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IHHOACHUTEJIBHASA 3AIINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILero
o0Opa3oBaHus, Tak Kak 00eCreuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIUILINH €CTECTBEHHO-HAYYHOU
HaIPaBJIIEHHOCTH U MPEAMETOB T'yMaHUTAapHOro LUKJIA. [IOCKOJBKY JIOrMYECKOE MBILICHHE,
dbopmupyeMoe TpuU  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHUM LENOYKU JIOTMUECKUX YTBEPKACHUW NpPHU pElIeHUU
F€OMETPUYECKUX 3aJa4y, YMEHHE BBIABUIaTh U OIPOBEPrarh TIUIOTE3bl HEMOCPEICTBEHHO
HCIOJIb3YIOTCSL IIPU PEIICHUU 33]a4 €CTECTBEHHO-HAay4YHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

ens ocBoeHust mporpamMmsl yueOHOro kypca «I'eomerpus» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYaIbHBIX CHOCOOHOCTEH OOydaroluxcs MNpU H3Y4YEHUH T€OMETPHH, Kak
COCTaBJsAlOLIEH NpeaMeTHON oOmactu «MaremaTnka M HHPOpMATHKa» dYepe3 obecreyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee ITyOOKHX I€OMETPHUYECKHUX 3HaHUM U
NeUCTBUM, cHelM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo MNpodeccroHalIbHOTO
o0pa3oBaHUs, CBSI3aHHOTO C UCIIOJIB30BAHUEM MAaTEMaTUKU.

[IpropuTeTHBIMH 3a/1la4aMH Kypca reéOMEeTpUU Ha yriyOJaEHHOM ypOBHE, PACHIUPSIOIIUMU
U YCWJIMBAIOIMIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue NpeJCTaBICHUs O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYphl U
(hopMHUpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOUTUM MUPOM;

(dbopMHpOBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (UIypaXx KaK O BaKHEHIIMX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh UM M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHUpa, 3HaHHE NOHATHHHOrO ammapara mno pasaeny «CrepeoMerpus» ydeOHOIo
Kypca reOMeTpHUu;

(dopMupoBaHHE yMEHHsI BJIAZIETh OCHOBHBIMM MOHATUSMHU O IPOCTPAHCTBEHHBIX (UTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyl U YMEHHE HUX HPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBbI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHUS PpAcIO3HaBaTh Ha 4YepTeKaxX, MOJEIAX U B pPEaTbHOM MHpE
MHOTOI'PaHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHME€  NOHUMAaHHUSA BO3MOXXHOCTH ~ AKCMOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (popMHUpOBaHHE MOHMMAHHUS POJM AKCMOMATUKHU IIPU IPOBEIECHUU
paccyxJIeHUI;

¢dbopMupoBaHME YMEHMs BIIAJIETh METOJAMHU JI0Ka3aTeIbCTB M AJITOPUTMOB pEIIECHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKA3aTENIbHbIE PACCY)KJICHHS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJep)KaHueM, (OopMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH JOKAa3aTeNbCTB MpPU OOOCHOBAHUM MaTEMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAacCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, NO3HABATEIbHOM AKTUBHOCTH, HCCIEI0BAaTENbCKUX YMEHUH, KPUTUYHOCTHU
MBIIIUIEHUS], HHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHM: YMEHHUs
pacro3HaBaTh IPOSBICHUS TE€OMETPUUECKUX TNOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYallMsIX U MPU U3YYEHHM APYIMX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJENMPOBAHMS peabHBIX CUTYAIMi, MCCIeIOBAHUSL
MOCTPOEHHBIX MOJIeNIel, HHTepIPETallMK MOJYYEHHBIX pPe3yabTaTOB.



OCHOBHBIMU  COJIEpXKATEIBHBIMH JIMHUSAMH ydeOHOTO Kypca «l'eomerpus» B 10-11
Kiaccax sAisitorcsa: «lIpsAMmble M IUIOCKOCTH B IPOCTpaHcTBe», «MHororpanHukmy», «Tema
BpallleHUsD, «BEKTOpBI U KOOPANHATHI B IPOCTPAHCTBEY, «/{BH)KEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETh ONEPHPOBATH MOHATHAMUY,
peleBaHTHBIMU T€OMETPUH Ha yriayonéHHoM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacnpenensercss HE TOJbKO II0 COJEp)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanue 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylbTaTaM  OCBOEHUS
®enepanbHO pabodel MPOrpamMMbl, pacpepeICHHBIM M0 ToaM 00y4eHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHHIMIIMAIBGHBIM BOIpPOCaM O0Oydarommuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OpPraHU30BaTh OBJIAJCHUE TIE€OMETPHUYECKUMHU
MOHATUSMM M HaBBIKAMU TMOCIEAOBATEIbHO W TOCTYNATENbHO, € COONIOJEHHWEM MpPHUHLHMIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarONIUXCsl, paclIupsisi U yriryonss e€, oOpa3ys MpOYHbIE MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4EHUIO T€OMETPUH Ha YTIyOJIEHHOM YpOBHE MO3BOJISET:

co3gath ycioBus Ui auddepeHuHanud oOydeHus, MOCTPOEHUS WHIMBUIYAIbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOeclneduTh YrIyONEHHOE M3YYEHHE TEeOMETpPHHM  Kak
COCTaBJISIONIEH yaeOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYarOIIMUXCS K MPOJOJKEHUIO M3y4eHHUs MaTeMaTHKU ¢ y4ETOM BbIOOpa
Oynymei mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXKIy oOmUM u TpodeccruoHaIbHBIM
o0pazoBaHHEM.

Ha usydenne ydeOHOro kypca «l'eomerpusi» Ha yriiyOJ€éHHOM ypoBHE oTBomuTcs 204
gaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B Henenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeomMeTpuu. Touka, mpsimasi, MI0CKOCTh, pocTpaHcTBo. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIICIICTBHS U3 HUX.

B3aumHoe pacnosioskeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOUIUeCs], napaiebHble U
CKpeluBaromuecs npsmele. [IpusHaku ckpemuparomuxcs npaMbix. [lapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMblE B MPOCTPAHCTBE, MApaUIEIbHOCTh TPEX
NpSMBIX, MapajUIeIbHOCTh MHpsMOW W MIockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenne puryp. OCHOBHBIE CBOMCTBA MapaLIEILHOTO MPOCKTUPOBAHHMS.
N300paxkenue Guryp B napajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy NpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapajuleNbHble IIOCKOCTH,
CBOMCTBa NapauleNbHbIX II0ocKOCcTel. [IpocTeiiie npocTpaHCcTBEHHbIE (DUTYPBI HA MJIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHU .

[lepneHqUKYISIPHOCTE  TPSIMOM  HW  TIJIOCKOCTH:  TEPICHAUKYISIPHBIC TPSMBIE B
MIPOCTPAHCTBE, MpsSMblEe MapajUleibHble U MEPHEeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPHNEHIUKYIIIPHOCTH NPSIMOM M IIOCKOCTH, TeOpeMa O NpsIMOM MEepHEeHIUKYISIPHOU
miockoctu. OpTOroHanbHOE NMpOoeKTHpOoBaHME. [lepneHAuKysp U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[TepieHAMKYASAPHOCTD MIIOCKOCTEW: MPU3HAK MEPHEHAUKYISIPHOCTU IBYX IUIOCKOCTe. Teopema
O TPEX MEPNEHIUKYIISIPaXx.

VYTrasl B IPOCTPAHCTBE: YroJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIM YI0JI, TUHEHHBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYTPAaHHBIX YIVIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHoOrorpaHHMKH

Buzabl MHOrorpaHHMKoOB, pa3BEpPTKa MHororpaHHuka. [Ipm3sma: n-yronapHas mnpusma,
npsiMasi U HaKJIOHHAs MPU3MbI, OOKOBasi M MOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapamienenumnern,
MpSIMOYrOJIbHBIM Mapajienenunes W ero cpoiictBa. Kparwailme nytm Ha HOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpocrpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi TUpaMuja, MpaBuibHas U yceu€HHas nupaMusl. CBoiicTBa pédep U OOKOBBIX TpaHeit
MpaBUIbHOM mnupaMubl. I[IpaBuibHbIE MHOTOIpPaHHHMKHU: MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
nUMpaMuia, mpaBuibHas TPEyroiabHas MUpamMuia U MpaBUIbHBIN TeTpasap, KyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKA3AP U UKOCASP.

