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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBIsETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3YUEHUs AUCLUUILUIMH €CTECTBEHHO-HAyUYHOU
HAIPaBJICHHOCTH U IPEIMETOB I'yMaHUTapHOro LuKiIa. IIOCKOIBKY JIOTHYECKOE MBILUICHUE,
dopmupyemMoe TmpH H3y4eHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKHUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUYECKHUX 3aJa4, YMEHHE BBIABUIaTh M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIMOJIBb3YIOTCS TIPU PEIIEHUM 3a/lady €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHHUsE TMporpaMMel yuebHoro kypca «['eomerpusi» Ha yriyOIE€HHOM ypOBHE —
pasBUTHE HMHIUBHUIYAJIbHBIX CIIOCOOHOCTEH OOY4YarOLIMXCS HMPU HM3YYEHUU T€OMETPHM uepes3
o0ecreyeHre BO3MOKHOCTH ITPUOOPETEHNUS U UCIOIb30BaHUS 00jiee MTyOOKUX T€OMETPUYECKIX
3HAaHUH W JCWCTBUH, CHEMU(PUYHBIX TEOMETPHH, W HEOOXOAMMBIX Ui YCIEIIHOTO
PO EeCCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C UCIOJIH30BAHUEM MAaTEMATHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha YIiyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCWJINBAIOUIMMHU Kypc 0a30BOr0 YpOBHSI, SIBJISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK YacTU MHUPOBOH KYJIBTYpHl H
(GopMUpOBaHKE OCO3HAHUS B3aMMOCBSA3H T€OMETPUU C OKPYIKAIOLUM MUPOM;

dbopMHpoBaHHE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTEMaTUYECKUX MOJENAX, IO3BOJISIIOIIMX ONMCBIBATL W H3y4yaTb pas3HblEe  SBICHUS
OKpY’KaloIIero MHpa, 3HaHHE NMOHATHHHOTO ammapara 1mo pasgeny «CTtepeoMeTpus» y4eOHOro
Kypca FreOMeTpHH;

(dbopMHpOBaHUE YMEHHS BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (HOpMyl U YMEHHE MX NPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dbopMUpOBaHHE YMEHMs paclo3HaBaTh Ha YEPTEXKax, MOJCNIAX U B PEATbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IOHUMaHUS BO3MOXXHOCTH AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTHYeCKUuX Teopuil, (GopMupoBaHHE MOHMMAHHUS POJU AKCHOMATHKH IPH NPOBEICHUU
pacCyXIeHHUI;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM JI0KA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHMS MX TPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUs
CTEpEOMETPUYECKUX 3aJad M 3aJad C [PaKTUYECKUM CoJiepXKaHueM, (OpMHUpPOBaHUE
MpEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTelbCTB MpU OOOCHOBAaHUM MAaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKHU B ITPOBEIECHUH JI€YKTUBHBIX PACCYKICHHUI;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0yyaromuxcs, MO3HABATEIbHOM aKTUBHOCTH, WCCIIEAOBATENLCKUX YMEHHMH, KPUTUYHOCTU
MBIIUIEHUS], UHTEPEca K U3YUEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSIBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUYEHUH JPYTHX yUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS pEabHbIX CUTYyallui, HCCIeT0BaHUS
MOCTPOECHHBIX MOJIEJICH, HHTEPIPETAIH MTOJTYYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMH COJIEP)KAaTEeIbHBIMU JIMHUAMH ydeOHoro Kypca «['eomerpusi» B 10-11
Kiaccax sBisrorcs: «lIpsMble M IUIOCKOCTH B IIpocTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», « BEeKTOpbl U KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YMETh OIEPUPOBATH MOHATHIMUY,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHoM ypoBHe oOyuenus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHPOBAHUE JOTMUECKHX YMEHHUH
pacripeniesiieTcsi He TOJBKO IO COJACPXKATelIbHBIM JIMHUSAM, HO W MO TojxaM OOydYeHHs.
Copepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJibTaTaM  OCBOCHUS
®enepasibHON paboueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofgaM 00y4YeHus, CTPYKTypHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
MNOHATUSIMM U HABbIKAMHU IIOCJIEJIOBATENbHO M IOCTYNATEIbHO, C COOJIIOJICHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHUYECKHUX
MIPEACTABICHUI 00YYaIOIUXCsl, paclupsst U yriyossisi e€, o0pa3ysl MPOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[Tepexo K M3y4EHHIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus i nuddepeHnmanuu  00ydeHHs, MOCTPOSHUS HHAWBHYaTbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O0ECHeunTh  yIIIyOJNE€HHOE W3yYeHHE TEeOMETPHH  Kak
cocrasJsitollell yueOHoro npeamera «Maremarukay;

MOJTOTOBUTH OOYYAIOMIMXCS K MPOJIOJDKEHUIO M3yUeHHUs MaTeMaTUKH ¢ Y4€TOM BbIOOpa
Oynywmei npodeccuu, odecnieurnBas MPEeEMCTBEHHOCTh MEXKIY OOIIMM U MpOodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kiacce — 102 vaca (3 gaca B Henemo), B 11 kmacce — 102 gaca (3 yaca B Hefento).
COILEPKAHUE OBYYEHUSA

10 KJIACC

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTEpeoMeTpuu. Touka, mpsimasi, MII0CKOCTh, pocTpaHCcTBoO. IlonaTne
00 aKCMOMaTUYECKOM IOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.

B3anmHO€E pacnosnoskeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOLIUECS, TapalIeIbHbIE U
cKpemuBaromuecs npsamele. [IpuzHaky ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IapajuIeIIbHBIE IPSMBIE B IIPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX
OpSAMBIX, NApPaJUIEIbHOCTh MpsAMOM M IIOockocTH. [lapamiensHOe UM IEHTPAJIbLHOE
pOeKTHpOoBaHue, n300paxenue ¢puryp. OCHOBHBIE CBOICTBA MapalljIeIbHOIO MPOEKTUPOBAHMUS.
N3ob6paxenue ¢puryp B napajuiebHON MPOEKIUU. YTIIbl C COHAIIPABICHHBIMU CTOPOHAMM, YTOJI
MEXIYy NpsAMBIMH B IIPOCTpaHCTBE. llapayienbHOCTh IMIIOCKOCTEH: MapajuleIbHbIE IIIIOCKOCTH,
CBOMCTBA MapayieNbHbIX MIockocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPBI HA TIOCKOCTH:
TETPadp, NapajuIeICIUIE, IOCTPOCHUE CEUECHUM.

[lepneHUKyIIpHOCTh HPSAMOM M IJIOCKOCTH:  TNEPIEHIUKYJSpHBIE MpsIMBIE B
IIPOCTPAHCTBE, IIPSMBbIE IapaUICIbHBIE W IEPHEHAUKYISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPHEHAUKYISIPHOCTA IIPSIMOM M IIJIOCKOCTH, TEOpeMa O MpsAMOW NEPHEHAUKYISPHOU
II0CKOCTH. OpPTOTOHANBHOE MPOEKTUpOBaHUE. [lepreHIuKyIap U HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOIl 10 MIOCKOCTH, MPOEKIHs (PUTypbl Ha TUIOCKOCTb.
IlepneHAUKyYISAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIIPHOCTU ABYX ILUIOCKocTel. Teopema
0 TPEX MEPIECHAUKYIIAPaAX.



VYrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U MIJIOCKOCTBIO, ABYTPAHHBIN YroJ, JUMHEHHbBIN
Yroj JBYIpaHHOro yria. TpéxrpaHHblii W MHOrorpaHsbie yriibl. CBOWMCTBA IUIOCKUX YIJIOB
MHOrorpatsoro yriyia. CBOHCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTpPaHHOIO yria. Teopembl
KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKH

Buabsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yroiapHas npusMma,
npsMasi 1 HaKJIOHHAas MPHU3MbI, OOKOBask W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NpsIMOYTOJIBHBIA Mapajulelienunel W ero cpoicrBa. KparTyailline mnyTM Ha MOBEPXHOCTH
MHoOTOrpaHHuka. Teopema Oiinepa. [IpoctpancTBennas teopema I[ludaropa. ITupamuma: n-
yrojibHasi MUpaMyUIa, paBUIbHAL U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
IpaBWIbHON nupaMubl. [IpaBuiibHBIE MHOTOTPaHHMKH: IIpaBWIbHAs MpPU3Ma U INpPaBUIIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOIbHAS MUPaMUJIa U MPABUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPaBWIbHBIX MHOTOI'PaHHUKAX: OKTA3JIp, TOAEKA3AP U UKOCASIP.

Brrancnenue 351eMEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHainu, yribl. [lnomans 00KOBOIA
IIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH IPSAMOM NIPU3MBI, IUIONIaJb OCHOBAaHHM, Teopema O
OOKOBOHM MOBEPXHOCTH NpsAMON mnpu3Mbl. [lnomans OOKOBOI MOBEPXHOCTH M TMOBEPXHOCTH
MPaBUIILHON MUPAMUJIBI, TEOPEMA O IIOIIAIN YCEUEHHOW MUPAMU/IBI.

CumMeTpust B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIbHBIX MHOI'OTPAHHUKOB.
CumMerpuss B MNpaBUIbHOM MHOIOIPAHHUKE: CHMMETPHUS Mapajulesienueaa, CHUMMETPHs
MPaBUJIBHBIX TPU3M, CHMMETPUS IPABUIILHON TUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHBIE W IIPOTHBOIIOJIOKHO HAIlpaBJIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUS C BEKTOpAaMHU: CIIOKEHUE U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXCHHME BeKTopa Ha uwncio. CBoicTBa clokeHHs BeKTopoB. CBolcTBa
YMHO>KEHHSI BEKTOpa Ha 4yucio. [IoHAaTHe KoMIUIaHapHbIE BEKTOpHI. IIpu3Hak KoMIIaHapHOCTH
Tpéx BekTopoB. [IpaBwio napamnenenunena. Teopema O pa3lIoKEHUU BEKTOpa IO TPEM
HEKOMIUIaHApHbIM ~ BekTOopaM. IIpsmoyronpHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunarsl Bektopa. CBsizb MEXAYy KOOpAMHATAMU BEKTOpa M KOOpPAMHATAMHU TOYEK. YTOII
Mexly BekTopamu. CKansipHOE POU3BEICHIE BEKTOPOB.

11 KJIIACC

Tena Bpamenus

[ToHATHSA: UUIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, cheprueckas
MOBEPXHOCTh, OOpa3zymomue mnoBepxHocTed. Tena BpalleHUs: HWIMHAP, KOHYC, YCEYEHHBIN
KOHYcC, chepa, map. BzaumHoe pacrnonoxxkeHue cepbl U IIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxkeHne Ten BpalleHus Ha MII0CKOCcTH. Pa3BépTka nunuHapa u Konyca. CuMmMeTpust
cdepsl U mapa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIBHOIO
napauienenunena U cuenctsus u3z He€. OObEM MpAMONW W HAKIOHHOW TPHU3MBI, IUIUHAPA,
nupamMubl 1 KoHyca. OObEM 1mapa 1 apoBOro CErMEHTa.

