PABOYASA ITPOI'PAMMA

yuyeOHoro npeamera «I'eomerpus. Yriy0aeHHbIH YPOBEeHb»

st ooyqaromuxcst 10 — 11 xmaccos



INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaK Kak 00ecrneunBaeT BOZMOKHOCTh U3YUEHUs JUCIMILIUH €CTeCTBEHHO-HAYYHON
HAIpPaBJIEHHOCTH U MPEIMETOB T'yMaHUTapHOro Lukia. [IoCKOJIbKY JIOTMYECKOEe MBIIUICHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M TOCTPOCHHUU LEMOYKU JIOTUYECKUX YTBEPXKICHUU TPU PEIICHUU
FeOMETPUUECKUX 3a/lay, YMEHHE BBIIBUTaTh U ONpPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUHU 3aJa4 €CTECTBEHHO-HAyYHOrO IMKJIA, B YACTHOCTH (PU3UUECKHUX
3azad.

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOaEHHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH OOydaroluxcsi NpU H3yYEHUU TEeOMETPUHU dYepes
o0ecrnieueHre BO3MOKHOCTH MPUOOPETEHUSI M UCTIOJIb30BaHus 0oJiee MIyOOKUX FeOMETPHUECKUX
3HAHUH W JCWCTBUH, CHEMU(PUYHBIX TEOMETPHH, W HEOOXOIMMBIX Ui YCIIEIIHOTO
MpoQEeCCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMATHUKH.

[TpropUTEeTHBIME 3a/ladaMH Kypca T€OMETPUHU Ha YIIIyOJIEHHOM ypOBHE, PACIIHPSAIOIIUMU
U YCUJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOW KYJIbTYphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

dbopMupoBaHUe TMpEACTAaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTHUYECKUX MOJENSAX, TMO3BOJISIONIMX OMNKHCHIBATh W W3y4yaTh pas3Hble  SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHITHOrO amnmapata 1o pasneny «CrepeomeTpus» yueOHOTo
Kypca reoOMeTpuH;

dbopMupoBaHHUE YMEHHUS BIIAJETh OCHOBHBIMU MOHATHIMH O MPOCTPAHCTBEHHBIX (PUTYpax
U UX OCHOBHBIMU CBOWMCTBaMH, 3HAHHE TeopeM, (POopMyd U yMEHHE HX MPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/ay;

dopMupoBaHHE YMEHHs paclio3HaBaTh Ha YepTEk,aX, MOJENSAX U B PEATBHOM MHpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh FT€OMETPUUECKHE MOJIEIH;

dbopmupoBaHue NOHUMaHHUA  BO3MOXHOCTH aKCUOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHUMAHHS POJM AKCHOMATHUKH IIPH TPOBEICHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMHU JI0OKA3aTEeNbCTB M AJITOPUTMOB pEIICHUS,
YMEHUS MX TPUMEHATb, MPOBOJUTH JOKa3aTelbHbIE pPACCYXKIEHUS B XOJE pELIeHUs
CTEpEOMETPUYECKMX 337ady W 3aJad C I[PaKTHUYECKUM cojepkKaHHeM, (opMHupoBaHUE
IpEJCTaBICHUsT O HEOOXOJUMOCTU JIOKa3aTeIbCTB IpPU OOOCHOBAaHMM MaTEeMaTHUECKHX
YTBEP)KJICHUH U POJIM AaKCHOMATUKU B IPOBEIEHUH JIEIYKTUBHBIX PACCYXKIACHUMH;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBIIIICHHS], THTEpECa K N3YUYEHUIO T€OMETPHH;

¢dopmupoBaHrne (YHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHUS
pacrio3HaBaTh MpPOSIBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIMSIX W MPU W3YYEHHUH JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJETUPOBAaHUS pEAIbHbIX CHUTYyallMi, HCCIeI0BaHus
MOCTPOCHHBIX MOJIeNell, HHTepIpeTaluy NOTYyYeHHBIX pPe3yabTaToB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kiaccax sBisAOTCsS: «[IpsMble W TIOCKOCTH B MPOCTPAHCTBE», «MHororpanHukm», «Tena
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCpXATEIbHBIM JIMHHUSIM Yy4eOHOro Kypca, a (QOpMUpOBaHUE IOTUYECKUX YMEHUH
pacmpesenseTcss He TOJbKO IO COJEPKATeNIbHBIM JMHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMebl, pacrpeneiaEHHbIM M0 TojaM o0yueHUs, CTPYKTYpPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPHUHIIMIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuy  0O0ydeHHs, MOCTPOEHUS WHAMBHIYaTbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEUYUTh YIIYyOJIEHHOE U3Yy4eHHE TEOMETPUU  Kak
coCTaBJIsItONIEeH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeit npodeccuu, obecrieunBasi MPEEeMCTBEHHOCTh MEXIY OOIIUM U MPOPECCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECs, IapauleIbHble U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
IPSMBIX, ApPAJUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamuienlbHOE UM LEHTpaJbHOE
IPOEKTHpPOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapaIeIbHOTO POEKTUPOBAHMS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapayenbHOCTh INIOCKOCTEN: NapajljiesibHbIE INUIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’ap, NapajljIeJICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, INIPSMBbIE IApAJUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH J10 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IIOCKOCTH, MPOEKIUs (PUIYPBhI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK NIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBONCTBa IIIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNIiNel W ero coWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. I[IpoctpancTBeHHas teopema Iludaropa. [Mupamuma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUpaMKJIa U MPpaBUIbHBIN TeTpadap, KyO. Ilpencrasnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTaJp, NJOAEKAdAP U UKOCADIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IpaBUIBHOM MHOTOTPaHHUKE: CUMMETPHUS NapajUielenuneaa, CUMMETPHUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS IPABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABICHHBIE W IPOTHBOINOJIO0KHO HAIIPABIECHHBIE BEKTOpPBI. PaBEeHCTBO



BEKTOpOB. JleWCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHME BeKTOopa Ha uwncio. CBoiicTBa cioxkeHHs BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuio mnapamnenenunena. TeopemMa O pa3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxeHue Ten BpaleHus Ha miIockocTu. Pa3BépTka nmnunapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OOBbEM 11apa U apoBOr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10cKOCThIO. [IoHATHE MHOTOTrpaHHUKA, OIIMCAHHOTO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteir. [lomodue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpa3oBanue nonodus, romoreTus. PemeHue 3amady Ha IUIOCKOCTH C MCIIOJIb30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
IPOXOJAILINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METOJAbl IMOCTPOEHUS] CEYEHUH: METOJ CIIEJIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJx BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yYMHOKEHHA. [IpsiMoyronbHas cucrema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUU. Buabl NBM)KEHMIl: MapalieNbHbIA MEPEHOC, LEHTpalbHAasi CHUMMETPHS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIENyp TpakIaHCKOro OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Haponma, cHopMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUYECKHUE 3HAHHS B MHTEpEcax 37J0pPOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3inuHbIM cepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynymier mpodeccun W peaTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COILHUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JJI pelieHus 3a7ad B 00JIACTU OKpYXKAIoIeH cpeibl, INIaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKaIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHs HayKH W OOILIECTBEHHOW MPAaKTUKH, MOHHMAaHHE MAaTeMaTHYeCKOW HAayKH Kak Cgepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEN0BATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUH, OTHOWIEHMH MeXAYy MOHATUAMH, (OpPMyIUpOBaTh ONpEAEICHUS IMOHATHH,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILUE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMblEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, HPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KEHHSI U BBIBObI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3amgaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUM HHCTPYMEHT MO3HAHUSI, GOPMYIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJIEHUS, IPOIIECCAa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEI0BAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUEHHBIX PE3YJIbTaTOB, BBIBOIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO H3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaTb U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIpeJICTaBICHHUS,



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, TPEACTABIATH €€ B  pasluuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO  C(HOPMYITUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
O0IIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U HMHCBMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
pemraeMoi 3a1auu, BBICKA3bIBATh WMJCH, HAICJICHHBIC HA IOMCK PELICHUs, COIOCTABISATH CBOU
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHajIora, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C y4€TOM 3a1a4 TPE3CHTALMU |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJIETh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yAbTaTOB, BIAACTh CIHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3aj1auu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M YCIOBHSIM, OOBICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
pelieHUMH y4eOHBIX 3a/a4, HIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00cyxaeHHus, oOMeH MHEHUH, «MO3TOBbBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JNPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiacca o0yyaromuiicss HAyIuTCs:

CBOOOIHO ONEpHPOBATh OCHOBHBIMH MOHATUSIMH CTEPEOMETPHUHN NIPU PEIICHUH 3a1a4d U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