Brrunicnenue 3neMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yribl. [lnomans 60koBoi
MOBEPXHOCTH U TMOJHOW TMOBEPXHOCTH MPSAMOM NPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomanas GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
MpaBUIILHOM TUPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MNPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU TPABWIBHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUs Napajjielenuneaa, CUMMETpUs
MPaBUIIbHBIX MTPU3M, CHMMETPHUSI MPABUIILHON TUPAMUIBI.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsaTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, TMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEapHble, COHANpaBJICHHbIE U MPOTUBOIOIOXHO HAMpPAaBICHHbIE BEKTOpbI. PaBEeHCTBO



BEKTOPOB. JIeHCTBHUS C BEKTOpAaMM: CJIOXKEHHWE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJbKHX
BEKTOPOB, YMHOXKEHHME BekTopa Ha uucio. CBoiicTBa cioXeHUus BekTopoB. CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAaHApHOCTHU
Tpéx BekTopoB. [IpaBuino mnapawwienenunena. Teopema O pPa3joKEHUH BEKTOpA MO TPEM
HEKOMIUIAHApHBIM ~ BeKTOpaM. lIpsmMoyrosibHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAy KOOpAMHATaMH BEKTOpPAa M KOOpAMHATaMU TOYEK. YTOJI
MeXy BekTopamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tena ppamenust

ITonsarus: MUWIMHAPHUYECKad MOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)epI/I‘-IGCKafl
MIOBEPXHOCTh, OOpasyrouiue mnoBepxHocTed. Tema BpalleHWs: HWIMHIP, KOHYC, YCEUEHHBIN
KOHyc, cdepa, map. BzaumHoe pacnonoxkenue cepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxeHune Ten BpaleHUs Ha MI0cKocTu. Pa3BépTka muuinHapa u konyca. CummeTpus
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOJIBLHOTO
napauienenunena U ciaeactBus w3 He€. OObEM MpSIMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U apoBOTro CETMEHTA.

KOM6I/IHaHI/II/I TCJI BpallCHHUSA W MHOTOT'paHHHKOB. HpmMa, BIIMCaHHAsA B LUJIUHAP,
omucaHHas okoJio IwinHApa. [lepeceuenmne cdepbl U mapa c miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO c(epbl, cephl, BIUCAHHON B
MHOT'OTPaHHUK WJIU TEJIO BPAILCHUS.

[Tmomank MOBEpXHOCTH IWJIMHAPA, KOHYyca, Tuiomianas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHOIIEHHE O00BEMOB, IUIOMIAJACH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoenne ceyeHMH MHOTOTPAHHHMKOB M TeJI BpalICHUS: CEYEHHMS LWIMHJIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEHMs] KOHyca (MapajulesibHble OCHOBAHUIO U
MPOXOJIALINE Yepe3 BEpUIMHY), CEYCHHsI IIapa, METOJIbl MOCTPOCHMSI CEYCHHIl: METOJ CJe/OB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHNUS, METO/I IEPEHOCA CEKYILEH IITIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B pocTpancTBe. Onepanuu HaJ BEKTopaMu. BekTopHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOr0 yMHOKEHHUs. lIpsiMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOHA MpHU
peLIeHUU TEOMETPUYECKUX 3aau.

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpakenus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBAa JABW)KCHHMH. BHIbl ABWKEHHI: NapajUIeNIbHBI NEPEHOC, LEHTpalbHAs CUMMETpUS,
3epKaJIbHasi CHMMETpPHs, IOBOPOT BOKpyYr mpsmMoil. [Ipeo6pazoBanus nogodus. [Ipsmas u cdepa
Ouinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHMe:

COPMHUPOBAHHOCTh  TPAXAAHCKOW TO3MLIMU  OOydJaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(GYHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHUH, NpPOLEAYp TPaKIaHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHWE B3aMMOJECWCTBOBATh C COLMAIbHBIMU WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIIMUSIMU U HA3HAYCHHUEM;

2) maTpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBRKECHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHUX
MAaTEMaTUKOB M POCCUMCKONW MAaT€MaTUYECKON IIKOJIbI, MUCIOJb30BAHUE ATHUX JOCTHUKEHUU B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Haponaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTHKEHUM HAayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OYAyIIEro;

4) acTeTHYecKO€e BOCIIMTaHME:

ACTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, pacCyXJICHUH, BOCIPUUMYUBOCTH K
MaT€MAaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

chOpMUPOBAHHOCTh YMEHUS IPUMEHATh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u 0e3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) Tpya0oBOe BOoCIUTAHME:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYJOJI00US, HHTEpEC K pa3luyHbIM chepam
podecCHOHAbHOM NEesSTeNbHOCTH, CBS3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIEHHOCTH;

7) 3K0JIOTHYECKOE BOCIINTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KYIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HA COCTOSHUE MNPUPOJHOW M COLMAIBHOM Cpelbl, OCO3HAHUE
rI00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHUs 3a1ad B 00JacTU OKpYXKaroliel cpeipl, MIaHUpOBaHUE
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN AJIs1 OKPY/KAIOLIEN CpeNibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOM NMPAKTHUKH, MOHUMAHHE MAaTEMAaTWYECKOW HayKd Kak chepbl
YEJIOBEYECKOM ACATEIIBHOCTH, TANOB €€ Pa3BUTHs M 3HAYMMOCTH JUI1 Pa3BUTHUS LUBUIIU3ALINM,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOH KaK CpPEICTBOM IO3HAHUS MHUpA,
TOTOBHOCTb OCYILECTBIISTh MPOEKTHYIO U MCCIIEI0BATEIBCKYIO ACATENBHOCTh HHIANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jornueckue aqelcTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX O6T)€KTOB,
MOHATHM, OTHOIIEHMH MEXAy TOHATUSAMH, (QOPMYIUPOBATH ONpEAENeHUs TMOHATHH,
YCTaHABIWBATh CYIIECTBCHHBIM MPHU3HAK KIacCU(PHUKAIMKA, OCHOBAaHUS i OOOOIIEeHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OPMYIUpPOBaTh U MPEOOpa30BBIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHEIC U O6H_H/Ie, YCJIOBHEIC,

BBIABJIATE MATCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3W W IPOTUBOPCUUA B (1)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBCPKIACHUAX, npeaiaraTtb KpUTCpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIHO JI0Ka3aTeIbCTBA MAaTEeMaTHUECKUX YTBEPKACHUN (MpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlUIO, MPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI;

BBIOMpaTh Croco0 pemnieHus y4eOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOAAIIUMN C Y4ETOM CaMOCTOSTENBHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCII0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOINPOCHL, (PUKCHUpYIOIIKE MPOTUBOpEUYne, MpobiIeMy, yCcTaHABIMBAaTh HCKOMOE M JIAaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4ecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMU, SIBJICHUSIMH, TPOLIECCAMMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, UCCIIEI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, & TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISATH JIeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMIPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB pAa3MYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HMHOOPMAIMIO pPA3TUYHBIX BUAOB ©  GopM
MIpe/ICTaBJICHHS;



CTPYKTYpUpOBaTh  WHQPOpMAIMIO, MPEICTaBIATH ©€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauuecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepCaJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menmne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6III€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BBIpAXXaTb CBOIO0 TOYKY 3pCHHA B YCTHBIX M NHWCBMCHHBIX
TCKCTAaX, HAaBaTb IOJACHCHHUA IO XOAYy PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Ji¢ 0OCYXXIEHHUS 3a7aBaTh BOTPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI, MPOOIIEMBI,
pemaeMoifI 3aaa4M, BBICKA3bIBAThb HWACH, HALICJICHHBIC HA IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHMSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJCTBO
TIO3UIIHIA, B KOPPEKTHOU (hopMe POpMyITUPOBATH pa3HOTIIACHUS, CBOM BO3PAKEHHS,

NpEACTABIATE PE3YJILTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad MpEe3eHTaluu |
0COOEHHOCTEHN ayAUTOPUH.

