN U 3alIMCh 11aroB
MOCTPOECHHUS

[ToBTOpenue manumeTpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [logodue
TPEYrOJIbHUKOB

10

[oBTOpenue mrannmerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBEIHOCHBIX UepTekax. Mctopus pa3BuTHs
TUTAHUMETPHUH U CTEPEOMETPUU

11

KonTpoabHas pagora Ne 1 "Akcuombl
crepeomerpuu. Ceyernus'"

1

https ://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
https://m.edso0.ru

https://foxford.ru/

Paznen «B3aumMHoe pacnoJio:keHue NMpsiMbIX B IPOCTPaHCTBe» 6 4.

12

B3anMmHoe pacnonoxeHue npsiMbIX B
MPOCTPAHCTBE.

3

https ://www.yaklass.ru/p
https://sdamgia.ru/

13

TTapannenbHOE TPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapajIeIbHOTO
npoeKTHpoBaHus. M300pakeHre pa3HbIX
(uryp B mapauiebHON MPOCKIHH

https://mathlesson.ru/
https://www.time4math.ru/
https://m.edsoo.ru

https://foxford.ru/



http://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
https://m.edsoo.ru/
https://foxford.ru/
http://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
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https://foxford.ru/

LlenTpanbHas npoekuus. Yrou ¢
14 COHANPaBIECHHBIMU CTOPOHAMU. YTOII 1
MEKAY NPSIMBIMH

3amayu Ha TOKA3aTENLCTBO U
15 HCCIIeIOBaHKE, CBI3aHHEIC C 1
PAacIoNIOKEHUEM MPSMbBIX B IPOCTPAHCTBE

Pazgen «IlapaaneibHOCTh NPAMBIX H IUVIOCKOCTEl B IpOCTpaHcTBe» 8 4.

ToHsTHS: TapaIeNnbHOCTh IPSAMOM 1
IUIOCKOCTH B IpocTpaHcTBe. [IpusHak

16 MapaICTEHOCTH MPSIMOH U TNTIOCKOCTH. 2
CBoiicTBa MapayuIeTLHOCTH IPSMOH 1
IJIOCKOCTH
INocTpoenue ceueHus, IPOXOAIIETO https ://www.yaklass.ru/p
17 1epes NaHHYIo NIPAMYIO Ha HEePTEXe 1 1 https://sdamgia.ru/
napaienbHOro Apyroi npsamon. Pacyér https://mathlesson.ru/
OTHOWIEHHH https://www.time4math.ru/
[NapannenbHas MpoeKIys, IPUMEHCHUE https://m.edsoo.ru
18 JUISL TIOCTPOEHHUS CeUeHHU KyOa 1 https://foxford.ru/

napajuienenunena. CroiicTea
napaJulesIeIuIe 1a U IPU3MBI

[MTapamnensHsle miockocty. IlpusHaku

19 .
HapaJuleIbHOCTU ABYX IIOCKOCTEH

2

20 CBoiicTBa mapayieabHbIX TIOCKOCTEH 2

Pasznen «Hepl’[eH}II/leJ'lﬂpHOCT]) NpSAMBIX U IJIOCKOCTEH B NMPOCTPAHCTBE» 254,

IToBTOpenue: Teopema Iudaropa Ha

21 1
TUIOCKOCTH
29 [ToBTOpEHNUE: TPUTOHOMETPHS 1
MPSMOYTOJILHOTO TPEYroJbHUKA
93 CaoiicTBa Ky0a ¥ IPSIMOYTOJILHOTO 1
napajenenunena
24 Berumcienue 1iH 0Tpe3KoB B Ky0e u 1
IPSMOYTOJIEHOM NapaJijiesIeiIeae
IlepneHuKyISIpPHOCTD IPSIMOM U
25 wiockocty. [Ipu3Hax 3
MEePIEeHANKYIISIPHOCTH MPSIMOH 1
TUIOCKOCTH
26 [10CKOCTH U IEPIEHIUKYIISIPHbIE UM 5 https ://www.yaklass.ru/p
HpsIMbl€ B MHOTOIPaHHUKAX https://sdamgia.ru/
https://mathlesson.ru/
Hepriettuuicy 1ip i HAKIOHHAS. https://www.time4math.ru/
27 ITocTpoeHue neprneHauKysipa U3 TOUKH 2 https: Iim.e dS.OO r :
Ha HPAMYIO - https://foxford.ru/
Teopema o TpEX MepIEeHIUKYIIPAx
28 2
(psimast u oOpaTHast)
29 YT0s MEXIY CKPEIINBAOIIMHUCS 5
HPSMBIMH
30 OpToroHanabHOE IPOCKTUPOBAHIE 1