IOPUMEHATh aKCHOMBI CTEPEOMETPUH M CIEICTBHA W3 HHUX NPU  PELICHUH
reOMETPHUYECKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOH U MJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpHU3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(PUIMPOBATH MHOTOTPAHHUKY, BEIOMpasi OCHOBAHUS JUIsl KIIacCU(DUKAIIH;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIFHOE H OPTOrOHAJIBHOE MPOSKTHPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHs] MHOTOI'PAHHUKOB PA3IMYHBIMUA METOJIAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHnEM (HOpMYIT;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMH: CHUMMETpPHUS B IPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI Ha/l BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATeMAaTHYECKUX OTHOUICHWH M HaxOXJICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHSATH MPOCTEHIINE TPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad;

U3BJeKaTh,  NpeoOpa3oBbIBaTb M HMHTEPIPETHpPOBaTh  HMHGMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEACTABICHHYI0 Ha 4YepTexax |
pPHUCYHKaX;

NPUMEHSTh TIONyYEeHHBIE 3HAHUS Ha TPAaKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peanbHBIe CUTYAIlH, TPUMEHITh W3YYEeHHBIC MOHSATHS B TPOIECCE MOMCKA PEHICHUS
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH ¥ TEOpeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPENCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BHTUS T€OMETPHH KaK COCTaBHOU
JacTu pyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 ky1acca o0yyaromuicss Hay4YUuTCs:



CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C IIMIUHAPUICCKON, KOHUYECKOU U
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHUS,;

ONEepUpPOBATh MOHITUSIMHU, CBS3AHHBIMHU C TEJIaMH BpAIICHMS: LHUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOI0kKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, o0bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C KOMOWHALMSMU TEJl BpALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIIATh COOTHOIICHHSI MEXKIY TUIONIQISIMHA ITOBEPXHOCTEH U 00BEMaMU TIOJOOHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpMAaIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEACTABICHHYIO Ha uepTexkax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH OINEPalMK HaJl BEKTOPaMHU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOIl cUCcTeMe KOOPAMHAT;

pemiath TEeOMETPUYECKHE 3aJaud Ha BBIYMCICHHE YIJIOB MEXIYy NPSIMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBWKEHHEM B MPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBIMIOJHATh M300pakKeHHsT MHOTOTPAHHUKOB W TeNl BpallleHUs MpH MapaieIbHOM
MepeHoCce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CEYCHUS MHOTOTPDAaHHUKOB W TeJl BpANICHUS: CEYCHHS IMIIMHIpPA
(mapamienbHO W MEPIEHAUKYIISIPHO OCH), CEUeHUsI KOHYca (MapajliebHbIe OCHOBAHHUIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIIOJIb30BAaTh METOBI TIOCTPOSHUS CEUEHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

NPUMEHSTh TeoMeTpHdYecKne (akThl JUIsl PEIICHUsS CTePEOMETPUYCCKHX —3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJayd Ha JIOKA3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH W HaXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TIPH
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;



MNPUMCHATH TMOJYUCHHBIC 3HAHHA Ha MPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLICHMBATh PEAbHBIC CUTYAINH, IPUMECHATh N3yYCHHBIC TIOHATHS, TEOPEMBI, CBOIICTBA
B IIpolecce IIOMCKAa pELICHUS MaTeMaTH4eCKu C(HOPMYIHMPOBAHHON TMPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
penIaTh NPaKTUYeCKUe 3aa4ur, CBSI3aHHBIC C HAXOXK/ICHHEM I'€OMETPHYECKHIX BEJIMUHH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUM KaK COCTaBHON
qyacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Bgenenue B CTCPpCOMETPUIO

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE

[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

[lepnieHIUKYISIPHOCTD MPSMBIX U
MIJIOCKOCTEHN B IPOCTPAHCTBE

VYTiasl ¥ paccTosIHUA
MHororpanHuku
BexkTops! B mpocTpaHcTBE

[ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3allus
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

23

25

16

12

102

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbI

Ne i/

AHanutHueckas reomMeCTpus

[ToBTOpEeHME, 0000IICHNE 1
cUcTeMaTu3alus 3HaHUI

O6bEéM MHOTOTpaHHHUKA
Tena BpameHus

[Tnomany moBepXHOCTH U 0OBEMBI
KpPYIJIBIX TEl

JBro>xeHus

[ToBTOpenue, 06o0IIEHNE U
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Bcero

15

15

17
24

17

102

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuyectBo 4yacos
Ne T
eMa ypoka
/i Ma yp Beero KoHTpoJibHbIE

padoThI

OcHOBHBIE IIpaBUIIA

M300paXeHUs Ha PUCYHKE

IIJIOCKOCTH, ITApaJlIEIbHbIX 1
MPSIMBIX (OTPE3KOB), CEPEIUHBI

oTpe3Ka

[ToHsATHUS CTEPEOMETPHH:

TOYKa, NPAMasi, IIIOCKOCTb,
npocTtpancTBO. OCHOBHBIE

npaBujIa U300paKeHUs Ha 1
PHUCYHKE TIJIOCKOCTH,

HapaJIeIbHBIX MPSIMBIX

(OTpe3KOB), CepeIMHBI OTPE3Ka

ITonsTHA: Iepecekaronecs
IUIOCKOCTH, ITEPECEKAIOITUECS
psiMasi U IJI0CKOCTB;
IIOJIyIIPOCTPAHCTBO

[TonsTHs: nepecexaronmecs
IIJIOCKOCTH, TEPECEKArOIINECs
npsiMasi ¥ TIIOCKOCTB;
MOJIyIIPOCTPAHCTBO
MHOrorpaHHuKH,

M300pakKeHHUE MPOCTEHIIINX 1
IPOCTPAHCTBEHHBIX (QUTYD,

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

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

https://m.edsoo.ru/AHGUTWH2F



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

10

11

HECYIIECTBYIOIIUX 00BEKTOB

MHOrorpaHHuKH,
n300pakeHre MPOCTEUIIINX
POCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIUX 00HEKTOB

AKCHOMBI CTEPEOMETPHUH U
NIEPBBIE CIEJCTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHU U
MEPBLIC CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CJIEJICTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IJIOCKOCTER

M3obpaxenue ceueHuit
NUPaMU/JIbI, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pEbpa. U3o0pakenue
NepEeCcEeYEHUS MOTYyYEHHBIX
mockocrei. Packpamvsanue
MMOCTPOEHHBIX CEUCHUH
Pa3HBIMH LIBETAMU

N3o6paxkenune ceueHmit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOpPBIE MTPOXOJISAT Yepe3 UX
pé6pa. N3obpaxenue
nepecedeHus! MoTy4eHHbBIX
IJI0CKOCTeM. PackpammBanue

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

https://m.edsoo.ru/IDKRAGO3N

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUE9AZ7J

https://m.edsoo0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
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MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

N3o0paxenue ceueHuit
nUpaMU/Ibl, KyOa U PU3MBI,
KOTOPBIC MPOXOIST Yepe3 ux
pé€bpa. M3obpakenue
nepeceueHUs MOJTy4YSHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CCUCHHH
pa3HBIMU [IBETAMH

N3obpaxenue ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 uxX
pEbpa. U3o0pakenue
NepeCcEeYCHMS MOTYYEHHBIX
mockocrell. PackpammvBanue
MOCTPOEHHBIX CEUCHUI
Pa3sHbBIMH IBETaMU

Merton cnenoB 11 TOCTPOEHUS
CEUYCHUN

Merton cnenoB 11l TOCTPOEHUS
ceueHuii. CBolicTBa
[IEPECCUCHUM NPSMBIX U
IUIOCKOCTE

Merton cneoB 1Sl TOCTPOEHUS
ceuenmii. CBoMicTBa
[IEPECCUCHUM NPSMBIX U

IJIOCKOCTEN

[TocTpoenue ceueHuii B 1

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

https://m.edsoo.ru/EKWHLAWS4

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

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo0.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW6370Q0DR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
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nupamue, Kyoe mo Tpém
TO4KaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHCh
IIAr0B TIOCTPOCHUS

IToctpoenue ceueHui B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEepPTEKeH U 3aIUCh
1aroB MOCTPOCHUS

IToctpoenue ceuenuii B
nupamuze, Kyoe mo Tpém
To4ykaM Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aIHCh
IIaroB IMOCTPOCHUS

IToctpoenue ceuenuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3znanue
BBIHOCHBIX YEPTEXkKEH U 3aIuCh
I1aroB MOCTPOCHHUS

[ToBTOpEHME TUIAHUMETPUN:
Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.
[TooOue TpeyrosbHUKOB
IToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUEHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus pazsurus
IUIAHUMETPUH U CTEPEOMETPUN

KoHnTtponbHas padota

https://m.edsoo.ru/L62FFLCBW

https://m.edso0.ru/J1IAQJNZCX

https://m.edsoo.ru/XJEZAR5TO

https://m.edsoo.ru/L3FYZLILR

https://m.edsoo.ru/TP9F3DVV1

https://m.edsoo.ru/EBLEQ09SZ1



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
https://m.edsoo.ru/EBLE09SZ1
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"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumHoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroumecs npsmsole.
[Ipu3Haky ckpemuBarOMMXCs
npsimbIx. [lapaniensHble
IpsIMBbIE B IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
napajuieibHON JaHHOU
MPSIMOM, MPOXOSIIICH Yepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKaller Ha TaHHOU IIPSIMOM.
Jlemma o nmepeceuenun
MapasuieIbHBIX IPSIMBIX
IIJIOCKOCTBIO