KomOunanmu Tten BpamieHuss U MHOrorpaHHUKoB. [lpu3ma, BhucaHHas B LWJIMHAP,
onucaHHas okosio IunHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl I0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHOU B
MHOTOTPaHHMK WJIM TEJIO BPALLCHMUS.



[Tnomane MOBEpXHOCTH IWJIMHApA, KOHyca, Tuiomanas chepbl u e€ yacteid. [logobue B
npoctpancTtBe. OrHomieHWe O00BEMOB, IUIOIMIANEH TOBEPXHOCTEH TOMOOHBIX  Quryp.
[TpeoOpazoBanue mono0us, roMoreTvs. PemieHue 3amad Ha TUIOCKOCTH C HCIIOJIB30BaHHUEM
CTEPEOMETPUUYECKIX METOJIOB.

[ToctpoeHue ceyeHUl MHOTOTPAHHMKOB Y TEJN BpaIICHUS: CEUYEHHUs IMHJIMHApA
(mapaynenbHO W TEPIEHANKYISIPHO OCH), CEYCHUsS KOHyca (MapajulelibHbIe OCHOBAaHUIO H
MPOXOJIAIINE Yepe3 BEPIINHY), CEUCHHsI Mapa, METOJbI MOCTPOCHHS CEYCHHI: METOJ| CIIEIOB,
METO]I BHyTPEHHETO MPOSKTUPOBAHUS, METOJ IEPEHOCA CEKYIIIEH TIOCKOCTH.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexkTopsr B pocTpancTBe. Onepanuu HajJ BEKTOpaMU. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOXEHHs. [IpsMoyronbHas cucTeMa KOOPAWHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekropa mno 6asucy. KoopanHaTHO-BEeKTOPHBIA METOA MpU
pEIIeHNH T€OMETPUUYECKUX 3a/1a4.

JIBU:KEeHNSI B TPOCTPAHCTBE

JBuxkenust npoctpancTBa. OtoOpakeHus. JIBwkeHuss ¥ paBeHCTBO (uryp. OOmme
CBOICTBa JBIKEHUW. Bubl ABMKEHUN: MapaielbHBIA MEPEeHOC, LEHTpajibHas CUMMETpUS,
3epKajbHasi CHMMETpHUsI, TIOBOPOT BOKPYT mpsiMoil. [IpeobpazoBanus nogodus. [Ipsmas u chepa
Ditnepa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT' O KYPCA
«TEOMETPUSI» (YIJAYBJIEHHBIH YPOBEHb) HA YPOBHE CPEJHEIO
OBUHIETI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTAHUE:

C(OPMHPOBAHHOCTh  TPAXJAHCKOM MO3MLMU  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'O WJIEHAa POCCHMCKOro OOIIECTBAa, MPEACTABICHHUE O MAaTEMaTHMYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBIEHHUH, MpOIenyp TIpa)xJIaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHl M APYroe), yMEHHE B3aMMOJECHUCTBOBATH C COLMAIBHBIMU MHCTUTYTaMH B
COOTBETCTBUM € UX (PYHKIMSIMU U Ha3HAUCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHeE:

c(OpMUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOAILEMY POCCUICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHKEHHUSAM POCCHHCKHX
MaTEMAaTUKOB M POCCUHCKOM MaTeMaTU4eCKOW HIKOJIbI, MCIOJIb30BAHUE JITUX JIOCTHIKEHUH B
JIpyruX HayKaxX, TEXHOJIOTUAX, cpepax SIKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHME  JIyXOBHBIX ILIEHHOCTEH  pOCCHHCKOro  Hapojaa, C(HOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKH U JAESTeNbHOCTHbIO YYEHOrO, OCO3HAHWE JIMYHOTO BKJIaJla B IMOCTPOCHHE
yCTOMYHUBOTO OyyIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHHWE K  MHpY, BKJIIOYas  OICTETHUKY  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHIeHWH, pacCyXIeHUuH, BOCIHPUUMUYHUBOCTh K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHIOB UCKYCCTBa,

5) puznueckoe BocniuTanme:



c(OPMHPOBAHHOCTb YMEHHUS IPUMEHATh MaTeMaTUUECKUE 3HAHUS B MHTEpecax 30pPOBOTO
u Oe3omacHOro o0pasza XH3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3[I0POBBIO (310pOBOE
NUTaHue, cOATAHCHPOBAHHBIN PEXXUM 3aHATHH U OTIbIXa, peryJisipHas Gpu3nueckasi akTHBHOCTb ),
(bu3nuecKoe COBEPIIEHCTBOBAHUE MPH 3aHIATUAX CHOPTUBHO-03J0POBUTEIIBHON J€SITEIbHOCTHIO;

6) Tpya0BOE BOCIUTAHME:

TOTOBHOCTH K TPYZY, OCO3HAHHE IICHHOCTU TPYIOJIOOMS, HHTEPEC K pa3IHMyHbIM cdepam
npodeCCHOHATIBHON JESTEIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW M €€ MPUIIOKEHUSMHU, YMEHUE
COBEpIIaTh OCO3HAaHHBIA BBIOOP Oyayumied npodeccud M Peanu30BbIBATH COOCTBEHHBIE
KU3HEHHbIE IIJJaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYeCKOMYy O00pa3oBaHUIO U
camMo00pa30BaHMIO Ha MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YUYaCTHIO B PEIICHUHU
IIPaKTUYECKUX 33/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTb 3KOJOIMYECKOW KYJbTYpbl, IHOHHMAaHHE BIMSHUS COLMAIBHO-
DKOHOMHYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HaHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HaHMUM Ui pelleHMs 3a/ad B O0JIACTH OKpY»Karollled cpeibl, MIIaHUpOBaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPY KAIOIIEH CpelIbl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM NPAaKTUKU, OHUMaHHE MAaTeMaTUYeCKOW HayKH Kak cgepsl
4eJI0BEUYECKON JESATENbHOCTH, ITAlOB €€ Pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTHs LIMBUIIU3ALUY,
OBJIAJICHHE SI3BIKOM MATEMAaTUKHA M MAaTEMaTU4YECKON KyJIbTYypOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYILIECTBIIATH IPOECKTHYIO U UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHIANBUAYAIbHO U
B IpyTIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHbIE YHMBepPcaJIbHbIe YUeOHbIe AelicTBUS

ba3oBble JlornyecKkue AencTBUA:

BBISBIIATh M XapaKTEpPU30BaTh CYLIECTBEHHBbIE MPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
NOHSTUM, OTHOIIEHUH MEXJIy TMOHATUSAMHU, (QOPMYJIUPOBATh ONpEACNEHUs MOHATUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKALMKA, OCHOBAHUA JUIsi 000OLIeHus u
CPaBHEHHUs, KpUTEPUN ITPOBOJAUMOIO aHAIIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MNpPeoOpa3oBHIBATh CYXKICHHS: YTBEpIUTEIbHbIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTUYeCKUEe 3aKOHOMEpPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, TMpeljiaraTb KpUTEPUU IS BBIABICHUA
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JIeNlaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TIpsMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlMIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHbBIE CY>KICHHSI U BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus y4deOHOM 3ajaud (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOAALUIMM ¢ YYETOM CaMOCTOSTENbHO BBIJECICHHBIX
KPUTEPUEB).



Ba3oBrble ucciaenoBareLCKHuE AeliCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIbCKUI MHCTPYMEHT TIO3HAHMSI, ()OPMYIIMPOBATH
BONIPOCHI, (DUKCHPYIOIIME MPOTUBOpEUYUE, MpoOIeMy, yCTaHABIUBAaTh HCKOMOE U JaHHOE,
(GhopMHPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO IMO3UITUIO, MHECHHUC;

MIPOBOJIUTh  CAMOCTOSTENIbHO  CIUIAHMPOBAHHBIA  DKCIIEPUMEHT, HCCIICIOBAHHE 10
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IPOIECCAa, BBISIBICHUIO
3aBUCHUMOCTEN MEXIy 00bEKTaMU, IBJICHHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENIbHO (hOpMYyJIMpOBaTH 0OOOIICHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U
000011IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEANOI0XKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBJIIATH [le(l)I/IIII/ITLI PIH(i)OpMaIII/II/I, JaHHBbIX, H€O6XOIII/IMI)IX IJIs1 OTBETA HaA BOHpOC n JJia
peleHus 3a1a4uu;

BBIOMpAaTh HMH(POpPMAIMIO W3 HMCTOYHUKOB  PA3JIUYHBIX THIIOB, aHAJIM3UPOBATh,
CHUCTEMAaTHU3UPOBaTh W HWHTEPHPETUPOBATh HMHQPOPMAIMIO PA3IMYHBIX BHJIOB MU (popMm
MIPE/ICTABIICHHUS;

CTPYKTYpHpOBaTh  HMH(POpPMAIMIO, TPEACTaBIATE €€ B  pa3iuyHbIX  (opmax,
WJUTFOCTPUPOBATH IPadUIeCKu;

OLICHUBATh HAAE&KHOCT, MHGOPMAIMU 10  CaMOCTOSITENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUAM.

KoMMyHUKaTHBHBIE YHHBepcaJabHble Y4eOHbIe qelicTBHSA

Oo0menne:

BOCIIPpUHHUMATb H q)OpMy.]'H/IpOBaTI) CYKACHUA B COOTBETCTBUM C YCIIOBUSAMHU U LEIAMU
061H€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXKATb CBOIKO TOYKY 3pPCHHA B YCTHBIX W NHWCBMCHHBIX
TCKCTax, JdaBaTb IOJACHCHUA 110 XOAYy PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘IGHHBIﬁ
pe3yJbTar;

B X0/ie OOCYX/IE€HHUS 33a/1aBaTh BOIPOCHI MO CYILIECTBY OOCYXJIaeMON TEeMbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HAIICJICHHBIC HAa IMOHMCK PCHICHUA, COIMMOCTABIATH CBOH
CYXKIACHUA C CYXIACHUAMH JAPYIrux Y4aCTHHKOB AWajora, O6H3py>KI/IBaTI> pasiinuue U CXoACTBO
MO3ULIMH, B KOPPEKTHOU opme (HopMyITUpOBaTh Pa3HOITIACHsI, CBOU BO3PAKEHHUS;

NpPEICTaBIATh PE3yNbTaThl PEIICHHs 3a7ayd, SKCIEePUMEHTa, HCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSTEIIBHO BI)I6I/IpaTI) (bOpMaT BBICTYIINICHUA C y‘-IéTOM 3aga4 IMPE3CHTAllMU U
0COOEHHOCTEHN ayJUTOPHH.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHUSA

Camoopranusanus:

COCTaBJIATh IUIAH, AJTOPUTM pELIEHHsS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pelIeHuH ¢ yu€TOM HOBOM MH(pOpPMAaLIUH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
U MBICIUTENBHBIX IPOLIECCOB, WX PpE3yJbTaTOB, BIAAETh CIIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ysbTaTa PEeLIeHNUs MAaTEMaTUIEeCKON 3aa4y;



