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INOACHUTEJIbHAS 3AIIMCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEAHEro OOMIEero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOKHOCTh H3YUEHHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HaIIPaBJIECHHOCTH M MPEAMETOB T'YMAaHHUTAPHOTO LHKIA. [IOCKOJIBKY JIOTMYECKOE MBIILICHUE,
dopmupyemMoe TmpH HM3YYeHUU OOYYAIOIIMMHUCS TOHSTHHHBIX OCHOB T'€OMETpUH, IpPH
JI0OKa3aTelIbCTBE TEOPEM M NOCTPOCHUM LEMOYKH JIOTUYECKHX YTBEP)KJIECHUW IPU pPELIECHUU
FEOMETPUUYECKHUX 3a/lad, YMEHHE BBIABUIAaTh W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEIICHUHU 3aJa4 €CTECTBEHHO-HAYyYHOTO IHMKJIA, B YACTHOCTH (PU3UUECKHUX
3a/1a4.

Llens ocBoeHus: mporpamMmbl yueOHoro kypca «I'eomerpusi» Ha yriryOn€HHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYyYaromMXCsl TPU W3YYCHHUH TE€OMETPUH, Kak
COCTaBJISIIOLIEH TpenMeTHOW obmactn «MaTtemaTnka M HMHQOpPMATHKa» dYepe3 oOecledeHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
JeUCTBUH, CIEIU(PUYHBIX T'€OMETPUH, U HEOOXOAMMBIX JUIS YCIICIIHOTO MPOQEeCcCHOHATHLHOTO
00pa3oBaHus, CBI3aHHOTO C UCIOIb30BAaHUEM MAaTEMAaTHKH.

[TpropuTeTHBIMU 33a4aMU Kypca F€OMEeTpUH Ha YIiyOIEHHOM YpOBHE, paclIMpSIOLIMMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

paclIMpeHHE MPEACTABICHUSA O TIEOMETPUM KaK YacTU MUPOBOM KYJIbTYphl H
(opMUpOBaHKE OCO3HAHUS B3aMMOCBS3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTUYeCKUX MOJENAX, I[O3BOJSIOMIMX OMUCHIBATh M HW3y4yaTh pa3HbIC SIBJICHUS
OKpPY’KAIoIIero MUpa, 3HaHUE MOHSATHIHOrO ammapata no pasaeny «CrepeoMeTpus» yueOHOTo
Kypca reOMeTpHH;

(dbopmMHpoBaHHE YMEHMSI BJIaleTh OCHOBHBIMU MOHATUSIMH O IIPOCTPAHCTBEHHBIX (PUTypax u
UX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TeopeM, (GOpMysI W yMEHHE HX IPUMEHSTh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

dbopMHUpOBaHME YMEHHS pacro3HaBaTh Ha YEPTEKaX, MOJACISIX M B peEaIbHOM MHpPE
MHOTOTPaHHUKHU U TeJa BPaLIEeHUsl, KOHCTPYUPOBATh TEOMETPUUECKUE MOJIEIIH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O MMOCTPOCHUA
MaTeMaTHYeCKUX TeopHil, (opMUpOBaHHE MOHHMAHHs POJM AKCMOMATHKM IPHU IPOBEICHUU
paccyXJIeHH;

q)OpMI/IpOBaHI/IC YMCHHA BJIAJACTh MCTOAAMU JOKA3aTCIbBCTB W AJIIOPUTMOB PCHICHUA,
YMCHUA WX [PUMCHATH, MPOBOAWUTE JOKA3aTCIBHBIC PACCYXICHUA B XOAC PCHICHUSA
CTCPCOMECTPHUICCKUX 3adad U 3a4da4 C HTPAKTUYCCKUM COACPIKAHUCM, (I)OpMI/IpOBaHI/Ie
npeacTaBJICHUA O HGO6XOILI/IMOCTI/I JA0Ka3aTejIbCTB IPU 00OCHOBAaHMM MAaTEMaTHYECKUX
y'TBep)KI[eHI/Iﬁ " pOJIK aKCUOMATUKHU B ITPOBCACHHUU NCAYKTHBHBIX paCCY)K,I[eHI/Iﬁ;

PasBUTHEC W COBCPIICHCTBOBAHWEC HWHTCIIJICKTYAJIBHBIX W TBOPYCCKUX CII0COOHOCTEH
06y‘-IaIOH_II/IXC$I, M03HaBaTEeIbHOM AKTUBHOCTH, MCCICA0BATCIbCKUX yMCHHfI, KPUTHUYHOCTH
MBIIIJICHUS, MHTEPECA K U3YUCHUTIO T'COMECTPUH,

dopmupoBaHne (QYHKIIMOHAIBHOW TPAMOTHOCTH, PpEJIEBAaHTHONH T'€OMETPUHM: YMEHUS
pacro3HaBaTh TMPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYALUSIX W MPU U3YYEHUH JIPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEaIbHbIX CHUTYallUH, HCCIIECIOBAHUS
IIOCTPOCHHBIX MOJEJICH, NHTEPIPETALIMH ITOJIyYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZIEp)KaTEIbHBIMU JIUHUSAMH YaeOHOTO Kypca «I'eomerpus» B 10—11 kmaccax
ABIstOTCS: «lIpsiMBle M IIIOCKOCTH B IpocTpaHcTBe», «MHororpanHukm», «Tema BpaiieHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/|BUIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «YMETh OIEPUPOBATH TTOHATHUIMM),
peJIeBaHTHBIMU T€OMETPUM Ha yriyOnéHHOM ypoBHe 00yuyeHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEpXaTeNbHbIM JHHUSIM Yy4yeOHOro Kypca, a (OpMUPOBAHUE JIOTMYECKUX YMEHUM
pacripesiesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM  pe3yabTaTaM  OCBOCHHS
DenepanbHOil pabodell MporpamMMbl, pacipeieaEHHbIM 10 ToaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MOHATUSIMM U HABBIKAMHU TIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpPUHIUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY T'€OMETPUYECKHUX
MpEeJICTaBICHUI 00yJarouxcs, pacmupss u yrayomss e€, obpa3ys mpoYHble MHOKECTBEHHBIE
CBSI3H.

Hepexon K U3YYCHHIO TCOMCTPHUU HaA er'IY6J'IéHHOM YPOBHE ITIO3BOJISACT:

co3maTh ycIoBHsl uiA AuQQepeHnranul oO0y4eHHUs, IOCTPOCHUS WHIUBUIYATIbHBIX
o0pa3oBaTeNbHBIX  NpOrpamMm,  oOecrneduTb  yriayOJl€HHOEe  H3ydyeHHe  TeOMETpUHU
KaK COCTaBJIsItOIIEN yueOHOro npeaMera «MaTemaThKay;

MOJITOTOBUTh OOYYAIOIIMXCSl K MPOJODKEHUI0 M3YYCHUsT MaTeMaTHKH C Y4€TOM BbIOOpa
Oynymieit npodeccuu, odecriednBasi MPEEMCTBEHHOCTh MEXKIY OOIUM H MPOPECCHOHATHHBIM
o0pazoBaHHEM.

Ha usyuenue yueOHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe orBomuTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).

COJAEPKAHUE OBYYEHUSA
10 KJIACC
[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TTOHSTHS CTCPCOMCTPUH. Tqua, Inpsamas, II0CKOCTh, ITPOCTPAHCTBO. IlonsTue
00 aKCHOMaTU4YECKOM MMOCTPOCHUU CTCPECOMCTPUN: AKCUOMBI CTCPCOMETPUHN U CIICACTBHA U3 HUX.

B3anmHOe pacrnosnokeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, NTapAJUIEIbHbBIE U
cKpeluBaromuecs npsmele. [Ipu3Haku cKkpemuBaromuxcs IpsaMbix. [lapanaenbHOCTh IPSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajuieibHbIE NPSMbIE B IPOCTPAHCTBE, MapalIEIbHOCTh TPEX
OpsIMBIX, MapajulebHOCTh  OpsIMOM M MIockocTH. [lapamiensHoe W IEHTpaibHOE
POEeKTHpOBaHue, n3odpakeHne ¢Guryp. OCHOBHBIE CBOMCTBA MapajIEIbHOTO MPOEKTUPOBAHMUSL.
N3ob6paxenue ¢Guryp B napajuieabHOM MPOEKIHU. YTIIBI C COHANIPABIEHHBIMH CTOPOHAMM, YTrOJ
MEXy NpSMBIMU B IpocTpaHCTBE. [lapamnenbHOCTh MIOCKOCTEN: NapasuleabHbIE IMJIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKocTel. [IpocTelime npocTpaHCTBEHHBIE (PUTYpPhI HA TIOCKOCTH:
TETpadp, NapajuleIeNuIe], IOCTPOSHUE CEUEHUI.