[TapannenbHOCTB Tpex
npsiMbIx. Teopema o Tpéx
napajieIbHbIX MPSMBIX.
Teopema 0 CKpeIUBaOIINXCS
MPAMBIX

[TapamnensHoe
npoekTrpoBanue. OCHOBHbIE
CBOICTBa MapajljIeIbHOTO
MMPOCKTUPOBAHUA.
N3o06paxenue pa3Hbix GUryp B
napasuiebHON MPOESKIINHU

IlenTpanpHas mpoekuus. YTomu

https://m.edsoo0.ru/TYO90BHKY

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

https://m.edso0.ru/03GR50WZV

https://m.edsoo.ru/Z5FPAGSHI



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
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C COHAINPAaBIICHHBIMU
CTOPOHAMHU. YTOJI MEXIY
IPSIMBIMU

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
pacnononceHHeM HpﬂMLIX B
IIPOCTPAHCTBE

[TonATHS: mapamIenbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipu3nak
[IapaJUIEIbHOCTH IPSIMOU U
mockoctH. CBOMCTBa
[apaJUIEIbHOCTH MIPSIMOU U
IIJIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIYUCICHUC N
JI0KA3aTeJIbCTBO, CBS3aHHBIE C
MapaJuIeIbHOCTBIO IIPSAMBIX U
IJIOCKOCTEN B IMIPOCTPAHCTBE

IToctpoenue ceuenus,
IIPOXOJISIIETO Yepe3 JaHHYIO
IPSIMYIO Ha 4epTexkKe U
[apaJuIeIbHOTO APYTron
npsiMoil. Pacu€r oTHOLIEHM

[TapannenpHas mpoekuus,
pPUMEHEHUE JJI IOCTPOEHUs
ceueHui kyda u
napaenenunena. CBoicTea
napauleJenune1a u Ipu3Mbl

https://m.edsoo.ru/7W31C0OFG6

https://m.edsoo.ru/N18CUQ003L

https://m.edso0.ru/2DD9X2MQ3

https://m.edsoo.ru/1PO06R5839

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



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
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[TapannenpHbIE MITOCKOCTH.
[Tpu3Haku napayienbHOCTH
JIBYX TIJIOCKOCTEM

Teopema 0 napamielbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJIALLIEH Yepe3 TOUKY, HE
MPUHAICKALYIO TaHHOU
IJIOCKOCTH U CJIEACTBUS U3 HEE

CaolicTBa napamieabHbIX
IUIOCKOCTEH: O
NapaJUIEIbHOCTH IPSIMBIX
IIEpECEeYCHMsI IPU NIEPECCUECHNUN
JIBYX IIapaJuIeIbHBIX
IIJIOCKOCTEM TpeThen

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 oTpe3Kkax
napaieNIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXTY
napaielIbHbIMU TUIOCKOCTSIMH;
0 IEPECEeYEHUN IIPSMOi C
JBYMSI TIApaIIJIeTbHBIMU
TUTOCKOCTSIMU

[ToBTrOpeHue: TeopeMa
[Mugaropa Ha mockoctTu
IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA

CgoiicTBa KyOa u
PSIMOYTOJIBHOTO

https://m.edsoo.ru/QFUJAHV88

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

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

https://m.edsoo.ru/QLA4PYRAT

https://m.edsoo0.ru/9VJZIWC6J

https://m.edsoo.ru/Z6FNNNT5D

https://m.edsoo.ru/HYNIQ7850



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
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napaujicjicnmicaa

Bbruuciienue JUIMH OTPE3KOB B
KyO€ U IPSIMOYTOJIBHOM
napaiesienumnes1e

[leprieHAMKYIASIPHOCTH MPAMOI
u riockoctu. [Tpusnak
NEPIEeHIUKYIIPHOCTU MPSIMON
Y TJIOCKOCTH

[leprnieH IUKYISIPHOCTD MPSAMOIA
u tiockoctu. [TpusHak
NEPIEeHIUKYIIPHOCTU MPSIMON
U TUIOCKOCTH

Teopema o CylieCTBOBaHUH U
€IMHCTBEHHOCTH IPSIMOIA,
MPOXO/SIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEePHEHANKYISIPHOHN K
IIOCKOCTH

ITnockoctu n
NEepPHEHANKYIISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX
IInockoctu u
NEepPHEHANKYISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX
[TepneHauKyIsIp ¥ HAKJIOHHAS.
[TocTpoenune nepneHANKyIsIpa
13 TOYKU Ha TIPAMYIO

IlepnieHAUKYmSAp ¥ HAKIIOHHASL.

https://m.edsoo.ru/FZBZ\VVPOEC

https://m.edsoo.ru/ISFSHOGG3

https://m.edsoo.ru/K38BG31ZH

https://m.edsoo.ru/WF3MTS4E5

https://m.edsoo.ru/OKTGKHNSI

https://m.edsoo0.ru/S1V9AWIW3

https://m.edsoo0.ru/KIP9L4ZCX

https://m.edsoo.ru/211UD45PR



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

49

50

51

52

53

54

55

56

ITocTpoenune nepneHauKysapa

U3 TOUKH Ha IPSIMYIO
Teopema o Tpéx
NepIeHIUKYIsIpax (psMast u
oOpatHast)

Teopema o Tpéx
nepreHuKysapax (mpsmas u
oOpatHast)

Yron mexay

CKPCIIUBAOIMUMUCA ITPAMBIMHA

[Tonck neprieHIMKyYIAPHBIX
HpHMI)IX C IIOMOIIIBIO
NEPIEeHIUKYISIPHBIX
MIOCKOCTEeM

OproronanbHOe
IPOEKTHPOBAHNE

[Toctpoenue ceuennii kyoa,
HPU3MBI, TPABUILHON
nmupaMuJabl C IOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

[Toctpoenue ceuenuii kyoa,
IPU3MBI, IPaBUILHON
MUPaMU/IbI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[Imockoctu cummerpuil B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/CNE1PAIUS

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4AEHQ3EQE

https://m.edsoo.ru/EBYVPSMSI

https://m.edsoo0.ru/GP0ZX8VHE

https://m.edsoo.ru/F5ZMOA1AE

https://m.edsoo.ru/T50FUDOQOJ

https://m.edso0.ru/N77K7ZM8K



https://m.edsoo.ru/CNE1PAIU5
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
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[Ipu3nak
NEPIEHIUKYJIIPHOCTU IIPSIMOU
Y TUIOCKOCTH KaK CJIEJICTBUE
CUMMETpUN

HpaBI/IJIBHBIG MHOTI'OIrpaHHUKH.
Pacuér paccTosinuii OT TOUKH
JI0 TIJIOCKOCTH

HpaBI/IJII)HI)IG MHOTI'OrpaHHUKH.
Pacuér paccTosinuii OT TOUKH
J10 IIJIOCKOCTHU

Crioco0bl OIyCTUTH
NEPIEHIUKYJISAPBL: CHMMETPUSI,
CIBUT TOYKH I10 NTapaJLIEIbHON
IPSAMOi

CnBur no HenapamuienbHON
IIPSIMOM, U3MEHEHHUE
paccTossHUMI

KonrponsHas pabora
"B3auMHOE pacronoxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

[ToBTOpEHME: YroI MEXIY
IPSIMBIMU Ha INIOCKOCTH,
TPUTOHOMETPHS B
IIPOM3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB
[ToBTOpEHME: YTrOa MEXKITY

CKPELIMBAIOIIUMUCS MPSIMBIMH
B IIPOCTPAHCTBE

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ

https://m.edsoo0.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWOG6

https://m.edsoo.ru/90ANVFEQE

https://m.edsoo.ru/JW5UZNN8J

https://m.edsoo.ru/SK9RHWDFQ

https://m.edsoo.ru/WBREU9US7



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
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
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I'eomerpuueckue MeToabl
BBIUKCJICHUSI YTIIa MEXKITY
IPsIMBIMU B MHOTOTpPaHHHUKaX

JIByrpanssiii yroa. CBoicTBO
JTUHEHHBIX YTIIOB JIBYTPAHHOTO
yria

[leprienquKynspHBIE
miockoct. CBOiCTBA B3aMMHO
MEPIICHIUKYIISIPHBIX
IUIOCKOCTEi

[Tpuznak
NEePHEHANKYISIPHOCTH
IJIOCKOCTEM; TeEOpeEmMa o
IIPSIMOM IepeceueHus IByX
IIJIOCKOCTEMN
MEePHEHINKYISIPHBIX TPETheH
IIJIOCKOCTH

[IpssmMoyTOIBHBII
napajuiesenumnesn; Kyo;
WU3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuiesenuneia

Teopema o AuaroHanu
MPSIMOYTOJIBHOTO
napajuieJenumnesa u CleICTBUE
n3 HeE

CrepeomMeTprUieCKHe U
MPUKIIAHBIC 3a1aUH,
CBSI3aHHbBIE CO B3aUMHBIM

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

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

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQ43F

https://m.edsoo.ru/KQ9DBNDAW

https://m.edsoo.ru/E3T10AD6I

https://m.edsoo.ru/4TBYU36HZ



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
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PacCIioJIOKCHUEM IIPSAMBIX U
IIJIOCKOCTHU

IToBTOpeHue:
CKPELIUBAIOIINECS IPSIMBIE,
[apajuIeIbHbIC IIJIOCKOCTH B
CTaHAAPTHBIX MHOT'OI'PaHHHUKAX

[Tapa mapanienpbHbIX
IJIOCKOCTEH Ha
CerIlII/IBaIOHII/IXCﬂ Hp?[MI)IX,
paccrosiHue MEXIYy
CerIlII/IBaIOHII/IMI/ICSI Hp?[MI)IMI/I
B IIPOCTHIX CUTYAIHSIX

Paccrostane oT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
PSIMOM J10 IIJIOCKOCTH

Belunciienye paccTossHun
MEXIY CKPELIUBAOIIUMUCS
MPSIMBIMH C TIOMOLIBIO
NEPNEHAUKYJISIPHON IIIIOCKOCTH
TpéxrpanHslii yro,
HEPABEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopema [Iudaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB
JUIA TPEXTPAHHOTO yria
DJeMeHThI cheprudecKoit
TEOMETPUHU: I€OAC3UNYECKHE
JIMHUU Ha 3emiie

KonTtponbHas padora "Yrisl u
paccrosiHus"

https://m.edso0.ru/TL947D6WK

https://m.edsoo.ru/YFWZTOREN

https://m.edsoo.ru/W5GN48EIM

https://m.edsoo.ru/5W9VI1HMD

https://m.edso0.ru/3XGHNLQ4J

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/IRTWZ59YU



https://m.edsoo.ru/TL947D6WK
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
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CucremaTtu3zanus 3HaHUN
"MHOTrorpaHHuK 1 €ro
3JIEMEHTHI"

IInpamua. Bunasl nupamun.
[IpaBunbHas nupamMuia
[Tpusma. [Ipsamast u HakIOHHAsA
npusMmsbl. [IpaBunbHas npuszma

[Tpsamoii napannenenunern,
PSIMOYTOJIbHBIN
napaenenunes, Kyo

BrlInmykiible MHOTOIpaHHUKHU.
Teopema Ditnepa

BeInykJiple MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIE
U TIOJIYIIpaBUIIbHEIE
MHOTI'OIrpaHHUKH

KonrponsHas pabora
"MHororpaHHukm"

[TonsATHE BekTOpa HA
IIJIOCKOCTH U B IIPOCTPAHCTBE

CyMMa BEKTOpPOB

Pa3HocTh BEKTOpPOB

IIpaBuno nmapasuienenumena
YMHOXEHUE BEKTOpa Ha YHUCIIO

Pa3znoxenune BekTopa o
0a3ucy TpEéx BEKTOPOB, HE
JIeXKAMX B OJHOM IIJIOCKOCTH

CxansapHO€ MPOU3BEICHUE

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0

https://m.edsoo.ru/JNDHOOSEQ

https://m.edso0.ru/L8803LZGS

https://m.edsoo.ru/B4TOMDU1D

https://m.edso0.ru/QOMX9GA1S

https://m.edsoo0.ru/3N52B3TEM

https://m.edsoo.ru/LRBSE3B09

https://m.edsoo.ru/MNTSX2XL8

https://m.edsoo.ru/sHBMZ1POH

https://m.edsoo.ru/XS6AN7LA2

https://m.edsoo.ru/MJUH128LR

https://m.eds00.ru/U760IDCTG

https://m.edso0.ru/JZ46VNC71



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
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
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Brruucnenue yria Mexuay
BEKTOPAMH B IIPOCTPAHCTBE

[Ipocreitmume 3anauu ¢
BEKTOpPaMHU

[Ipocreiimue 3agaum ¢
BEKTOpaMHU

[Ipocreitmme 3anauu ¢
BEKTOpaMHU

[Ipocreitmme 3anauu ¢
BEKTOpaMU

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

Wrorosas koHTposibHas paboTa
HToroBast KOHTpOJIbHAsA paboTa

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

https://m.edsoo.ru/IlU5196UQP

https://m.edsoo0.ru/FIXV79T8B

https://m.edsoo.ru/JCWURNGO01

https://m.edsoo.ru/BEHWOELKS

https://m.edsoo0.ru/P3W8WZZSY

https://m.edsoo.ru/ECRMXSNM3

https://m.edsoo.ru/XXBTFP5WL

https://m.edsoo.ru/SFGPDWNKO

https://m.edso0.ru/X3ZG8A6S0O

https://m.edso00.ru/931AWXEK1



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

11 KJIACC

KounyecTBO 4acoB
Ne Hara JJIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero H3y4yeHusi 00pa3oBaTeJbHbIC PeCypPChI

padoThI padoTshI

[ToBTOpEHUE TEMBI
"KoopauHaTel BEKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U

'

IUIOCKOCTH U B IIPOCTpaHCTBE'

[ToBTOpEHHE TEMBI
"CKaJIIpHOE MTPOU3BEIACHUE 1 https://m.edso00.ru/M6JO60NJ7
BEKTOPOB"

IToBTOpEHME TEMBI
"BbIYKCIIEHHE yTila MEXKITY 1 https://m.eds00.ru/55KY41LVG
BEKTOPAMH B ITPOCTpaHCTBE"

IToBTOpEHME TEMBI

YPaBHEHHE IPAMOH, 1 https://m.edsoo.ru/U20HPUS6W

MPOXOJIAIIEH yepe3 ABe
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMaJlb, YpaBHEHUE 1 https://m.edsoo.ru/VYIH8TERW
TIJIOCKOCTH B OTPE3Kax

ypaBHCHI/IC IIJIOCKOCTH,

HOpMallb, ypaBHEHHE 1 https://m.edso0.ru/541910WGX
IUTIOCKOCTH B OTPE3Kax
BexTopHoe mpousBeneHue 1 https://m.eds00.ru/NTYOG2APM

JIuHeliHbIe HEpAaBEHCTBA,

1 https://m.edso0.ru/54EQ7JQ8E

JIMHEWHOE MpOorpaMMHUpPOBaHUE
JluHeliHbIe HEPaBEHCTBA, 1 https://m.edsoo.ru/VPKWBB4AA



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

10

11

12

13

14

15

16

17

18

19

JIMHENHOE IPOrpaMMUPOBAHUE

AHaJINTHYECKUE METO 1B
pacyéra yria Mexay
MMPpAMBIMH B MHOT'OT'paHHUKaX

AHaJIUTHYECKHUE METOIBI
pacuéra yriia Mexay
IUIOCKOCTSIMU B
MHOTOI'PAaHHHUKAX

®dopmyna pacCTOSHUS OT
TOYKH JI0 TJIOCKOCTHU B
KOOpAMHATax

Haxoxnenne pacctostHuii OT
TOYKH JI0 MJIOCKOCTH B KyOe

Haxoxnenne pacctostHuit OT
TOYKH J0 IIJIOCKOCTH B
IIPaBUJIBHON IIUPAMUJIE

KonrponsHas pabora
"Ananurnueckas reomeTpus”

CeueHus MHOI'OIrpaHHUKOB!
CTaHAAPTHBIC MHOTOT'PAHHUKHU

Ceuenus MHOTI'OTPpaHHUKOB:
METOJ CJICI0B

CeueHust MHOTOTPAHHUKOB:
CTaHJIAPTHBIE IUIOCKOCTH,
nepecequI/m HpSIMI)IX n
IIOCKOCTEHN

[TapamienbHble IpsIMBIE U
IIJIOCKOCTH: TapaJuIeiIbHbIE

https://m.edsoo.ru/KHJ20M3PV

https://m.edsoo.ru/DDXUUAIA5

https://m.eds00.ru/SG451UUG1

https://m.edsoo.ru/8V2N4X1L3

https://m.edsoo.ru/UZ15UU37F

https://m.edso0.ru/SNGI1LGHFM

https://m.eds00.ru/219603NHQ

https://m.edso0.ru/52XG02J5B

https://m.edsoo0.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP



https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
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

20

21

22

23

24

25

26

27

CCUCHUA

[TapasuienpHble IpsIMBIE U
IIJIOCKOCTH: PACUET
OTHOILLEHUN

[TapamnensHble IpsIMbIE U
IUIOCKOCTH: YTJIbI MEXKAY
CKPEIIHUBAIOIIUMUCS PSIMBIMU

[leprieHquKyNnApHBIEC TIPSIMbIE
Y TUIOCKOCTH: CTaHAApTHBIE
napbl NepreHINKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX,
CUMMETPUU MHOTOTPAaHHUKOB

