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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIIEHHOCTH M MPEAMETOB T'yMaHUTAapHOro LHUKJIA. [IOCKOJBKY JIOrMYECKO€ MBILICHHE,
dbopmupyeMoe TpU  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW NpPU pElIeHUU
F€OMETPUYECKUX 3aJa4y, YMEHHE BbIABUIaTh U OIPOBEPrarh TI'UIOTE3bl HEMOCPEICTBEHHO
HCIOJIb3YIOTCS IPU PEIICHUH 33Ja4 €CTECTBEHHO-HAy4yHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHus: nmporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOin€HHOM ypOBHE —
pa3BUTHE WHIUBUIYalIbHBIX CHOCOOHOCTEH oOOydaroluxcs MNpU H3YYEHHUH T€OMETPHH, Kak
coCTaBJsifOLIeN MpeaMeTHOM oOmactu «MaremaTnka M HHPOpMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTOo MNpo(eccrOHalIbHOTO
00pa3oBaHus, CBSI3aHHOTO C UCIIOJIB30BAHUEM MAaTEMaTUKU.

[IpropuTeTHBIMH 3a/1la4aMH Kypca reOMEeTpUU Ha yriyOJaEHHOM ypOBHE, PaCHIMPSIOIIUMU
U YCWJIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

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

(¢bopMHpoBaHHE TPEACTAaBIECHUS O MPOCTPAHCTBEHHBIX (UTrypaX KaK O BaKHEHIIMX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh UM MU3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHHE NOHATHHHOrO ammapara mno pasaeny «CrepeoMerpus» ydyeOHOIo
Kypca reOMeTpHUu;

(bopMupoBaHHE yMEHHs BJIAZIETh OCHOBHBIMM MOHATUSIMHU O IMPOCTPAHCTBEHHBIX (UTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpPMyd M YMEHHE HUX NPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME YMEHHUsS PpAcIO3HaBaTh Ha 4YepTeKaxX, MOJEIAX U B PEATbHOM MHpE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHUE€  NOHUMAaHHUSA BO3MOXXHOCTH ~ AKCMOMAaTHYECKOTO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (opMUpOBaHHE MOHMMAHHUS POJM AKCMOMATUKHU IIPU IPOBEIECHUU
paccyxJIeHUI;

¢dbopMupoBaHME YMEHMs BIAJIETh METOJAMHU JI0Ka3aTeIbCTB M AJITOPUTMOB pEIIEHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKA3aTENIbHbIE PACCY)KICHHS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH JIOKAa3aTeNbCTB MPU OOOCHOBAHMM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETYKTUBHBIX PAaCCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, NO3HABATEIIbHOM aKTUBHOCTH, HCCIEI0BAaTENbCKUX YMEHUH, KPUTUYHOCTHU
MBIIIUIEHUS], HHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHM: YMEHHUs
pacro3HaBaTh IPOSIBICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYallMsIX U IPU U3YYEHHM APYIHX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJENMPOBAHMS peabHBIX CUTYAIMi, MCCIeIOBAHUSL
MOCTPOEHHBIX MOJIeNIel, HHTepIpeTalliy MOJYyYeHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Kiaccax sAisitorcsa: «lIpsAmble M IUIOCKOCTH B IPOCTpaHcTBe», «MHOrorpanHukmy», «Tema
BpallleHUsD», «BEKTOpBI U KOOPANHATHI B IPOCTPAHCTBEY, «/{BHXKEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayonéHHoM ypoBHEe oOyuenus B 10—11 kiaccax, OTHOCUTCSI KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylbTaTaM  OCBOEHUS
@enepanbHO pabodel MPorpamMMbl, pacipeAeICHHBIM 10 Toj1aM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSMM M HaBBIKAMH MOCIEAOBATEIbHO W TOCTYNATENbHO, € COONIOJEHWEM MpPHUHLHUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHUIO T€OMETPUU Ha YTIyOIEHHOM YPOBHE MO3BOJISET:

co3gath ycioBus Ui auddepeHuHanud oOydeHUus, MOCTPOEHUS WHIMBUIYAIbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYarOMMUXCS K MPOJOJKEHUIO M3y4eHUs MaTeMaTHKU ¢ y4ETOM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmuM u TpodeccruoHaTbHBIM
o0pazoBaHUEM.

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



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATUA cTepeoMeTpuu. Touka, mpsimasi, MI0CKOCTh, MpocTpaHcTBo. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIISIICTBHS U3 HUX.

B3aumHoe pacnosioskeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
CKpeluBaromuecs npsamele. [IpusHaku ckpemuparomuxcs npaMbix. [lapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MNpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue Guryp. OCHOBHBIE CBOMCTBA MapaLIETLHOTO MPOSKTUPOBAHHUS.
N300paxkenue guryp B mapajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy NpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: mapauleNbHble IJIOCKOCTH,
CBOMCTBa NapauIeNIbHbIX IIocKocTel. [IpocTeiiie npocTpancTBEHHbIE (DUTYPhI HA MIIOCKOCTH:
TeTpad/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepnieHqUKYISIPHOCTE  TIPSIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISPHBIC TPSMBIE B
MPOCTPAHCTBE, MpsAMbIE MapajUlesibHble U MEPHeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPHNEHIUKYISIPHOCTH NPSIMOM M IIOCKOCTH, TeOpeMa O NpsIMON MEepHeHIUKYISIPHOU
miockocTu. OpTOroHanbHOE NMpOeKTHpOoBaHME. [lepneHAuKysip U HAKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[TepieHAMKYASAPHOCTD MIIOCKOCTEW: MPU3HAK MEPHEHAUKYISIPHOCTU IBYX IUIoCKOCTel. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTriabl B IPOCTPAHCTBE: YroJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA 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.