PeryasituBHble yHUBepcaibHbIe YUeOHbIE 1eHCTBHS

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3ajadd, BBIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YIMOLMOHAILHBIA HHTEJICKT:

BJIaJIETh HAaBbIKAMM II03HABATEIILHON pe(uIeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PE3yJdbTaTOB, BJAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa pPelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IIPH PEIICHUH 3a/la4d, BHOCHUTh
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBaTb COOTBETCTBME pe3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUUYMHBI
JOCTMDKEHUSI WM HEAOCTHXKEHHsI pe3ylbTaTOB JESATEIbHOCTH, HAXOJUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

IIOHMMAaTh U UCIMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIYalbHON pabOThl IpU
pelieHMH y4yeOHBIX 3ajJa4, NPUHUMATh 1€JIb COBMECTHOM JI€STEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHON palOThl, pacmpeneniarb BHJbI padOT, TOrOBAPUBATHCS, OOCYXKIATh
IpOIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPyNIOBBIX (popmax paboTsl (0OCyKIeHUs, 0OMEH MHEHUH, «MO3rOBbIE
HITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh pPabOThl M KOOPIUMHHPOBATH CBOU JECUCTBUS C
JIPYrUMHM 4JI€HAMH KOMAaH/bl, OLIEHUMBaTh KAayeCTBO CBOEro BKJaJa B OOLIMIM MpPOAYKT IO
KpUTEPHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

HNPEAMETHBIE PE3YJIBTATbBI



K xoniy 10 kjacca oOydaronuiicss HayIuTCs:

cBOOOJTHO ONEPUPOBATH OCHOBHBIMH TMOHATHSIMHU CTEPEOMETPUH IIPH PEIICHUH 33134 U
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUM;

IIPUMEHATh AaKCHUOMBbl CTEPEOMETPUM M  CIEACTBUA U3 HUX I[pPU  PELICHUU
r€OMETPUUECKUX 3a/1a4;

KJIaccu(UIMpOBaTh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MIPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHSATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKTY IIPSIMOM U IJIIOCKOCTBIO;

CBOOOJHO ONEpPUPOBATH MOHATUSAMH, CBI3aHHBIMHU C MHOTOTpaHHUKAMHU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOIOIPAHHUKOB (IpHU3Ma, MNHUpaMHJA,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(DHUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJIacCU(PHUKAINN;
CBOOOJHO ONEPUPOBATH TOHATUSIMHU, CBSI3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IIJIOCKOCTBIO;

BBITIOJIHATH MapauIeNIbHOE, LIEHTPAJIbHOE U OPTOrOHAIBHOE MPOEKTUPOBaHUE GUTyp Ha
IJI0CKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHMsS] MHOTOIPAHHUKOB Pa3IMYHBIMU METO/aMHU, BBIIOJHATH (BBIHOCHBIEC)
IUIOCKHE YepTEeXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIIAJM IOBEPXHOCTEH MHOTOIPaHHMKOB (IIpU3Ma, MHPaMUAA),
TreOMETPUYECKUX TeJl C IPUMEHEHUEM (hOpPMYIT;

CBOOOJIHO ONEpUpOBaTh MOHATUAMHU: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (QUTYpPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH ACHCTBHS HaJl BEKTOPaMH;

pelmaTh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEeMATUYECKUX OTHOLICHUH M Hax0XKJIEHHE
IreOMETPUYECKUX  BEIMYMH, IPUMEHSS U3BECTHBIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a]1a4 HOBBIIIEHHOI'O ¥ BBICOKOI'O YPOBHS CJIO’KHOCTH;

IPUMEHATH NIPOCTENIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3a/1a4;

U3BJIEKATh, peoOpa3oBbIBATH U UHTEPIPETUPOBATH uHbOpMaLIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MPEICTABICHHY0 Ha YepTeXax Hu
PHUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HAHMSA Ha IMPAKTUKE: CpPaBHMBATh U AHAIN3UPOBATh
peaJIbHbIE CUTYallUH, MPUMEHSTh W3YYEHHBIE MOHATHS B MPOLECCE MOMCKA PEIICHUS
MaTeMaTu4ecku cHopMyaMpoBaHHON MPOOIEMbI, MOJIEINPOBATh PealbHbIE CUTYallUU
Ha A3BIKE TE€OMETPUM, HCCIENOBATh IOCTPOCHHBIE MOJEIN C HCIOJb30BaHUEM
reOMEeTpUYECKUX TMOHATHM M TeopeM, amnmapara ainreOphl, peliaTh MPaKTUYeCKHe
3aJ1a4, CBS3aHHbIE C HAXOKJIECHUEM I€OMETPUUECKUX BEJINYMH;

UMETh TpEACTaBIeHUs 00 OCHOBHBIX JTanax pa3BUTUS T'€OMETPUM KaK COCTAaBHOM
yacTu (pyHJAaMEHTa Pa3BUTHS TEXHOJIOTUH.

K koniy 11 kinacca oOyyaromuiicss HAyYuTCA:



cBOOOJTHO OTIEPUPOBATH MOHATUSAMH, CBSA3aHHBIMU C IIMJIMHIPUYECKON, KOHUYECKON U
cepuuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYCHHUS

ONEpUPOBATh MOHATHUSMHU, CBA3aHHBIMU C TEJaMH BPALLEHUS: LWJIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tella BpameHus (MWIHHIP, KOHYC, cdepa U map) U 0ObACHATh CIIOCOOBI
IIOJIyYEHUS TEJl BpaIlleHNUS;

KJIaccu(UIMPOBATh B3AUMHOE PACIIOJIOKEHHE CEephI U TNIOCKOCTH;

BBIYMCIISATh BEIMYMHBI 3JIEMEHTOB MHOTOTPAaHHMKOB M TeJl BpalleHUs, OOBEMBI U
IUIOLIAM MMOBEPXHOCTEW MHOTOTPAaHHUKOB M TE€J BPALICHUS, T€OMETPUUYECKUX TEN C
MpUMEHEHUEM (POPMYIT;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBA3AHHBIMH C KOMOWHALMSAMU TEJ BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOI'PAaHHUK, BIHMCAHHBIN B cpepy M ONUCAHHBIM OKOJO chepsl,
cdepa, BMcaHHasi B MHOTOTPAHHUK WUJIU TEJIO BPAIllCHHUS;

BBIYHCIISATH COOTHOLIEHHSI MEXIY IJIOMIAASIMHU MMOBEPXHOCTEH U 00BbEMaMU MOJ0OHBIX
TEI,

n300paxaTh H3ydaeMble (PUTYpBI, BBIMOIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3
PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BHUJI CBEpXY, COOKY, CHHU3Y, CTPOUTH CEUYEHHUS
TEJ BpalleHHUs;

W3BJIEKATbh, UHTEPIPETUPOBATH u peoOpa3oBbIBaTh uHpopManuo 0
MIPOCTPAHCTBEHHBIX T€OMETpUUYECKUX (Urypax, NpeACTaBIEHHYIO Ha YepTexax u
PHUCYHKaX;

cBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUU HaJl BEKTOPAMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

pemaTh TEeOMETPUUYECKHE 3aJayd Ha BBIYKMCIECHHE YIJIOB MEXAy MNpSAMBIMU H
IUIOCKOCTSIMHU, BBIUUCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1a MIPU PELICHUH;

CBOOOJIHO OIEPUPOBATH IMOHATUSAMH, CBA3aHHBIMU C JBWXEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JBIKCHUI;

BBITNIOJIHATE M300paK€HUsI MHOIOI'PDAaHHUKOB W TEJ BpALIEHUs MpU MHapaylje]bHOM
IepeHoce, EHTPAIbHOH CUMMETPHH, 3€pPKaIbHOW CUMMETPHHM, IIPU MIOBOPOTE BOKPYT
MpsAMOM, IPeoOpa3oBaHuUs MOA00HS;

CTPOMTh CEYEHUS MHOTOTPAaHHMKOB M TeJ BpAalllEHUS: CEYCHMS LWIMHIpA
(mapajuienbHO U MEPIEeHAUKYIIPHO OCH), CeUeHHsI KOHyca (IapaseibHble OCHOBAaHHIO
U IIPOXOJIAIINE Yepe3 BEPILINHY), CEUEHUS 11apa;

UCIOJb30BaTh METOJbl MOCTPOCHUS CEUEHMH: METOJ| CJIEJOB, METOJl BHYTPEHHETrO
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MITOCKOCTH;

JOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHHUS,

INPUMEHATh TeoOMEeTpUYecKue (akThl Ui pelIeHUs] CTEepPeOMETPUUYECKUX 3ajad,
MIPEAIIOIATAIOINX HECKOJIBKO IIAaroB PEIICHHUs, €CJIM YCIOBUS NIPUMEHEHUS 3a/1aHbl B
SIBHOU U HEesIBHOU (hopMme;

pemarp 3aJadd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUICHWM M HaxOXKICHHE
TFE€OMETPUYECKUX BEJINYMH;