[lepnenaukynspHble TpsIMbIE
Y TUIOCKOCTH: TEOpEMa O TPexX
NEPIIEHUKYJIIIpax
[lepnennukynsipHbIe MpsIMbIE
Y TUIOCKOCTH: BBIYMCIICHUS
JUTMH B MHOTOT'PaHHHUKAX

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI
JUTS TUTOTIA/IeH, cooOpaxeHus
mogoous

[ToBTOpeHue: muomaau
MHOTOYT'OJIbHUKOB, (POPMYJIBI
JUTS TUTOTIA/IeH, cooOpaxeHus
mogoous

[ToBTOpEHuE: mIomanu
MHOTOYTOJTbHUKOB, ()OPMYITBI

https://m.edso0.ru/O71ROIJFI

https://m.edso0.ru/26EPTM74A

https://m.edsoo.ru/YQUVT6EVZX

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9J

https://m.edso00.ru/FDRZ0O9G4X

https://m.edsoo0.ru/1ZYRNNIKV

https://m.edsoo.ru/HWHVENLOO



https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

28

29

30

31

32

33

34

JUTSI TITOTACH, COOOpaKEHUS
monoous

Inomanu ceuenunit
MHOTOI'PaHHHUKOB: TUIOIIAH
ITOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpakeHUs MOA00US

IImomaau ceuenunit
MHOTOIPAaHHUKOB: ILJIOIIAIN
MTOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs! Moao0us

KonTponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

0O0béM Tena. O0beEM
IPSIMOYTOJIBHOTO
napaieNenumnea

3anauu 00 yABOEHHHM Ky0a, O
KBaJpaType Kyo0a; o
TPUCEKLIUU yTiia
CrepeomeTpuyecKHe 3a1auu,
CBSI3aHHbBIE C 00BEMOM
IPSMOYTOJIBHOTO
napaJenenuneaa
[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C BEIYMCIICHUEM
00BbEMa MPSMOYTOTHHOTO
napaJienenuneaa

https://m.edsoo.ru/X2HRM9HD4

https://m.edsoo.ru/8H4ELYING6

https://m.edsoo.ru/SSUW1WWV1

https://m.edso0.ru/6UXGO0ORC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edso0.ru/ODR6H6TOS

https://m.eds00.ru/QSHTIOT1G



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
https://m.edsoo.ru/0SHTIOT1G

35

36

37

38

39

40

41

42

43

44

O0BEM ITPSAMON ITPU3MBI

CrepeomeTpuyeckue 3a1au,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB MPSAMOI IPU3MBI

[Tpuxnanueie 3anauu,
CBSI3aHHBIE C 00BEMOM
MPSMOM MPU3MBI

Brruncienue 00EMOB TeI €
MTOMOIUIBIO OMPEICIEHHOTO
uHTerpana. O6bEM HaKJIOHHON
MIPU3MBbI

Brruncnenne o06EMOB TEI C
MIOMOII[bIO ONPEACAEHHOTO
uHTerpana. O6bEM MUPaMUIbI

®dopmyna 00bEMa NUpaMUAbIL.
OTtHo1eHne 00bEMOB
NUpPaMHUJI C OOILKM YTJIOM

dopmyna 00bEMa MUPaMHIBL.
OTtHomeHne 00beMOB
MUPaMUJ] C OOIKM YTIJIOM

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00bEMaMU
HaKJIOHHOM MPU3MBI
CrepeomeTpryecKHe 3a1a4u,
CBsI3aHHBIE C 00bEMaMU
MTUPAMHU/IBI

[TpuknaHbIe 3a1a49H 110 TEME
"O0BEMBI TeN", CBI3aHHEIE C

https://m.edsoo0.ru/8AIL9YHYJ

https://m.edsoo.ru/1D8HV54A9

https://m.edsoo.ru/QlYC4F8IU

https://m.edsoo.ru/ON585060H

https://m.edso0.ru/2CJLCMKS8N

https://m.edsoo.ru/AL3PODC9E

https://m.eds00.ru/3GO0OAJRNY

https://m.edsoo.ru/7TR8RHWOQO7

https://m.edso00.ru/SF480DTS6

https://m.eds00.ru/9SF60YYVX



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

45

46

47

48

49

50

51

52

53

00BEMOM HAKJIOHHON IIPU3MBbI

[TpukinaaHbie 3a/1a49M 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM MTUPaMU/IbI

[Ipumenenue 0ObEMOB.
Beruucnienue pacctosiHUs 10
TUIOCKOCTH

KonTponbhas pabota "O6beM
MHOTOTpaHHUKA"

unnHapudeckas
MOBEPXHOCTh, 00pa3yIoNne
UWJIAHAPUYECKOMN
MIOBEPXHOCTHU

umuaap. Ipamoit kpyroBou
uwmHap. [nomans
MOBEPXHOCTH IIMJINHIPA
Konunueckas moBepxXHOCTb,
o0pa3yrolire KOHUIeCKOn
noBepxHocTu. Konyc

Ceuenne KoHyca IJIOCKOCTHIO,
napaiebHOM IIOCKOCTH
OCHOBaHMS

VY ceu€HHBI KOHYC.
N306paxeHre KOHyCOB U
yCEeYEHHBIX KOHYCOB
ITmomans OOKOBOM
MMOBEPXHOCTHU U MOJTHON
MOBEPXHOCTU KOHYCa

https://m.edsoo.ru/Z4MZ27RMY

https://m.edso0.ru/I39CX0O3CP

https://m.edsoo.ru/ XNWZSSJ7P

https://m.edsoo.ru/7DHKEHEG6

https://m.edsoo.ru/MAVW4KY55

https://m.edsoo0.ru/PVRE7HO6Y

https://m.edsoo.ru/EOVSHALSL

https://m.edso00.ru/9VKWVDCTE

https://m.edsoo.ru/AWKB9E4ANE



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
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

54

55

56

57

58

59

60

61

62

63
64

TTnomwans 00x0BOI
MOBEPXHOCTH M MOJHOM
MIOBEPXHOCTH KOHYyCa

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO
BBIYUCJICHUC, IOCTPOCHUEM
CEUEHHUH UIMH]IPA, KOHYyCa
CrepeomeTpriecKue 3a1auu
Ha JI0Ka3aTeIbCTBO
BBIYHUCJICHUC, TIOCTPOCHUEM
CEYCHUH WIMHAPA, KOHyCca

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IIHJIMHIPOM

HpI/IKJ'IaI[HBIe 3aJaa4u,
CBA3aHHBIC C TUJIIMHAPOM

Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u

chepsl mockocTeio. Bug u
n300paxkeHue mapa

[lepeceuenue chepsl u mapa ¢
ockocThio. Kacanue mapa u

cdepsl TNIOCKOCThI0. By u
n300paxkeHue mapa

VYpaBuenue chepsl. [Tnomnans
cdepsl U e€ yacten

Cummetpus chepsl U mapa

CrepeomeTpuyueckue 3a1auu

https://m.edsoo.ru/9NFAUE3KJ

https://m.edso0.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W

https://m.eds00.ru/3429ZLHT5

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo0.ru/W1TVKAJOR

https://m.edsoo.ru/JF8NB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

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

https://m.edsoo.ru/MSYBPKH7R



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
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

65

66

67

68

69

70

71

72

Ha JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

CrepeomeTpuyueckue 3a1auu
Ha JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBS3aHHBIC CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

[Tpuknanuele 3anauu,
CBsI3aHHBIE CO cpepoii U
1apoM

[ToBTOpEHUE: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYUCIICHUS B
OKPYXHOCTH, CTaHJapTHBIE
noao0us

Paznuunble koMOMHALIMY TEN
BpallleHUsI U MHOTOTPAHHUKOB
3anaun o reme "Tena u
MTOBEPXHOCTH BpanieHus"
3anaun o reme "Tena u
MIOBEPXHOCTHU BpaleHus"
KonTponbhas padota "Tena u
MTOBEPXHOCTHU BpanieHus"
O0béMm mnuHIpa. Teopema
00 00BEME MPSMOTO IIIIMHIPA

https://m.edso0o0.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9J

https://m.edso0.ru/EJ20DAVEJ

https://m.edsoo0.ru/LE7933LXX

https://m.edsoo.ru/PHHLCG54E

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

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

https://m.edso0.ru/1ZN256ZMO



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
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO

73

74

75

76

77

78

79

Beruucinenue 00bEMOB TEI C
MIOMOIIIBIO OMPEAETIEHHOTO
unterpaita. O0bEM KoHyca

TTnowmanu 00KOBOI U IOJIHOMU
MOBEPXHOCTH KOHYCa

CrepeomeTpHyeCcKHe 3a/1a4H,
CBSI3aHHBIC C BBIUUCIICHUEM
00BbEMOB IMJIMH/Ipa, KOHYCa

[TpuknanHbie 3a1a4M MO TEME
"OO0BEMBI U IUIOLIAIN
MoBEpXHOCTEM Ten"