MHOrorpaHHMKHN

Buznbl MHOrorpaHHMKOB, pa3BEpPTKa MHororpaHHuka. [Ipusma: nN-yronapHas mnpusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBasi M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MpSIMOYTOJIbHBIM Mapajienenunes W ero cpoiictBa. Kparwailme nytm Ha HOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi TUpaMua, MpaBuibHas U yceu€HHas nupaMusl. CBoiicTBa pédep u OOKOBBIX TpaHeit
MpaBUIbHOM mnupaMubl. IIpaBuibHbIE MHOTOIpDaHHHMKHU: MpPaBWIbHAs MpPU3Ma U INpaBUJIbHAs
nMpaMuia, mpaBuibHas TPEyroiabHas MUpamMuia U MpaBUIbHBIN TeTpasap, KyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCAP.

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

CummeTpusi B MNPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU TPABWIBHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajielenuneaa, CUMMETpUs
MPaBUIIbHBIX MTPU3M, CHMMETPHUSI MPABWIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, TMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJICHHbIE U TMPOTUBOIOJIOXKHO HAMpPABICHHbIE BEKTOpbl. PaBeHCTBO



BEKTOPOB. JIeHCTBHUS C BEKTOpAMM: CJIOXKEHHWE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOXKEHHME BekTopa Ha uucio. CBoiicTBa cioxeHus BekTopoB. CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tpé€x BekTOopoB. [IpaBuino mnapawienenunena. Teopema O pPasjioKEHUH BEKTOpA MO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsmMoyrosbHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAy KOOpAMHATaMH BEKTOpAa M KOOpAMHATaMU TOYEK. YTOJI
MEXy BekTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB.

11 KJIACC

Tena Bpamenust

ITonsaTus: MUWIMHAPHUYECKad MOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)epI/I‘-IGCKaX
MIOBEPXHOCTh, OOpasyrouue mnoBepxHocTed. Tema BpalleHWs: LUWIMHIP, KOHYC, YCEUEHHBIN
KOHyc, cdepa, map. BzaumHoe pacnoniokeHue cgepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
chepe. M300paxeHune Ten BpaleHUs Ha MIockocTu. Pa3BépTka muunHapa u koHyca. CummeTpus
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOJIBLHOTO
napauienenunena U ciaeactsus w3 He€. OObEM MpSIMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 konyca. O0bEM 11apa U apoBOro CETMEHTA.

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

[Tmomanpk MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomianas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHOIIEHHE O0O0BEMOB, TUIOIMIAJACH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIHOJb30BaHUEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoenne ceyeHUH MHOTOTPAHHHMKOB M TEJI BpalICHUs: CEYEHHS LWJIMHIpA
(mapannenbHO M MEPIEHIUKYISIPHO OCH), CEYEHMs] KOHyca (MapajulesibHble OCHOBAHUIO U
MPOXOJIALINE Yepe3 BEpPIUIMHY), CEYCHHsI IIapa, METOJIbl MOCTPOCHMSI CEYCHHI: METOJ CJE/IOB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO/I IEPEHOCA CEKYILEN IITIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B pocTpancTBe. Onepanuu HaJ BEeKTopaMu. BekTopHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOr0 yMHOKEHHUs. l[IpsiMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOM MpHU
pEeLIEHUU TEOMETPUYECKUX 3a]au.

JBu:keHHsI B IPOCTPAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpakenus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBAa JABW)KCHHMH. BHIbl ABWKEHHI: MapajuIeNIbHBI NEPEHOC, LEHTpalbHAs CUMMETpUS,
3epKaJIbHasi CHMMETpPHs], IOBOPOT BOKpYr mpsMoil. [IpeobpazoBanus nogodus. [Ipsmas u cdepa
Oinepa.



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

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

COPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MLIMM  OOyJaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHUH, NpPOLEAYp TpakIaHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHWE B3aMMOJECWCTBOBATh C COLMAIbHBIMM WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIMSIMU U HA3HAYCHHEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCUMCKOW MAaT€MaTUYECKON IIKOJIbI, MUCIOJb30BAHUE ATHUX JOCTHUKEHUU B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JyXOBHBIX IIEHHOCTEH  pOCCHMHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JNOCTHKEHUM HAayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETo;

4) acTeTHYeCKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peEIIeHUH, pacCyXJICHUH, BOCIPUUMYUBOCTH K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI 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 pa3NuyHbIM chepam
podecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camMo00pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HA COCTOSHUE MNPUPOJHOW M COLMAIBHOM Cpelbl, OCO3HAHHE
rI00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpefpl, MIaHUPOBAaHUE
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN AJIs1 OKPY/KAIOLENH Cpeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJIOBEYECKOM ACATEIIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHUS LUBUIIU3ALINM,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBeEpPCAJIbHbIE yUeOHbIE 1eiiCTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX O6T)€KTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUAMH, (QOPMYIUPOBATH ONpEACNeHUs TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(PHUKAIMKA, OCHOBAaHUS i OOOOIIEeHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOPa30BHIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YHACTHBIC U O6H_H/Ie, YCJIOBHEIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3W W IIPOTUBOPCUUA B (1)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeajiaraTtb KpUTCPpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEeMaTHUECKUX YTBEPKACHUN (MIpsiMbIEe U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMIO, MPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee TMOAXOAAIIUMH C Y4ETOM CaMOCTOSTENBHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKU MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiaeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(dbopMHUpOBaTh TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITENILHO ~ CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

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

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMIPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PAa3WYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTeMAaTU3UpPOBAaTh W HMHTEPIPETUPOBATH HMHOOPMAIMIO pPA3TUYHBIX BUAOB ©  GopM
MIpe/ICTaBJICHHUS;



CTPpYKTYpUpOBaTh  WMH(POpPMAIMIO, TMPEICTaBIATH €€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Ji¢ 0OCYXXIEHHUS 3a7aBaTh BOTIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEeMBI, MPOOIIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HMACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Juajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
TIO3UIIHIA, B KOPPEKTHOU (hopMe POpMyITUpOBATH pa3HOTIIACHUS, CBOM BO3PAKEHIS,

OpEACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpEe3eHTaluu U
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHblEe YyHUBeEpCcabHbIEe YU4eOHbIE 1eHCTBHS

Camoopranuszanms:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHHs 3aJadd, BBIOMpaTh CIOCOO peleHHs ¢ Yy4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YJMOLMOHAJILHBIA HHTEJICKT:

BJIaJIeTh HAaBbIKAMM II03HABATEIILHON pe(uIeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJabTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/lauld, BHOCHUThb
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHMBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMOKEHUSI WM HEAOCTHXKEHHsI pe3ylIbTaTOB JESATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1€JIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHON paloOThl, pacnpeneniarb BHJIbI padOT, TOrOBAPUBATHCS, OOCYXKIATh
IpoIeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCYKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh pPabOThl U KOOPIUMHHPOBATH CBOU JECUCTBUS C
JIPYrUMHM 4IEHAMH KOMAaH/bl, OLIEHUMBaTh KAayecTBO CBOEro BKJaJa B OOLIMI MpPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xoniy 10 kjaacca oOydaronuiicss HayIuTCs:

cBOOOJTHO ONEPUPOBATh OCHOBHBIMH TMOHATHSAMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
IIPOBEJICHUY MaTEMAaTUYECKUX PACCYKICHUM;

IPUMEHATh AaKCHUOMBl CTEPEOMETPUM M  CIEACTBUA W3 HUX I[pPU  PELICHUU
r€OMETPUUECKUX 3a/1a4;

KJIaccu(UIMpPOBaTh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B IIPOCTPAHCTBE, MEXKTY IIPSIMOM U IJIOCKOCTBIO;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU, CBI3aHHBIMHU C MHOTOTpaHHUKAMHU;

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

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJlacCU(PHUKAINN;
CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBS3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MApauIeNIbHOE, LIEHTPAJIbHOE U OPTOrOHAIBHOE MPOEKTUPOBaHUE GUTyp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHMsS] MHOTOIPAHHUKOB Pa3IMYHBIMU METO/AaMHU, BBIIOJHATH (BHIHOCHBIEC)
IUIOCKHE YepTeXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJ CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIIAJM IOBEPXHOCTEH MHOTOIPaHHMKOB (IIpU3Ma, IHPaMUAA),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (hOpMYIT;

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (QUTYPBI;

CcBOOOJIHO ONEPUPOBATH MOHATUSAMH, COOTBETCTBYIOUIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATE ACHCTBUS HaJl BEKTOPaMH;

pelmaTh 3aJa4d Ha J0Ka3aTeIbCTBO MATEeMATUYECKUX OTHOLICHUH M HaxXOXKJIEHHE
IreOMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHbIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/1a4 HOBBIIIEHHOI'O ¥ BBICOKOI'O YPOBHS CJIOKHOCTH;

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

U3BJIEKATh, peoOpa3oBbIBATH U UHTEPIPETUPOBATH uHbOpMaLIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, IMPEJICTABICHHY0 Ha YepTeXax Hu
PHUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HAHHUSA Ha I[PAKTUKE: CpPaBHMBATh U AHAIW3UPOBATh
peaJIbHbIE CUTYallUH, NMPUMEHSTh W3YYEHHBIE MOHATHS B MPOLECCE MOMUCKA PEIICHHUS
MaTeMaTH4ecku cHopMyIMpOBaHHON MPOOIEMbI, MOJIEINPOBATh PealbHble CUTYyallUU
Ha A3BIKE TE€OMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM
reOMETPUYECKUX TMOHATHM M TeopeM, amnmapara ainreOphl, peliaTh MPaKTUYeCKHe
3aJ1a4M, CBS3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKUX BEJINYMH;

UMETh TPEACTaBIE€HUS 00 OCHOBHBIX JTanax pa3BUTUS T'€OMETPUM KaK COCTAaBHOM
JacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.

K koniy 11 ki1acca oOyyaromuiicss HAyYuTCS:



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

ONEpUpPOBATh MOHATUSIMHU, CBA3AHHBIMU C TEJaMH BPALIEHUS: LWJIMHAPOM, KOHYCOM,
cdepoii u mapom;

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

KJIaccu(UIIMPOBATh B3AUMHOE PACIIOJIOKEHHE CEephI U TIIOCKOCTH;

BBIYMCIIATh 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: MHOTOTPaHHUK, BIMCAHHBIN B cpepy M ONUCAHHBIM OKOJO cdepsl,
cdepa, BMcaHHAas B MHOTOTPAHHUK WUJIU TEJIO BPAIllCHHUS;

BBIYMCIISATH COOTHOLIEHUSI MEXIY IJIOLIAASIMHU MMOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
TEI,

n300paxaTh H3ydaeMble (PUTYpBI, BBIMOIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3
PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BHUJI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUYEHHUS
TEJ BpalleHHUs;

W3BJIEKATh, MHTEPIPETUPOBATH u peoOpa3oBbIBATh uHpopManuo 0
MIPOCTPAHCTBEHHBIX T€OMETpUUYECKUX (Urypax, MNpEeACTaBIEHHYIO Ha yepTexax u
PHUCYHKaX;

cBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUU HaJl BEKTOPAMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHUCTEME KOOPAMHAT;

pemaTb TE€OMETPUUYECKHE 3aJayd Ha BBIYKMCICHHE YIVIOB MEXAYy MpSAMBIMU H
IUIOCKOCTSIMHU, BBIUHCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1a MIPU PELLICHUH;

CBOOOJIHO OIEPUPOBATH IMOHATUSAMH, CBA3aHHBIMU C JBWXEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKEHUN;

BBITNIOJIHATE M300paK€HUsT MHOIOI'PDAaHHMKOB W TEJ BpALIEHUS MpU MHapayle]bHOM
NepeHoce, HEeHTPAIbHON CUMMETPHH, 3€pPKaJIbHOW CUMMETPHHM, IIPU MTOBOPOTE BOKPYT
MPpSAMOM, IPeoOpa3oBaHuUs MOA00HS;