HepHeHJII/IKy.HSIpHOCTI) HpHMOfI n ITIJIOCKOCTH: NEPNCHAUKYIISAPHBIC IMPSMBIC B
MMPOCTPAHCTBE, TIPAMBIC [MAPAJUICIIbHBIC W IICPICHAUKYJIAPHBIC K IIJIOCKOCTHU, HPHU3HAK



NEPHEHAUKYJIAPHOCTH IPSIMOM M IIJIOCKOCTH, TEOpeMa O MpsAMOW NEPHEHAUKYJISPHON
II0CKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYPBI HA IIIOCKOCTD.
[IepnieHIUKYJIAPHOCTD IUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX ILIOCKOCTel. Teopema
0 TPEX NEPIECHAUKYJIIApax.

VYTIabl B IPOCTPAHCTBE: Yo MEXIY IPSMOM U MIIOCKOCTBIO, ABYTPAHHBIM YroJ1, TMHEHHbBIN
yrosl JABYIpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOWCTBa IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPAaHHOro yria. Teopemsl
KOCHMHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yIJIa.

Mmuororpannukn Bujasl MHOrorpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-
yroJIbHas TMPU3Ma, MpsiMasi U HAKIIOHHAS TPU3MBI, OOKOBas M IOJHAS TMOBEPXHOCTH MPHU3MBIL.
[Tapannenenunen, npsAMOYTOJbHBIM Mapajijieienunen U ero cpoiicTBa. Kparwaiimue mytu Ha
MOBEPXHOCTH MHOTrorpanHuka. Teopema Oiinepa. IlpoctpanctBeHHas Teopema [ludaropa.
[Tupamuna: n-yroibHas mUpaMujia, MpaBUibHAs U yceu€HHas nupamuasl. CBoiicTBa pédep u
OOKOBBIX IrpaHel MpaBUILHON NUpamMubl. [IpaBriibHBIE MHOTOTPAaHHUKH: TIPABUJIbHAS MIPU3MaA U
MpaBUJIbHAS TUPaMUJA, MPaBUIbHAS TPEYrojbHas MUpaMUAa U MPABUIBHBIA TETpas’ap, KyO.
[IpencraBienne o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTAdP, TOACKAYAP U UKOCAIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSAMOM INpHU3MBI, IJIOLIAJb OCHOBAHUW, Teopema O
OOKOBOW MOBEPXHOCTH NpsAMON mpu3Msel. [lnomans OGOKOBOM HMOBEPXHOCTH U IMOBEPXHOCTH
IPaBWJIbHOM NMUpaMUIbl, TEOPEMA O IJIOLIAAN YCEUEHHOM MUpaMUIbI.

CI/IMMCTpI/IH B IIPOCTPAHCTBC. DJIeMEHTEI CUMMCTPHUH IIPABUJIbHBIX MHOI'OI'PAHHUKOB.
CI/IMMGTPI/I?[ B IpPaBWJIBbHOM MHOT'OI'paHHHUKE: CHUMMCETpHUA IapaJuICICIIUIICia, CUMMCTPHUA
[MpaBUJIbHBIX IIPHU3M, CUMMCTPHA HpaBHHLHOﬁ nmupaMuibl.

BeKTOpr U KOOPAMHATHI B IIPOCTPAHCTBE

[ToHsITHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEapHbIe, COHANpaBICHHbIE U MPOTHBOIOJIOXKHO HAIpPaBJIEHHbIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JIEHCTBHUS C BEKTOpPAaMHU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, yMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cnoxkeHus BekTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha uyucio. [loHaTne komiutanapHsle BeKTOpbI. [Ipu3Hak koMIuiaHapHOCTH
Tp€x BekTopoB. IlpaBuno mnapamnenenumnena. Teopema O pPa3IoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaMm. IIpsMoyronmpHas cucrema KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMU BEKTOpAa W KOOPJIMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKalnsipHOE IPOU3BEICHUE BEKTOPOB.

11 KJIACC
Tesa Bpalenus

IHonsarus: MUJIMHAPHUYCCKAass IOBEPXHOCTb, KOHHYECKas IMOBCPXHOCTD, C(i)epI/I‘IeCKaH
MOBEPXHOCTh, OOpa3yimue moBepxHocTed. Tema BpalleHus: MUIUHAP, KOHYC, YCEYEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnonoxkeHue cepbl U MIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. U300paxkeHne Ten BpalleHus Ha MIIOCKOCTU. Pa3BépTka nunuHapa u konyca. CuMmeTpust
ctheps! 1 mapa.

O6Bvém. OcHoBHBIE cBoiicTBa 00bEMOB Tel. Teopema 00 00BEME NPAMOYTOIBHOTO
napauienenuneaa U cuenctsus u3z He€. OObEM NMpAMONW W HAKIOHHOW TPHU3MBI, IUIUHAPA,
nupamMuibl 1 KoHyca. O0bEM 11apa 1 I1apoBOro CETMEHTa.



KomOuHammu Ten BpalleHuss MU MHOTOrpaHHMKOB. [Ipu3ma, BhucaHHas B LMJIHHID,
onucaHHas okojo mwinHApa. [lepeceyenue cdeprl u mapa ¢ miockocTero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOTI'OI'PaHHMK WMJIM TE€JIO BPAILEHUSI.

[Tnomanp MOBEPXHOCTH HHMIMHIpPA, KOHYca, miomans chepsl u e€ uvacteir. [lomoOue B
npocrpadctBe.  OtTHomeHne 00BEMOB, IUIOMAAEH IOBEPXHOCTEH MOAOOHBIX  QUryp.
IIpeoGpa3oBanue mnomodusi, romoreTus. PemeHune 3agau Ha IJIOCKOCTH C HUCIOJIB30BAHUEM
CTEPEOMETPUYECKUX METOJIOB.

ITocTpoeHune ceueHnii MHOTOIPAaHHUKOB U TEJl BPAILIEHUs: CEYEHMsI IMIMHAPA (MaajuIeIbHO
U NEPIEHAUKYJIIPHO OCH), CeUeHHs] KOHyca (MapauleibHble OCHOBAHUIO U MPOXOJAIIUE Yepe3
BEpILMHY), CEUEHUS 11apa, METOAbl IIOCTPOEHUS CEYEHMI: METOJ CJIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYLIEH IITIOCKOCTH.

BeKTOPBI U KOOPAUHATHI B IIPOCTPAHCTBE

BekTops! B ipocTpancTBe. Onepanuu Haja BeKTOpaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHUs. [IpsimoyronbHasi cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOH IpU
peLIeHUH TeOMETPUUYECKUX 3a/1a4.

JABu:KeHUS B IPOCTPAHCTBE

JBmwxkenuss mpoctpanctBa. OtoOpaxkenus. JIBrwkeHHss W paBeHCTBO ¢uryp. OOmme
CBOWCTBA JABMKEHMH. BuIbpl NBHKEHUI: HapasielbHbI MEpPEeHOC, LEHTpallbHas CUMMETPHs,
3epKaJibHasi CUMMETpHsI, IOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanus noxgodus. [psmas u chepa
Oiinepa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«"EOMETPUS» (YI'JIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI
1) rpa:knaHcKoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAXKJAHCKOM MO3MIMM  OOydaroIllerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCUICKOro 0OIIecTBa, MPEACTABICHHE O MaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUH, Npolenyp TIpakJaHCKOro oOuiecTBa
(BBIOOPBI, OMPOCHI M APYroe), YMEHUE B3aMMOJECUCTBOBATH C COLMAIBHBIMU MHCTUTYTaMHU B
COOTBETCTBUM C UX (PYHKIMSAMH U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOE BOCIINTAHUE:

c(OpMHUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUKMCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHKEHHUSIM POCCHUUCKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMOJb30BAHUE ITUX JOCTH)KEHUU B
JIPYTHX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMHKH;



3) IyXOBHO-HPABCTBEHHOE BOCITUTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pPOCCHHCKOro  Haponma, Cc(hOPMHUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O MOBCACHHA, CBA3AHHOI'O0 C MPAKTHUYCCKUM ITPUMCHCHUCM
JOCTYDKEHUIH HayKH W JICATEIBHOCTBIO YYEHOTO, OCO3HAHWE JIMYHOTO BKIIAJa B TOCTPOCHHE
YCTOMUYMUBOTO OYAYIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

OCTCTUYICCKOC OTHOILICHHUEC K MHpY, BKJIIOYast OCTCTUKY  MAaTCMAaTH4YCCKMX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jad, PpELIeHUH, pacCyKICHUH, BOCHPUUMUYUBOCTD K
MAaTEMaTUYCCKUM aClCKTaM pa3JIMUHbIX BUJOB UCKYCCTBA,