NpPEIBUACTh TPYTHOCTH, KOTOPBHIE MOTYT BO3HHKHYTh NPH PEIICHWH 3a/1a4Hd, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX, HAWJCHHBIX OLTHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa IEIHd H YCIOBHSIM, OOBSICHATH PHYHMHBI
JOCTYDKEHUSI WIIM HEJOCTIDKEHHsSI Pe3yJIbTaTOB JEATEIBbHOCTH, HAXOJUTh OMIMOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJbHOCTD:

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW M MHIMBHUIYaTbHOH pabOTHI TpU
pemieHHH y4YeOHBIX 3a/Ja4y, NPUHUMATh IeJIb COBMECTHOHM JESITEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, paclpeleniaTh BHIAbI padoT, JOrOBApHBATHCS, OOCYXAATh
MIPOILIECC U PE3YJILTAT padOThI, 00001IaTh MHEHUSI HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYHIOBBIX (popmax paboTel (0O0CYykIeHHs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMbD» M HHBIC), BBINOJHATH CBOK 4YacTh PabOThIl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JIPYTHMH YJICHAMH KOMAaHbl, OIIEHWBATh KAYeCTBO CBOETO BKJIAJa B OOMIMHA MPOIYKT TIO
KpUTEpUSIM, CHOPMYJIUPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kaacca 00yyaromuiicss HAyYUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHITUSIMH CTEPEOMETPUH IIPU PELICHUH 3a]ad U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKICHUM;

® [IPUMEHATh AKCHOMBI CTEPEOMETpPUM U CIEACTBUS U3 HHUX T[PU PELICHUU
F€OMETPUUECKUX 3a]au;

e Kjaccu(UUUpPOBaTh B3aUMHOE PACIIOIOKEHHE MPSAMBIX B MPOCTPAHCTBE, MIIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e cBOOOJHO ONEPUPOBaTH MOHATUSMH, CBSI3aHHBIMH C YIJIAaMH B MPOCTPAHCTBE: MEXTY
IPSIMBIMU B IPOCTPAHCTBE, MEKIY MPSMOU U INIOCKOCTBIO;

e cBOOOJIHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOI'OIPDAaHHHMKOB (TMpu3Ma, MNUpaMuia,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0);

e Kjaccu(uUIUpoOBaTh MHOIOIPAHHHUKH, BEIOWpAst OCHOBaHMS JUIsl KJIacCU(UKAIIHY;

e CBOOOJHO OIEpPUPOBaTH MOHSTHUSIMM, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

e  BBINOJHATH NapalIeNIbHOE, IEHTPAILHOE U OPTOrOHAJIbHOE MPOEKTUpOBaHUEe (UTYp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha ImiI0CKOCTH;

® CTPOWTH CEYECHUS MHOTOTPAHHUKOB PAa3TUYHBIMU METOAAMH, BBIMOIHATH (BBIHOCHBIE)
IUIOCKUE YEpPTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEpPXY, COOKY,
CHU3Y;

® BBIUMCIATH IUIOMIAJM IOBEPXHOCTEH MHOTOIpAaHHMKOB (MpH3Ma, NHpPaMHJA),
reOMETPUYECKUX TeJI C TPUMEHEHUEM (HopMyT,

e CBOOOJHO OINEpPUPOBATH MOHATHSIMH: CUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

e CcBOOOJHO ONEpPUPOBATH MOHATUSAMHU, COOTBETCTBYIOUIMMH BEKTOpPaM M KOOPJAHWHATaM B
IIPOCTPAHCTBE;

®  BBINOJIHATH JAECHCTBUS HAJl BEKTOpaMH;



pelmare 3aJa4d Ha [OKa3aTelbCTBO MAaTEMaTHMYECKHX OTHOIICHHH W HaXOXICHHE
FCOMETPUYECKUX  BEJIMYMH, IIPUMEHSA H3BECTHBIC METOABl IIPU  PEIICHUHU
MaTE€MaTUYECKMUX 3a/1a4 IOBBIIIEHHOIO U BBICOKOTO YPOBHS CII0KHOCTH;

IIPUMEHSATH NIPOCTEUIINE IPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUYECKUX 3a/aY;

U3BJICKATb, peoOpa3oBHIBATH u UHTEPIPETUPOBATH UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (HUrypax, MPEICTABICHHYI0 Ha 4YepTekax |
PUCYHKAX;

IPUMEHATHh IIOJyYEHHBIC 3HAHMS HaA IPAaKTUKE: CPaBHMBATb MU aHAJIM3UPOBATH
pEalIbHBIC CUTYAllUH, IIPUMEHATh U3YyYEHHBIE MOHATHS B IPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu c(HhOpMyJIUPOBAHHON IPOOJIEMbI, MOJECIUPOBATh PEalbHbIE CUTyallUuu
Ha s3bIKE TIE€OMETPHUM, MCCIIEN0BATh IIOCTPOCHHBIE MOJEIU C MCIOJb30BAaHUEM
FEOMETPUUECKUX IOHATHI W TeopeM, ammapaTa anredpbl, peuarb MpaKTHYECKHUE
3aJla4l, CBSA3aHHbIE C HAXOXKACHUEM F€OMETPUUECKUX BEJINYUH;

UMETh IPEJCTaBIEHUs] 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
4acTH (QpyHAaMEHTa pa3BUTHsI TEXHOJIOTHI.

K konmy 11 kiaacca o0yyaroniuiicss Hay4uTCs:

CBO6OI{HO OIICPHUPOBATH IMOHATHUAMHU, CBA3AHHBIMU C HHHHHI{pH‘ICCKOﬁ, KOHHYECKOHN U
cepruvecKoil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI MTOTY4YCHUS;

ONneprupoBaTh MOHATUAMHU, CBA3AHHBIMU C TCJIaAMH BpALICHUA: HUIMHAPOM, KOHYCOM,
chepoil u mapowm;

pacrno3HaBaTh Tea BpameHus (MUIHHIP, KOHYC, cdhepa 1 map) U 0ObSICHATH CIIOCOOBI
MMOJIYUCHUA TCJI BpalllCHUS,

KJIacCU(UITUPOBATh B3aUMHOE PACIIONIOXKEHHE CPEephI U TUIOCKOCTH;

BBIYUCIIATE BCJIIMYUHBI JJIEMCHTOB MHOI'OIPAHHHUKOB MW TCJI BpaliCHUA, 00BEMBI U
romanu HOBerHOCTeI\/’I MHOT'OI'PpaHHUKOB W TECJI BpalllCHUA, TCOMETPUUCCKHUX TCII C
npuMeHeHueM Gpopmy;

CBO6OI[HO ONCprupoOBaTh MOHATUAMU, CBA3AHHBIMU C KOM6I/IHaHI/I5[MI/I TCJI BpallICHUA U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cpepy U OMUCAHHBINA OKOJIO chepsl,
cdepa, BlIMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHHUS;

BBIUKCIISATH COOTHOIICHHSI MEXKAY TUIOMIAIIMU TTOBEPXHOCTEH U 00bEMaMU TOT0OHBIX
Ten,

n300paxarh H3y4aeMble (DUTYpBI, BBINONHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIICHHUS;

H3BJIEKATD, HHTEPIPETUPOBATH 5 peoOpa3oBbIBAThH nHpopMaInio 0
IIPOCTPAHCTBEHHBIX TE€OMETpUYEeCKHX (uUrypax, NpeACTaBICHHYIO Ha uyepTexax u
pUCYHKaX;

CBOOOIHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIICpAllMU HAJl BEKTOPAMU;

3aJ1aBaTh TUIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT;

pemiatTe TCOMCTPHUYCCKUE 3aJa4ud Ha BBIYHUCICHUC YIJIOB MCEXAY IMIPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIEJIOM, Ha
MMPUMEHCHUEC BEKTOPHO-KOOPAMHATHOI'O ME€TOAa IMPU PCUICHUU,;



CBOOOZHO OIEPUPOBATh TMOHSATUSMH, CBSI3AaHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HAaTh CBOMCTBA ABUKECHUM;

BBITIOJHATh M300pakKeHUsT MHOTOTPAHHUKOB M TENl BpAIICHUS NPH MapaJICIIbBHOM
nepeHoce, EHTPAIbHON CUMMETPUH, 3epKajIbHOW CUMMETPUH, MPU MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEUYEHHS MHOTOTPAaHHUKOB M TEJd BpalICHUS: CEUCHHS UUIUHIPA
(mapasuieNbHO U MEPHEHANKYIISIPHO OCH), CEUEHHS KOHYca (MapajuiebHbIe OCHOBAHUIO
Y TIPOXO/ISIIIINE YEPE3 BEPIINHY ), CEUCHHUS 111apa;

UCIIOJIb30BAaTh METObl MOCTPOEHUSI CEUEHUMH: METOJ CJIEI0B, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHUS, METO/]I IEPEeHOCA CEKYIIEH MI0CKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHUS;

OPUMEHSATh TeoMeTpUuyYecKrue (akThl Ui pEIICHUS CTePEeOMETPUYECKHX 3ajad,
IIPEIIoJIaratoliuX HECKOJbKO LIaroB PeleHUs], €ClIM yCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pemate 3aJayd Ha JIOKA3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUH W HaXOXJICHUE
F€OMETPUUYECKUX BEIIUYUH;

MIPUMEHSTH MPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPU
pEIIeHUU CTEPEOMETPUIECKIX 33/1aY;

MPUMEHATH TOJYyYECHHbIE 3HAHUS Ha TMPAKTHKE: CpaBHUBATh, AaHAIM3UPOBATh U
OILICHUBATh peajbHbIe CUTYAIH, IPUMEHSATh U3yYCHHbIE MMOHSATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA PELIEHUS MaTeMaTHYecKu CQOpPMYJIUPOBAHHON MpOOIEMBI,
MOJIEJIMPOBATh peabHbIE CUTYallud HA 3bIKE F€OMETPHUM, UCCIIE0BATh TOCTPOCHHbIE
MOJIEJM C UCIOJB30BAaHUEM T'€OMETPUUYECKUX MOHATHUI U TEOpeM, almapara anreOpsbl,
peliaTh TPakTHUYECKHUEe 3a/1a4M, CBA3aHHbBIE C HAXOXKJEHHUEM F€OMETPHUECKHIX BEIHUNH;
WMETh TpPEJICTaBlIeHUss 00 OCHOBHBIX JTamax pPa3BUTUS TEOMETPUU KaK COCTABHOU
yacTu (QyHIaMEHTa Pa3BUTUS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommiecrso acos duekTpoHHbIe (LM (pPOBbLIE)
n/n NPOrpaMMmblI Bcero Kontpoakubic o0pa3oBaTesibHbIe pecypcChl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anmMHoe pacrionioxeHue IpsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepHeH,Z[I/IIiyJI}IpHOCTL HPSMBIX U o5
TUTOCKOCTEH B MMPOCTPAHCTBE
VYriel 1 paccTosTHUS 16 1
MHororpanHuk# 7 1
BexTopsl B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 0000111eHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3/ieioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne ni/mm KoHTpoJibHbIe
MPOrpaMMblI Bcero o0pa3oBaTeIbHbIE PeCypChl
padoThI
1 AHanmUTHYECKass TEOMETPHS 15 1
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1
crcTeMaTH3aIus 3HaHU
OO0BEM MHOTOTpaHHUKA 17 1
Temna BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHuUs 5 1
7 [ToBTOpeHue, 06001IeHNE 1 17 5
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHCYHKE IIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTHs cCTEpeoOMeTpUn: TOUKa, IpsMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBuiIa U300pakKeHUsI Ha PUCYHKE
IJIOCKOCTH, MAapalJICJIbHBIX NPAMbBIX