CTPOMTh CEUYEHUs] MHOTOTPAHHHMKOB M TeJ BpAllEHUS: CEYCHMsS LWIMHIpA
(mapajuienbHO U NMEPIEHAUKYIAPHO OCH), CeUeHHsI KOHYyca (IapasieibHble OCHOBAaHHIO
U TIPOXOJIAIINE Yepe3 BEPILNHY), CEUEHUS 11apa;

UCIOJb30BaTh METOJbl MOCTPOCHUS CEUCHMH: METOJ| CIEJOB, METOJ BHYTPEHHEIrO
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MITOCKOCTH;

JOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHHUS,

NPUMEHATh TeoMeTpUYecKue (akThl Ui pelIeHUs] CTEepPeoOMETPUUYECKUX 3ajad,
IIPEIIOJIATAIOINX HECKOJIBKO IIAaroB PEIICHHUs, €CJIM YCIOBUS IPUMEHEHHS 3a/1aHbl B
SIBHOU U HEesIBHOU (hopMme;

pemary 3aJadd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUICHMM M HaxOXKICHHE
TFE€OMETPUYECKUX BEJINYMH;

MIPUMEHSATH IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
PELIEHUH CTEPEOMETPUYECKUX 33/1aY;



NPUMCHATH IIOJYUCHHBIC 3HAHHUA Ha IMPAKTHKC: CpPaBHUBATb, aAHAJIU3UPOBATL U
OLICHUBATL PCAJIbHBIC CUTyalluU, IPUMCHATH U3YUCHHBIC IIOHATHA, TCOPEMBI, CBOICTBa
B IIpolecCe IOMCKAa peIIeHHs] MaTeMaTu4ecku CcHOopMyIHMpOBaHHON MPOOIEMBI,
MOJCIUPOBATh PCAJIbHBIC CUTyallU Ha A3BIKC I'COMCTPUHU, UCCIICAOBATH NOCTPOCHHBIC
MOJIEJIH C HMCIOJBH30BAHUEM T'€OMETPHUYECKUX MOHATHH M TEOpeM, ammapara aiareopsl,
pelaTh MPAKTHYCCKUC 3aaa4u, CBA3AHHBIC C HAXOXKACHHUEM I'COMCTPUICCKHUX BCIIMYNH,
HMCTh IPCACTABJICHHUA 00 OCHOBHBIX JTalax pa3BUTUA T'COMCTPHUH KakK COCTaBHOM
JacTu pyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTH MPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHororpaHHuKH 7 1
7 BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
O6bEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaa moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEeHuEe, 0600IICHNE 1 17 5
cUCcTeEMAaTu3alys 3SHaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

OcHoBHbI€E IpaBUJIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapaJICIIbHBIX PSAMBIX
(0Tpe3KoB), cepeIMHbI OTpE3Ka

[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas,
IJIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHsI Ha PUCYHKE
IJIOCKOCTH, MapajiebHbBIX MPSIMBIX
(oTpe3koB), cepeIMHbI OTPE3Ka

[TonsiTHS: MepeceKarouuecs MIOCKOCTH,
nepeceKaromuecs npsiMasi ¥ mIoCKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsiTHs: Mepecekaronuecs MmIOCKOCTH,
nepeceKaroIuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHuororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHoOrorpaHHHKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.
N3obpaxenune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHre MoCTpOEHHBIX
CEYECHMI Pa3HbIMM LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT yepe3 ux péopa.
N300paxkeHue nepeceueHus: NOTy4eHHBIX
IJIOCKOCTEN. PackpammmBaHue moCTPOSHHBIX
CeUeHUH pa3HbIMU I[BETaMU

12

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

13

N3o00paxkenue ceueHnit mupamMubl, Kyba u
MIPU3MBI, KOTOPBIE MIPOXOJIAT uepe3 ux péopa.
N3o00paxkenue nepeceueHus: NOMTy4eHHBIX
miockocTeil. PackpammBanue mocTpoeHHbIX
CEUeHUH pa3HbIMU I[BETAMU

14

Meton ciaenoB ajs MMOCTPOCHUMA CeYeHHI

15

Meton cieoB [UIsl TOCTPOEHUS CEUEHUI.
CBolicTBa nepecedeHni MPSIMBIX U




IJIOCKOCTEN

16

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuit B nupamuae, Kyoe mo
TpéM Toukam Ha p&opax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MOCTPOCHUS

18

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

19

[TocTpoenune ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aHUCh IIAroB
MIOCTPOEHUS

20

[TocTpoenune ceuenuii B mupamue, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3alKUCh 11aroB
MIOCTPOEHUSA

21

[ToBTOpenue mnanumeTpun: Teopema o
MIPOMOPLIIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

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

23

KonTponpHast paboTa "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue NpsMbIX B
npoctpaHcTBe. CKpELMBaIOLIUECs IPSMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamienpHbIe IPsIMBIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMO MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HAa TAaHHOU
npssMoi. Jlemma o nepecedeHnmn
MapaJuIEIbHBIX MPSMBIX IIOCKOCTHIO

26

[TapamtenpHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuIeIbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOILMXCS MPAMBIX

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapayIeIbHOTO MPOEKTUPOBAHUS.
N3obpaxenune pa3Hbix Guryp B
napajyuiebHON MPOeKIUH

28

LlenTpanbHas npoekus. Yroiu ¢
COHAIpPABJICHHBIMU CTOPOHAMH. YTOJ MEX]TY
MPSIMBIMU

29

3amaun Ha JOKA3aTeNbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

30

[ToHATHA: mapaNIENBbHOCTD NIPAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapaJuIeIbHOCTH IPSIMOU U IIOCKOCTH.
CpolicTBa NapayuIeIbHOCTU IPSIMOM U
IIJIOCKOCTH