5) ¢pu3nyeckoe BoCIUTAHHE:

c(OPMHPOBAHHOCTh YMEHHS MPUMEHATh MaTEMAaTUYECKUE 3HAHUS B HHTEpEcax 370pOBOTO
u Oe3omacHOro obpasa *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pOBbIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OT/bIXA, perylisipHas (pu3nuecKas aKTUBHOCTB),
(bu3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIOPTUBHO-03J0OPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TpyA0BO€ BOCTIUTAHHE:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTU TPYIOTIO0US, MHTEpEC K pa3IuvHbIM cdepam
Ipo(heCcCHOHANIBHOM JESITEIbHOCTH, CBSI3aHHBIM C MaTE€MaTHKON M €€ NMPUJIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHbIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MAaTeMaTH4ecKOMy OOpa3oBaHUIO W
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHU
IIPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HalpaBICHHOCTH;

7) 3K0JIOTHYEeCKOe BOCIIMTAHME:

c(OpPMUPOBAHHOCTh  DKOJIOTUYECKOM KYJbTYpbl, I[OHMMAHUE BIMSHHUS COLHUAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLUAIBHOW Cpeibl, OCO3HaHUE
J100aTbHOTO  XapakTepa  AKOJOTMYECKMX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HaHWUN Ul pelieHHs 3a/1ad B 00JIaCTH OKpYKarollled cpeibl, IIaHUPOBaHUE
ITOCTYIIKOB M OLIEHKH! UX BO3MOKHBIX MOCIIEACTBUN JUIsl OKPYXKAIOLIEH CPeIbl;

8) HeHHOCTH HAYYHOT'O MO3HAHMSI:

c(OpMUPOBAHHOCT ~ MHUPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKU U OOLIECTBEHHOW NMPAKTHKH, TOHUMAaHWE MaTEeMAaTH4YeCKON Hayku Kak chepbl
YeJIOBEYECKON NeSATEIIbHOCTH, 3TAlOB €€ pa3BUTHUS M 3HAUMMOCTH JUISl Pa3BUTHS LIMBHIIN3ALINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKON KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBISATH MPOEKTHYIO M UCCIIE0BATENbCKYIO I€ATEIbHOCTh UHIMBUYATIbHO U
B TpyIIIIE.

METAPE/IMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBbIE YHHBePcAIbHbIE YUeOHbIe 1elCTBUS
Ba3zoBble jornyeckue aeiicTBud:

BBIABIISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKU MaTEeMaTUYeCKHX OOBEKTOB,
MOHATUM, OTHOIIEHWNH MEXIy TMOHATHUSAMH, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,



YCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(DHUKAIMK, OCHOBAaHUS Ui 000OUIeHUsS U
CPAaBHEHHUs, KDUTEPHUN ITPOBOJAUMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIMPOBATH M TPEOOPA30BBIBATH CYKICHHSA: YTBEPIUTEIbHBIC WU
OTpHLIATENIbHBIE, €IUHIUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BbIABJIATE MATCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U W IPOTUBOPCUUA B q)aKTaX,
JAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, Ipe/ylaraTb KPUTEpUM JUIsl  BBIABICHHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeNIaTh BBIBOJBI C KCIIOJNB30BAHHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO JI0KA3aTeNbCTBA MAaTEMaTHUECKUX YTBEPKIACHUN (IpSAMbIE U
OT IIPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIUI0, I[PUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJCHHS U BBIBOJIBI;

BbIOMpaTh CcHocoO peueHus ydyeOHOW 3ajaud (CpaBHMBAThb HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOASAIIMM ¢ YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KPUTEPUEB).

Ba3oBble ucciie10BaTeJIbCKHE JeHCTBHA:

UCTIOJIB30BaTh BOMPOCH! KaK MCCIE0BATEIILCKAN HHCTPYMEHT MO3HAHUS, (POPMYITHPOBATH
BOINPOCHI, (PUKCUPYIOIIME NPOTUBOpEYHE, MNpoOJIeMy, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(dopMuUpOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO [TO3ULIUIO, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIICIOBAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IMPOIECCa, BBISBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITEIILHO (hOPMYJIMPOBATH OOOOIICHUS W BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJlbTaTOB, BHIBOJOB U
000011IeHN;

MMPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC NIPOHCCCA, a TAKIKEC BbIAIBUTATH IMPCAIIOJIOXKCHUA O
€T0 pa3sBUTUHN B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBIABIIATH Ile(l)I/IHI/ITI)I I/IH(l)OpMaHI/II/I, JaHHBbIX, HGO6XOI{I/IMBIX JJigd OTBE€TA HA BOIIPOC U IJiA
peliCHUs 3a1a4u;

BbIOMpaTh MH(OpPMAlMIO W3 HCTOYHUKOB PpA3IUYHBIX THUIOB, AaHAJIU3UPOBATh,
CHUCTEMaTH3UpOBaTh U HHTEPHPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPE/ICTABIICHHS;

CTPYKTYpUpOBaTh  HMH(pOpMAIMIO, TNPEACTaBIATh € B pasauyHbIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HAAE&KHOCTh HHGPOpPMAIMKM IO  CaMOCTOSTEIbHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.



KoMMmyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe /1eliCTBUSA
Oo0menue:

BOCIIPUHUMATh U (HOPMYIIMPOBATH CYKICHHS B COOTBETCTBHUU C YCIOBUSIMU M IEISIMH
oOmIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHMEHHBIX
TEeKCTaX, JaBaTh IMOSICHEHUS [0 XOJy peHIeHUs 3a/ladyd, KOMMEHTHUPOBATh IOJY4YECHHBIN
pe3yJbTaT;

B XOJIe OOCYXXICHHS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXIAaeMOW TEMBI, MPOOIEMBI,
pelaeMoi 3a1auy, BBICKA3BbIBATH WJCH, HALEICHHBIC HA IOMCK PELICHMsI, CONOCTAaBIISATh CBOU
CYXJIEHUS C CYXXACHUSMHU JPYrUX YYaCTHHKOB JHMAJOra, OOHApYKUBATh Pa3iU4yhe M CXOJCTBO
HO3ULIMH, B KOPPEKTHOU opme (HOpMyIHUpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

NPpEACTaBJIATL PE3YJIbTAaTbl PCHICHUA 3aJadd, SKCICPUMCHTA, HCCICAOBAaHHA, IPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMmar BBICTYIUICHHS C Yy4ETOM 3a7a4 TPE3CHTALUH U
0COOEHHOCTEN ayAUTOPHH.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranu3anus:

COCTABIIATh IUIAH, AJTOPUTM DEUICHUs 3aJaud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh
BapHaHThI PEUIEHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HABBIKAMH TTO3HABATEIHLHOW PEQIICKCHH KaK OCO3HAHUSI COBEPIIACMBIX JICHCTBHIA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaTOB, BIAAECTh CIOCO0aMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIpOLecca U pe3yiIbTaTa pelleHrs MaTeMaTHueCKOH 3a1auu;

npeaABuACTbL TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH IHpPHU PCHICHUU 3a4da4H, BHOCHUTH
KOPPCKTHUBBI B ACATCIBHOCTL HA OCHOBE HOBBLIX O6CTO${TGJ'II>CTB, JJaHHBIX, HaﬁHeHHLIX 0HII/I60K,
BBIABJICHHBIX pr):[HOCTCfI;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LIETU U YCIOBUAM, OOBACHATh IPUUUHBI JOCTUKEHUS
WIA HEAOCTHKEHMsS pe3yJbTaTOB JIEATENIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OILIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA NeATENbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHIUBUAYAIbHONH pabOThl MpH
pelieHnr y4eOHBIX 3a/]ay, NPUHUMATh IIellb COBMECTHOM JEATEeIbHOCTH, IUIaHUPOBAThH
OpTaHU3aIMI0 COBMECTHOM PabOTHI, paclpeacsisiTh BHIBI padOT, TOTOBAPUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNIbTAT padOThI, 0000IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXkneHHs, OOMEH MHEHHUH, «MO3TOBBIE
IITYpPMBI» W HWHBIE), BBIMIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
IpYTMMM YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.



IMPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:
CBOOOJHO OINEPUPOBATH OCHOBHBIMU TIOHATHUSMH CTEPEOMETPHHM IPU pEUICHUH 3a7ad U
MPOBE/ICHUN MaTEMATUIECKUX PACCYKICHHUIA;
MPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS M3 HUX MIPH PEIICHUU T€OMETPUICCKUX 3a/1a4;
KJIaccu(UIUPOBaTh B3aUMHOE pPACIOIOKEHHE TIPSMBIX B TIPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJTHO OTIEPUPOBATH TOHATHSIMH, CBI3aHHBIMH C YIJIAMHU B TIPOCTPAHCTBE: MEXKIY MPSMBIMU B
MIPOCTPAHCTBE, MEXKTY MPSMOU U TIIOCKOCTBIO;
CBOOOJTHO OTIEPHPOBATH TOHSATHSIMH, CBI3aHHBIMU C MHOTOI'paHHHUKAMH;
CBOOOMHO  pAacloO3HAaBaThb OCHOBHBIE BHUIBl MHOTOTPAaHHUKOB  (MpU3Ma, MUPAMHIA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);
KJIAaCCU(UITUPOBATHL MHOTOTPAHHUKHY, BEIOMPAsi OCHOBAHUS ISl KJIACCH(PUKAIUY;
CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMHU C CEUCHHEM MHOTOIPAaHHHKOB TIOCKOCTBIO;
BBITIONHATh TApaUIeTbHOE, IIEHTPAILHOE M OPTOTOHAIBHOE TPOCKTUpOBaHWE GuUryp Ha
TUIOCKOCTb, BBITIOJHATH N300paXKeHHs (PUTYp Ha IIIOCKOCTH;
CTPOUTH CEYCHHS] MHOTOTPAHHHUKOB PA3JIMYHBIMH METOJIAMH, BBITIOJNHATH (BEIHOCHBIC) IJIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y;
BBIYMCIIATH TUIONMIAIU MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPH3Ma, MUpPaMUa), TCOMETPHUSCKUX
TEJI C MPUMEHEHUEM (hopMyT;
CBOOOJHO OINEPUPOBATH MOHITHSIMH: CHMMETPHS B TPOCTPAHCTBE, IICHTP, OCh U IUIOCKOCTh
CUMMETPHH, IICHTP, OCh U IJIOCKOCTh CAMMETPHU (QUTYPHI;
CBOOOJHO OIEPUPOBATH IOHSATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpIWHATaM B
POCTPAHCTBE;
BBITIOJHSATH ICHCTBUS HaJI BEKTOPAMH,
pemiath 3aJaud  Ha  JIOKA3aTEICTBO MAaTEMaTHYECKUX OTHOIICHUH M HAXOXKICHHE
TEOMETPHYCCKUX BEIMYMH, TIPUMECHSSI H3BECTHBIC METO/IBI IPU PEIICHUN MAaTEMATUYSCKUX 3a1a4
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXHOCTH;
MPUMEHSTH TPOCTEHIIINE TIPOTPaMMHBIC CPEJCTBA U AJICKTPOHHO-KOMMYHUKAITHOHHBIC CUCTEMBI
MIPU PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;
U3BJIEKATh, MPEOOPA30BBIBATE W HWHTEPIPETUPOBATH HHQPOPMAIIMIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKAX;
NPUMCHSTh TIOJYYCHHBIC 3HAHUS HA TPAKTHKE: CPAaBHUBATh WM AHAJIU3UPOBATH pEabHBIC
CUTyalliu, MPUMEHSITh HM3y4YEHHbIC TOHATHUS B TPOIECCe IMOUCKA PEHICHHsS MaTeMaTU4YeCKH
c(OpMYyJIMPOBAHHON TMPOOIEMBI, MOJICIUPOBATH pPEATbHBIC CHUTYaIllMd HA S3BIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJENU C MCIOJB30BAHWEM T'€OMETPUUYECKUX TMOHSTHH U TEOpeM,
amnmapara aJreOpbl, pemaTh MPaKTHISCKHUE 3a/1a49H, CBSI3aHHBIC C HAX0XICHUEM T€OMETPHUIECKIX
BEJIMYNH;
UMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BHTHS TEOMETPUU KaK COCTaBHOW YaCTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K konny 11 ki1acca o0yyaromuiicss HAy4YuTCS:
CBOOOZHO OMNEpUPOBATH TMOHATUSAMH, CBS3aHHBIMM C IWJIMHIPUYECKOH, KOHMYECKOH U
cepruieckoil MOBEPXHOCTIIMH, OOBSICHATE CIIOCOOBI MOTY4EHUS;
ONepUpPOBATH MOHATUIMH, CBSI3aHHBIMH C TE€JIaMH BpallleHUs: HWIMHIPOM, KOHYCOM, cepoil u
11apoM;
pacro3HaBaTh Tejla BpalleHus (IWIMHApP, KOHYC, cdepa u map) U OOBICHATH CHOCOOBI
MIOJIyYEHUS TEJl BPaILEHUS;
KJIaccU(pUIUPOBATh B3aUMHOE PACIOJIOKEHHUE CHEPBI U INIOCKOCTH;



BBIYUCIIATh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAIICHUS, OOBEMBI M IJIOIIAIU
MIOBEPXHOCTE MHOTOIPAaHHUKOB M TEJ BpAIlEHUs, TN€OMETPUYECKHX Tel C IPHUMEHEHUEM
opmyu;

CBOOOJHO ONEpUPOBaTh IOHATUSAMM, CBS3aHHBIMM C KOMOMHALMAMHU TeJl BpalLlCHUA U
MHOTOTPaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cepy M ONMUCAHHBIA OKOJIO cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK MJIU TEJIO BPAIICHHUS;

BBIYUCIISATH COOTHOIICHHUS MEXY TUIOINAISIMUA TOBEPXHOCTEN M 00bEMaMU TIOJJOOHBIX TEIT;
n300pakaTb M3y4yaeMble (UIyphl, BBINOJHATH (BBIHOCHBIC) IJIOCKHE YEPTE)KU W3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJ BPAILICHHS,;
U3BJICKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HMH(OPMALMI0 O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (PUrypax, mpeacTaBICHHYIO Ha YePTekKaX U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPALIMK HAJl BEKTOPaMHU;

3a[aBaTh INIOCKOCTh YPABHEHHUEM B JICKaPTOBOM CHCTEME KOOPAMHAT;

pemarb reOMETPUYECKUE 3a7a4d Ha BBIYKMCICHHE YIVIOB MEXAY IPSMBIMUA M IUIOCKOCTSMH,
BBIUMCJICHUE PACCTOSHHUHM OT TOYKHM [JO IUIOCKOCTH, B ILIEJIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJHMHATHOI'O METO/a IPH PELICHUH;

CBOOOJHO ONEpPHPOBATh IOHATUSMM, CBSA3aHHBIMU C JBH)KEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUI;

BBINOJIHATh M300paK€HUS MHOTOTPAHHUKOB M Tell BpAIIEHUs NPU MapajuleIbHOM IE€peHoce,
LEHTPAIbHOW CUMMETPUH, 3€PKaJIbHOM CHMMETPUH, IIPH IIOBOPOTE BOKPYI IPSMOH,
npeoOpa3oBaHusl OI00MS;

CTPOUTh CEUYEHMS] MHOTOTPAHHUKOB W TEJl BPALLEHUS: CEUEHHUS LMIMHIApa (HapajuleIbHO U
HEePHIEHIUKYIIIPHO OCH), CEYEHHUsl KOHyca (MapajuleibHble OCHOBAHMIO M IMPOXOASIIUE Yepe3
BEpILMHY), CEYEHHUS 11apa;

UCIIOJB30BaTh  METOJbl IIOCTPOCHHUS CEUYEHMH: METOJ  CIEJOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH IIIIOCKOCTH;

JIOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHMS;

OPUMEHSTh  reoMeTpuueckue  (akTbl I pEUIeHMs]  CTEPeOMETpPUUYECKHUX  3ajad,
IIPEII0JIAratoIUuX HECKOJIBKO IAroB PEIICHUs, €CIM YCIOBHs IPUMEHEHUs 3a/laHbl B IBHOM U
HEsIBHOH (opMme;

pemars 3aJadyd  Ha  JI0Ka3aTeIbCTBO MAaTEMATHYECKMX OTHOIIEHMH W HAXOXICHHE
F€OMETPUYECKHUX BEJINYUH;

IIPUMEHATH IPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PELLICHNUN
CTEPEOMETPUYECKHX 3a]1a4;

IPUMEHATH TOJIYYCHHbIE 3HAHMWA HA INPAKTUKE: CPaBHMUBATH, AHAJIU3UPOBAaTh WU OLEHUBATh
peanbHble CUTYalllH, IPUMEHATh U3yYEHHBIE TIOHATHUS, TEOPEMBI, CBOMCTBA B IPOLIECCE MTOUCKA
pelIeHns] MaTeMaTHYeCKu c(hOpMYITUPOBAHHOM MPOOJIEMBbI, MOJEINPOBATh PEAIbHbIE CUTYAIH
Ha S3BIKE TE€OMETPHUH, UCCIIEN0BATh MIOCTPOCHHBIE MOJEIH C MCIOJIb30BAaHUEM I'€OMETPUUYECKHUX
NOHATUI M TeopeM, ammapata ainreOphl, pemarbh MPaKTHUYECKUE 3a/adyM, CBS3aHHBIE C
HAaXO0KJICHUEM F€OMETPUYECKUX BEJINYMH;