(oTpe3koB), cepeauHbl oTpe3ka/CTapToBasi

AHATHOCTHKA

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/5ECB310PZ

[ToHsTHS: EepeceKarouecs MIOCKOCTH,
MePeCceKarOIINEecs MpsiMasi v TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJTyTIPOCTPAHCTBO

MHororpaHHuKu, U300paKeHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX O0OHEKTOB

https://m.edsoo.ru/T2NNAU5SWK

https://m.edsoo.ru/7KZVVSHHVO

https://m.edsoo.ru/AHGUTWH2F

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUH U TIEPBHIE

https://m.edsoo.ru/IDKRAG03N



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N

CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CrocoOsbl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U TIOCKOCTEH

N300pakeHue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMH LBETAMH

N300paxkeHre CeueHUi MUpaMuIbl, KyOa U
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHue ceueHuil mupaMupl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
IOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300pakeHue ceueHuil mupaMusipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOSAT Yepe3 X
pebpa. M3o0pakeHne nepecedeHust
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAMHA

Meton cienoB Uil IOCTPOEHUS CEUEHU I

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUE9AZ7J

https://m.edso0.ru/XT1VCSWB2

https://m.edso0.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

https://m.edso0.ru/1JO0ON3100



https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O

15

Mertoa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CBolicTBa nepeceyeHril MPSIMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N

16

Mertop cieoB Uil HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni MPsIMBIX U
IIJIOCKOCTEN

https://m.edso00.ru/SN3SSUSEQ

17

18

19

20

21

[TocTpoeHue ceyeHui B mUpamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTeX(ef/'I U 3aI1MCh 111aroB
MOCTPOCHHMS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMUCH 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

IToctpoenue ceuenuii B nupamuze, Kyoe mno
TpéM TouKaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTOJIbHUKOB

https://m.edsoo.ru/HFW6370DR

https://m.edsoo.ru/L62FFLCBW

https://m.edso0.ru/JIAQIJNZCX

https://m.edsoo.ru/XJEZAR5TO

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazButus
IJITAHUMETPUH U CTEPEOMETPUH

https://m.edsoo.ru/TP9F3DVV1



https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLEQ9SZ1

24

B3anMHOe pacnonokeHue npsMbIx B

npoctpancTBe. CKpeUMBaIOLIUECs MPSMBIE.

[Ipu3Haky CKpenUBaIOIMUXCS IPSAMBIX.
[TapautenpHbIe IPsIMBIE B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO90BHKY

25

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM NPAMOU, IIPOXOASIIEH YePe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIEH HAa JaHHOU
npsaMoi. Jlemma o nepecedeHun
MapaAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

27

28

29

[TapamnenbHOCTB TpeX NpsMBIX. Teopema o
TpEX MapajuleNbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS IPSAMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NAapAJUIEIBLHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B napauienbHON IPOEKIUN

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXIy NPSMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM TIPAMBIX B IIPOCTPAHCTBE

https://m.edsoo.ru/TRPMZB3MZ

https://m.eds00.ru/03GR50WZV

https://m.edsoo.ru/Z5FPAGSHI

https://m.edsoo0.ru/7W31C0FG6

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U

https://m.edsoo.ru/N18CU003L



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L

IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aaun Ha BHIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOISILETO Yepes3
JAHHYIO MIPSMYIO Ha YepTEkKE U
MapaJJIENBHOIO IPYTrou nmpsimoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKIys, MPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napasenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiIeJIbHOCTH ABYX IUIOCKOCTEM

https://m.edsoo0.ru/2DD9X2MQ3

https://m.edso0.ru/1PO6R5839

https://m.eds00.ru/930T7FLSK

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
yepe3 TOUKY, HEe TPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

https://m.edso0.ru/2WG4W4XNO

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTU MPSIMBIX NEpeceueHus Ipu
MepeceyeHn  JIByX MapaijiesIbHbIX
IIJIOCKOCTEM TpEeThen

https://m.edso0.ru/3KIKV3ROG

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MTapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
ABYMS TapaJlJICIIbHBIMUA TNIOCKOCTAMHA

https://m.edsoo.ru/QLA4PYRAT



https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT

[ToBropenue: Teopema [Tudaropa Ha

38 https://m.edso0.ru/9VJZIWC6J
IUTOCKOCTH
I1 :

39 OBTOPEHIE: TPHTOHONETPI https://m.edsoo.ru/Z6ENNNT5D
OPSMOYTOJIBHOTO TPEYTOIbHHUKA
Caoii 0

40 pOHCTRA kYD T HPANOYTOILHOTe https://m.edso0.ru/HYNIQ785Q
napasuiesenurena
B 0

41 RITHUICHIE JUHAH OTPESKOB B KyLe U https://m.edsoo.ru/FZBZVVPOEC
HPAMOYTOJBHOM TTapaljIesIeHIIEe/IE
[lepneH MKy IAPHOCTD NPSMOM U

42 I0CcKOCTH. [IpU3HaK MepreHauKyISPHOCTH https://m.edsoo.ru/ISF8HOGG3
IPSIMOM U TNIOCKOCTH
[TepreH MKy ISpHOCTD TPSAMOM

43 WI0cKOCTU. [IpU3HaK MePIeHANKYIAPHOCTH https://m.edsoo.ru/K38BG31ZH
MPSAIMOM U TUIOCKOCTH
Teopema o CylIeCTBOBAaHHHU U

44 C/RHCTBCHEOCTI IPIMOH, Hpoxo/bimed https://m.edsoo.ru/WF3MTS4E5
4epe3 TOUKY IPOCTPAHCTBA U
HEPIIEHTUKYIIIPHOMN K TUIOCKOCTH
IT

45 HIOCKOCTHL 1 TIEPTIETAMIYTAPHBIE HM https://m.eds00.r/OKTGKHNSI
NpsAMbIE B MHOTOTPAHHUKAX
I1

46 JIOCKOUTH H HEpHEIIMIYIHPHEIC MM https://m.edsoo.ru/S1VOAWIW3
NpsAMBIE B MHOIOTPAHHUKAX
IT T

47 CPUCHIHKYIDIp M HAICIOHHAs, 0CTPOCHHE https://m.edsoo.ru/KIP9L4ZCX
HEPIEHIUKYIIAPA U3 TOUYKH Ha IIPIMYIO
I1 T

48 CPIICHMIYID H HAIIOHEAL. LI0CTPOCHHE https://m.edso0.ru/21lUD45PR
HEPIEHIUKYIIAPA U3 TOUYKH Ha IIPIMYIO
. .

49 SOpeNa O TPEX NIepIER Ky ApaX (IpAMas https://m.eds00.ru/CNE1PAIUS

1 oOpartHas)



https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5

Teopema o Tpéx nepneHAUKyIsApax (mpsmas

50 https://m.edso0.ru/IPCG564WN
u oOpartHas)
v

51 FOIL MEAULY CRPCHIMBATOTIIMACA https://m.edsoo.ru/KAEHQ3E9E
OPAMBIMU
I1

52 OHCI TICPTICHATIYIIPHBIX TIPAMBIX © https://m.eds00.ru/EBYVPSMSI
MOMOIIBIO MEPIEHANKYIIIPHBIX TUIOCKOCTEN

53 OproroHanabHOE MPOCKTUPOBAHKE https://m.edso00.ru/GPOZX8VHE
ITocTpoenue ceyenuii Kyba, IPU3MBI,

54 MIPABWJIBHON MHPAMUJIBI C TIOMOIIBIO https://m.edsoo.ru/F5ZMOA1AE
OPTOTOHAJIBHOM MPOEKIINH
ITocTpoenue ceyenuii Kyoa, IPU3MBI,

55 MIPaBUIBHOMN MUPAMHUIBI C TOMOIIBIO https://m.edsoo0.ru/T5S0FUDOQOJ
OPTOTOHAJILHOMN MPOEKIINH
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIBLHO

56 rutockocTu. [ImockocTn cuMmeTpuii B https://m.eds00.ru/N77K7ZM8K
MHOTOTPaHHHKAX
n .

57 PHSHAK TIEPTICH MY IPHOCTH HPAMOH H https://m.edsoo0.ru/L9E703U3V
TUTOCKOCTH KaK CJIEJCTBHE CAMMETPHUU
IT . Pacué

58 paBI/IJ'IBHE:Ie MHOTOTPaRHHIH. Tactet https://m.edsoo0.ru/Z9E166HHZ
PACCTOSIHHIA OT TOYKH JIO TUNIOCKOCTH
IT . Pacué

59 PABILILHBTC MEOTOTpAHHUICL. TacHet https:/m.edso0.ru/TISUOWZTH
PACCTOSIHUIA OT TOYKH JI0 TNIOCKOCTH
Crioco0BI OMYCTUTH TIEPIICH THKYIISPHIL:

60 CUMMETpHSI, CIBUT TOUKH 110 TapalIeIbHOM https://m.edsoo.ru/DHFUCBWO6
IpsAMOI
C . .

61 BT O HETAPLIEILHON HPAMOT, https://m.eds00.ru/90ANVFE9E
HU3MEHCHUE PACCTOSHUI

62 KonrpounsHas padota "B3aunmHoe https://m.edsoo.ru/JW5UZNN8J



https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J

PacCIONIOKEHUE MPSMBIX U INIOCKOCTEN B
npoctpaHctae"

63

IToBTOpEHME: Yroyl MeXy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYIOJIbHUKE, TEOpEMaA
KOCHHYCOB

https://m.edsoo.ru/SK9RHWDFQ

64

65

IToBTOpEHUE: yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/Ie MCTOAbI BEIYUCICHUA
yria MCKAY NpsAMBIMHA B MHOT'OI'PAHHHUKAX

https://m.edsoo.ru/\WBREU9US7

https://m.edso0.ru/3U40237CK

66

JiByrpansblii yroia. CBOMCTBO JIMHEWHBIX
YTJIOB IByTPaHHOTO yTrja

https://m.edsoo.ru/8H4CYFABO

67

68

69

[lepnennukynspHbie miaockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJIPHBIX ITIOCKOCTEN

[Ipu3Hak nepneHIuKyJISIPHOCTH
IJIOCKOCTEM; TeOpEMaA O IIPSIMOK
IEepECEUCHUS JBYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH
[IpsmoyronbHBIN Tapasenenunes; Kyo;
W3MEpEHHUs], CBOMCTBA IPSAMOYTOJIBHOIO
napajienenuIena

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQ43F

https://m.edsoo.ru/K9Q9DBNDAW

70

Teopema 0 tMaroHany NPSMOYTOIBHOTO
napajuleNIeNUIeNa U CIEICTBUE U3 HEE

https://m.edso00.ru/E3T10AD6I

71

72

CrepeoMeTprUYeCKHE U TPUKIIATHBIE
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PacMoI0KEHUEM NPSIMBIX U TJIOCKOCTH