31

I'eomerpuueckue 3a1auy Ha BEIYMCIIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOrO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannensHas npoeKuUs, IPUMEHEHHUE IS
MOCTPOCHHUSI CEYEHHM KyOa 1
napamenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHblie mnockoctu. [pusHaku
MapayuiebHOCTH JBYX IMJIOCKOCTEM

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAsIIei
yepe3 TOUKY, He MPUHAAIEKAIYI0 TaHHOM
IJIOCKOCTH U CIIEACTBHS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX NIEPECCUCHUSI TIPH
MEePECEUYCHHH IBYX MapaJlICIbHBIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa mapauieabHbIX IIIOCKOCTEN: 00
OTpe3Kax NmapasuieIbHbIX MPSIMBIX,
3aKITIOUEHHBIX MEX]TY MapaljieIbHBIMU
MJIOCKOCTSIMU; O TIEPECEUEHUHU MPSMOU C
JBYMSI ITapaJIeIbHBIMU TIOCKOCTSIMHU

38

IToBTOpenue: Teopema [udaropa Ha
IIJIOCKOCTH




[ToBTOpEHUE: TPUTOHOMETPHUSL

39 MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

41 Brrancnenue JUMH OTPE3KOB B KyOe U
MIPSIMOYT'OJIBHOM I1apajulelIeuIe1e
[IepneHUMKYISIPHOCTD NPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U
IIJIOCKOCTH
[IepneHMKYISIPHOCTD NPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOM U
IIJIOCKOCTH
TeopeMa o CyllleCTBOBaHUU U

m €IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
4yepe3 TOYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTH

45 [InockocTy ¥ NepnEeHAUKYISPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46 [InockocTy ¥ nepneHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

47 [lepnennukyisap u HaxioHHas. [loctpoenue
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

48 [lepnennukyisap u HaxnoHHas. [loctpoenue
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

49 Teopema o Tpéx neprneHaAnKyasapax (mpsmas
u oOpaTHast)

50 Teopema o Tp€x nepneHauKysipax (mpsamas

u oOpaTHast)




51

Yron Mexay CKpeIuBatOIMMUCS PAMbIMHU

[Tonck neprneHMKyIspHBIX IPSIMBIX C

52 MTOMOIIBIO NEPIIEHIUKYIISPHBIX INIOCKOCTEN

53 OpToroHaiabHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

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

55 MPaBUWIILHON TUPAMUJIBI C TTIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 TI0CKOCTH. [IITOCKOCTH CUMMETpHIA B
MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMON U
MJIOCKOCTH KakK CJIEJCTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTPAHHUKH. Pacuér
PacCTOSHUIN OT TOYKHU JI0 MJIOCKOCTH

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

60 CUMMETPUS, CABUT TOUKHU IO MapaieIbHON
NpAMOM

61 CrBur no HenapajieabHON MPAMOH,
W3MEHEHHE PACCTOSHUIMA
KonTtponsHas padota "B3anmuoe

62 PacroJIOKEHUE NPAMBIX U TNIOCKOCTEN B
npocTpaHcTae”

63 [ToBTOpEHUE: Yyroy Mex 1y NpSIMbIMU Ha




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

FCOMCTpI/I‘-IeCKI/IC MCTOABI BEIYHCIICHHUA yTIJIa
MCXKAY NPSAMBIMU B MHOT'OI'paHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX
YTJIOB ABYTPAaHHOTO yria

67

[TepnenaukynspHbie 10cKOCTH. CBOMCTBA
B3aMHO MEPIEHIUKYISIPHBIX IITOCKOCTEN

68

[Tpu3Hak neprneHIuKyIIPHOCTH TI0CKOCTEN;
TeopeMa O MPSIMON NepecedeHust IBYyX
IJTOCKOCTEHN NEPNEHIUKYISIPHBIX TPEThEU
MJI0CKOCTH

69

[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEpeHusi, CBOMCTBA MPSIMOYTOJILHOTO
napajuiesienuneaa

70

TeopeMa O JnaroHajiu mnmpsaMoyrojibHOTro
ImapajijiCaCimIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIAIHBIC 3a/1a4H,
CBsA3aHHBIC CO B3AUMHBIM PACIIOJIO’KCHUEM
IPAMBIX U IINIOCKOCTH

72

HOBTOpeHI/ICZ CKpCUIUBAIOMINCCA TIPSAMBIC,
apaJiyICJIbHBIC TIJIIOCKOCTU B CTAHAAPTHBIX
MHOT'OIpaHHUKaxX

73

Hapa apaJilICJIbHBIX ILIOCKOCTEH Ha




CKPELIUBAIOIIMXCS MIPSAMBIX, PACCTOSIHUE
MEK/ly CKPEIIUBAIOIMMHUCS IIPSIMBIMHU B
IIPOCTBIX CUTYALUAX

Paccrosiaue oT TOUKH J0 IIJIOCKOCTH,

“ paccTosiHue OT MPSIMOU JI0 TNIOCKOCTH
Brruncnenue paccTosHuM MExX Ty

75 CKPEIIMBAIOIIUMHUCS TPSAMBIMH C IIOMOIIBIO
MEePIEHIUKYIISIPHON TJIOCKOCTH
TpéxrpaHHblid yroj, HEpaBeHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yria