UMETh TMpe/CTaBlIeHUs] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPUM KaK COCTAaBHOW 4YacTu
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

| e |

HaunmenoBanue pa3zienoB U TeM NpOrpaMMbl H KomnuectBo wacos




/T Bcero|KonTponbnsie||[IpakTuueckue

paboThI paboThI
‘1 HBBGI[GHI/IG B CTEPEOMETPHIO “ 23 “ 1 H
‘2 HBBaI/IMHOG PaCIOJIOKEHUE TIPSIMBIX B POCTPAHCTBE H 6 H 1 H
‘3 HHapaJmenLHOCTL IPSIMBIX ¥ IDIOCKOCTEH B MPOCTPAHCTBE H 8 H H
‘4 HHepHeHI[I/IKy.HSIpHOCTB IPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE H 25 H H
‘5 HVFJIH U PacCTOSIHUS “ 16 “ 1 H
‘6 HMﬂororpaHHHKH “ 7 “ 1 H
‘7 HBGKTOpH B ITPOCTPAHCTBE “ 12 “ H
‘8 HHOBTOpCHI/Ie, 000011IeHNE U CUCTEMATU3ALMs] 3HAHUHA H 5 H 2 H
(OBIIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME | 102 | 6 | 0
11 KJIACC
Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMMmbl ‘ KonnuecTBo yacos ‘
n/n Bcero|| Konrtponbhbie |[Ipaktudeckue
paboThI paboThI
‘l HAHaJII/ITI/I‘IeCKaﬂ reoMeTpus H 15 H 1 H ‘
‘2 HHOBTOpeHI/Ie, 000011IeHE U CUCTEMATU3AIHS 3HAHUHA H 15 H 1 H ‘
‘3 HO6’béM MHOT'OIpaHHHUKA H 17 H 1 H ‘
‘4 HTena BpaIicHus H 24 H 1 H ‘
‘5 HHJ‘IOI_Ha,I[I/I MOBEPXHOCTU M 00BEMBI KPYTIIBIX TEJ H 9 H 1 H ‘
‘6 HI[BH)KGHH;{ H 5 H 1 H ‘
‘7 HHOBTOpeHI/Ie, 0000111eHIE U cUCTeMAaTH3allus 3HAaHUN H 17 H 2 H ‘
(OBIIEE KOJIMYECTBO YACOB T10 IIPOTPAMME | 102 || 8 | 0 |
MOYPOYHOE INIAHUPOBAHUE
10 KJIACC
No Tema ypoka ‘ KonuuecTBo yacoB ‘
n/m Bcero Koutponeabie || [IpakTrdeckue
paboTsI paboTsI
1  ||OcHoBHBIEC MpaBUiIa N300paKEHMs HA PUCYHKE 1

IUIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CEpeIUHBI OTpE3Ka

2  |[lonsTHA CTEpEOMETPUU: TOUKA, IpsMas, 1
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE ITPABUIIA
n300pa’keHNs Ha pUCYHKE TUIOCKOCTH,
napauIeIbHBIX NPSAMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka

3 |[oHsATHS: IepeceKaroIInecs IIOCKOCTH, 1
HIePECEKAIOIIUECS MPsMast U TUIOCKOCTH;
HOJTYTIPOCTPAHCTBO

4 |[ToHsATHS: TIEpeCeKAONIUECs TUIOCKOCTH, 1
nepeceKaroIuecs mpsiMasi | MI0CKOCTh;
TIOJTYIIPOCTPAHCTBO

|5 HMHOFOFpaHHHKI/I, n300paxkeHune MpoCcTENIINX H 1 H H




n/a

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHnTponbHbie
paboThI

[IpakTrueckue
paboThl

MPOCTPAHCTBEHHBIX (DUTYP, HECYIIESCTBYIOIINX
00BEKTOB

MHOrorpaHHUKH, U300paKEHUE MPOCTEHIITIX
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIHX
00BEKTOB

AKCHOMBEI CTEPCOMETPHU U IICPBLIC CIICACTBUA
N3 HUX

AKCHOMEI CTCPCOMCTPHU U IICPBBIC CIICACTBUA
U3 HUX

AKCHOMBI CTEPEOMETPUH U NEPBBIE CICACTBUS
u3 HUX. CrocoObl 3aaHus PSMBIX U
ockocteil B mpoctpancTse. O003HauEHUS
IPSIMBIX U IJIOCKOCTEN

10

N300pakeHue ceueHuil nupamusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.
N300pakeHue rnepeceyeHus MoTy4eHHbIX
IJI0CKOCTEN. PackpammBanue NOCTPOEHHBIX
CEUEHHH pa3HbIMU LIBETAMHU

11

N300pakeHue ceueHuil nmupamusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux peopa.
N300paxeHue nepeceyeHus NoTy4eHHbIX
IJI0CKOCTEN. PackpammBanue NOCTPOEHHBIX
CEUeHHH pa3HbIMU LIBETAMHU

12

N300pakeHue ceueHuil nmupamuisl, Kyoa u
IPU3MBI, KOTOpPBIE IPOXOAT uepe3 ux peéopa.
N300pakeHue nepeceyeHus MoTy4eHHbIX
II0cKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEUEHUN pa3HBIMU IIBETAMH

13

N306paxkenue ceueHnil nupamMuibl, Kyda u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 ux peopa.
M3o0paxenue nepeceueHus MoJTyueHHbBIX
IUIOCKOCTEN. PackpamyBaHue NocTpoOeHHBIX
CEYEHUH pa3HbIMU LIBETAaMU

Mertopa cieoB Ui HOCTPOCHUS CEUEHUI

15

MeTo cneoB sl MOCTPOEHUS CEUCHUM.
CBoiicTBa nepeceueHnuid NPSIMBIX U IITOCKOCTEN

16

MeTo cneoB 1Sl TOCTPOSHUS CEUCHUM.
CBoiicTBa nepeceueHuil NPSMbIX U IITOCKOCTEN

17

[TocTpoenue ceueHuii B mupamuie, Kyoe mo
Tp&M TOoukam Ha péopax. Co3maHme BEIHOCHBIX
YEPTEKEN U 3aIMCh LIATOB IOCTPOEHHUS

18

[TocTpoenue ceueHuii B mupamuie, Kyoe mo
TpéM TOoukam Ha péopax. Co3maHre BRIHOCHBIX
YEPTEKEN U 3alMCh LIATOB IOCTPOEHHUS




n/a

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHnTponbHbie
paboThI

[IpakTrueckue
paboThl

19

[Toctpoenue ceuenuii B nupamuie, Kyoe mno
TpéM Toukam Ha péopax. Co3maHne BHIHOCHBIX
yepTexel U 3aMuch I1aroB NOCTPOSHUS

20

[TocTpoenue ceueHuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Co3naHue BHIHOCHBIX
YEPTEHKEN U 3aIIMCh LIATOB MIOCTPOEHUS

21

[ToBTOpenue nnanumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYTrOJIbHUKOB

22

[ToBropenue mranumerpun: Teopema Menenast.

Pacyersl B ceueHusAX Ha BEBIHOCHBIX YEPTEKAX.
Hcropus pasBUTHS INIAHUMETPUU U
CTEpEOMETPUN

23

KontponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacronoxenue npsiMplx B
npoctpancTBe. CKpenuBaroyecs npsmsle.
[Ipu3Haky CKpemMBarOIUXCS MPSMBIX.
[TapasuienbHbIE IPSIMBIE B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH
MPpsSMON mapaJyieIbHOW TAaHHOU MPSIMOHA,
MPOXOJIAILIEH Yepe3 TOUKY NPOCTPAHCTBA U HE
Jexanien Ha TaHHou npsimoit. Jlemma o
MIEPECCUCHUH MapaJICIIbHBIX MPSIMBIX
IJIOCKOCTBIO

26

[TapannensHOCTH TpeX MpsiMbIX. Teopema o
TpEX NmapauIeIbHBIX NpsAMBIX. Teopema o
CKPEIIMBAIOIINXCS PAMBIX

27

[TapamnensHoe poekTupoBanne. OCHOBHbBIE
CBOICTBA NapaJlJIEIbHOTO POEKTUPOBAHUS.
N300paxkenue pazHbIX GUTryp B mapamienbHON
IPOEKLIAN

28

LlenTpanbHas nmpoekuus. Yroiu ¢
COHAIIPABICHHBIMU CTOPOHAMU. YTOJI MEXIY
NPSIMBIMU

29

3aauM Ha JOKa3aTeIbCTBO U UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[ToHATHS: mapamIebHOCT MPSAMOHN U
IIJIOCKOCTH B IpocTpaHcTse. [IpusHak
NapauIeIbHOCTH MPSIMON U INIOCKOCTH.
CBoiicTBa NapaJJIENbHOCTH NPSIMON U
IIJIOCKOCTH

31

FeOMeTpI/I"IeCKI/Ie 3aJa41 Ha BBIYHCICHUEC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C




n/a

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHnTponbHbie
paboThI

[IpakTrueckue
paboThl

[apayIeIbHOCTBIO IPSAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

32

[TocTpoeHue cedueHus, MpoOXOSAIIETO Yepes3
JAHHYIO TIPSIMYIO HA YepTEkKe U NapaljIeIbHOTO
Ipyrou npsamoi. Pacuér oTHomeHui

33

[TapannenpHas IpoeKLUs, IPUMEHEHUE s
MOCTPOCHHS CEUYEHUH KyOa 1 mapayiesenumesa.
CaolicTBa napasiesenunea 1 mpu3Mbl