IloBTOpEHME: CKpELIMBAIOLIUECS IPSMBIE,

https://m.edsoo0.ru/4ATBYU36HZ

https://m.edsoo0.ru/TL947D6WK



https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK

napaJijiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA MTPAMBIX, PACCTOSIHUC

73 https://m.edsoo.ru/YFWZTQREN
MEIKTY CKPEITHMBAIOIIMMUCS MTPSIMBIMHU B
MPOCTBIX CUTYAIUAX
P

74 ACCTOARNC OT TORKH flo TIOCKOCTH, https://m.edsoo.ru/W5GN48EIM
PacCTOsTHHUE OT MPSIMOM 10 TJIOCKOCTH
Berunciienne paccTosHuiA MEXITY

75 CKPEIIMBAOIIUMHUCS MIPSIMBIMH C TIOMOIIBIO https://m.edsoo.ru/5W9VI1HMD
HEPIEHIUKYIIAPHON IIOCKOCTH
TpéxrpaHHblll yroi, HEpaBeHCTBA JUISA

. T II

76 TPexrpanibix yrios. Teopema Hugaropa, https://m.eds00.ru/3AXGHNLQ4J
TEOpPEeMbl KOCHHYCOB M CHHYCOB JIJISI
TPEXTPaHHOIO yriia
C) i :

77 AICMCHTbI CPCPHHCCKOH reoMeTpHH https://m.eds00.ru/HMVTV74CP
reoJIe3UUECKHe JINHUK Ha 3emite
K 0 "y

78 OITPOIILHAA pAbOTA > T 1 https://m.eds00.ru/IRTWZ59YU
PacCTOSTHHUSI

e HM

79 CI/ICTeMaTH?,auHiI 3HaHu# "MHOrorpaHHHK https://m.edso0.ru/VC3UOAK3E
U €r0 3JIEMEHTBI
I1 .B T

80 VIDAMILAA. DR IHpavi. Lipasiibiad https://m.edso0.ru/J3R0247E0
UpamMuIa
II T .

81 PHSNA. JIDIAMA 1 HAICTOHHA HPHEMA https://m.eds00.ru/JNDHOOBEQ
[IpaBunbpHas npusma
n . .

82 PSMOU MapauIeNIenuIie 1, IPAMOYTOJIbHBIH https://m.eds00.ru/L8803L ZGS
napauiesienure, Kyo

83 Brinykisie MHOTOrpanHukd. Teopema https://m.edsoo.ru/BATOMDU1D



https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D

Ditnepa

Brinykibeie MHOrOrpannuku. Teopema

84 Diinepa. [IpaBuiibHbBIC U TOJTYIPABUIbHBIC 1 https://m.eds00.ru/QOMX9GA1S
MHOTOTPaHHUKH
85 KonrpomnsHas pabora "MHOrorpaHHHKH" 1 https://m.edso0.ru/3N52B3TEM
86 E::jg;?zjsgom Ha TIOCRoCTI 1 B 1 https://m.edsoo.ru/LRBSE3B09
87 CyMMa BEKTOpOB 1 https://m.edso0.ru/MNTSX2XL 8
88 Pa3HOCTH BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH
89 [TpaBuio napaiienenumneaa 1 https://m.edsoo0.ru/XS6AN7LA2
90 YMHOXKEHHE BEKTOPA Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR
91 Esz::::fe]fiﬁf HTS;;:S; ETO)ZKOCTH 1 https://m.edso0.ru/U760IDCTG
92 CkansipHO€e MTPOU3BECHUE 1 https://m.edsoo.ru/JZ46VNC71
03 ?};’i‘gﬁ;‘zﬁgrﬂa MEAAY BEITOpaMH B 1 https://m.edso0.ru/IUSI96UQP
94 [Tpocretimiue 3a1auu ¢ BEKTOpaMu 1 https://m.edsoo.ru/FIXV79T8B
95 [pocreiimme 3a1a4n ¢ BEKTOPaMHU 1 https://m.edsoo.ru/JCWURNGO01
96 [pocreiinme 3a1a4n ¢ BEKTOPaMHU 1 https://m.edsoo.ru/BEHWOELKS
97 [Tpocretimive 3a1auu ¢ BEKTOpaMu 1 https://m.edsoo.ru/P3W8WZZSY
98 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1 https://m.edsoo.ru/ECRMXSNM3
99 O0o0meHre M cucTeMaTu3aIys 3HaHUH 1 https://m.edso0.ru/XXBTFP5WL
100 HToroBasi KOHTpOJIbHASA paboTa 1 https://m.edso00.ru/SFGPDWNKO
101 HToroBast KOHTpOJIbHAsE paboTa 1 https://m.eds00.ru/X3ZG8A6SO
102 O06o0meHne 1 cucTeMaTu3aIys 3HaHUH 1 https://m.edso00.ru/931AWXEK1



https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Koaun4yecTBO 4acosB

JIeKTPOHHBbIE HU(POBHIE

Ne ni/m Tema YpoKa KOHTpOJ‘IbHLIe
Bcero o0pazoBaTe/bHbIE PECypPChl
padoThI

1 Hosrtoperie Tewt "KoopanHars! BekTopa 1 https://m.edso0.ru/WERSDSI4U
Ha IJIOCKOCTHU U B IPOCTPAHCTBC
H n

2 OBTOpEHHe TEMEI "CaTipHOe 1 https://m.eds00.ru/M6JO60NJ7
IIPpOU3BCACHUC BCKTOPOB
I1 "B

3 OBTOPEHIC TENBL BRITHEICHIE yf e 1 https://m.eds00.ru/55KY41LVG
MEX/1y BEKTOpaMU B IIPOCTPAHCTBE
[ToBTOpenue Temsl "YpaBHEHUE IPSIMOI,

4 npoxoJsiei yepes aBe Touku'"/Bxonnas 1 https://m.edsoo.ru/U20HPUS6W
KOHTpPOJIbHasA padoTa

5 ¥/PABHCHIE MIOCKOCTH, HOPMAIE, 1 https://m.eds00.ru/VY IHSTERW
YpaBHCHHC INIOCKOCTHU B OTPE3KaAX
vy

6 PABHCHHE TUIOCKOCTH, HOPMAIE, 1 https://m.eds00.ru/541910WGX
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekropHoe mpou3sBeeHne 1 https://m.edso0.ru/NTYOG2APM
— y

8 VIHCHHDIE HEpABCHETEA, JHHEHHOC 1 https://m.eds00.ru/54EQ7JQ8E
IIPOrpaMMHUPOBAaHHE
Tused .

9 VIHCHHBIC HEPABEHCTEa, JIHEHHOS 1 https://m.eds00.ru/\VPKWBB4AA
MIPOrpaMMUpPOBaHHE
A .

10 HATHTITCCIHE METOAR pactieta yria 1 https://m.eds00.ru/KHI20M3PV
MCXKAY NPSAMBIMHA B MHOT'OI'PAaHHUKAX
A .

11 HATHTITCCIHE METOAR pacteta yrid 1 https://m.eds00.ru/DDXUUAIAS

MCKAY MJIIOCKOCTAMU B MHOTOT'paHHHUKAX



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5

dopMya pacCTOSHUSA OT TOYKH 10

12 https://m.eds00.ru/SG451UUG1
IUIOCKOCTH B KOOpAUHATAX
u .

13 AXONICHHE PACCTOARMI OT TOHIH A0 https://m.edso00.ru/8V2N4X1L3
IJIOCKOCTH B KyOe
u .

14 AXOAICHHE PACCTOAHIN OT TORKH 1O https://m.eds00.ru/UZ15UU3T7F
IUIOCKOCTH B IIPaBUJILHOM IIMPAMUJIE
K §] "A

15 OHTPOHH,I,M paboTa TARATHTIHECKad https://m.eds00.ru/8NGI1GHFM
reoMeTpus

16 CeyeHrss MHOTOIPaHHUKOB: CTaHIapPTHbIE https://m.eds00.ru/219603NHQ
MHOTOIPaHHHUKH

17 CeyeHMS] MHOTOIPaHHUKOB: METO/T CJIC/IOB https://m.edso0.ru/52XG02J5B
CeueHust MHOTOIPAaHHUKOB: CTaHIapPTHEIE

18 IUIOCKOCTH, TTEPECCUCHUS MPSAMBIX U https://m.edso0o.ru/CUP7TCPXQ
MJIOCKOCTEH
I1 :

19 APALTCIIBHBIC HPAMBIC H IITOCKOCTH https://m.edso0.ru/MM69MKRDP
napajuieabHbIe CEUEHUs
11 :

20 apaf[J'IeJ'ILHLIe Hpjl MPbIC 1 TLTOCKOCTH https://m.edso0.ru/O71ROIJFI
pacuéT OTHOIIEHUH
[MapasnenbHble MPSIMBIE U IIFIOCKOCTH:

21 YIJIBI M@Ky CKPEIIUBAIOIMMHUCS https://m.edso0.ru/26EPTM74A
HPAMBIMA
[MepreHauKyIspHbIE IPAMBIE U

22 LHIOCROUTH. CTAanAPTHLLC Haphl https://m.edso0.ru/Y QUVTEVZX
HEPIEHIUKYIIAPHBIX TIOCKOCTEN U
NPAMBIX, CAMMETPHH MHOTOIPAaHHHKOB
[MepreHauKyIspHbIE IPAMBIE U

23 IUTOCKOCTH: TeopemMa 0 Tpex https://m.edsoo.ru/HQIN20ZJP

MEPIEeHIUKYISIpax



https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP

24

[lepnenquKynspHbIC IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHUS [IIUH B
MHOI'OIPaHHUKAX

https://m.edsoo.ru/OWFAQ1A9J

25

IToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CooopakxeHust Moa00us

https://m.edsoo0.ru/FDRZ0O9G4X

26

27

28

[ToBTOpEHHE: MIOIIAN
MHOTOYTOJILHUKOB, (hOPMYJIBI /IS
TIomaael, COOOpakeHHs TOT00MS

[ToBTOpEHME: MIOIATN
MHOTOYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TJIOIIAIM TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

https://m.edsoo.ru/1ZYRNNIKV

https://m.edsoo.ru/HWHVENLOO

https://m.edsoo.ru/X2HRM9HD4

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

https://m.edsoo.ru/8H4EL YIONG

30

31

32

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

O06BeM Tena. O0BeM MPSIMOYTOIBLHOTO
napaienenunena

3amaun 00 yaABOEHUH Ky0a, 0 KBagpaType
Ky0a; 0 TPUCEKLIUH yriia

https://m.edsoo.ru/SSUW1WWV1

https://m.edsoo.ru/6UXGOO0ORC9

https://m.edsoo.ru/VK2J2TXEF

33

CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C

00BEMOM MPSAMOYTOIBHOTO
napaJulesenuesaa

https://m.edso0.ru/ODR6H6TQOS



https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

34 BBIUUCIIEHHEM 00BEMA IIPSIMOYTOJIBHOIO https://m.eds00.ru/OSHTIOT1G
napaJuiesenurnesa

35 OO0BEM TIPSIMOU TIPU3MBI https://m.edsoo.ru/8AILOYHYJ

36 (-TEPCOMCTPHHECKIC 3A1AMH, CBASAMHELC © https://m.edsoo.ru/ID8HV54A9
BBIYKMCIICHUEM 00BbEMOB MIPSMOM TPH3MbI
IT

37 PIICHAILILIE SA/IAH, CRASAHIRE © https://m.eds00.ru/QIYCAF8IU
00BEMOM MPSIMO# TTPU3MBI
Brruucnenue o0EMOB TEN ¢ MOMOIIBIO