MIPUMEHSATH IPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
PELIEHUH CTEPEOMETPUYECKUX 3314,



NPUMCHATH IIOJYUCHHBIC 3HAHHA Ha IMPAKTHKC: CpPaBHUBATb, aAHAJIU3UPOBATL U
OLICHUBATL PCAJIbHBIC CUTyalluU, IPUMCHATh U3YUCHHBIC IIOHATHA, TCOPEMBI, CBOICTBa
B IIpoleCCEe IOMCKAa pEeIIeHHs] MaTeMaTH4ecku Cc(HOopMyIHMpOBaHHON MPOOIEMBI,
MOJCIUPOBATh PCAJIbHBIC CUTyallu Ha A3BIKC I'COMCTPUHU, UCCIICAOBATHL TOCTPOCHHBIC
MOJIEJIH C HMCIOJBH30BAHUEM T'€OMETPHUYECKHX MOHATHH M TEOpeM, ammapara aiareopsl,
pelaTh MPAKTHYCCKUC 3aaa4u, CBA3AHHBIC C HAXOXKACHHUEM I'COMCTPUICCKHUX BCIIMYNH,
HMCTh IPCACTABJICHHUA 00 OCHOBHBIX JTalax Ppa3BUTUA T'COMCTPHUH KaK COCTaBHOM
JacTu pyHIaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Bsenenue B crepeomeTpuro 23 1
) B3anMHOe€ pacnosiokeHue npsiIMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 25
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHoOrorpaHHUKu 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoe  TpakTmsecke (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUM
O6bEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cucTeMaTH3alys 3HaHUi
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTtejibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapaJICIIbHBIX IPSAMBIX
(0Tpe3KoB), cepeIMHbI OTpE3Ka

[TonATHs cTepeomMeTpuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa N300pakKeHHs Ha PUCYHKE
IJIOCKOCTH, MapaieNbHbBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHS: epeceKarouuecs MIOCKOCTH,
nepeceKarouecs mpsimas ¥ mioCKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsiTHS: MepeceKaronuecs MmIoCKOCTH,
nepeceKarouecs npsiMasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKu, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIHUX 00BEKTOB

MHoOrorpaHHHUKH, U300paKEHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEZICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CriocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEH B TPOCTPAHCTBE.
O06o03HaueHus TPSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJAT Uepe3 ux peopa.
N3obpaxenune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpanmBaHye MoCTPOECHHBIX
CEYECHMI pa3HbIMM LIBETaMU

11

N300paxkenue ceueHnit nupamMuabl, Kyba u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.
N300paxkeHue nepeceueHus: NOTy4eHHBIX
IJIOCKOCTEN. PackpammBaHue moCTPOSHHBIX
CeueHUM pa3HbIMU I[BETaMU

12

N3obpaxenne ceueHnit mupaMuIbl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa.
N300pakenue nepeceveHus moTydeHHbBIX
TIocKocTel. PackpammBaHue OCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

13

N3o00paxkenue ceueHnit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIAT uepe3 ux péopa.
N300paxkenue nepeceueHus: NOMTy4eHHBIX
miockocTel. PackpammmBanue mocTpoeHHbIX
CEUeHUH pa3HbIMU I[BETAMU

14

Meton ciaenoB ajis MOCTPOCHUMA Ce4YeHU I

15

Merton cieoB [UIsl TOCTPOEHUS CEUEHUI.
CBolicTBa nepece4eHni MPSIMBIX U




IJIOCKOCTEN

16

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa epecedeHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I11aroB
MOCTPOCHUS

18

[TocTpoenune ceuenuit B nmupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MTOCTPOCHUS

19

[TocTpoenune ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aHUCh IIAr0B
IIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEW U 3aKCh 11aroB
MIOCTPOEHUSA

21

[ToBTOpenue mnanumeTpun: Teopema o
MPOMOPLIMOHANBHBIX 0Tpe3kax. [lomodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue nmnanumeTpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus pazsurus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTponpHast padoTa "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue NpsMbIX B
npoctpaHcTBe. CKpeLMBaIOLIUECS IPSMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamienpHbIe IPSIMBIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH HAa TAaHHOU
npssMoi. Jlemma o nepecedeHnun
MapajuIEIbHBIX MPSMBIX IIOCKOCTHIO

26

[TapamrenpHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuieIbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOIIMXCS IPAMBIX

27

[TapannensHoe npoexkTrpoBanue. OCHOBHBIE
CBOMCTBA MapajyIeIbHOTO MPOEKTUPOBAHUS.
N3obpaxenue pa3Hbix Guryp B
napajuiebHOM MPOeKIUH

28

LlenTpanbHas npoekus. Yroi ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOJ MEX]TY
MPSIMBIMU

29

3amaun Ha JOKa3aTeNbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

30

[ToHATHA: AapaNIENBbHOCTD NIPSIMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpusHak
MapaJuIeIbHOCTH IPSMOU U INIOCKOCTH.
CpolicTBa NapayuIeIbHOCTH IPSIMOH U
IIJIOCKOCTH




31

I'eomeTrpuueckue 3a1auy Ha BEIYMCIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOrO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapamienpHas npoeKuys, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHM KyOa 1
napaenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHblie mnockoctu. [pusHaku
MapajyuiebHOCTH JBYX IMIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAsIIei
yepe3 TOUKY, He MPUHAAIEKAILYI0 JaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CBolicTBa napauiesbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUSI TIPH
MEePECEUYCHHH JIBYX MapaJlICIbHBIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa mapauieIbHbIX IIIOCKOCTEN: 00
OTpe3Kax mapasuieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]TY MapalljieIbHBIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUHU MPSMOU C
JBYMSI ITapaJIeIbHBIMU TIOCKOCTIIMHU

38

IToBTOpenue: reopema [ludaropa Ha
IIJIOCKOCTH




[ToBTOpEHUE: TPUTOHOMETPHUSL

39 MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuliesIenune1a

A1 Brrancnenue JUMH OTPE3KOB B KyOe U
IPSIMOYT'OJIBHOM ITapajuleeuIe1e
[IepneHUMKYISIPHOCTB NMPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepneHauKyIspHOCTH IPSIMOU U
IIJIOCKOCTH
[IepneHMKyYISIpPHOCTB NMPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHaAuKyIIPHOCTH IPSIMOM U
IIJIOCKOCTH
TeopeMa o CyllleCTBOBaHUU U

m €IMHCTBEHHOCTH MPSIMOU, TPOXOAAIEH
4yepe3 TOYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K IUNIOCKOCTH

45 [InockocTy ¥ NEpNEeHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKaX

46 [InockocTy ¥ nepneHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

47 [lepnennukyisap u HaxnoHHas. [loctpoenue
NEPIEHIUKYIIApa U3 TOUYKH Ha IPAMYIO

43 [lepnennukyinsap u HaxnoHHas. Iloctpoenue
MEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

49 Teopema o Tpéx neprneHAnKyasapax (mpsamas
u oOpaTHast)

50 Teopema o Tpéx neprneHauKysipax (mpsamas

u oOpaTHast)




51

Yron Mexay CKpeIuBaAOIMMUCS PIMbIMU

[Tonck neprneHIMKyIspHBIX IPSMBIX C

52 MTOMOIIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceueHuii Kyoa, MpU3Msl,

54 MPaBUILHOW MUPAMUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

55 MPaBUWIILHON TUPAMUJIBI C TTOMOIIIIO
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 mockoctu. [lnockoctu cummeTpuii B
MHOTOTpPaHHUKAX

57 [Ipu3Hak neprneHauKyIIpHOCTH IPSMON U
MJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

53 [IpaBunabHBIE MHOTOTPAHHUKH. Pacuér
PacCTOSHUIN OT TOYKHU JI0 MJIOCKOCTH

59 [IpaBunbHbIE MHOTOTpaHHUKH. Pacuér
PacCTOSHUIN OT TOYKHU JI0 MJIOCKOCTH
CriocoObl ONYCTUTH MEPIIEHAUKYISPHI:

60 CUMMETpPHS, CIBUT TOYKH M0 MapaJljieIbHON
NpAMOM

61 CrBur no HenapaJieabHOU MPAMOH,
W3MEHEHHE PACCTOSHHIMA
KonTtponpHas padota "B3anmuoe

62 PacroJIOKEHUE NPSAMBIX U TNIOCKOCTEN B
npocTpaHcTae”

63 IToBTOpEHME: Yroa MeK Iy NpSIMBIMU Ha




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

FCOMCTpI/I‘-IeCKI/IC MCTOABI BEIYUCIICHHUA yTJIa
MCXKAY NPSAMBIMU B MHOT'OI'paHHUKAX

66

JIByrpanHblii yroj. CBOMCTBO JTMHEWHBIX
YTJI0B ABYTPAHHOIO yria

67

[TepnenaukynspHble 10cKOCTH. CBOMCTBA
B3aMMHO MEPIEHIUKYISIPHBIX MITOCKOCTEN

68

[Tpu3Hak neprneHIuKyIIPHOCTH TIOCKOCTEN;
TeopeMa O MPSIMOU epecedeHust IBYX
IJTOCKOCTEN NEPNEHIUKYISIPHBIX TPEThEU
MJI0CKOCTH