34

[TapannensHbie miockocT. [IpuzHaku
NapajuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 nmapajuieIbHOCTH U €JUHCTBEHHOCTH
IUIOCKOCTH, MIPOXOIAIICH Yepe3 TOUKy, He
MIPUHAJIEKALLYIO JTaHHOU TIIOCKOCTH U
CIEJCTBUS U3 HeE

36

CaolicTBa napamieabHbIX IIOCKOCTEN: O
HapajIeIbHOCTH MPSAMBIX [1€peceUeHus pu
NEPECEYCHUH JIBYX MapalIeNIbHbIX IIOCKOCTEH
TpeTbeit

37

CaolicTBa napamieabHbIX MIOCKOCTEN: 00
OTpEe3Kax NapaylyIeIbHBIX MPSIMBIX,
3aKTFOYEHHBIX MKy MapajlieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUCHUH TIPSIMOM C IBYMS
napauieIbHBIMU TI0CKOCTSIMU

38

[ToBTopenue: Teopema [ludaropa na HJ'IOCKOCTI/I‘

39

[IoBTOpEHUE: TPUTOHOMETPHS IPSAMOYTOJIBHOTO
TPEYroJIbHUKA

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napaenenunesa

41

Brruucnenue 1MH OTPE3KOB B Ky0Oe U
MPSIMOYTOJIBHOM NapajuiesIeUIe e

42

[IepnieHIUKyYISPHOCTD NPSMOMN U IIIOCKOCTH.
[Ipu3Hak nepneHauKyJISpHOCTH IPIMOU U
IUIOCKOCTH

43

[IepnieHIUKyYISPHOCTD NPSMOMN U IIIOCKOCTH.
[Ipu3Hak neprneHauKyJIIpHOCTH IPIMOU U
IUIOCKOCTH

44

TeopeMa 0 CyIecTBOBaHUM U €IMHCTBEHHOCTH
IIPSAMOM, POXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHANKYIISIPHOMN K
IIJIOCKOCTH

45

[I1ockocTH 1 NEPNCHAUKYJIAPHBIC UM IIPAMBIC B
MHOI'OIrpaHHHUKax

46

[I1ockocTu 1 NEPNCHAUKYJIAPHBIC UM IIPAMBIC B
MHOI'OIrpaHHHUKax




Ne Tema ypoka KonunuecTBo uyacoB
n/m Bcero Koutponbabie || [IpakTudeckue
paboThI paboThl
47 |Tlepnenaukynsp u HakioHHas. [TocTtpoenue 1
NEepIEHINKYIISpa U3 TOYKU Ha MPSIMYIO
48 |llepnenaukynsp u HakiIoHHas. [TocTtpoenue 1
NEepIEHINKYIISApa U3 TOYKU Ha MPSIMYIO
49 |Teopema o TpEX neprneHANKYIApax (MpsiMast U 1
obOpatHas)
50 |Teopema o Tp€x mepreHaAUKyIsApax (MpsMas u 1
oOpartHast)
|51 HYFOJI MEXy CKPEIIMBAIOIUMUCS MIPSIMBIMU H “ H
52 |[Touck neprieHAUKYISIPHBIX MPSIMBIX C
MIOMOIIBIO IEPIICHINKYIISPHBIX TUIOCKOCTEH
|53 HOpTOFOHaJII)HOC MIPOCKTUPOBAHUE H H H
54 |[[loctpoenue ceuenuii kyoa, IpU3Mbl,
MPAaBUJIbHOM MUPAMUJIBI C IOMOIIBIO
OPTOrOHAJILHOHN IIPOEKIINU
55 |[[loctpoenue ceuenuii kyoa, MpU3MBlI, 1
NPaBUIBHON MUPAMUIBI C TOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH
56 ||CummeTpusi B IPOCTPAHCTBE OTHOCUTEIHHO 1
iockoctH. [Tnockoctn cummeTpuii B
MHOTOTpaHHHUKaX
57 |[Ipu3Hak neprneHIuKyIIpHOCTH IPSIMON U 1
IUTOCKOCTH KaK CJIEICTBUE CHMMETPHH
58 |[IIpaBmiibHBIE MHOTOIpaHHHUKH. Pacuér 1
pPacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH
59 |[IIpaBuiibHBIE MHOTOTpAaHHHUKH. Pacuér 1
pPAacCTOSHUM OT TOUKH JI0 TNIOCKOCTH
60 ||CocoObl ONyCTUTh MEPIEHIUKYISPHIL: 1
CUMMETPHS, CIIBUT TOYKH IO MApaIIEITbHOM
IpsAMON
61 ||CaBur mo HemapaIeIbHON MPSIMOH, 1
U3MEHEHHE PACCTOSHUM
62 |[KonTposbHas pabota "B3aumnHoe 1 1
pacIIoIOKEHHUE MPSIMBIX U TNIOCKOCTEH B
npocTpaHcTae”
63 |[loBTOpeHHe: yroa Mexay IpsMbIMU Ha 1
TUTOCKOCTH, TPUTOHOMETPHS B TIPOU3BOIHLHOM
TPEYroJbHUKE, TEOpPEMa KOCHHYCOB
64 |[ToBTOpEeHHE: YTOJI MEXKITY CKPEITUBAIOIIIUMUCS 1
OpSMBIMU B TIPOCTPAHCTBE
65 |['eomeTpuueckre METO/bI BHIYUCICHUS yIiia 1
MEXy IPSMBIMHA B MHOTOTDaHHHKAX
|66 HJIByrpaHHLIfI yroi. CBOWCTBO JIMHEHHBIX YTIIOB H 1 H H




n/a

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHnTponbHbie
paboThI

[IpakTrueckue
paboThl

H/:[ByrpaHHoro yria

67

[lepnennukynspHeie maockoctu. CBoiicTBa
B3aMMHO NEPIEHAUKYIISAPHBIX INIOCKOCTEH

68

[Tpu3sHak nepneHIuKyJIIPHOCTH INIOCKOCTEH;
TeopeMa O IPSIMOi IepeceueHus IByX
IUIOCKOCTEN NEPIEHANKYIISPHBIX TPEThEH
IUIOCKOCTH

69

[IpsiMOyTOIBHBIN Mapauienenunesn; Kyo;
MU3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napasulesenue1a

70

TeopeMa 0 1MaroHany NPAMOYTOJIbHOTO
napaesienunesa u ciecTBue u3 Heé

71

CrepeomeTpHruecKie 1 MPUKIaJIHbIC 33]1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCHOJIOKEHUEM
MPSIMBIX U TIJIOCKOCTH

72

[loBTOpEHUE: CKpeLIMBaIOLIUECs NPSIMBIE,
napaelibHble INIOCKOCTH B CTaHIapTHBIX
MHOTOTpaHHHUKaX

73

[lapa napayenbHbIX IJIOCKOCTEN Ha

CKpCIIUBAOIHUMUCS ITPAMBIMU B IPOCTBIX
CUTyalusiax

CKPCIIUBAOIIHNUXCS NPSAMBIX, PACCTOAHUC MCIKIAY

74

Paccrosane oT ToOukHn J0 IIIIOCKOCTH,
pacCTOAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

75

Brluncienue pacCTosHUN MEX Y
CKPELIMBAOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPIEHANKYJIAPHON IIIOCKOCTH

76

Tpé€Xrpa"Hslii yroi, HepaBeHCTBaA s
TpexrpaHHbIx yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOIO yIJIa

77

DneMeHThI ChepUIecKoil reOMETPHUH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KontponbHas padota "Yrisl u paccrossaus"

79

CucremaTtu3zanus 3HaHud "MHOrorpaHHUK U
€ro 3JIeMEHTHI"