38 ornpenenéuHoro uarerpana. OobEm https://m.edsoo.ru/ON585060H
HAaKJIOHHOH IPU3MBbI
Berurcienne 00bEMOB TeIT C TOMOIIBIO

39 ornpenenéuHoro uarerpana. O0bEm https://m.edsoo.ru/2CJLCMKS8N
THUpaMHEIBI

40 Popyna obrEma mupamieL. OTHOLCHHE https://m.edsoo.ru/AL3PODCIE
00bEMOB TIHUPAMUJL C OOIIMM YTIIOM
) S .

41 OPMy21a 00bEMa MHPAMIALL. OTHOMIeHIe https://m.edso00.ru/3GOOAJRNY
00BEMOB MUPaAMU/T C OOIITUM yTIIOM

42 CTeE)COMeTpI/ILIeCKI/Ie fanaqn, CBSI3aHHBIE C https://m.edsoo.ru/7TR8RHWO7
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CTCE)COMeTpI/ILIeCKI/IC 3aj1a4M, CBSI3aHHBIE C https://m.edsoo.ru/SFA80DTS6
00bEMaMU TTHPAMU/IBI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM https://m.eds00.ru/9SF60YYVX
MPU3MBI
IT "O0BE

45 PHICIAATBIE SAAATH TO TEME THOBENBE https://m.eds00.ru/Z4MZ27RMY
Ten", CBSI3aHHBIE ¢ 00BEMOM ITHPAMUJIBI

46 [Tpumenenune 00bEMOB. Bruncnenne https://m.edso0.ru/I39CX0O3CP



https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

pacCTodHuA A0 IMMIIOCKOCTU

Kontponbnas padota "O0bEM

47 | https://m.edso0.ru/XNWZSSJ7P
MHOI‘OFpaHHI/IKa
L{unuHapruIecKas MoBEPXHOCTh,

48 00pasyroIiye HHIHHIPHICCKON https://m.edsoo.ru/7DHKEHEG6
[OBEPXHOCTU

T 7| 7| .

49 Humntip. Tpamoit kpyroboi LiHmzp https://m.edsoo.ru/MAVW4KY55
[Lomans MOBEPXHOCTH LUIHHIPA
K 0

50 OFHECKAT HOBEPRHOCTE, ODPASyIOmHe https://m.edsoo.ru/PVREZHQBY
KOHMYECKOU nosepxHoctu. Konyc

51 (eeitiie KOHYCa IIOCKOCTEIO, https://m.edso0.ru/EOVSHALSL
napauielbHOM IIIOCKOCTH OCHOBAHUS
VYceué 7 . 300

52 CeHCHHbIT KOH,_yC 30DpaNeHHe https://m.edsoo0.ru/9VKWVDCTE
KOHYCOB n yce‘-IeHHBIX KOHYCOB
I1 0 7

53 HOTAIL> DOKOBOH HOBCPXHOCTH H https://m.edso0.ru/AWKBIEANE
MIOJTHOM MOBEPXHOCTH KOHYCa
n .

54 Jlowazh GOKOBOH IOBEPXHOCTH K https://m.edso0.ru/9NFAUE3KJ
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JI0KA3aTeIbCTBO U BEIYUCIIEHUE, https://m.edso0.ru/QZVH5EXL9
MOCTPOECHUEM CEYEHHUH ITUITHH/IPa, KOHYyCa
CrepeoMmeTpuieCcKHe 3a1a4u Ha

56 JI0Ka3aTeILCTBO U BEIYMCIIEHHUE, https://m.edsoo.ru/AKF6PW62W
MOCTPOEHUEM CEUCHUM WJINH]IpA, KOHyCca
11

57 DHICIAARBIC Sa/aTH, CRASRHHRIC € https:/m.eds00.ru/3429ZL HT5
[IUTHHIPOM
11

58 PHIJIATHBIC SANATH, CRASARHBIC € https://m.edsoo.ru/ZY6ENPVKD

MUJIIMHAPOM



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo0.ru/W1TVKAJOR

60

61

62

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCThIO. By u n3o0paxenue mapa

VYpasuenue chepsl. [Lnomans chepor u eé
yacTei

https://m.edsoo.ru/JFSNB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edso0.ru/U8G24BO8H

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpHyecKHe 3a1a4i Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO c(epoii U mIapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
MTOCTPOCHUEM UX CEYEHMH MIOCKOCTHIO

[TpukinagHble 3a1a49M, CBSI3aHHBIE CO
cdepoii u mapom

https://m.edso0.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

https://m.edso0.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9J

67

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
Mog00us

https://m.edsoo0.ru/EJ20DAVEJ

68

69

Pa3znnynble KOMOMHALIMY TeJ BpallleHus 1
MHOTOTPaHHUKOB

3anaun o teme "Tena U MOBEPXHOCTH
BpaleHus"

https://m.edso0.ru/LE7933LXX

https://m.edsoo.ru/PHHLCG54E

70

3agaum o Teme ""Tena 1 MOBEPXHOCTH

https://m.edsoo.ru/22WPBLTP9



https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9

BpauieHus"

71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006bem mummHapa. Teopema 00 00bEMe
MPSIMOTO LIJIMHJIpA

https://m.edso0.ru/33W222M63

https://m.eds00.ru/1ZN256ZMO

73

Brrunciienne 0065EMOB TEII C HOMOIIBIO
omnpeaenéHHoro uarerpana. O0bpém
KOHyca

https://m.edsoo.ru/ACTOMFMVE

74

75

76

IInomanu G0KOBOM M MOJIHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpHuUecKHe 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHyca

[Tpuknagueie 3agaun o teme "OOBEMBI
IJI0ILA M TOBEpXHOCTEN Ten"

https://m.edsoo.ru/ZYTK7P8B1

https://m.edso0.ru/709VJYPSC

https://m.edsoo.ru/QXEA9GPVB

77

O06bEM mapa u MapoBOTO CEKTOPA.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1apa, mapoBOro CETMEHTa U IapoOBOTO
CeKTopa

https://m.edso0.ru/VV60ONBVZX

78

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM 1I1apa U
riomaapio ceprbl. COOTHOMICHUS MEXKITY
IJIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOTOOHBIX TEIl

https://m.edsoo.ru/EZH9GRUEJ]

79

[TogoOHEbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100mm.

https://m.edso0.ru/H24188MKQ



https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ

CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB Tell U TUIOIIAAeH
MOBEPXHOCTEH

80

81

82

83

KonTponbnas padota "[Tnomamm
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX TN

JIBrxeHus npoctpancTBa. OToOpaKeHUS.
JIBu>kenust u paBeHcTBO Guryp. OOrrue
CBOIWCTBA JBHKCHUI

Buabl nBukeHnil: napauiebHbIN
MIEPEHOC, LIEHTPaAJIbHAS CUMMETPUS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

[IpeobpazoBanus nomodus. [psmas u
cdepa Ditnepa

https://m.edso00.ru/73UODGNYR

https://m.edsoo.ru/RXJ4AYW6ENA

https://m.edso00.ru/ZSUA77NTX

https://m.edsoo.ru/A1IPU2WOAX

84

85

86

87

FGOMeTpI/ILIeCKI/Ie 3ala41 Ha MPUMCHCHUC
JABMOKCHU S

KonTtponbHas pabota "BekTops! B
npocTpaHcTae”

O6o061matomiee nopropenue 11 noustuii u
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"IapannenbHOCTh TPSAMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

Oo6o06maroriee nosropenue 11 noHATUH U
METOJIOB Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpancTae”

https://m.edsoo.ru/KFDHOMGKZ

https://m.edso0.ru/4F52B11KK

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJO

88

O6o0maromiee moBTopeHue 11 MoHITHI 1

https://m.edsoo.ru/3NI1JOLN63



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63

MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHUI:
"BekTopsl B mpocTpaHcTse"

89

O6o06maromee nosropenue 11 noHsATUH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTrpaHHUKA"

https://m.edso0.ru/B85S7VDTC

90

Oo6o06maromee nmoBropenue 11 nmoHsTHH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOrpaHHUKA"

https://m.edsoo.ru/AJX4CDP5I

91

O6o0maromiee moBTopeHue 11 MOHITHI 1
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3allMsI 3HAHMIA:
"Ilmomaau MOBEpXHOCTU U OOBEMBI
KpyTibIX Ten"

https://m.edsoo.ru/H2ZABPRXO

92

Oo6o06muaromiee noropeHue 11 noHATU U
MeTO0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"Ilmomaau MOBEpXHOCTU U OOBEMBI
KpyTibIX Ten"

https://m.edso0.ru/JG1DJ50NK

93
94

HroroBasi KoHTpoJIbHaAsI padoTa

Hrorosasi kKoHTpOJIbHAsI padoTa

https://m.edso00.ru/GXZMP89GD

https://m.edsoo.ru/3J174MY6M

95

96

[ToBTOpeHme, 0600IEeHNE U
cHCTEMAaTH3aInsI 3HaHUH
Ucropus pa3BUTHS CTEPEOMETPUH KAK

HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U

https://m.edsoo0.ru/U126CB4XL

https://m.edsoo.ru/IESBALO6B5



https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5

KOMITIBIOTCPHBIX TEXHOJIOT U

97

98

99

100

101

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAayKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo0.ru/8ZKNMYF03

https://m.eds00.ru/41X3XKQ0OG

https://m.edsoo.ru/4PGHOJY AH

https://m.edso0.ru/GEJCO734F

https://m.edso0o0.ru/RK4XSFWNR

https://m.edso00.ru/X89TQ8776

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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MMPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI OCBOECHHSI OCHOBHOI
NMPoBePSIEMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHero oo1ero oo0pa3oBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHATHSMU: TOUKA, MPAMasi, INIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU M CJCACTBUS M3 HHUX MPU PEIICHUU
' IeOMETPHYECKHX 3a/1a4
73 OnepupoBaTh MOHATHAMH: MapajUIeIbHOCTh W MEPHEHAMKYJISIPHOCTh
' MPSMBIX U TJIOCKOCTEH
74 KrnaccudumupoBaTs B3aUMHOE PACIIOJIOKECHUE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMHU: JABYTPAaHHBIM yroj, TpaHU ABYIPAaHHOTO YIIa,
7.5 pebpo IBYrpaHHOIO yriia, JMHEWHBIN yroji ABYTPaHHOIO yria, TpagaycHas
Mepa JBYTpaHHOTO yria
76 OnepupoBaTh MNOHSTUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKIIBINA
' MHOTOI'PaHHHK, JJIEMEHTHl MHOTOIPAaHHUKA, TTPAaBUILHBIA MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (IMpamMuaa, IPU3MA,
' IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccudumupoBaT  MHOTOTpaHHUKHM,  BBIOMpas ~ OCHOBaHUS IS
7.8 KJIacCCU(UKANUHU (BBITYKIbIC W HEBBIMYKIIBIC MHOTOTPAHHUKH, MMPaBUIHHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC PU3MBI, ITapalIeIICITUTICIB] )
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIIasi TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBSICHITh TPUHITUIIBI TIOCTPOSHUS CEYCHUH MHOTOTPAHHUKOB, HUCIOJNIB3YS
) METOJ CIIEJI0B
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOIOM CJIE/IOB, BBHITIOTHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BH/JI CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOXIEHHE T€OMETPUUYECKUX BEIMYMH MO oOpasiam
WIK alTOpPUTMaM, MPHUMEHSSI HW3BECTHBIC AaHATUTHUYECKHE METOJbI TpHU
7.12 pelIeHNH  CTaHIAPTHBIX MaTEeMaTHUeCKMX 3a7ad Ha  BBIYHCIICHUE
paccTOSTHUN MEXIy JABYMS TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKHIO
TUTOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TIPSIMBIMHU
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
713 WIK alTOpPUTMaM, MPHUMEHSSI HW3BECTHBIC aHATUTHUYECKHE METOJbI TpHU

pemi€eHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3ada4 Ha BBIYUCICHUC YIJIOB
MCXKAY CKPCIIHUBAOIIUMHUCA IPAMBIMU, MCEXKIY HpﬂMOfI N IINIOCKOCTBIO,