O0bEM 11apa U LapoBOro
cekropa. Teopema 00 00bEMe
mapa. [lnomans coepsl.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BHIUMCIIEHUEM
00BEMOB 111apa, MAaPOBOTO

CCIMCHTA U HIApOBOTO CCKTOpa

[TpuknanHblie 3a1a4M MO TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM I1apa U TIIOIABI0
chepbl. COOTHOIICHUST MEKTY
MJTOMIAASIMU TOBEPXHOCTEN U
00BEMaMHU TTOOOHEIX TEI

ITogoOHEbIE TEIa B
npocTtpaHncTBe. M3MeHnenue
00béMa npu o000 M.
CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCIIEHUEM

https://m.edsoo.ru/ACTOMFMVF

https://m.edsoo.ru/ZYTK7P8B1

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

https://m.edsoo0.ru/QXEA9GPVB

https://m.edsoo.ru/VV60ONBVZX

https://m.edsoo.ru/EZH9GRUEJ

https://m.edsoo.ru/H24188MKQ



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

80

81

82

83

84

85

86

87

00BEMOB TeJI U IIJIOaeN
MOBEPXHOCTEH

KontponsHas padora
"Ilnomaam mnoOBEpXHOCTH U
00BEMBI KpyTJbIX TEN"

JIBYDKEHUS POCTPAHCTBA.
OTtoOpaxenus. J[BmkeHus u
paBeHcTBO uryp. Obuue
CBOICTBA JBHKCHUMN

Bunasl nBmkeHui:
napajuieiabHbIN epeHoc,
LEHTpalbHasi CAMMETpPHS,
3epKaJIbHAsi CHMMETPUS,
MMOBOPOT BOKPYT NPSIMOM
[TpeoOpa3zoBanus moaooUs.
[Tpsamas u chepa Ditnepa
I'eomerpuueckue 3agaun Ha
IIPUMEHEHUE IBUKEHUS

KonTposabnas pabora
"BekTops! B mpocTpaHcTBe"

Ob6o6maroee nopropenue 11

MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHWM:
"ITapamyienbHOCTh NPSIMBIX U
IJIOCKOCTEN B TpOCTpaHCTBE"

Ob6o6maroee nosropenue 11

MOHATUN U METOJOB Kypca

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

https://m.edsoo.ru/RXJ4YW6NA

https://m.edso00.ru/ZSUA77NTX

https://m.edsoo.ru/A1IPU2WQOAX

https://m.edsoo.ru/KFDHOMGKZ

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

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJO



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

88

89

90

91

92

reometrpun 10—11 kmaccos,
cUCTeMaTH3allus 3HaHUi:
"BekTopsbl B npocTpaHcTse"

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,
CUCTeMaTH3aIlus 3HAaHU:
"BekTopsbl B npocTpaHcTBe"

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,
CUCTeMaTH3aIlus 3HaHU:
"O6beM MHOTOTpaHHUKA"

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 kmaccos,
CUCTeMaTH3aIlus 3HAaHU:
"O6beM MHOroOrpaHHuka"

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3als 3HAaHUI:
"ITnomany NOBEpXHOCTH U
00BEMBI KpyTJIbIX TEn"

O6o06matomee moBTopenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3aIis 3HAHWI:
"Ilnomaam mnOBEpXHOCTU U

https://m.edsoo0.ru/3NI1JOLN63

https://m.eds00.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo0.ru/JG1DJ50NK



https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK

93

94

95

96
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00BEMBI KpyTbIX TEN"

HToroBasi KOHTpOJIbHAS
pabora

HToroBasi KOHTpOJIbHAS
pabora

[ToBTOpeHnue, 0600IICHNE U
crucTeMaTu3alurs 3HaHUI

Hcropus pa3Butus
CTEPEOMETPUU KAK HAYKH U €€
pOib B pa3BUTUU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus passurus
CTEpPEOMETPHUM KaK HAYKH U €€
pOJIb B pa3BUTUHU
COBPEMECHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus passurus
CTEpPEOMETPHM KaK HAYKH U €€
pOJb B Pa3BUTHU
COBPEMECHHBIX HHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

Hcropus passurus
CTEpEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTUU
COBPEMECHHBIX HHKCHCPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

Hcropus pazsurus
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https://m.edsoo.ru/U126CB4XL
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CTEPEOMETPUHN KaK HAyKU U €€
pOJIb B Pa3BUTHHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKHU U €€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pazsurus
CTEpEOMETPUHU KAaK HAYKU U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaHeEro oﬁmero 06pa303a}mﬂ

['eomeTpus
OrnepupoBaTh NOHIATHSIMU: TOUKA, MPAMAasi, INIOCKOCTh

HpI/IMeHﬂTB AKCUOMBI CTECPECOMETPHU M CICACTBHA M3 HUX IIPU PECIICHUU
rCOMETPHUYCCKHUX 3ada4

OHCpI/IpOBaTI) MNOHATHUAMU: TMAPATJICIIBHOCTE W NEPINCHAUKYIAPHOCTD
MpsAMBIX U MJIOCKOCTEeM

KrnaccudunupoBaTs B3aUMHOE PACIOJOKEHUE MPSAMBIX W TUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA Yroj, I'paHU JBYIPaHHOIO YT,
peOpo BYrpaHHOro yIia, JUHEHHBIM yroja JBYTpaHHOrO yIJa, rpajgycHas
Mepa JIBYTPaHHOTO yria

OnepupoBaTh MOHATUSAMHU: MHOTOI'PDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, PaBHIIbHBI MHOTOI'paHHUK

Pacrnio3HaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHHMKOB (IHpamMuaa, IpU3Ma,
IPSIMOYTOJIBHBIN Mapajienenunen, Kyo)

KJ'IaCCI/I(I)I/II_II/IpOBaTB MHOT'OI'paHHUKH, BBI6I/Ipa}I OCHOBAHHUA JUIA
KJ'IaCCI/I(I)I/IKaI_[I/II/I (BBIHYKJIBIG W HCBBIITYKJIBIC MHOTOTpPaHHUKU, ITPABUJIBHBIC
MHOT'OTpaHHUKH, IIPAMBIC U HAKJIIOHHBIC ITPU3MBEI, napannenennnenbl)

OHepI/IpOBaTL MOHATHAMU: CEKYIas IJIOCKOCTh, CCHCHNEC MHOTOTPAHHHUKOB

OOBACHATD MPUHIUIIBI ITOCTPOCHUA CEUeHUM MHOTI'OIrpaHHUKOB, UCIIOJIB3Yys
METOJ CJICIA0B

Ctpouth cedyeHHs] MHOTOTPAHHMKOB METOIOM CJIEIOB, BBIMOTHATH
(BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJI CBEPXY, COOKY, CHU3Y

Pemarp 3aaun Ha HaxOXXIEHHE T€OMETPUYECKUX BEIMYUH MO oOpas3iam
WIK alTOpPUTMaM, TPHUMEHSSI HW3BECTHBIC aHATUTHUYECKHE METOJbI TpHU
pelIeHNH CTaHIAPTHBIX MaTeMaTHYeCKUX 3a7ad Ha  BBIYHCIICHUE
paccToOsSHUN MEXIy ABYMS TOYKAMU, OT TOYKH JI0 MPSMOM, OT TOYKHUIO
IIJIOCKOCTH, Me>1<)1y CerH_[I/IBaIOHH/IMI/ICH prIMBIMI/I

Pemrate 3amaun Ha HaXO0XICHUE TCOMCTPHUYCCKUX BCIUYHUH II0 06pa3uaM
W aJroputMaM, HNPUMCHASA H3BCCTHLIC AHAJIUTUYCCKUC MCTOIbI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3ala4 Ha BBbIYUCICHUC YIJIOB
MCKAY CKPCIIHUBAOIIUMHUCA MHPAMBIMU, MCIKIY HpﬂMOfI n IINIOCKOCTBIO,



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KUIIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTara

6

6.1

6.2
6.3
6.4

6.5

6.6

MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruucnate 00bEMBI U IUIOINAAN OBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma,
nupamMpia) ¢ MNpUMEHEHHEeM (OpPMYN, BBIYHCIATH COOTHOIICHUS MEXKIY
IUIOINAISIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOI'PaHHUKOB

OHCpHpOBaTB IOHATHUAMHK: CUMMECTPHA B IPOCTPAHCTBE, HLECHTP, OChb H
IIJIOCKOCTh CUMMETPHUHU, HEHTP, OCh U IIJIIOCKOCTHE CUMMETPUHU (bI/Il"ypI)I

W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HHGOPMAIHMIO O
MPOCTPAHCTBEHHBIX TEeOMETpUYecKHX (GuUrypax, TMpeAcTaBICHHYI0 Ha
YepTekKax U pUCYHKAX

[TpumeHsTh reoMeTpuueckue (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEAIOJIaraloliuX HECKOJBKO IIAaroB pEUICHUS, €CIU YCIOBUS
NPUMEHEHHS 33J]aHbl B SBHOH (opme

[IpumensTb mpocTeiilie MporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECCKUX 3a71a4