77 DneMeHTHI c(heprUIeCcKOil TeOMETPHH:
reoJe3NUecKre JIMHUU Ha 3eMie

78 KonTtponsnas padota "Yrisl u pacctosaus"

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

80 [Tupamuna. Buasl nupamun. [IpaBunbnas
nupamuaa

81 [Tpusma. [Ipsimas 1 HaKJIOHHAS TPU3MBI.
[IpaBunbpHas npusma

82 [Ipsimoii napamienenunes, npsMoyroabHbIi
napajuienenumnesa, Kyo

83 Brinykneie MHOrorpannuku. Teopema
Olinepa
Brinyknbsie MHOrorpanHuku. Teopema

84 DOiinepa. [IpaBunbHbIEC U MOITYNPABUIIbHBIE

MHOT'OT'paHHUKHA




85 KonTtposneHas padota "MHOrorpanHuku" 1
86 [TonsiTHEe BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHoCTh BEKTOPOB 1
89 [TpaBwiio napasurenenwuena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
01 Paznoxxenne BekTopa 1o 6a31/1c3v/ TpEX 1
BEKTOPOB, HE JIOKAIIUX B OJTHOW MJIOCKOCTH
92 CkansipHO€ NTPOU3BE/ICHUE 1
93 Brrurcnenue yriia Mex, 1y BEKTOpaMH B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O00011IeHre U cucTeMaTU3alus 3HAHUN 1
99 O0001IeHre U cUCTEMATU3ALNS 3HAHUN 1
100 Hroropas koHTpoJIbHAs paboTa 1
101 Hroropas koHTpoJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOopenue Tems! "CkansgpHoe 1
MIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3KaX
6 YpaBHEHHE MIOCKOCTH, HOPMAaJb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOTOTpPaHHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAxX

HaxoxnaeHue paccTosiHui OT TOYKHU 10

13
TUIOCKOCTHU B KyOe

14 HaxoxpaeHnue paccTosiHuil OT TOYKHU 710
IJIOCKOCTH B MPAaBUJILHOW TUPAMUJIE

15 KonTtponpHas paborta "Ananuruyeckas
reoMerpus’"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHI

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B
CeueHnst MHOTOTPAHHUKOB: CTaHJapTHBIE

18 IJIOCKOCTH, TIEpECeUeHus MPSIMbIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TIIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenpHble NPSMBIE U TUIOCKOCTH:
pacy€T OTHOIIECHUI

21 [TapannenbHble MpsSMbIE U TIIOCKOCTH: YTJIBI
MEXAY CKPELIUBAIOLIIUMUCS TPSIMBIMU
[lepnieHiuKynspHbIE MPSIMBIE U TUIOCKOCTH:

99 CTaHJIapPTHbIE Tapbl MEPIEHAUKYISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

93 [lepnieniuKynsApHBIE MPSIMBIE U TUIOCKOCTH:
TEOpEMa O TPEX MEPIEHANKYIAPAX

24 [lepnenaukynsipHbIE TPSAMBIE U TIOCKOCTHU:
BBIYHCIICHUS IJIMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TIIOMA A MHOTOYTOJIbHUKOB,




(hopMyITBI TS TUTOIAEH, COOOpaskeHuUs
nooous

26

HOBTOpeHI/ICI I1omaan MHOFOYFOHBHI/IKOB,
(hopMyITBI IS TUTOIAIEH, COOOpasKeHUs
oao0ust

27

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

28

[Inomany ce4eHU MHOTOTPaHHUKOB:
IJIOLIA/IM MTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

29

[lnomanm ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001

30

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

31

O06bEM Tema. OOBEM TPAMOYTOJIBHOTO
napauiesienunea

32

3amauu 00 yaBoeHUU Kyba, 0 KBajpaType
Ky0a; 0 TPHCEKIIUU yriia

33

CrepeomeTpHueCcKHe 3a/1aui, CBSI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasJiesienumnesa

34

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

35

O0BEM npsAMOi IPU3MBI




CrepeoMeTpUUECKUE 3a]1a4l, CBA3aHHbIE C

3 BBIUMCIIEHUEM 00BEMOB IPSIMOM MTPU3MBI

37 [IpuknanHeie 3a1a4n, cBsI3aHHbIE C 00BEMOM
PSIMOM IPU3MBI
Brrancenne 005EMOB TeIT C TOMOUIIBIO

38 onpenenénnoro uarerpaiga. O0sEM
HAaKJIOHHOHN IIPU3MBI
Brruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénHoro uaTerpaia. O0sEM
A PAMHUJTBI

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

41 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

42 CrepeoMeTpHuecKre 3a/1auu, CBI3aHHbIE C
00bEMaMu HAKJIIOHHOM MPU3MBI

43 CrepeoMeTpHuecKue 3a/1aui, CBI3aHHbIE C
o0bEMamMu MHUpaMUIbI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

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

46 [Ipumenenne 00bEMOB. Beiuncienue
paccTosHUA 0 TIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOTOTpaHHUKa"

48 [unuaapudeckas MOBEPXHOCTD,




o0Opa3yoIne UIHHIPTISCKON
IIOBEPXHOCTHU

Hunuuap. [IpsaMoit KpyroBoi HUIUHAD.

49 [Inomane MOBEpXHOCTH LIUIUHIPA

50 Konnueckas noBepXHOCTh, 00pa3yromnue
KOHMYECKOU noBepxHocTh. Konyc

51 Ceuenune KOHYyca TNIOCKOCTBIO,
napajuieIbHOM MIIOCKOCTH OCHOBAHUS

52 VYceuénnblil konyc. M300pakeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH M TMOJTHOM
MMOBEPXHOCTH KOHYCa

54 [Tmomaae 60KOBOY MOBEPXHOCTH M TIOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MIOCTPOCHUEM CEUEHMH HUIMHIPA, KOHYyCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEYCHMI 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 n

n300pakeHue mapa




61

[Mepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdeps miaockoctsro. Bun u
n300pakeHue mapa

62

VYpasuaenwne chepsl. [Tnomans chepsr u eé
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuiecKue 3a1au Ha
J0Ka3aTejIbCTBO U BBIYHUCIICHHUEC, CBA3aHHBIC
co cdepoii U mapoM, TOCTPOCHUEM UX
CEUYEHU TIIOCKOCTHIO

65

CrepeomeTpuyeCcKHe 3a/1a4u Ha
JO0Ka3aTeJIbCTBO U BBIYHUCIICHHUEC, CBA3aHHBIC
co cdepoii u mapoM, TOCTPOSHUEM UX
CEYECHMH TUIOCKOCTHIO