69

[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEepeHusi, CBOMCTBA MPSIMOYTOJILHOTO
napajuiesienuneaa

70

TeopeMa 0 JMaroHajiv mnmpsaMoyroJjJibHOITo
ImapajiCaCimIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIAIHBIC 3a/1a4U,
CBsA3aHHBIC CO B3AUMHBIM PACIIOJIO’KCHUEM
IPAMBIX U IINIOCKOCTH

72

HOBTOpeHI/ICZ CKpCUIUBAIOMINCCA TIPSAMBIC,
apaJisICJIbHBIC TIJIIOCKOCTU B CTAHAAPTHBIX
MHOT'OIrpaHHUKax

73

Hapa apaJilICJIbHBIX ILIOCKOCTEH Ha




CKPELIUBAIOIIMXCS MPSAMBIX, PACCTOSIHUE
MEK/y CKPEIIUBAIOIUMHUCS IIPSIMBIMHU B
IIPOCTBIX CUTYALUAX

Paccrosiaue oT TOUKH J0 IIJIOCKOCTH,

7 paccTosiHUE OT MPSAMOM JI0 INIOCKOCTH
Brruncnenue paccTosHuM MEX Ty

75 CKPEIMBAIOIUMHUCS IPSIMBIMU C TIOMOIIBIO
MEPIEeHIUKYJIIPHOM MIIOCKOCTH
TpéXrpaHHbIid yroj, HEPaBeHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yria

77 OnemMeHTHI chepuyecKoil FeOMEeTpHH:
re0JIe3NYECKUE JINHUU Ha 3eMIIe

78 KonTtponpnas padota "Yrisl u paccTosaus"

79 CucreMaru3zanus 3HaHUM "MHOTOTpaHHUK U
€ro 3JIEMEHTHI"

20 [Tupamuna. Buasl nupamun. [IpaBunbnas
nupamuaa

81 IIpusma. IIpssMas u HaKJIOHHAS IPU3MBIL.
IIpaBunbHas npuszmMa

2 [Ipsmoii napaenenumnen, mpsiMOyroJIbHbII
napasiesnenunes, Kyo

23 Beinykiible MHOrorpaHHuku. Teopema
Olinepa
Beinykiible MHOrorpaHHuku. Teopema

84 Olinepa. IIpaBriibHBIE U OTYITPABUIIBHBIE

MHOT'OT'paHHUKHA




85 KonTtposneHas padota "MHOrorpanHuKN" 1
26 [TonsTre BeKTOpa HA MJIOCKOCTH U B |
MPOCTPAHCTBE
87 CymMa BEKTOPOB 1
88 PaznocTh BekTOpOB 1
89 [TpaBuno napannenenurnena 1
90 YMHOXeHHEe BEKTOpa Ha YUCIIO 1
91 Paznosxenue BexTopa 1o 6a31/1c3v/ TPEX |
BEKTOPOB, HE JISKAIUX B OJTHOU TIIIOCKOCTH
92 CkansipHO€ IPOU3BEICHUE 1
93 Brruncnenue yriia Mex1y BEKTOpaMu B 1
MPOCTPAHCTBE
94 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1
95 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1
96 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1
97 [IpocTeimue 3a7a4u ¢ BEKTOPAMHU 1
98 O000111eHIE U CUCTEMATHU3AIUS 3HAHUI 1
99 O000111eHNE U CUCTEMATHU3ALUS 3HAHUN 1
100 Htoropas koHTpoOJIbHAS paboTa 1
101 Htoropas koHTpoOJIbHAS paboTa 1
102 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
| [ToBTOopenue tems! "KoopauHars! BekTopa |
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOopenue Tems! "CkanspHoe |
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, |
YPaBHEHHE IJIOCKOCTH B OTPE3KAX
6 YpaBHEHHE MIOCKOCTH, HOPMAaJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHne 1
g JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrPaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
IIPOrpaMMHUPOBAHUE
10 AHanuTHyecKue METObl pacuéra yria |
MEXAY NPSAMBIMU B MHOTOTPaHHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopMmyiia pacCTOSIHUSA OT TOYKH J10 1




IJIOCKOCTH B KOOpAMHATAxX

HaxoxneHue paccTosiHui OT TOYKHU 10

13 IJIOCKOCTH B KyOe

14 HaxoxnaeHnue paccTosiHuil OT TOYKHU 710
IJIOCKOCTH B MPAaBUJIbHOW UPAMU/JIE

15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAApTHBIE
MHOTOTpPaHHUKHU

17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIE0B
CeueHusi MHOTOTPAHHUKOB: CTaHJapTHBIE

18 IIJIOCKOCTH, IIEPECEUEHNUS NPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPsSIMbIE U TUIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenpHble NPsSIMbIE U TIIOCKOCTH:
pacy€T OTHOIIECHUM

’1 [TapannenbHble MpsSMbIE U TIOCKOCTH: YTJIBI
MEXAY CKPELIUBAIOIIUMUCS TPSIMBIMU
[lepnieniuKynsapHbIE MPSIMBbIE U TUIOCKOCTH:

” CTaHJIapPTHbIE Tapbl MEPIEHAUKYIISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

3 [lepnieniuKynsgpHbIE MPSIMBIE U TUIOCKOCTH:
TEOpEMa O TPeX MEPIEHANKYIAPAX

24 [lepnieHIuKyIApHBIE MPSMBIE U MIIIOCKOCTH:
BBIYMCIICHUS IJIMH B MHOTOI'PaHHUKAX

25 IToBTOpEHME: TIIOIA A MHOTOYTOJIbHUKOB,




(hopMyITBI TS TUTOIAEH, COOOpaskeHus
noo0us

26

HOBTOpeHI/ICI I1omaan MHOFOyFOJIbHI/IKOB,
(hopMyITBI IS TUTOIAEH, COOOpaskeHuUs
o00ust

27

HOBTOpeHI/ICI rmiomaayr MHOTOYTOJIbHUKOB,
(hopMyIBI IS TUTOIIAJIEH, COOOpaKEHUS
noxoous

28

[Inomany ce4eHnt MHOTOTPaHHHUKOB:
IJIOLIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOI'PaHHUKOB"

31

O06bEM Tema. OOBEM TPAMOYTOJIBHOTO
napauiesienurnea

32

3amauu 00 yaBoeHUU Kyba, 0 KBajipaType
Ky0a; 0 TPHCEKIIUY yria

33

CrepeomeTpHruecKue 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesenumnesa

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
napajuiejcnuiecaa

35

O0BEM npsAMOi IPU3MBI




CrepeoMeTpUUECKHE 3a/1a4l, CBA3aHHbIE C

36 BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

37 [Ipuknanneie 3ana4n, cBsI3aHHbIE C 00BEMOM
IPSIMOM IIPU3MBI
Brrancienne 005EMOB TEIT € TOMOMIBIO

38 onpenenéHHoro unrerpana. Oobpém
HAaKJIOHHOHM IIPU3MBI
Borunicnenue 00bEMOB TN ¢ TOMOUIbIO

39 onpenenéHHoro uurerpana. OobpEm
MTUPAMUTBI

40 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

A1 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOITUM YTIIOM

4 CrepeoMeTpHuecKre 3a/1aui, CBA3aHHbIE C
00bEMaMu HAKJIIOHHOM MPU3MBI

43 CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
o0BbEMamMu MHUpPaMUIbI
[Tpuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknamaeie 3anaun mo Teme "OO0bEMBI
Ten", CB3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Ipumenenne 00bEMOB. Beiuncienue
paccTosHUA 0 TIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOTOTpaHHuKa"

48 [unuHapudeckas TOBEPXHOCTD,




o0Opa3yroIue UIHHIPTISCKON
IIOBEPXHOCTHU

Hunuaap. [IpsaMoit KpyroBoi HUIUHAD.