HpI/IBO,Z[I/ITB IMPpUMCPbI MATCMATHYCCKHUX SaKOHOMepHOCTCﬁ B IIpUpoac Hu
JKHU3HH, paCllIO3HABATDH IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

[IprMeHATh MOJIyYEHHBIE 3HAHWS HA NMPAKTHKE: AHAIU3UPOBATh PEAbHBIE
CUTYyallUH ¥ TPUMEHSITh U3YUYEHHBIC MMOHATHUS B MPOLECCE MOUCKA PELICHUS
MaTeMaTHYeCKH CPOPMYITUPOBAHHON MPOOIEMBI, MOACIUPOBATh PEATbHBIC
CATyallUM Ha S3bIKE T'€OMETPHUM, HCCIEAOBATH IOCTPOCHHBIE MOJECIHU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN U TeopeM, almapara ajareopsl,
pelmars  [PAaKTUYECKUE  3aJaud,  CBS3aHHbIE C  HAXOXKICHUEM
r€OMETPUYECKUX BEIUYUH

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeIbLHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus

I'eomerpus

OnepupoBaTh MOHATHAMM: LUIMHIPUYECKAs MOBEPXHOCTb, O0Opa3yrolue
HWIMHJIPUYECKON TOBEPXHOCTH, IWJIMHJIP, KOHUYECKass IOBEPXHOCTH,
o0pasyrolre KOHMYECKOH MOBEPXHOCTH, KOHYC, chepruuecKasi IOBEPXHOCTh

PacrnoznaBath Tea BpameHus (IHITMHADP, KOHYC, cdepa u map)
OOBSICHATH CIIOCOOBI TTOTyYEHUS Tl BpaIlleHUs
KrnaccudumupoBars B3auMHOE pacmioioKeHHe CPephl U TTOCKOCTH

OnepupoBaTh NOHATUAMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA
CEerMeHTa, LIapOBOM CIIOM, OCHOBAHME IIAPOBOIO CIIOs, BHICOTA IIAPOBOIO
CJ1051, IIAPOBOU CEKTOP

Bbruncnsate 00bEMBI M IUIOMIAJM TOBEPXHOCTEW Tell  BpalleHus,



6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIH B chepy U
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

N300paxkaTh u3y4aemble (GUTypbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpallCHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeJCTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKECHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6’b$ICH$ITB, KaKNUMH CBOﬁCTBaMH OHUA
o0ramaroT

HpHMeHHTL I[IpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

OnepupoBaTb MOHATUSIMH: JEKAapTOBbI KOOpPJAMHATHl B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yroJ
MEX/ly BEKTOpaMH, CKaJsIpHOE MPOU3BEIECHNUE BEKTOPOB, KOJJIMHEAPHbIE U
KOMILJIaHApHbIE BEKTOPBI

Haxomuth cymMy BEKTOpPOB M MpPOM3BEICHHE BEKTOpPa Ha YHCIO, YIroj
MEX/y BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

Pemarp 3amaun Ha J0Ka3aTeIbCTBO MaTEMaTHYECKMX OTHOLUEHUH U
HaXO0XJ/IEHHE TeOMETPUUYECKUX BEJIUYMH IO 00paslaM WM alropuTMawm,
NPUMEHSIS  U3BECTHbIE  METOAbl  MpPU  PEIIEHUH  CTAaHIApTHBIX
MaTeMaTUYEeCKUX 3a7a4

HpI/IMeHHTL HpOCTCfIIHPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPECOMETPUUICCKUX 3a/1av

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX 3aKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC



CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cQOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox
7

7.1

7.2

7.3

7.4

7.5

7.6

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomeTpus

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, apaJlIeIbHbIE
M CKpewuBarouyecss npsmble. [lapamienpHOCTP MHpPsAMBIX U IJIOCKOCTEM B
[IPOCTPAHCTBE: IApAJUICIAbHBIE IPSAMBIE B IIPOCTPAHCTBE, MAPAJLICIBHOCTb TPEX
IPSAMBIX, MapAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IIIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
MPOCTPAHCTBEHHbIE (UTYpbl Ha IUJIOCKOCTH: TEeTpadap, KyO, mapauienenumnen,
MIOCTPOEHUE CEYEHU I

IlepneHguMKyISIpHOCTE  NPSAMOM M INIOCKOCTH: IEPHEHIAUKYISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPSAMbIE NApPAJIEIbHBIE U MEPIECHAUKYIISAPHBIE K INIOCKOCTH, MPU3HAK
NEPHEHAUKYJIIPHOCTH MPAMON U INIOCKOCTH, TEOpEMa O IPSIMOM NMEpPIEHIUKYIIPHOU
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJl MEXKIY MPSMOU U IUIOCKOCTBIO, JBYTPAHHBIN
yroJl, IMHENHBIA yroja AByrpaHHoro yria. [lepneHaukyssap ¥ HakJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIUs (PUTyphl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

IlonsiTME MHOIOrpaHHMKAa, OCHOBHBIE OJJIEMEHTbl MHOTOIDAHHMKA, BBIIIYKIBIE U
HEBBIIIYKJIbIE MHOIOI'PAaHHMKH, pPa3BEpTKa MHoOrorpaHHuka. Ilpusma: nN-yroibHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTh Ipu3Mel. [lapamienenumnesn, NpsAMOyroibHbIA NapajIenenunes u
ero cporcrtea. [Impammpma: N-yrosbHas NUpaMuaa, TPAHW M OCHOBAHHWE IMHPAMUIBI,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, NMpPaBUIbHAS U YCEUEHHAs MUpaMHJA.
OnemMeHTbl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IIpU3Ma M MPaBWIbHAS NUPAMHUAA,
NpaBUJIbHAS TPEYroybHAs MUpaMKJa U MPAaBUIIBHBINA TeTpasap, kyo. Ilpeacrasienue o
IIPABWIBHBIX MHOTOIPAaHHUKAax: OKTa’ap, MAOoAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

CummeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OJIeMEHTBl  CUMMETPUM B  NHUPAMMJAAX, HNapajuielenunenax, MpPaBHIbHBIX
MHOT'OI'PaHHHUKAX

Bbruncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,



1.7

TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM mpu3Mbl. [1no1mans 00KkoBOi MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHIbI, TEOpeMa O IUIOLIAJNA YCECYEHHOM NUPaMHIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

[Tomo6ubie Tena B mpocTpaHcTBe. COOTHOLICHHS] MEXAY IUIOMAASIMHI MMOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KUIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
['eomerpus

[unuaapudeckas MOBEPXHOCTh, 00pa3yoNIUe MIIMHAPUYECKON MOBEPXHOCTH, OCh
HUATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHust M OOKOBasi MOBEPXHOCTb,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

Konnueckasi moBepXHOCTh, 00pa3yronre KOHUYECKOH MOBEPXHOCTH, OCh U BEpIIUHA
KOHMYECKOM ToBepxHOCTH. KOHyC: OoCHOBaHWME M BepIIMHA, O0Opa3yromias U OcCh,
IJI0Mmaas OOKOBOM M TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTH

Cdepa n map: ueHTp, paguyc, 1uamerp, IJOaas I0BEpXHOCTU cdeprl. B3anmHuoe
pacnoioxeHne cdepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIONaab
cdepsl

N300pakeHue Tes BpallleHHsl Ha MJI0CKOCTH. Pa3BEépTka nunmHapa U KOHyca
KoMOuHamu e BpauieHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJI0
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALICHUS

[Tonstre 06 o6béMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
PSIMOYTOJIBHOTO MapajuieNienuIe/ia u cieAcTBs u3 He€. O0BEM HMIHMHAPaA, KOHYCA.
O6bEM 1mapa ¥ miomaab cepsl

HO,Z[O6HLI€ TCJIa B IPOCTPAHCTBC. CooTtHomieHHs MCKAY IIomaasaMunu HOBCpXHOCTCﬁ,
o0BbEMaMu HOI[O6HBIX TCI

Ceuenust mwiIMHApa (MapajUieIbHO W MEPIEHIUKYISIPHO OCH), CEUYEHHs KOHYyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIIMHY), CEUSHUS 11apa

Bexktop Ha miockoctu M B mpoctpaHcTBe. ClI0)KEHHE U BbIUUTAHUE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pas3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOpaMH

[IpsmoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOoJd MeEXIy Bekropamu. CkaaspHOe
MIPOM3BEICHNE BEKTOPOB. BbluncieHue yriioB Mexay NpSIMbIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/I ITPH PEIICHUN T€OMETPUUYECKUX 3a/1a4



ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMK PCIICHHUA 3a/a4,
yMeHue (GOpPMYJIHpPOBATH W OINEPHUPOBATH TOHATHSAMH: ONpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (OPMYJIMPOBKH; MPUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, MPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIIOJL30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUU;
MMPOBOAWTL A0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTHYECKYI0  MPAaBHIBHOCTh  PACCYKICHHI, YMECHHUE OIEPUPOBATH
MOHATHUAMU:. MHOXCECTBO, IMOAMHOXCECTBO, OII€palluyi HaJl MHOXCCTBAMU;
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OmrucCaHusd pCajibHBbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
YHCIIC U3 IPYTUX Y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITUSIMHU:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad Ha MIOCKOCTH, YMEHHUE 3aaBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 3a/1a4

VYMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHCIIO, LEN0E YUCIIO,
CTENEHb C IIeJIbIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEUCTBUTEIbHBIM ITOKA3aTEIIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, WUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LEJbIX, PAaLUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 00Iunit
JIenuTenb W HauMeHblee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-
palMoHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:
MOCJIEI0BATENbHOCTh, apu(MeTHUecKass MpOrpeccusi, TeoMeTpuyecKas

nporpeccusi, OECKOHEYHO YOBbIBAIOIIAs TIeOMETpUYEcKas IPOrpeccus;



yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYppeHTHBIX (OpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMHU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOUTH apu(METHUECKUE JACHCTBHS C KOMILICKCHBIMH YHCIIaMHU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2xX2  u  3X3,  omnpeaenuTesb  MaTpHIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pelarb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pEIIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI Ul DPELUIECHUS MaTeMaTHYEeCKHX

3a]a4 U 3a]a4 U3 pa3Iu4HbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (QYHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMHA, KCTpeMyM (DYHKITUH, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKe, HempepbIBHas (YHKIMS, aCHMOTOTHI rpaduka
GyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, TIepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOJAUTh ACHUMMTOTHl rpapuka (QyHKIHH; yMEHHUE
BBIUNCIATh  NPOM3BOAHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh ypaBHEHUE KacaTeIbHOW K Tpaduky
GyHKLIMU; YMEHHE HaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIMIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO JJISi HCCIENOBaHMUS (PYHKIMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUS (YHKIMNA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BAHHMEM allllapata MaTeMaTH4eCKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAxXOXKIACHWUS HAWIydLIEro
pelieHuss B NPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHUYECKUX M
¢u3nueckrx 3aaayax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MOMOIIBIO

HHTErpaga; NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOroO MOACIMPOBAHUA C



MOMOIIbI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTu4yHas (QYHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢yHKunu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3zaTelbHas |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734y U3 JAPYIHX Y4eOHBIX NPEJAMETOB W 3a/1ad U3 pealbHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33/Ja4d M3 00JAaCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEINOBATH IIOIY4YEHHOE pELICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylbTAaTOB; YMEHHME MOJCINPOBATH
peanbHbBle CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCHOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apu(MeTHUecKoe, MeIHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs], pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE€ W3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0lMILaX, HAa AMarpammax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA PEAIBHBIX ITPOLIECCOB U SIBICHUH; MPEICTABIATH
MHpOpPMALMI0O C TOMOIIbI0O TabauIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE
HaOJII0/IEHUS C TIOMOIIBIO JUarpaMM paccerBaHUs U IMHEIHON perpeccun
YMeHne onepupoBaTh MOHATHSAMU: CIyYalHBIA ONBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYUCIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpapUUYecKUX METOJ0B; MPUMEHSAThH
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(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOIHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  ClIydaiiHass BEJIMYMHA, pacIlpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA pPACHpeAeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX pAacHpeAeiCHUN IS pelIeHus 3a1ay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YKCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMCHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYCTAHMIA,
YHUCIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MNOHATHUSAMHU: TOYKA, MpsMasg, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMUHA yIia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIOJI, TPEXTPAHHBIM YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIEIbHOCTD U
NEePHEHAUKYIISIPHOCTh TPSAMBIX U IUJIOCKOCTEHM, yroi MEXAy MpsSMbIMU,
Yrojdl MEXAYy TMpsIMOM M TUIOCKOCTBIO, Yroid MEXKIY IUIOCKOCTSIMHU,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPHU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTEeMaTUYECKHE
MOJEIU C IOMOLIBI0 TEOMETPUYECKUX IIOHIATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (GUTYDHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
KyO, mapajsenenumnesa, MOpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbl, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO ~ NapajUle/ienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHsS] KOHYyca M IWIMHIPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIOCKOCTb,

Kacaromiascs CCbepI)I, OUIMHApa, KOHYCAa, YMCHHUC CTPOHUTHL CCUYCHHC
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12

13

MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHUS, UX CEUCHHSI, B TOM YHUCIIC C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoOBaTH ONpeACeIeHUS U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YyMEHHE MPOBOAUTH Kiaccuukamuoo ¢Guryp mo
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOA00Ms, TOMO00HBIE (GUTYPBI; YMEHUE
pacrio3HaBaTh paBHbIC W IMOJOOHBIC (UTYpPHl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECKHE OTHOUICHUS TIPH
peLICHUH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) U PEHICHUH 33134 U3 IPYTUX YYEOHBIX MMPEIMETOB U
U3 peabHOM KHM3HH, YMCHHE BBIUUCIIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mHa, yromj, IUIOMIA[b, OOBEM, IUIOMIAb TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIe (OPMYJIBI M METOJIbI, B TOM YHCIIC: IUIOIIAJb MOBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMaab cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapaJUICNCIUIeIa, MMHUPAMUIbI, TMPU3MBI, ITUIXHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

YMeHne ornepupoBaTh MOHATHSMU: MPSIMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPa, CYMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpPA Ha YHUCIO, pa3JIOKEHUE BEKTOpa Mo Oasucy,
CKQJIIPHOE MPOU3BEACHUE, BEKTOPHOE NPOU3BEIAECHUE, YIOl MEXIY
BEKTOpAaMU;, YMEHHUE HCIOJb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO]

AJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB

YMenne BHIOMpATh MOAXOASIINA METO JJIS PEIICHUS 3a/1a4i; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH TMPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMUM; yMEHHE pAaClO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHl MATEMATHUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MATHYECKOW HAYKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna u BIYUCIIECHUS

11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LEIbIX Yucel

12 Panyonanehple  uyncna. OOBIKHOBEHHBIE U JIECATHYHBbIE JpPOOM, IPOLEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaJlbHOW cTeneHHu. J[elcTBus ¢ apuMEeTHISCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenensb ¢ 1eabIM nokaszareneM. CTeneHs ¢ palMoHaIbHbBIM Noka3areneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTapUPMBI

HevictButenbHple  4ucia. Apu@MeTHYecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BRIYMCICHUS, PaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3ysbTara BBIYMCICHUN

1.8 [IpeoOpazoBanue BhIpaXKEeHUN

1.9 KommekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1pOOHO-pAIIOHAEHBIE YPAaBHEHUS

2.2 WppanmoHanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHUS

2.4 [ToxazarenbHble U TOrapu(PMUUECKHE YpaBHEHUS

2.5 [lenbie 1 QPOOHO-pAIIMOHAIBHBIE HEPABEHCTBA

2.6 WppanmonanbHble HEpaBeHCTBA

2.7 [Toka3zarenbHbIe U JTOrapupMUUECKHEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI

3 OyHKIMHN 1 TpaPUKU



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

¢ynkunu. YétHeie n HeuéTHbIe QyHKIMU. [lepuogunueckue GpyHKIIH

OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
[IpoMexXyTKu  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE

(GYHKIIMHY Ha IPOMEKYTKE

Crenennass (yHKIUSI C HAaTypajJbHBIM U LeENbIM TNoka3aTeneM. EE cBolicTBa u

rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
[TokazarenbHas u orapupmMudeckas GyHKINU, X CBOHCTBA U rpaduku

Touku paspeiBa. AcuMnToThl rpadukoB  ¢yaknumit. CpoiicTBa  (HyHKIHIA,

HENPEPBLIBHLIX HAa OTPE3KE

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs [TOCIIEI0BATEILHOCTEN
Apudmerndeckast u reoMeTpudecKas rnporpeccuu. @opmMyiia cIoKHBIX MPOILEHTOB
Hagana MmaTemMaTrnueckoro aHajimsa

[TpousBoanas ¢yHkiuu. [Ipou3BoHbIE II€MEHTAPHBIX (PYHKIIUN

HpI/IMeHCHI/IC HpOHSBOI[HOﬁ K HCCICIOBAHUIO (1)YHKI_II/II7I Ha MOHOTOHHOCTb H
OKCTPECMYMBI. HaxoxneHnue HauOOJIBIIEr0 U HAaMMEHBIIEr0 3HAYEHUS (1)YHKI_II/II/I Ha

OTpE3Ke

[TepBoobpaznas. Muterpan
MHoecTBa U JTOTHKA

MHOXecTBO, orepaiuy HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
Jloruka

BepositHOCT 1 cTaTuCTHKA
OrnucarenpHas CTaTUCTUKA
BeposTHOCTB

KomOunaTtopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[Tpstmble ¥ TNIOCKOCTH B IPOCTPAHCTBE
MHororpanHuKu

Tena v MOBEpXHOCTH BPALLEHUS

KoopanHats! 1 BEKTOPBI



YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HUHTEPHET