66

[Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO cepoit
U 11apoM

67

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

68

Pazanunsie KOM6I/IHaHI/II/I TEJI BpalllCHUsA U
MHOTI'OI'paHHHUKOB

69

3agaun no Teme ""Tena U MOBEpXHOCTH
BpaieHus"

70

3agaun no Teme ""Tena U MOBEpXHOCTH
BpaueHus"

71

KonTtponpHas pabota "Tena 1 moBEpXHOCTH
BpaiieHus"

72

O06wém nununpa. Teopema 06 00bEMeE




IpsAMOro NuJIMHApa

73

Beruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaita. OobpéM KoHyca

74

[Tnommamy GOKOBOM M TIOTHOM MOBEPXHOCTH
KOHYca

75

CrepeoMeTpHyuecKUe 3a/1a4l, CBSI3aHHbIE C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA, KOHYCA

76

[Tpuknagaeie 3agaun o teme "OOBEMBI U
TIJTOIAIU TTIOBEPXHOCTEHN Ten"

77

O6béM mapa u maposoro cexkropa. Teopema
00 00bEme mapa. [Tnomans cdepsr.
CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
BBIYUCIICHUEM 00BEMOB TI1apa, MapOBOTO
CErMEHTa U I1apOBOr0 CEKTopa

78

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
moma b0 cepbl. COOTHOMICHUS MEXKTY
IJIOIAIIMK TTOBEPXHOCTEH U 00bEMaMu
O0TOOHBIX TE

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 00bEéMa rpu mo00uu.
CrepeoMeTpHUYECKUE 3aJ1a4H, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeI U IIOIIAAeH
MOBEPXHOCTEH

80

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

81

JIBr>keHus npoctpaHcTBa. OTOOpakeHusl.
JIBr>keHus U paBeHCTBO ¢uryp. O0mue




CBOMCTBA JIBKEHUH

82

Bupl 1BUKEHMIA: TTapauieibHbIN NEPEHOC,
LIEHTpAJIbHAsI CHMMETPUS, 3€pKajJbHAas
CUMMETPHUS, IOBOPOT BOKPYT HNPSIMOU

83

[Tpeo6pazoBanwmst mogo6us. [Ipsmas u chepa
Ditnepa

84

FCOMeTpI/I‘-IGCKI/IC 3aaa4u Ha IPUMCHCHUC
JABMOKCHUA

85

Kontponbnas padota "BekTopsl B
MIPOCTpaHCTBE"

86

O6o6maromniee nopropeHue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 xnaccos,
cucreMarn3anus 3HaHui: "[lapamiensHOCT
MPSAMBIX U IJIOCKOCTEHN B MpOCTpaHCTBE"

87

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpancrae"

88

O6o06matomee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npocrpanctae"

89

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTo/10B Kypca reometpun 10-11 xinaccos,
cucTeMaTu3anys 3Hanuii: "OobeM
MHOTOTpaHHUKa"

90

Ob6o6maromniee noBroperue 11 nmoHsTuit u
MeTo10B Kypca reomerpun 10—-11 xnaccos,




cucremMarusanus 3Hanuii: "Oo0beM
MHOTOIpaHHUKa"

Oo6o6maromee mosroperue 11 moHsTHi U
MeToJI0B Kypca reomerpun 10-11 kaccos,

o1 cucteMaruzanus 3Hanuit: "[lnomanu
MMOBEPXHOCTH U 00BEMBI KPYTJIBIX T
O6o06maromniee nopropeHue 11 noustuii u

92 MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucreMaTusanus 3Hanuii: "Ilomann
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEN"

93 Wrorosas koHTposbHas paboTa

94 Wrorosas koHTposbHas paboTa

95 [ToBTOpEeHUE, 0600IICHNE 1

cUCTEMAaTU3aIys 3HaHUI

HcTopust pa3BUTHS CTEPEOMETPUHN KaK
96 HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUH

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

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

HcTopust pa3BUTHs CTEPEOMETPUN KaK
99 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUUN KaK

100
HayKH U €€ poJib B pPa3BUTHH COBPEMEHHBIX




HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

WcTopus pa3BUTHS CTEPEOMETPUH KaK

101 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)KECHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KECHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIEICTBHS M3 HUX IPH PEHICHUU
' reOMETPUIECKUX 3a/1aY
73 OnepupoBaTh TOHATHSAMH: TAPAUIETBHOCT M HEPHEHAUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpummpoBaTh B3auMHOE pPAcIOIOKEHHE TPSAMBIX M ITUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JIBYIPAaHHBIA YTOJI, TPaHW IBYTPAHHOTO YIJIa,
7.5 pedpo NIBYrpaHHOrO yrja, JUHEHHBIA Yroj JBYTpaHHOTO yria, rpaJlycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHUpamMujaa, MOpuU3Ma,
' MPSIMOYTOJIFHBIN MMapajuiesienuIie 1, Kyo)
Knaccudpumuposare ~ MHOTOrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA s
7.8 KjaccupuKanuu (BBIMYKJIble U HEBBIMYKIbIE MHOTOTPAHHUKH, MPABUIIbHbBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE IPU3MBI, TapalIeeIUIIe/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUS CEUEHUH MHOTOTPAHHUKOB, HCIOIb3YA
' METO/I CJIE/IOB
Crpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJEIOB, BBIMOJHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BU/I CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HUE T'€OMETPUUYECKUX BEIMYMH MO 00pasiam
WIM alroOpuT™MaM, INPUMEHSST H3BECTHbIE AHAIUTHYECKUE METOMAbl IpH
7.12 pellleHNH  CTaHJapTHBIX MaTeMaTHYeCKUX 3aJad Ha  BBIYHCIICHUE
paccTOsIHMM MeXAy ABYMS TOYKAMM, OT TOUYKU 1O HPSAMOM, OT TOUKHJIO
IUIOCKOCTH, MEX/1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU
Pemare 3amaun Ha HaXOXXKJEHHE T'€OMETPUYECKUX BEIUYMH IO oOpasuam
713 WIM aIrOpUTMaM, TNPUMEHSS HW3BECTHBIE AHAIUTHYECKUE METOMAbl IpH

pPCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAIOIMIUMUCA TPAMBIMH, MCKIY HpﬂMOﬁ N TIJIOCKOCTBIO,