80

[Inpamua. Bunel nupamun. [paBuneHas
nupaMua

81

[Ipusma. IIpsAmas 1 HaKJIOHHAS IIPU3MBI.
[IpaBunbHas npu3ma

82

[Ipssmoit napaienenunes, NpsMOoyroIbHbIN
napasenenunes, Kyo

83

HBLIHyKJlLIe MHOrorpasHuku. Teopema Diinepa




Ne Tema ypoka KonunuecTBo uyacoB
n/m Bcero Kourponbhsie || [Ipaktudeckue
paboThI paboThl
84 |Beimmykiible MHOTOTpaHHUKH. Teopema Ditnepa. 1
[IpaBunbHBIE U TOTYTPABUIILHBIC
MHOI'OI'PaHHHUKH
|85 HKOHTpOJIBHaSI pabota "MHororpaHHukH" H 1 H 1 H ‘
86 |[IlonsiTHE BEeKTOpa HA IUIOCKOCTH H B 1
IIPOCTPAHCTBE
|87 HCyMMa BEKTOPOB H 1 H H ‘
|88 HPaBHOCTB BEKTOpPOB H 1 H H ‘
|89 HHpaBI/mo napaJulesienurnesna H 1 H H ‘
|90 HYMHO)KeHHe BEKTOpPA Ha YHCIIO H 1 “ H |
91 |[Pa3nosxeHue BeKTOpa MO 6a3ucy TpEX BEKTOPOB, 1
HE JISKAIIUX B OAHOM MJI0CKOCTH
|92 HCKanﬂpﬂoe IIPOM3BE/ICHUE H 1 H H ’
93 ||Borumcienue yria Mexay BEKTOpaMu B 1
POCTPaHCTBE
|94 HHpOCTeﬁmI/Ie 3a/1a4d ¢ BEKTOpaMu H 1 H H ’
|95 HHpOCTeI?nHHe 3a/1a4M C BEKTOPaMH H 1 H H ’
|96 HHpOCTeI?nHHe 3aJ1a4¥ ¢ BEKTOPaMH H 1 H H |
|97 HHpOCTef/'IIHI/Ie 3a/1a4¥ ¢ BEKTOPaMH H 1 H H |
|98 HO606H_I6HI/IC W CHCTEMAaTH3allus 3HaHUI H 1 H H |
|99 HO606H_I6HI/IC W CHCTEMAaTH3allus 3HaHUI H 1 H H ‘
|1OO HI/ITOFOBa;I KOHTpOJIbHast paboTa H 1 H H ’
|101 HHTOFOBaH KOHTpOJIbHAs paboTa H 1 H H ’
|102 HO606HIGHI/I€ M CUCTEMaTHU3alrs 3HAaHUHA H 1 H H |
OBUIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOI'PAMME
11 KJIACC
No Tema ypoka ‘ KonunuecTBo yacoB ‘
n/m Bcero|  KonrtposbHbIe [MpakTryeckue
paboThI paboTHI
1 |[[ToBTopenue Tems! "KoopauHaTel BeKTOpa Ha 1
IUIOCKOCTH U B ITpocTpaHcTBe"
2 |[IToBropenwue Tembl "CKalsipHOE TPOU3BEICHNE 1
BEKTOPOB"
3 ||[ToBTopenue Tembl "BrruncieHne yria Mexmy 1
BEKTOPAMH B ITPOCTpaHcTBE"
4 | [loBTopenue TeMbl "YpaBHEHUE MPSMOH, 1
MPOXOJIAIIEH Yepe3 ABE TOUKH"
5 ||[YpaBHEHHE IJIOCKOCTH, HOPMaJlb, ypaBHEHUE 1
IUIOCKOCTH B OTpPE3Kax




Ne Tema ypoka KonunuecTBo uacoB
n/m Bceero||  KonrpoibHbie IpakTHyecKue
paboThI paboThl

6 |YpaBHeHHE IJIOCKOCTH, HOPMaJlb, YPaBHEHHE 1
TUTOCKOCTH B OTPE3Kax

|7 ||BeKTopHoe MIPOU3BEICHUC H 1

8 |JIuHeitHbIC HEpaBEHCTBA, TUHEHHOE 1
pPOrpaMMHUPOBAHUE

9 |JIuneiiHble HEpaBEHCTBA, JIMHEHHOE 1
IpOrpaMMUPOBaHKE

10 ||AHayMTHYECKHE METOIbI pacuéTa yria MeXIy 1
IPSIMBIMU B MHOTOTPAHHHKAX

11 ||AHasuTHYECKHE METOIBI pacuéTa yria MeXIy 1
TUTIOCKOCTSIMU B MHOTOTPaHHUKAX

12 ||@opmyna paccTOSIHHS OT TOYKH JI0 IUIOCKOCTH B 1
KOOpAMHATaX

13 ||HaxoxaeHue pacCTOSSHUN OT TOYKH J0 IIOCKOCTH|| 1
B KyOe

14 ||HaxoxaeHue pacCTOSSHUN OT TOYKH J0 IIOCKOCTH|| 1
B [IPAaBUJILHON IIUPAMUJIE

15 ||[KontponbHas pabota "AHanmuTuueckas 1 1
reomeTpus”

16 ||CeueHunst MHOTOTPaHHUKOB: CTaHAAPTHBIC 1
MHOTOTPaHHUKHU

|17 ”CC‘ICHI/I}I MHOTOTPaHHHUKOB: METOJI CJIE/IOB H

18 ||CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIC 1
TUTOCKOCTH, ITePECEUCHUS TPSMBIX U TUIOCKOCTEH

19 |[[TapamiensHbIC IPSMBIC U TUIOCKOCTH: 1
napasuiebHbIe CEUCHHUS

20 |[[TapamiensHBIE IPSMBIE U MTIOCKOCTH: PacdET 1
OTHOULIEHUH

21 |[TapanienbHble NPSMBIE U TIOCKOCTH: YTIIBI 1
MEXTy CKPEIUBAIONTUMUCS TIPSIMBIMU

22 |[llepneHIUKYISPHBIE TPSIMBIE U TUIOCKOCTH: 1
CTaH/apTHBIC Mapbl MEPIEHAUKYIIPHBIX
TUTOCKOCTEH U TIPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23 ||[TeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: 1
TeopeMa O TpeX MepIeHANKYIIPax

24 |IlepneHIuKyIsIpHbIE MPSIMbIE U TUIOCKOCTH: 1
BBIYMCJICHHSI JUTHH B MHOTOTPaHHUKAX

25 |[ToBTOpEHUE: TUIOIIATH MHOTOYTOJIBHUKOB, 1
dbopMyITBI TS TTOMIAACH, COOOpaXkeHus o100

26 |[ToBTOpEHUE: MIIOIIAT MHOTOYTOJIbHUKOB, 1
(bopMyIIBI TS TUTOIIAIeH, COOOpaXKeHUs TOA00H S




Ne Tema ypoka KonunuecTBo uacoB
n/m Beero||  KoHrtposbHbie [TpakTuuecKue
paboThI paboThl
27 |IToBTOpEHUE: IO MHOTOYTOJIbHUKOB, 1
dbopMyITBI TSI TTOMIAACH, COOOpaXKeHUs TT0 100U
28 |I[Lromaau ceueHuiit MHOTOTPaHHUKOB: TUIOIIAIH 1
IIOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US
29 |[Lromaau ceueHuiit MHOTOTPAaHHUKOB: TUIOIIAIH 1
IIOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US
30 |[KonTposbHas padota "lloBTOpeHue: 1 1
MHOTOIPAaHHUKHU, CEYCHUS] MHOTOI'PaHHUKOB"
31 ||O6Bém Tena. OOBEM MPSIMOYTOIBHOTO 1
napasuiesenumneia
32 |3amaum 00 ynBoeHHM Ky0a, 0 KBagparype kyoa; o | 1
TPUCEKIUH YyIiia
33 ||CtepeomeTpuyeckue 3a/1a4u, CBSI3aHHBIE C 1
00BEMOM TIPSAMOYTOJIBHOTO TIapaJUICIICTUIIeIa
34 |[IpuknaaHble 3a7a49u, CBI3aHHBIC ¢ BEIUUCIcHUEM | 1
00BEMa MPSAMOYTOJIBLHOTO Mapaljiesenuneaa
|35 | OOBEM TIPSAMOIA TPU3MBI H H H
36 ||CtepeomeTpudecKue 3a/1a49u, CBSI3aHHBIC C
BBIUKCIICHHEM 00BEMOB IPSIMOU TPU3MBI
37 |[[TpuknagHbIe 3a/1a4u, CBI3aHHBIC C 00BEMOM 1
IIPSIMOM TIPU3MBI
38 ||Brruncrnenue 00bEMOB TN ¢ TOMOIIIBIO 1
onpenenéHHoro uuterpaina. O6bEM HaKIOHHON
MPU3MBI
39 ||Brruncnenue 00bEMOB TN ¢ TOMOIIIBIO 1
onpenenéHHoro uuaTerpaiga. O0bEM MupaMu bl
40 ||[D®opmyna o0béMa mupaMubl. OTHOIICHHE 1
00BeMOB MUpaMuU ¢ OOLITUM YTIIOM
41 ||[®opmyna o6béMa nupaMuibl. OTHOLIEHUE 1
00BEMOB MUPaMU/J] C OOLIUM YTIIOM
42 |(CtepeomeTpudecKue 3aa4u, CBsI3aHHBIE C 1
00BEMaMH HAKJIIOHHOW MTPU3MBI
43 ||[CTepeomeTprudecKue 3a/1a9u, CBSI3aHHBIC C 1
00BEMaMH THpaMUIBI
44 |[Tpuknamgabie 3agaun 1o Teme "O0bEMBI Ten", 1
CBSI3aHHBIE C 00BEMOM HAKIIOHHOU MPU3MBI
45 |[Ipuxmnaguslie 3anaun no Teme "O0bEMBI TEN", 1
CBSI3aHHBIE C 00BEMOM MHUPAMUJIBI
46 |[Ipumenenne o0bEMOB. Brruncienne paccrosaus || 1
10 TIJIOCKOCTH
|47 ”KOHTpOJ'IBHaH pabota "O06bEM MHOTOrpaHHHUKA" H 1 H 1 H