MEXY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpza) ¢ NpUMEHEHHEM (OpMYJl, BBIYHCIATH COOTHOIICHUS MEXITY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MTOT0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHSTUSAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPbI
W3Bnekatp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh WH(POPMAIHUIO O
7.16 MPOCTPAHCTBEHHBIX TEeOMETpUYEecKHX ¢urypax, IMpeACTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumeHsTh reoMeTpudeckue (aKThl Ui PELICHHS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJaramlliuX HECKOJIbKO IIAaroB pPEMIEHUs, €CIU YCJIOBUSA
NPUMEHEHHS 33J]aHbI B SBHOH popme
718 [IpumensTh  mpocTeilliie MpOrpaMMHBIE CPEACTBA UM AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPHUYECKHIX 3a1a4
719 [TpuBOIUTH TpUMEpPHl MaTEeMAaTUYECKHUX 3aKOHOMEPHOCTEH B MpUpOAe U
' JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHSTH TOTyYeHHBIE 3HAHUS HA MPAKTUKE: aHAJIH3UPOBATh pEajbHbBIC
CUTYall U NMPUMEHSATh U3YYCHHBIC TIOHATHUS B MPOIECCE TTOMCKA PEIICHUS
MaTeMaTHYeCKH C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallud Ha S3bIKE TEOMETPUH, HCCIEAO0BaTh MOCTPOCHHBIE MOJENIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almnapara aiareopsl,
pemiaTb ~ MpakTMYECKWE  3aJaud,  CBS3aHHBIE C  HAXOXKJICHHEM
reOMETPUUYECKUX BEIUYHH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHEro 001ero 06pa3oBaHus
pe3yjabTarta
6 I'eomeTpus
OnepupoBaTh TOHATHAMH: IFUIMHAPHYECKAs ITOBEPXHOCTh, 0Opa3yroline
6.1 WIMHAPUYECKOM TMOBEPXHOCTH, IMIIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKkasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOJTyYSHHS T BpaLLlCHUS
6.4 KrnaccudumupoBars B3auMHOE pacmoiioKeHHe CPephl U TIOCKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOM, OCHOBaHME ILIAPOBOTO CIIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnare  00bEMBI M IUIOMAAM  TOBEPXHOCTEH TeN  BpALICHUS,




TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyt

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHUSI MKy IIOMAASIMH TOBEPXHOCTEH M 00bEMaMu
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4yaemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIOCKME YEPTEKU U3 PUCYHKOB IPOCTBIX
00BbEMHBIX (uryp: BHI CBepxy, COOKY, CHHU3Yy; CTPOUTH CEUYCHHS TeEl
BpallCHUs

W3BnekaTb, HUHTEPNPETUPOBATH M IpeoOpa3oBbIBaTh WH(GOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (uUrypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[IpumeHsTh TeoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEINOoNaraloliiX HECKOJIbKO MIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUS  CIIOXKECHHST BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KCHI/IH BCKTOpa Ha 4Yucio, 06T)$ICH$ITB, KaKNMHU CBOfICTBaMI/I OHUA
o0ramaroT

HpI/IMeHHTL IMMPpaBUJIO MTapaJuICJICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M NPOM3BEJCHHE BEKTOpa Ha YUCIO, YToJ
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATh BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
Pemarp mpocreiiiiye reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

PemraTs 3aJa4u  Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH U
HAaXO0XXACHUEC TCOMETPHUUYCCKUX BCIUYUH I10 o6pa3uaM I aJropuTtMmam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu peIICHU A CTaHIAapTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPCOMETPUUCCKUX 3a1aq

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX 3aKOHOMCpHOCTCﬁ B IpUpOAC U
JKU3HHU, paClliO3HABATh MPOSABIICHUC 3aKOHOB I'COMETPUUN B UCKYCCTBC

6.23

[IpuMeHsTh MONy4YeHHbIE 3HAHUS HA MPaKTHKE: aHAIW3UPOBATh peaibHbIE




CUTYyalluu U NPUMEHITh U3yUCHHbIE MTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cPOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE T'€OMETPUHU, HCCIEAOBATh IMOCTPOCHHBIE MOJENIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEeMEHT CO/leP:KaAHUS

7

I'eomerpus

7.1

7.2

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCHOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3anMHOe pacronoxeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapaJLICIbHbIE
W CKpewiuBarouecss npsmble. [lapamienpHOCTP MHpsAMBIX M IJIOCKOCTEM B
MPOCTPAHCTBE: MApAJUICIbHBIE NPSMbIE B NPOCTPAHCTBE, MNAPAILICIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAINPABICHHBIMU
CTOPOHAMH, YroJl MEXKIy MNpsIMbIMU B MNpocTpaHcTBe. [lapaiuienbHOCTH IIIOCKOCTEM:
napajulesibHblE IUJIOCKOCTH, CBOWMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
MPOCTPAHCTBEHHBIE (QUTYpPHl Ha IDIOCKOCTH: TETpadap, KyO, mapajuielenunes,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: TNEPIEHAUKYJISAPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSMbIE NApAJIEIbHBIE U NEPIEHIUKYIISAPHBIE K IUIOCKOCTH, MPU3HAK
NEPIEHAUKYISIPHOCTH NPAMON M IJIOCKOCTH, TEOPEMa O IPSIMOU NEPHEHIUKYIISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIoJl MEXKIY NMPSMOU U IUIOCKOCTBIO, JBYTPAHHBIN
yroJjl, JUHEHHBIN yrojl IBYIpaHHOro yria. [lepneHauKymnsp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHM JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 710 IMJIOCKOCTH, NMPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTD IIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU IABYX
mockocTei. Teopema 0 TpEX MeprneHauKyIsapax

IlonsAiTME MHOIOrpaHHHMKA, OCHOBHBIE OJJIEMEHTBl MHOIOIDAHHMKA, BBIIIYKIIBIE H
HEBBIIIYKIIBIE MHOIOI'PDAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroibHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, NpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
MIOJIHAsL TTOBEPXHOCTH Npu3Msl. [lapamienenumnen, npsAaMOyroabHbIN MapauieIenuIes] u
ero cporcrtea. [Impammpa: N-yrosbHas nupamMuaa, TPaHU U OCHOBAHHME IMHPAMUIBI,
OOKOBas M MOJIHAS MOBEPXHOCTh MUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OJeMeHTBl Tpu3Mbl M nUpaMmuabl. lIpaBuibHBIE MHOTOTpaHHUKH: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAaHHMWKA, IIpaBUJIbHAs IMpU3Ma M MpPaBWIbHAS NUpaMUAa,
IpaBWJIbHAs TPEYToJIbHAS MUPaMUJIa U MPaBWIbHBIN TeTpasap, kyO. IIpeacraBnenue o
IIPABWIBHBIX MHOTOIPDaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CummeTpHst B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKH, NMPSMOM, IJIOCKOCTH.
OJIeMEHTBl  CUMMETPUM B  NHUPAMMJAAX, HNapajuienenunenax,  MpPaBHIbHBIX
MHOTOIPAHHHUKAX

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. Iliomans
OOKOBOI TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJI0IIAb OCHOBAHHIH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM mpu3MbI. [11011a715 60KOBOM MOBEPXHOCTH H




IIOBEPXHOCTU MPABWIBHONM IMUPAMMIABI, T€OpEMa O IUIOIIAJNA YCEUYEHHOM INHUPAMUJIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOIICHUST MEXKIY IUIOMIAIIMUA TIOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KJIACC

Koxa

HpOBepHeMbIﬁ IJIEMEHT COACPKAHUSA

6

I'eometpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOIIUe MIIMHIAPUYSCKON MOBEPXHOCTH, OCh
HAJUHIPUYCCKOW TMOBEPXHOCTU. I[MamHAp: OoCHOBaHUS M OOKOBask TOBEPXHOCTD,
o0pa3yrolas 1 ocb, IIIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 00pa3yome KOHUYECKOH MOBEPXHOCTH, OCh M BEpPIIHHA
KOHMYECKOH moBepxHocTH. KoHyc: OocHOBaHME M BeplIMHA, OOpasymomas U OCh,
ioniaab OOKOBOW M IOJHOM NOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue U
BBICOTA, OCHOBAaHUs U OOKOBasi IOBEPXHOCTh

6.3

6.4

Codepa u map: HeHTp, paguyc, TUaMeTp, IUIOMaab ITOBepXHOCTH chephl. B3anmuoe
pacrosioxxeHne cepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIoNaib
cepsl

N300paxkeHue Te BpallleHUs Ha IUIOCKOCTH. Pa3BEépTKa HUIIMHIpA U KOHYyCa

6.5

KomOunammu ten BpaleHuss ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIM OKOJIO
cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

6.6

6.7

6.8

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapajieNienuena u cieacTeus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O6béM 1mapa ¥ mIomaab chepol

ITonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXKIY IMJIOMIAAIMHU ITOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust mwiIMHApa (MapajuleIbHO U MEPHEHIUKYJSIPHO OCH), CEYEHHs KOHyca
(mapasuieabHOE OCHOBAHUIO M ITPOXO/SIIee Yepe3 BEPIIMHY ), CeUeHHs 11apa

6.9

BexkTop Ha miockoctd M B mpocTpaHcTBe. CllOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
MIpaBUJI ICUCTBUM C BEKTOpaMU

6.10

[IpssMoyronbpHas cucTteMa KOOpAMHAT B HpocTpaHcTBe. KoopanHATel BEKTOpA.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkaispHoe
IIPOU3BE/ICHHE BEKTOPOB. BpIUMCIEHHE YIVIOB MEXIy NPSIMBIMM U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA FEOMETPUUYECKUX 3a/1a4




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeGOBAHUSA K MPeAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHus

Bnagenue MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMH pEHICHUS 3a/ay;
yMeHue (GOopMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEACTICHHUE,
akcuoma, TeopeMma, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTeIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIIMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
oOpaTHOE W MPOTUBOIOJIOXKHOE YTBEPXKACHUE, MPUBOAUTH MPUMEPHl U
KOHTPIPUMEPLI, HCIIOJIb30BaThL MCTO/ MaTeMaTUYECKOU HHIAYKIWH;
MIPOBOAMTD JI0KA3aTeNbHbIC PACCYKICHUS NP PELICHUH 3a]a4, OlEHUBATh
JIOTUYECKYI0  TPaBUJIBHOCTh  PACCYXKJIECHUM, yMEHHE ONEPUpPOBATH
MOHITUSIMH: MHOKECTBO, TMOJMHOKECTBO, OINEpalli HaJ MHOXECTBAMH,
YMCHUC HCII0JIBb30BATh TGOpCTHKO-MHO)KGCTBGHHLIfI armapar JJISA
OMMCAHUS PEeaNbHBIX MPOIECCOB U SBJICHUM U MPU PELICHUH 33134, B TOM
YUCIIC U3 APYTUux y‘-IC6HI>IX npeaAMETOB; YMCHUC OIICPUPOBATH IMMOHATUAMMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadpl MpU

pelIeHUH 33124

YMeHue omnepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTEMeHb C IeNbIM MOKa3aTeleM, KOPeHb HaTypallbHOM CTENeHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudm UMcIa, CHUHYC, KOCMHYC ¥ TAaHTE€HC MPOU3BOJIBHOTO YHCIHA,
OCTaTOK TI0 MOJIYJIIO, PAlMOHAJIBHOE YHCIIO, HPPANMOHATIBHOE YHCIIO,
MHOKECTBA HATYpaNbHBIX, IETbIX, pPAlUOHAIBHBIX, JIEHCTBUTEIbHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00N
JIeNuTelh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkauaa mpu
pEeIICHUHN 3aa4; 3HAKOMCTBO C pa3JIMYHBIMH IO3UMIIUOHHBIMH CHUCTEMaMHU
CUMCIICHUS; YMEHHE BBITIONHSATH BBIUMCICHUE 3HAUCHUH U TIpeoOpazoBaHus
BBIPDAKEHHN CO CTEeNEeHsSMH W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palioHaIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPUpPOBATH  MOHSATHUSIMHU:
MOCJIEIOBATENBHOCTD, apu(MeTHUecKasi TPOTPECCUsi, TeOoMeTpUYecKast

nporpeccusi, OECKOHEYHO YOBIBAIOIIAas TI'€OMETPHYECKasi IPOrpeccus;




yMEHUE 3a/aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOMIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeETh
MPOU3BOJUTh apU(DMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEePUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUIIbBHOCTb
ypaBHeHHfI, HCpPaBCHCTB W CHUCTECM; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; NPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, MX CHUCTCMbI IJId PCIICHHUA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (PyHKIMS, YETHOCTHh (YHKIMH,
NePUOANYHOCTh (YHKIUH, OrPAHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTH
(byHKIMHU, SKCTpeMyM (QyHKLUHM, HauOojblllee M HaUMEHbIIEe 3HAUYEHUS
(GYHKIIUM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
(byHKIMHU, TiepBas M BTOpas MPOM3BOJAHAs (DYHKIMH, T€OMETPUUECKUN U
¢u3nyecKuil CMbICI TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
UHTETpal; YMEHHE HaxOAWThb AaCHUMITOThI Tpaduka (GYHKLUUHU; yMEHUE
BBIUMCIATh  NPOMU3BOJAHBIE CyMMBI, TMPOM3BEICHHUS, YacTHOIO U
KOMIIO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHME KacaTelIbHOW K rpaduky
GYHKIUM; YMEHUE HAaXOJUTh MPOM3BOAHBIE 3JEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UIA HCCIENOBaHUA (DYHKIIHA,
HaXOAWTh HAuOOJIbIIME WM HAUMEHbIINE 3HAueHUs QYHKIUI; CTPOUTH
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIi HAaXOXKACHHUS HAWIy4YIlIero
pellleHnsT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H
bU3UYEeCKUX 3a/1avax; HAXOJWUTh TUIOMIAJAN U 00BEMBI (PUTYP C MOMOIIBIO

HHTCrpaia;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C




noMOIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (YyHKINS,
KOMITO3UIMST (DYyHKUWH, JIUHEWHas QYHKIOUS, KBaapaTHYHas QYHKIH,
pauvoHanbHas (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckass (YHKIHMH; yMEHUE CTPOUTh TpapuKd H3YyYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TrpadukoB  (QYHKIUH,
UCTOJIB30BaTh TPaQUKH Ui W3YYEHHUS MPOLIECCOB U 3aBUCHUMOCTEH, IpHU
peUIeHuH 331a4 M3 APYrHX y4deOHBIX NPEIMETOB M 3ahad M3 pealbHOU
KU3HH;, BBIpaXaTh (OpMyJaMH 3aBHCHMOCTH MEXKIy BEINYHHAMU;
UCIIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH JUIS PEHICHHs ypaBHEHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOU

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJlOTH, 3a/1a4i U3 00JAaCTH yNpaBJIEHUS JIUYHBIMU U CEMEMHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJbTAaTOB;, YMEHHE MOJIEIUPOBATh
pealbHBIE CUTyallUd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH ITOITYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJIplllee U HaMMEHbIlIee 3HAUYEHUs, pa3Max, JUCIIEPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uH(pOopMalLIKIo, MPEACTABICHHYIO B TabIUIaX, Ha Juarpammax, rpadukax,
OTPAXKAIOILYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SABJICHUM; NPEACTaBIATh
uHpOpMaIMi0O C TOMOIIBID TaONWII ©W JAWarpaMM; HCCIIeI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C TNPUMEHEHHEM TIpadUuUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpadUyeCcKu HCCIeA0BATh COBMECTHbIE
HaOJII0IEHNUS C MOMOIIIBIO JMarpaMM pacCeUBaHUs U JMHEHHON perpeccun
YMeHue OmnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT U Clly4ailHOE
coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C MCIIOJIb30BAHUCM Ppa(I)I/I‘-IeCKI/IX METOHOB;, IMPUMCHATH
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GOpMyIIBI CIOXKEHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy MOIHON
BeposTHOCTH, (hopmyiry beprymim, komOuHaTopHBIE (AKTBI U (GOPMYIIBL;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWE, JUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIydallHOW  BEJNIMYMHBI, (QYHKIHMHA  pacupelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeelieHUui; yMEeHUe
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIS pElIeHUs 3a/1ad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI; yMEHUE TPUBOJUTH MPHUMEPHI MPOSBICHHUS 3aKOHA
OONBINIUX 4YHUCENl B TPHUPOAHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHUE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIE (PaKThl U PACCYXKIACHUS IUIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJICIbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMeHHue omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIJia, IDIOCKUN YroJl, IBYIPaHHBIN
yroj, TpEXIPaHHBIA YIrojl, CKPELUIUBAIOIIKUECS MPSAMBIC, MapaUIeIbHOCTD U
MEPIEHAUKYIISIPHOCT MPSMBIX M IIOCKOCTEM, YTOJ MEXKIy HPSIMbIMH,
Yroia MexXay IMpsAMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMH,
pacCTOsIHUE MEXKIYy IIJIOCKOCTSMU; YMEHHME HCIIOIB30BaTh IPU PELICHUU
3aa4 U3y4yeHHbIe (DAKTBl U TEOpPEMBbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJEJIA C IOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3ala4Un

YMeHue omepupoBaTh MOHATHUSAMU: IJOMAAb (GUTYPBI, 00BEM (UTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mMapaijenenumnes, MOpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMII0maIb
MOBEPXHOCTU MHUPAMUIBI, TPU3MBI, KOHYyca, LUIUHApPA, O0BEM Kyoa,
IpAMOYI'OJIBHOTO IapauICICTIuIcaa, IHUpaMuabl, I[IPU3MBbI, IOUJIWHIpPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa M IHIMHAPA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEUYEHHWE II1apa, IUIOCKOCTH,

Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
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MHOTOTpaHHHKa, U300paXkaTb MHOTOI'PAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalCHUs, UX CEYEHHUs, B TOM YHCIIE C IOMOILIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMyIIMpOBaTh ONpeeNeHUs] U3y4yaeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M MpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccUpUKanuioo (GuUryp 1o
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00UsS, TOAOOHBIE (GUTYPBI; YMEHUE
pacro3HaBaTh paBHbBIC M MOAOOHBIC (UTYPHI, B TOM YHCJIEC B TPHPOJE,
HCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHUS TIPU
peIICHUN 3aJla4; HAXOJWUTh T'C€OMETPHUYECKHE BEIUYMHBI (IJTMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB M
U3 peaTbHOW JKU3HU;, YMEHHUE BBIUUCISITH T€OMETPUYCCKUE BEITUYHHBI
(MHA, yroi, IUIONIaah, OO0BEM, IUIONIA/b TOBEPXHOCTH), HCIOJIb3YS
W3YYCHHBIE (OPMYJIBI M METOMABI, B TOM YHCIE: IUIONa/lb TOBEPXHOCTHU
MUpaMUIbI, TPU3MBI, KOHYcCa, HWIMHIpA, MJomanb cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIIUIe/Ia, MUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, 1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[06HBIX (bI/Il"yp

YMmenue ONCpUPOBATh MNOHATUAMU: IPAMOYTOJIbHAA CUCTEMa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMHu; YMCHUC HUCIIOJb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIfI METON

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3a/ia4 JpYyTux y‘~I€6HI)IX npeamMcEToB
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YMenue BLI6I/IpaTB HOI[XOI[SIIJ_II/Iﬁ MCTOA AJIA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YUYCHHUM MPHUPOAHBIX H 06HI€CTB€HHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC PACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMECPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTHUYECKOU HAYKHU




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna v BBIYUCICHUS
11 Hatypanbnble u uensie uncna. [Ipu3Haku 1eIMMOCTH LIETIBIX YHCe
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, MPOLEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypaJIbHOW cTeneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajlbHON CTENEHU
14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTENEHU
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. [lecarnynbpie U HaTypaiIbHbIEC JOTapUPMBbI
HevictButenbHple  4Hucia. Apu@MmeTHdyecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIYUCICHHUS, TPABUIIa OKPYTJICHUS, IPUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Hensle 1 1poOHO-paliiOHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHUS
2.4 [TokazarenbHble U TorapupMUUYECKUe ypaBHEHHS
2.5 [enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHbIe HEPAaBEeHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CuCTeMbI JIMHEWHBIX ypaBHeHUN. OTnpeienuTenb MaTPHUIIbI

3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' Makcumymbl U MHUHUMYMBl GyHKIuH. HauOonpliee W HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CreneHHass GyHKIMS C HaTypalbHBIM M IIeJBIM MoOKa3zareneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmyra CI0XKHBIX POIIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMN
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKUIUA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. Haxoxxnenne HanOONbIIero 1 HaUMEHBIEro 3HaueHus (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHOCTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIEHUS
7.5 Koopaunaatsl 1 BEKTOPHI
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