9 [Inomane MOBEpXHOCTH LUIIUHIPA

50 Konnueckas noBepXHOCTh, 00pa3yromnme
KOHMYECKOU noBepxHocTh. Konyc

51 Ceuenune KOHYyca TIIOCKOCTBIO,
napajuieIbHOM MIIOCKOCTH OCHOBAHUS

50 VYceuénnblil koHyc. M300pakeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY MOBEPXHOCTH M TMOJTHOM
MMOBEPXHOCTH KOHYCa

54 [Tmomaas 60KOBOM MOBEPXHOCTH M TMOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3a1auu Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MIOCTPOCHUEM CEYEHMI HUIMH]IPA, KOHYyCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEUCHMI HUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HWIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HWIHHIPOM

59 Coepa u map
Ilepeceuenue cgepsl U mapa ¢ IIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctsto. Bua un

n300pakeHue mapa




61

[Mepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsi miaockoctso. Bun u
n300pakeHue mapa

62

Ypasaenune chepsl. [Tnomans chepsr u eé
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuiecKkue 3a1a4 Ha
J0Ka3aTejIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co cdepoii u mapoM, IOCTPOCHUEM UX
CEUYEHU TIIOCKOCTHIO

65

CrepeomeTpuyecKHe 3a/1auyu Ha
JO0Ka3aTeJIbCTBO U BBIYHUCIICHHUEC, CBA3aHHBIC
co cdepoii U mapoM, TOCTPOECHUEM UX
CEYEHMH TUIOCKOCTHIO

66

[Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO cepoit
U 11apoM

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYHCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
nonoous

68

Pazanunsie KOM6I/IHaHI/II/I TEJI BpalllCHUs U
MHOTI'OI'PaHHUKOB

69

3agaun no Teme ""Tena U MOBEpXHOCTH
BpaieHus"

70

3agaun no Teme ""Tena U MOBEpXHOCTH
BpaueHus"

71

KonTtponpHas padota "Tena 1 moBepXHOCTH
BpaiieHus"

72

O06bém nununpa. Teopema 06 00bEMeE




IpsAMOro NuJIMHApa

73

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaita. Oobpém KoHyca

74

[Tnommamy G0KOBOM M TIOTHOM MOBEPXHOCTH
KOHYcCa

75

CrepeoMeTpHuecKUe 3a/1a4l, CBS3aHHbIE C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA, KOHYCA

76

[Tpuknagaeie 3agaun mo teme "OOBEMBI U
TIJTOIAI TTIOBEPXHOCTEHN Ten"

77

O6béM mapa u maposoro cexkropa. Teopema
00 00bEme miapa. [Tnomanb cdepsr.
CrepeoMeTpHuecKUe 3a/1aul, CBI3aHHbIE C
BBIYUCIICHHUEM 00BEMOB TI1apa, MapPOBOTO
CErMEHTa U I1apOBOr0 CEKTopa

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
momaabio cepbl. COOTHOIICHUS MEXKTY
IJIOIAIIMH ITOBEPXHOCTEH U 00bEMaMu
0T00HBIX TE

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 00bEéMa rpu 1o 100uu.
CrepeoMeTpHUYECKHUE 3aJ1a4H, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeJ U IIOIIAAeH
MOBEPXHOCTEH

80

KonTponsnas padota "[Tnomaau
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TeI"

81

JIBrokeHus npoctpaHcTBa. OTOOpakeHusl.
JIBr>keHus U paBeHCTBO ¢uryp. OOmue




CBOMCTBA JIBVKEHUHN

82

Bupl 1BuKeHMI: TTapauieibHbIN IEPEHOC,
LIEHTPAJIbHAsE CHMMETPUS, 3€pKajbHAs
CUMMETpPHUS, IOBOPOT BOKPYT HNPSIMOU

83

[Ipeo6pazoBanwms mogoous. [Ipsmas u chepa
Ditnepa

84

FCOMeTpI/I‘-IeCKI/IC 3aaa4i Ha IPUMCHCHUC
JABMOKCHUA

85

Kontponbhas padota "BekTops! B
MIPOCTpaHCTBE"

86

O6o6maromiee nopropenue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 xnaccos,
cucreMarn3anus 3HaHui: "[lapamiensHOCT
MPSAMBIX U IJIOCKOCTEHN B MPOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

88

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

89

O6o06maromee moBropeHue 11 moHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anus 3Hanuii: "OobeM
MHOTOTpaHHUKa"

90

O6o6maromniee noBropenue 11 nmoHsaTuit u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,




cucremMarusanus 3Hanuii: "O0beM
MHOTOIpaHHUKa"

91

Oo6o6miaromee mosroperue 11 moHsTHi U
MeTo/10B Kypca reomerpun 1011 xnaccos,
cucremarusanus 3Hanuit: "[Inomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

92

O6o06maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMaTusanus 3Hanuii: "Iomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TENI"

93

Wrorosas koHTposbHasA paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0600IIEHNE 1
cUcTeMAaTu3aIys 3HaHUu!

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT UM

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

99

HcTopus pa3BuTus CTEpEOMETPUH KaK
HayKu U €€ poJib B pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

100

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUN KaK
HAaYKHU U eé POJIb B pa3BUTHU COBPCMCHHBIX




HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

Wcropus pa3BUTHS CTEPEOMETPUH KaK

101 HayKH U €€ poJib B pa3BUTUHU COBPEMEHHBIX 1
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopust pa3BUTHS CTEPEOMETPHUHN KaK
102 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHsATh akCHOMBI CTEPEOMETPUM M CIEJICTBUS U3 HUX INPU PEIICHUU
' reOMETPUIECKUX 3a1aY
73 OnepupoBaTh MOHATUSMH: MNApaJUIEIBHOCTh U MEPHEHAUKYISPHOCTb
' MPSIMBIX U TJIOCKOCTEH
74 Knaccuduimposarh B3auMHOE pPACMONIOKEHUE NPSMBIX M IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHUSAMU: ABYTPAHHBIM yroJ, TpaHU ABYIPAHHOTO yrija,
7.5 pedpo NIBYrpaHHOIO yrja, JUHEHHBIA Yroj JBYTpaHHOTO yria, rpaJycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBII W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHKA, TPaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHUpamMujaa, NpU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienuIie1, Kyo)
Knaccudpumupoare ~ MHOTOrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA IS
7.8 KJaccupuKanuu (BBIMYKJIble U HEBBIMYKIIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSIMbIE U HAKJIOHHBIE IPU3MBI, MTapalIeNeIUIIe/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBACHATD MPUHIUIBI TOCTPOCHUSI CEUEHUN MHOTOTPAHHUKOB, HCIOIb3YS
' METOJI CJIEJIOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BUJ| CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaxXoXKJI€HUE T€OMETPUUYECKUX BEIMYMH MO 0Opasuam
WIM aIrOpuTMaM, IPUMEHSS HM3BECTHBIE AHAJIMTUYECKUE METOIBI IIpU
7.12 pEIIEHMH  CTaHAAPTHBIX MaTeMaTHYECKMX 3a7a4 Ha  BBIUUCIEHUE
paccTOSHUN MEXKIY ABYMS TOYKAaMH, OT TOYKH JO HPSIMOW, OT TOUYKHJIO
IJIOCKOCTH, MEXKY CKPEIINBAOIUMHUCS IPSIMBIMU
Pemate 3amaun Ha HaXOXXKJEHHE T'€OMETPUYECKUX BEIUYMH IO oOpasuam
713 WIM alrOpuT™MaM, IPUMEHSS HM3BECTHBIE AHAJIMTUUYECKUE METOIBl IpHU

peIICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAIOMIUMUCA MPAMBIMH, MCKIY HpﬂMOﬁ N TIIOCKOCTBIO,




MCXKAY IJIIOCKOCTSAMH, ABYI'PDAHHBIX YI'JIOB

Berancnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOI0OHBIX MHOTOTPAHHUKOB
715 OnepupoBaTb NOHATHUSAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTexax U pUCyHKax
[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS] CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MPEINONAraloliuX HECKOJBKO IIAaroB pEHICHUs, €CIH YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOW (hopMme
718 [IpuMeHAT mpocTEdIIME IMPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
' KOMMYHMKAI[MOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoauTE mpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOTydeHHbIE 3HAHUS Ha MpaKTHKE: aHAJM3UpPOBATh peajbHbIE
CUTYallMd Y MPUMEHATh U3yUEHHbIE TIOHATHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4ecku chOpMYyIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh PeabHbIE
7.20 CUTyallUM Ha A3bIKE TEOMETPHUH, HUCCIEAO0BATH MOCTPOCHHBIE MOJIEIH C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI M TeopeM, anmapara aareopsl,
pemars  NPaKTUYECKUE  3aJadd,  CBA3aHHBIE C  HAXO0XICHHEM
TEOMETPUYECKUX BEIINYUH
11 KJIACC
Kox .
IIpoBepsiembie IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
NPOBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero o0pa3oBaHusi
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 LWIMHIPUYECKON NOBEPXHOCTH, LWIMHIADP, KOHUYECKAas IIOBEPXHOCTD,
o0pa3yromine KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas IOBEPXHOCTb
6.2 Pacnio3naBate Tena BpalieHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TNl BPaLCHHS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHue cepsl U MIOCKOCTH
OnepupoBaTh NOHATUAMMU: IIAPOBON CETMEHT, OCHOBaHHME CErMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CJIOM, OCHOBAHUE IIAPOBOI0O CIJIOS, BBICOTA LIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEH Tel  BpalleHHs,