n/a

Tema ypoka

KonnuecTBO yacoB

Bcero

KonTponbuble
paboThI

[IpakTrueckue
paboThl

48

[{ununaapuyeckas MoBEPXHOCTb, 00pa3yolne
HUAJIUHAPUYECKON MOBEPXHOCTH

49

Humunaap. [psmoit kpyrosoit nunuuap. Ihiomans
MOBEPXHOCTU LUTUHIPA

50

Konunueckasi moBepxHOCTh, 00pa3yromime
KOHMYeCKOU nmoBepxHoctu. Konyc

51

Ceuenue KOHYCa IIIOCKOCTBIO, napannenLHofI
IIJIOCKOCTH OCHOBaHHA

52

Y ceuéHHblil kKoHyC. M300pakeHue KOHYCOB U
yCEUEHHBIX KOHYCOB

53

[Tnomans OOKOBOI MOBEPXHOCTH U TTOJTHOM
HIOBEPXHOCTH KOHYCa

54

[Tmomraabe 60KOBOI MOBEPXHOCTH M ITOJTHOM
MOBEPXHOCTH KOHYyCa

55

CrepeomMeTpHyecKUe 3a/1a4d Ha JI0KA3aTeIbCTBO U
BBIYHUCIICHHE, TIOCTPOCHUEM CEYCHUH IIMITUHIIPA,
KOHYCa

56

CTCpCOMeTpI/I‘IeCKI/IC 3aJa4M Ha JOKa3aTCJIIbCTBO U
BBIYHUCJIICHUC, TIOCTPOCHUEM CeUYeHHI nuiIrHapa,

KOHYca

57

||HpI/IKJ'IaI[HBIC 3a/la4u, CBA3aHHBIC C MUJIIMHAPOM H

58

||HpI/IKJ'IaI[HBIC 3a/la4u, CBA3aHHbIC C MUJIIMHAPOM H

|

59

||C(1)epa 1 11ap H

|

60

Ilepecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsl miockoctso. Bua n
n300paxkeHue 1mapa

R~

61

Ilepecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsl miockoctso. Bua n
n300pakeHue 1mapa

62

||YpaBHeHHe cdepsl. [lnomans chepsl u e€ yacteit H

-

|

63

”CI/IMMCTpI/I}I cdepsl U mapa H

64

CrepeomeTprueckue 3aJjauu Ha I0Ka3aTeNbCTBO U
BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoit u mapom,
IIOCTPOEHUEM UX CEUYEHUH IIJIOCKOCTHIO

65

CrepeomeTrpuyecKre 3aJa4u Ha JOKA3aTeNbCTBO U
BBIYHCIICHHE, CBSI3aHHBIE CO chepoit U mapom,
IOCTPOCHUEM MX CEUEHHH IIIOCKOCTBIO

66

[Ipuknansblie 3a1a4u, cBsi3aHHBIE cO chepoii u
1apoM

67

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,
BBIYHCIICHUSA B OKp}’)KHOCTI/I, CTaHJIapTHI)Ie
og00ust

||Pa3JII/ILIHBIC KOM6I/IHaLII/II/I TCJI BpallICHUS U H

-




n/a

Tema ypoka

KonnuecTBO yacoB

Bcero

KonTponbuble
paboThI

[IpakTrueckue
paboThl

”MHOFOI‘paHHI/IKOB

69

3anauu o reme "Tena v MOBEPXHOCTH
BpaieHus"

70

3agauu o Teme "Tena 1 TOBEpXHOCTH
BpanieHus"

71

KonTtponbsHast padora "Tena 1 moBEpXHOCTH
BpaieHus"

72

O06Beém mmuuHapa. Teopema 06 00bEME PSIMOTO
UIHH]IpA

73

Brruncnenrie 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpéM KoHyca

74

[Tnomraar 60KOBOM M TOIHOM MOBEPXHOCTH
KOHYyca

75

CrepeoMeTpHuuecKre 3aJja4, CBS3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIWIIMH/IPA, KOHYCA

76

[Ipukitagueie 3anaun mo teme "OO0bEMBI U
TJIOIAU TTIOBEPXHOCTEH Teu"

77

O06nbEM 1mapa u mapoBoro cekropa. Teopema 00
00béme mapa. [Lmomans chepsr.
CrepeomeTpHyecKHe 3aauu, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB 111apa, MApOBOTO
CerMEHTa U IapOBOT0 CEKTOPa

78

[Mpuknanseie 3apauu o Teme "OO0bEMEI T,
CBsI3aHHBIE C 00BEMOM IIapa U TIOUIAAbI0 cephl.
COOTHOIICHHS MEXTy TUIOIIAIMHU TIOBEPXHOCTEH
1 00bEMaMHK OTOOHBIX TEII

79

[lono6Hble Tena B mpocTpaHcTBe. MI3mMeHeHue
00bEéMa npu nogooun. CrepeoMeTprudeckue
3a/1a4M, CBSA3aHHbIE C BBIYUCIIEHUEM 00BEMOB TE
Y TUIOIIAJEHN TOBEPXHOCTEN

80

KonTponbHas padorta "[1no1maay noBepxHOCTH U
00BEMBI KpYTJIBIX TET"

81

JBuxenus npoctpancTsa. OToOpaskeHusl.
JIBr>xeHus U paBeHCTBO (uryp. OOuue cBoiicTBa
NBIDKECHUHN

82

Buael n1BukeHMIN: TapauieNIbHBIN IEPEHOC,
LHEHTpAJIbHAs! CHMMETPUS, 3epKaIbHas
CUMMETPHUS, IOBOPOT BOKPYT HNPSIMOM

83

[IpeobpazoBanus nogodus. [Ipsamas u chepa
Ditnepa

84

FGOMeTpI/I‘—IeCKI/Ie 3aaa4u Ha IPUMCHCHUEC
JBHXXCHUA

”KOHTpOJ'IBHaH pabota "Bekropsl B mpocTpaHcTae"

|

-




n/a

Tema ypoka

KonnuecTBO yacoB

Bcero

KonTponbuble
paboThI

[IpakTrueckue
paboThl

86

O6o06maromee moBTopeHue 11 moHsATHI 1
MeTOoJ10B Kypca reomerpuu 10-11 kmnaccos,
cucremaTtusanus 3Hanuil: "lapamiensHOCTh
NPSIMBIX U TJIOCKOCTEH B mpocTpaHcTBe"

87

O6o06maromee moBropeHue 11 moHsaTH 1
MeTOoJ10B Kypca reometpun 10—11 knaccos,
CUCTEMAaTH3alMsl 3HaHUi: "BekTopsl B
npocTpaHcTse"

88

Ob6o6maromee nosropenue 11 noHsTHit 1
MeTOJ10B Kypca reometpun 10—11 knaccos,
cUCTEMAaTH3alMsl 3HaHUi: "BekTopsl B
npocTtpaHcTse"

89

O6o06maromee moBropeHue 11 moHsaTHI 1
MeTOo10B Kypca reomerpuu 10—11 kmnaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOTrpaHHHKaA"

90

Ob6o06maromee nmoBropenue 11 moHATHH 1
MeTo/10B Kypca reomerpuun 10—11 knaccos,
cucremaru3anws 3HaHui: "O0beM
MHOTOTpaHHUKA"

91

Ob6o06maromee noBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpuun 10—11 knaccos,
cucreMartuzaius 3Hanuii: "[lnomamn
MOBEPXHOCTU M 00BEMBI KPYTJIBIX TeI"

92

Ob6o6maroree noropeHue 11 noHsaTuit u
MeTo10B Kypca reomerpun 10—11 kmnaccos,
cucremaTtu3anus 3HaHuit: "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYIJIbIX Ten"

93

||I/ITOFOBa$I KOHTpOJIbHas paboTa

|

194

| |I/ITOI‘OB8.}I KOHTPOJIbHAA pa60Ta

|

95

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIus
3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

I/ICTOPI/ISI Pa3BUTHA CTCPCOMECTPHUU KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMEHHBIX NMHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT i

98

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK HAYKHU U e€
POJIb B pa3BUTHU COBPEMEHHBIX NMHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT i

99

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK HAYKU U e€
POJIb B pa3BUTHU COBPEMEHHBIX NMHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI




Ne Tema ypoka KonunuecTBo uacoB
n/m Beero||  KoHrtposbHbie [TpakTuuecKue
paboThI paboThl
100||Mctopus pa3BUTHS CTEpEOMETPHH Kak Hayku u e€|| 1
POJIb B Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui
101|[McTropust pa3BUTHUS CTEPEOMETPHH KaKk Hayku u e€|| 1
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA
102|[Mctopust pa3BUTHUS CTEPEOMETPHH KaKk Hayku u e€|| 1
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA
OBLIEE KOJIMYECTBO YACOB I1O 102 8 0
[TPOT'PAMME
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