[ocTpoenue ceuyeHuii Kyoa, MpU3MBI,
31 NPaBHILHOM TMPaMUJIBI C TOMOIIBIO 3
OPTOTOHAIBHOM MPOEKIINH

IIpu3Hak nepneHIuKyJISpHOCTUA NPSIMOM U
IUIOCKOCTH KaK CJIECTBUE CHMMETPUH

32

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér

33 .
pacCTOAHUU OT TOYKHU 0 IJIOCKOCTHU
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Cr10co0bI OITyCTUTH MIEPIICHANKYIISPHL:

34 CUMMETPHs, CABUI TOYKH 110 1
napajuiesIbHOM MpsiMOi
35 CaBur no HemapaseJbHON IPAMOH, 1
W3MEHCHUE PACCTOSHUN
Konrpoasnas padora Ne 2 "B3aumnoe
36 pacIoJio:KeHHe NPSIMBIX U IJIOCKOCTeH 1
B mpocTpaHcTBe'
Paznen «Yriabl u paccrossHusn» 16 4.
IToBTOpEHUE: Yyroa MeX Iy NPSIMBIMH Ha
TUTOCKOCTH, TPUTOHOMETPUS B
37 MPOU3BOJILHOM TPEYTOJILHUKE, TeopeMa 3
KOCHHYCOB; YTOJI MEXIY
CKPCIIUBAIOIUMHUCS PSIMBIMHU B
MIPOCTPAHCTBE
38 JIByrpanHslil yroi. CBONCTBO TMHEHHBIX 3
YIJIOB ABYTPAHHOTO yTriia
psMoyronbHbIii mapajnenenumes; Kyo; https ://www.yaklass.ru/p
39 M3MEpEHMs], CBOMCTBA MPSIMOYTOJIBHOTO 3 https://sdamaia.ru/
HapauICJICIIMIICA https://mathlesson.ru/
IToBTOpEHME: CKPEMIMBAIOIIMECS NIPAMBIE, https://www.time4math.ru/
40 napajuieNbHbIE TNIOCKOCTH B CTAHIAPTHBIX 2 https://m.edsoo.ru
MHOTOTPaHHHKAX https://foxford.ru/
a1 PaccrostHEE OT TOYKH IO TDIOCKOCTH, 5
PaccTOsIHUE OT MPSAMOH 10 MIIOCKOCTH
TpéxrpaHHBIH yro, HepaBeHCTBA IJIs
42 TpexrpaHHbIX yrioB. Teopema [Tudaropa, 2
TEOPEMbI KOCHHYCOB M CHHYCOB JIJIsI
TPEXTPAHHOTO yIJIa
43 Kontpoasnasi pagora Ne 3 "Yrusl n 1
paccrosinus"
Pa3zgen « MHOrorpaHHMKN» 7 4.
m CucremaTtuzanus 3HaHUH 4
"MHOTOTpaHHHK 1 €T0 dJIEeMEHTHI" https :// WWW-_Vak|aSS-rU/ p
Breinyknble MHOTOrpaHHUKU. Teopema hitps://sdamgia.ru/
45 3I7mey a. [T aBI/IJILHEIe u non. 1| aI;I/mLHLIe 2 https://mathlesson.ru/
MHOFEF' aHI;HKH yip https://www.time4math.ru/
P https://m.edsoo.ru
46 NoTpoaL AN PabOTA N 1 https://foxford.ru/
HOTOTPAHHHUKH
Pasnen «BekTopbl B npocTpancrBe»12 4.
47 IToHsTHE BEeKTOpa HA TUIOCKOCTH U B 1
MIPOCTPAHCTBE
48 CymMa BEeKTOpOB. Pa3HOCTH BEKTOPOB 3
49 VMHOkKEHHUE BEKTOPA HA YMCII0 1 https ://www.yaklass.ru/p
N https://sdamgia.ru/
Paznoxenne BekTopa mo 6azucy Tpéx :
50 BEKTOPOB, HE JISKAIINX B OJHON 1 https.//mathle§ son.ru/
’ https://www.time4math.ru/
TIOCKOCTH
https://m.edsoo.ru
51 CkansipHO€ TIPOU3BEIEHUE 1 https://foxford.ru/
59 Bolunciienne yria Mex 1y BEeKTOpaMu B 1
MPOCTPAHCTBE
53 IIpocTeiimue 3agauu ¢ BEKTOpaMu 4
Pa3nen «IloBTOpeHue, 00001IeHHe U CUCTEMATH3ALUS 3HAHUID 5 4.
54 O06061IeHNe U CHCTEMATH3AlHs 3HAHUI 3 https ://www.yaklass.ru/p
55 HToroBasi KOHTpPOJIBLHAs paboTa 2 https://sdamgia.ru/
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OBIIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