T€OMETPUYECKUX TeJl C MPUMEHEeHHEeM (popmyit

6.7

OnepupoBaTh MNOHATHSAMH: MHOTOTPAaHHMK, BIHMCAaHHBIH B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEJO
BpallEeHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy IIOIMIAIIMHU TIOBEPXHOCTEH B 00bEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkate u3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM HPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHUI CBEpXy, COOKYy, CHH3Yy; CTPOUTh CEUEHHUS Tell
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHMOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, TMpEeACTaBIECHHYIO Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (GakThl IS PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, NPEINONaralIiuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHO)KEHHUSI BEKTOpa HAa YHCJIO, OOBSACHATh, KAKUMH CBOWCTBAMHU OHHU
oOazmaror

6.15

[IpumeHsaTh MpaBUIO NapajuieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHSTUSIMHU: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yroJl
MEX1y BEKTOpaMmH, CKaJIsIpHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILJIaHApHbIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB H IIPOU3BCACHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKAY BCEKTOPAMH, CKAIAPHOC IIPOU3ZBEACHHE, pacCKiIaJblBaTb BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOpaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4iu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUWHATHOI'O METOAAa

6.20

Pemars 3amaum Ha J0Ka3aTEIBCTBO MaTEeMaTUUYECKHUX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTOJbI npu peICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaad

6.21

HpI/IMeHSITL HpOCTCfIHIHC nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUYICCKUX 3a/1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKHU3HU, paCllO3HABATh MPOABJIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHKE: aHAIMU3UPOBATH PCAJIbHBIC




CUTYyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku chopMyIHMpoBaHHOHN NpPOOIEMbI, MOACIHPOBATH pEaIbHBIE
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIOBATH ITOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U TEOpeM, ammapara anreopsl,
pemaTte  NPAKTUYECKHME  3a4a4d,  CBA3AHHBIE C  HAXOXICHUEM
r€OMETPUYECKUX BEJINYUH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, IPOCTPAHCTBO.
[onsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TTapPAJIICIIbHBIC
n CKpCHIUBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpsAMBIX ©W  IINIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MNapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHaIIpaBJICHHBIMHA
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBa NapauIeNIbHBIX IUIOCKOoCcTed. [lIpocreiimue
MPOCTPAHCTBEHHBIE (DUTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajienenunes,
MOCTPOEHUE CEUCHUI

7.3

HepHeH,}II/IKy.]'ISIpHOCTI) HpﬂMOfI U IUIOCKOCTU: TMCPICHAUKYIAPHBIC TIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHbIe U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMOU MEPIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B MIPOCTPAHCTBE: YroJl MEXAY MPSAMOUM U TNIOCKOCTHIO, IBYTPaHHbBIN
yroJi, JIMHEHHBIA YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI JI0 TUIOCKOCTH, MPOeKIusl pUurypsl Ha
IJI0CKOCTh. [lepneHAuKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. Teopema o TpEX mepreHuKyIsIpax

7.4

[lonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yromnbHas
npu3Ma, TpaHd M OCHOBAHUS MPHU3MBL, MpsMas W HAKJIOHHAs NPU3MbI, OOKOBas W
TMOJIHAs TIOBEPXHOCTH Mpu3Mel. [lapasienenumnesn, npsSaMOYroiabHBINA Mapaienenurne]] u
ero cpoiictBa. [lupamuna: n-yromnbHas nupamuaa, TpaHH MU OCHOBAHHUE MUPAMUIBL,
OOKOBasi W TOJIHAS TOBEPXHOCTh NHPAaMUIbI, MpaBUJIbHAS M yceu€HHas MUpaMU[A.
DneMeHThl TpuU3Mbl W Tnupamuabl. [IpaBuiibHBIE MHOTOTPAaHHUKH: TOHSITHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, TMpaBWIbHAS TMpU3Ma M MpaBWIbHAs MHpPaAMHUA,
MpaBWJIbHAS TPEYroJIbHASI TUpaMUJIa U MPaBUIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOTPAHHMKAX: OKTadJp, MAOJAEKa’Ap U ukocayapyrue CedeHus
MIPU3MBI U TTHPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMnuax, MapaeJICIuIeaax, IpaBHUJIbHBIX
MHOT'OIpaHHUKaxX

7.6

Brlunciaenue 31Ie€MEHTOB MHOT'OT'paHHUKOB: pe6pa, AuaroHajaiu, YrJIbl. [Inomane
OOKOBOM MMOBEPXHOCTU U MOJIHOH MOBECPXHOCTHU HpﬂMOﬁ MPpU3MBI, IJIOIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPSMOH mpu3Mebl. [Lomans 60k0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 066EMe. OO6BEM nUpaMuUIbl, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXIY TUIOIIAASIMUA TTOBEPXHOCTCH,
00BbEMaMHU 11O OOHBIX TENT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ HOBerHOCTI/I. HI/IJ'II/IH)Ip: OCHOBAHUA " 6OKOBa$[ HOBerHOCTI),
o0Opa3syromas 1 0Ch, TUIOMIAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yronIie KOHNYECKOW MOBEPXHOCTH, OCh U BEpIINHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yrolias U OcCh,
mIomaas OOKOBOW M TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: oOpasyromue u
BbICOTa, OCHOBAHHUA U OoKoBas IMMOBEPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdephl. B3anmHuoe
pacnofio)keHue cdepbl U TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka MIMHApPA U KOHYCa

6.5

KomMOunarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAs] B MHOTOI'PaHHUK, WM TEJIO BpallleHuUs

6.6

[Tonatue 06 oO6BEme. OcHoBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunea u cieacTBus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O06bEM 1Iapa u wiomaas chepsbl

6.7

[Tonpo6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXY TUIOMIAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TET

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

Bektop Ha muockocth ¥ B npocTtpaHCTBE. CII0)KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno nmapamienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCHUCTBUI C BEKTOpaMU

6.10

[IpsmoyronpHas cucrtemMa KOOpIMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkalspHOe
IIPOU3BEACHNUE BEKTOPOB. BblUMcCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH T€OMETPUUYECKUX 3314




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1ero
o0pa3zoBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OpPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoOMa, Teopema, CIIeJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
o0paTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIECHUE, NMPUBOAUTH HPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOHU WHIAYKIUH,
MMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMTPHU PCUHICHUHN 3aaa4, OLICHNBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; yYMEHHE OINEpPHUpPOBATH
MOHATUSAMU: MHOXECTBO, IMOAMHOXECTBO, OII€palluh HaJd MHOXCCTBAMU,
YMEHHE WCIOJb30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar — Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI W NPU PEIICHUU 3a]ad, B TOM
qHCcIIe U3 IPYTHX YUeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHITHIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
W OMHUCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMH; UCTIOJB30BaTh Tpadbl Mpu

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE 4YHCIIO, LEJIOE 4YHUCIIO,
CTEIEHb C LIEJbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHOW CTEIIEHH, CTEIEHb C
palMOHAIBHBIM TI0OKa3aTelIeM, CTENEeHb C JIEHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM Uucla, CHHYC, KOCHHYC W TaHIEHC IMPOU3BOJBHOTO YHUCIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJbHBIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCell; YMEHHE HCII0JIb30BaTh IPU3HAKU JIEIMMOCTH, HAUMEHBIINH 00IInii
JIeTUTEeIh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U MpeoOpa3oBaHUs
BBIP@)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pAallMOHATIBHBIX ~ BBIP@KEHHUM; yMEHHME  ONEepUpoBaTh  MOHATHUAMHU:
MOCIIEI0OBATEIbHOCTD, apH(MeTHUecKass Iporpeccus, IeoMeTpruYecKas

nporpeccusd, OCCKOHEUHO y6LIBaIOIJ_Ia}I TCOMETPpHUYICCKAA TIPOTPCCCHs,




YMEHHUE 3a/1aBaTh IIOCIECAOBATEIBHOCTH, B TOM 4YHCIE€ C IIOMOILBIO
PEKYppEHTHBIX (hopMys; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIIA, MOJYIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (QopMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anredpanyeckas); yMeETb
NPOU3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBATh
HOHATUSIMM:  MaTpuua 2xX2  um  3X3, onpeaenuTeslb  MaTpHIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHne onepupoBaTh MOHATUSAMH: PalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3IMYHBIX NPUEMOB; pEIIATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IIapaMeTpOM; IPUMEHSATH
YPaBHEHUsS, HEPAaBEHCTBA, MX CHCTEMBI UId DPEUICHUS MaTEMaTHYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peanbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HNEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GyHKIMM, SKCTpeMyM (QYHKIMM, HauOoOJIbLIee W HAMMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAsA (YHKIIHS, aCHMOTOTHI rpaduka
GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢u3nueckuif CMBICI TPOU3BOAHOM, MepBooOOpa3Has, ONpPEIeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMK (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOU K rpaduky
(GyHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJIEHOB C HMCIOJB30BAaHHWEM arfmapara MaTeMaTH4eCKOTO
aHallM3a; TPHUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIYYIIEero
pelIeHUs] B MPUKIATHBIX, B TOM YHUCIE COLUATbHO-?PKOHOMHYECKUX H
¢busznueckux 3a7adax; HaXOAWTh TUIOMATU U O0OBEMBI GUTYpP C MOMOIIBIO