102
(x/p - 6)



https://mathlesson.ru/
https://www.time4math.ru/
https://m.edsoo.ru/
https://foxford.ru/

11 KJIACC

Ne m/m

HaumeHoBaHMe pa3ieioB U TeM
NpPOrpaMMbl

KoanuecTrBo
9acoB,
OTBOJAMMBIX HA
OCBOEHHE
KaKI0ro
pa3zeia ¥ TeMbl

JJieKTpOHHbIE (HU(ppoBHIE)
oOpa3oBaTesibHbIe PeCypChbl

Pa3zgen «AHanuTH4eckas reomeTpus» 15 4.

[osTopenne Tems! "KoopamHaTh!

https ://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/

1 BEKTOpA Ha MJIOCKOCTH U B 1 :
. OCTp N https://www.time4math.ru/
poctp https://m.eds00.ru
https://foxford.ru/
2 [ToBTOpenue temel "CkansipHoe 1
MIPOU3BENECHUE BEKTOPOB"
3 IToBTOpenue TeMsl "Brruncienue yria 1
MEXITy BEKTOPaMH B TIPOCTpaHCTBE"
4 IToBTOpenue TeMbl "YpaBHEeHUE 1
MPSIMOM, IPOXOASILEH Yepe3 ABE TOUKU"
5 YpaBHEeHHE MIIOCKOCTH, HOPMaJlb, ’
ypaBHEHHE TIOCKOCTH B OTpe3Kax
6 BekropHoe npousBecHe 1
7 JIuneiiHble HEpaBEHCTBA, TMHEMHOE 9
IIpOrpaMMHpPOBaHHE
8 AHanUTHYECKUE METOIbI pacyéra yria 2
MEXITy IPSMBIMHA B MHOTOTPaHHUKAX
9 DopMyiia pacCTOSHUS OT TOUKU [0 3
IUTOCKOCTH B KOOPAWHATAX
10 Konrpoabnas padora Ne 1 1

"AHanuTH4Yeckas reomerpus"

Pazgen «IloBTopenne, 00001IeHAEe U CHCTeMATH3AIUs 3HAHAID 15 4.

CedeHuss MHOTOI'PaHHHUKOB:

1 CTaHAapTHbIE MHOTOIPAaHHUKHU 1

12 CeueHnst MHOTOTPaHHHUKOB: METO]T 1
clenoB
CeueHnst MHOTOTPaHHHUKOB:

13 CTaHJapTHBIE IIIOCKOCTH, TIEPECeUCHUS 1
IPSIMBIX M TUNIOCKOCTEH

14 [TapasnenbHble NPsIMBIE U INIOCKOCTH 3

15 [NepneHanKyISIpHBIE TPSMBIE U 3
IUIOCKOCTH
[ToBTOpenue: ruonagy

16 MHOTOYTOJIBHUKOB, (DOPMYIIBI JUIS 5
Ioaaen, cooopakeHus no1oous
KontpoabHnasi padora Ne 2

17 "TloBTOpPEHNE: MHOTOTPAHHUKH, 1
ce4eHNsl MHOTOrPAHHUKOB "

Pa3zgen «O0bEM MHOrorpanuuka» 17 4.

18 O061BEM Tena. O0bEM ITPSIMOYTOIBHOTO 4
napaJulesienuIes1a

19 OO0BEM IIPSIMOI TIPU3MBI 3
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20

Beruncienne 00bEMOB TeJ C TOMOIIBIO
omnpenenéHHoro uaTerpana. OobEM
HAKJIOHHOU PU3MBI

21

Brruncienue 006EMOB TEJ C TOMOILBIO
onpenenéHHoro uaTerpana. Oopém
NIUpaMUbIL

22

CrepeoMeTpuueckue 3a7auu,
CBs3aHHBIE ¢ 00bEMaMU HAKIOHHOHU
MIPU3MBbI U TUPAMHUJTBI

23

Kontpoabunas padora Ne 3 "O6bém
MHOTOrpaHHHKA"

Pazgen «Tena Bpamenus» 24 4.

24

unuaapuydeckast HOBEPXHOCTb.
Hununanap

25

Konnueckas nosepxHocts. Konyc

26

[Tnomans 6OKOBOW ITOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa

27

CrepeoMeTpuueckue 3aa4u Ha
J0Ka3aTCJIbCTBO U BBIYHCIICHUC,
MOCTPOCHHUEM CCUCHU I [IIITHH/IPA,
KOHyca

28

HpI/IKHaL[HI)Ie 3aga4u, CBA3aHHBIC C
MUJINHAPOM

29

Cdepa u map

30

[Mepeceuenue chepsl U mapa ¢
tockocTho. Kacanue mapa u cepbl
IUIOCKOCTBI0. Buj 1 n300paxeHue 1mapa

31

VYpaBrenue coepsl. [Ltomans chepsr u
e€ vacreit

32

CrepeoMeTpHyecKUe 3aJauyd Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE cO c(hepoii U mapom,
IIOCTPOCHHUEM MX CEYEHUH TIIOCKOCThIO

33

[MpuknaaHbie 3a1a4K, CBSI3aHHbBIE CO
chepoii u mapom

34

IToBTOpEHUE: OKPYIKHOCTH HA
IUIOCKOCTH, BEIYUCIIEHHS B
OKPYXXHOCTH, CTaHJIapTHBIE T10100UsI

35

3anauu o Teme "Tena U MOBEPXHOCTH
BpaueHus"

36

KounTtposabHas padora Ne 4 "Tejna u
NMOBEPXHOCTH BpameHus"

1

Pazgen «Ilnomaau noBepxXHoCTH H 00bEMBI KPYIJIbI

X Tea» 9 .

37

O6béM nunuHIpa. Teopema 006 00bEME
MPSIMOTO LMIIAHAPA

1

38

Brrancnenne 005EMOB TE ¢ IIOMOILBIO
ornpenenéHHoro uaTerpana. Oobem
KOHYCa

39

IInomaau 60KOBOH U ITOJIHOMI
TTOBEPXHOCTH KOHYCa

40

CrepeoMeTprueckue 3a7a4u,
CBSI3aHHBIC C BEIYUCICHHEM 00BEMOB
LHWIKH/IPA, KOHyca




41

[puxnagaeie 3aga4n mo Teme "OObEMBI
1 TUTOIAT! TIOBEPXHOCTEH Ten"

42

[puxnagaeie 3aga4n mo teme "OObEMBI
Ten", CBsI3aHHBIE ¢ 00BEMOM I1apa 1
wiomanbio cdepsl. COOTHOMICHHS
MEX]y TUTOIAISIMU MOBEPXHOCTEH U
00bEMaMU TOHOOHBIX TENT

43

[TomoOHEIe Tea B IPOCTPAHCTBE.
W3menenne 00bEMa pu MOI00HH.
CrepeoMeTpHuuecKue 3aauH,
CBSI3aHHBIC C BEIYUCICHHEM 00BEMOB
TeJ U oAl MOBEPXHOCTEN

44

KonrpoabHnas padora Ne §
"Tlomaan NoOBepPXHOCTU U 00BEMBI
KpyrabIx Tea'"

Paznen «/IBuskeHus» 5 4.

45

JIBr>keHMs IpocTpaHcTBa. Buabl
JBYKCHUS

46

IIpeobpa3zoBanus momobus. [Ipsmas u
ctepa Ditnepa

47

reOMeTpI/I‘IeCKI/IC 3aJa4u Ha
MIPUMCHCHUC NBUKCHUA

48

Kontpoabnasi padora Ne 6 ""BekTopbl
B IpocTpancrie'

1

Pa3gen «IloBTopenue, 00001IeHHEe U CHCTeMATH3AIUs 3HAHMID 17 4.

49

O6o06maromee moBTopenue 11 monsTuit
1 METOIIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allNs 3HAHM:
"[TapasnesbHOCTh IPSMBIX U
IJIOCKOCTEH B pocTpancTae"”

50

Oobo06mraromee mopropenue 11 monsTuit
1 MeToIIOB Kypca reomerpuun 10-11
KJIaCCOB, CHCTEMAaTH3aLUsI 3HAHUH:
"BekTopsl B mpocTpancTae"

51

Oo6o06mraromee mopropenue 11 monsTHit
1 METOIIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allis 3HAHM:
"O0beM MHOTOTpaHHUKA"

52

Oobo06mraromee mopropenue 11 monsTHit
1 METOJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aLHs 3HAHUIN:
"[Tnommaa NOBEPXHOCTH U 0OBEMBI
KpYTJIBIX Ten"

53

HroroBast KOHTpoOJILHAA padoTa

54

HcTopus pa3BUTHUS CTEPEOMETPUH KaK
HayKu U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB 11O
IMPOI'PAMME

102
(x/p - 8)
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