HUHTCTpalia; IMPUBOAUTL MNPUMCPBI MATCMATUYCCKOIO MOJCIUPOBAHUA C




noMoIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KOMNO3MLUs (QYHKIUH, nuHeiHas (yHKUUS, KBaApaTudyHas (QyHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMHU, OOpaTHBIE TPUTOHOMETpUYEecKHe (YyHKIHHU, TOKa3aTelbHas WU
norapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  HpeoOpa3oBaHuss  rpagukoB  (yHKIHWH,
UCTIOJIb30BaTh TPa(QUKH IS W3YYSHHs MPOLIECCOB M 3aBUCHMOCTEH, MpH
peleHny 3ajad U3 APYruX YYeOHBIX NPEJIMETOB M 33734 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pelieHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C TapamMeTpaMu; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX TUIIOB (B TOM YHUCIE Ha
MPOLIEHTHL, JOJM U YacTH, Ha JBWKEHUE, paboTy, CTOUMOCTh TOBapoB U
yCIIyT, HAJOTH, 33Ja4d U3 0OJaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3a/1a4M, HMCCIIENOBATH IMOJYYEHHOE PEIICHUE U
OIICHUBATh MPABIONOAOOHOCTh PE3ylIbTaTOB, YMEHHE MOJEIUPOBATH
peanbHblE CUTyallUd Ha $3bIKE MATEMAaTHKH; COCTaBJIATH BBIPAKEHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33Ja4l, UCCIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIHOJB30BAHUEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJblllee U HauMEHbIlIee 3HAYEHUS, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, Ha AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOILECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TMOMOUIBI0 TabMUIl MW JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM UHCJIE€ C MPUMEHEHHEM TrpapuuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUEeCKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'paMM paCCCUBAHUS U JIMHEHOM perpeccun

YMeHHe OmnepupoBaTh IOHATHAMU: CIy4alHBIA OIBIT U CIIydallHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH

BCPOATHOCTL € HCIOJIb30BAHUCM Fpa(I)I/I‘-ICCKI/IX MCTOHOB;, IIPUMCHSATH




(GopMyNBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny bepHymu, komOuHaTOpHBIE (HAaKTHI M (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHI; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BEJWYMHBI, (YHKIUU  pacHpeieiieHusi W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIIpPENCICHUH sl pelIeHus 3a/1a4;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHI TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBICHUSAX;, YMEHHE
OTIEPHPOBATH TMOHATHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHWUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KICHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATHHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO MOJETh U

MHTEPIPETUPOBATH MOJTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TpEXTPaHHbIN YTroj, CKpelMBaloluecs npsaMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSIMBIMU,
yroil MeXAy TMpsSMONM M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHHe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy MPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMH; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/1a4 U3y4eHHbIe (PAKThI U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepsl OOBEKTOB OKPY)KAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYecKue
MOJIETTM C TIOMOIIBI0 TEOMETPUYECKHX NOHSATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4U
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, IPAaBUJIbHBI MHOTOI'DAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenurnes, Opu3Ma, NOUpamuaa, (urypa M MOBEPXHOCTb
BpallleHHs], LMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, IMI0MAIb
IOBEPXHOCTH NHPAMUBI, IMPHU3MBI, KOHYyca, IMJIMHApA, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHYca, Illapa, pa3BEPTKAa MOBEPXHOCTH, CEYEHMs KOHyca U LWIMHIpA,
NapajuleJIbHbIE OCH WJIM OCHOBAaHMIO, CEUEHHE Ilapa, IUIOCKOCTb,

Kacaromasacs C(l)epLI, oujinHAapa, KOHYCA; YMCHHUC CTPOUTb CCUHCHUC




MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
(bopMynHpOBaTh OIpeaeSICHHs] U3y4aeMbIX (HUTyp, BBIIBUTaTh TUTIOTE3bI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOJAUTH KiIaccu(ukanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHbIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
napajyiIeIbHBIA TIEPEeHOC, CUMMETPHSl Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYpHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHny 3aad; HaXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JIJIMHA, YTOI,
Io1aab, 00bEM) MpPU PELICHUH 33134 U3 JPYTrux y4eOHBbIX MPEeIMETOB U
W3 peallbHOW JKU3HHW; YMEHHE BBIYHCIATH T'€OMETPHUYECKUE BEIWYHHEI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4eHHbIe (OPMYyJbl M METOJbl, B TOM YHCIE: IUIOIIAJh MMOBEPXHOCTH
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHApA, IUIomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenunea, MUPaMubl, MPU3Mbl, [UIMHIPA,

KOHYyca, II1apa; yMEHHE HaX0UTh OTHOIIIEHHUE 00BEMOB TIOTI00HBIX (pUryp
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VYmenune OIICPHUPOBATL NOHATHUAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOpPAWHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, pPa3IoKECHUE BCKTOpa IIO 633H0y,
CKaAIIIpHOC IIPOM3BCACHUEC, BEKTOPHOC IIPOU3BEACHHUE, YIrojJl MEKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pCIICHUA TCOMETPUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘le6HLIX npeamMcETOB
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YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMAaTHKUd B M3YyYCHUH NPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHE pAaCIO3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coiep:KaHUs
1 Yuciia ¥ BEIYMCIEHUS
1.1 Harypanbsubie u nensie uncna. [Ipu3Haky qeIMMOCTH HETbIX YUCE
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECSATHYHBIE JAPOOH, MPOICHTHI,
' 0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOH creneHu. JleiicTBus ¢ apudmMernyecKumMu
' KOPHSIMH HATYPATbHOU CTETICHH
L4 Crenens ¢ 1ensIM nokaszarenaeMm. CTeNeHb ¢ pallMoOHalIbHBIM Moka3areneM. CBolcTBa
' CTETICHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. JlecaTnynble 1 HaTypaabHbIE JOrapudMbl
JeiictButenbHple  4Hucia. Apudmerndeckue omepanuu ¢ JCHCTBUTEITbHBIMU
1.7 gucnaMu. [TpuOnnkEHHbIC BEIYUCICHUS, TTPABIIIA OKPYTJICHUS, TIPUKHJIKA U OT[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pa3oBanue BHIPpaKEHUI
1.9 KommnekcHsie yncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIC YPAaBHEHHS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpUroHOMETPUYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOorapupMUIEcKre ypaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKie HEPABEHCTBA
2.8 Tpuronomerpudeckrue HepaBEeHCTBA
29 CucTtemMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMK U TpaduKH
3.1 Oynkiys, cnocoObl 3ananus ¢yHkiuuu. I'padux ¢ynkumu. Bzanmuo oOpaTHbIE




¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIHHA

OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.

[IpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.

32 MakcuMymMbl U MUHUMYMBI (QyHKIMH. HanOompinee W HauMEHbIIEEe 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3arerneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomeTpuueckue QyHKIMU, HX CBOWCTBA U IPadUKH
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
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OTtkpeIThii 6ank 3aganuii EI'D ®UIIN, DnemeHTsl KOMOMHATOPUKH, CTATUCTUKUA U TEOPUH
BEpPOSATHOCTEH, 0a30BBIM YPOBEHB. DIEMEHTHl KOMOMHATOPUKHU, CTATUCTUKUA U TEOPUH

BeposiTHOCcTel. ba3oBblii yposens. http://ege.fipi.ru/.






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 652185396560566351996131268363309912619724340079
Bnageney Ennceeea TaTbAHa MeHHaALEBHA

OedcTerTened C17.11.2025 n0 17.11.2026



http://www.tcpdf.org

		2025-11-17T16:05:22+0500