MCXKAY IIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOI0OOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTrexax U pUuCyHKax
[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIaroB pEIICHUS, €CIU YCIOBHS
MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme
718 [IpuMeHAT mpocCTEHIIME IMPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBouTE mpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpumeHsTh MOTydeHHbIE 3HAHUS Ha MpaKTHKE: aHAJM3UpPOBATh peajbHbIE
CUTYallud U NMPUMEHATh U3yUCHHbIE TIOHATHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4ecKu chOpMYyIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh peabHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIIECIOBATH IMOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI M TeopeM, anmnapara aareopsl,
pemaTh ~ NpaKkTHYECKUEe  3a/Jauyd,  CBSI3aHHBIE C  HAXOXJIEHHEM
reOMEeTPUYECKUX BETUUUH
11 KJIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro o001ero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh NOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 WINHAPUYECKON TOBEPXHOCTH, IMJIMHAP, KOHHYECKash IIOBEPXHOCTH,
o0pasyromne KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BpaLLCHHS
6.4 KnaccugunupoBaTs B3aMMHOE paciioyioxkeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUAMMU: IIAPOBON CETMEHT, OCHOBAaHHUE CErMEHTA, BBICOTA
6.5 CETMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA LIAPOBOTO
CJ10s1, IAPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEW Tel  BpalleHHs,




T€OMETPUYECKUX TEJl C MPUMEHEHHEM (popmyIt

6.7

OnepupoBaTh MNOHATHSAMH: MHOTOTPAaHHMK, BIMCAaHHBIH B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TeEJO
BpalleHUs

6.8

BBIYHCIATE COOTHOMIECHUST MEXKTy IIOIMIAIMHU TIOBEPXHOCTEH B 00bEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkates m3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM HPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

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

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHGMOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, TMpEeACTaBIECHHYI0 Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (akThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, NPEINOoNaralIliuX HECKOJbKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopMme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHHUSI BEKTOpa HA YHCJIO, OOBSACHATh, KAKUMHU CBOWCTBAMHU OHHU
oOazmaror

6.15

[IpumeHsTh NpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHSTUSIMH: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yrol
MEXy BEKTOpamH, CKaJIsIpHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB W IPOU3BCACHHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKIAY BCKTOPAMH, CKAIAPHOC IIPOU3IBEACHHE, pacCKilaJblBaTb BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOPaM

6.18

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

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4uu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUMHATHOI'O MCTOAA

6.20

Pemars 3amaum Ha J0Ka3aTEIBCTBO MaTEMaTUUYECKHUX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCJIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTOJbI npu peICHUn CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHHTL npo cTeHine nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI IIPU PCHICHUN CTCPCOMCTPUYICCKUX 3a1a4

6.22

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

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHUKE. aHAJIMU3UPOBATH PCAJIBHBIC




CUTyallMM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku chopMyaHpoBaHHOHN NPOOIEMbI, MOACIHPOBATH pealIbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIENOBATH ITOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U TEOpeM, amrmapara anreopsl,
pemiaTh  NPAKTUYECKHME  3a4a4d,  CBA3AHHBIE C  HAXOXKICHUEM
reOMETPUUYECKUX BEJINYUH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne IpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TTapATIICIIbHBIC
n CKpCHIUBAIOIIUECA  IPSAMBIC. Hapannem)Hocn, MNpSAMBIX H©W  IINIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, NapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHaIIpaBJICHHBIMHA
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA NapalUIeNIbHBIX IUIOCKOCcTed. [lpocreimue
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajuienenunes,
MOCTPOEHUE CEUCHU I

7.3

HepHeH,}II/IKy.]'ISIpHOCTI) prIMOfI U IUIOCKOCTU: TMECPICHAUKYIAPHBIC TIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMaA O MPAMON MEPIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B MIPOCTPAHCTBE: YroJl MEXAY MPSAMOM M TUIOCKOCTBIO, ABYTPaHHbBIN
yroJi, JIMHEHHBIA YroJ ABYrpaHHOro yria. [lepneHankynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI JI0 TUIOCKOCTH, MpOoeKusl purypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. Teopema o TpEX nmepreHuKyIsIpax

7.4

[lonsiTHE MHOTOTrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: nN-yromnbHas
npu3Ma, TpaHH M OCHOBAHUS MPHU3MBL, MpsiMas W HAKJIOHHAs NpPU3MbI, OOKOBas W
MOJIHAsl TIOBEPXHOCTH Mpu3MelL. [lapasienenumnesn, npsSaMOYroabHBINA Mapaienenurne]] u
ero cpoiictBa. [lupammna: N-yromnbHas nupamuaa, TpaHH MU OCHOBAHHUE MUPAMUIBL,
OOKOBas M TOJHAS MOBEPXHOCTh NHUPAMUIbI, MpaBUJIbHAS M yceu€HHas MUpaMU[A.
DneMeHTbl TpuU3Mbl M Tnupamuabl. [IpaBuiibHBIE MHOTOTPAaHHUKH: TOHSITHE
MPaBUWJIBHOTO MHOTOTpPaHHMKA, IMpaBWbHAS TMpU3Ma M MpaBWIbHAs MHpPAMHUA,
MpaBWJIbHAS TPEYroJIbHAS MTUpaMUJIa U MPABUIIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOTPAHHMKAX: OKTadJp, MAOJAEKa’Ap U ukocayapyrue CedeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUU B nupamMnuax, MnapauieJIeIuIeaax, IpaBHUJIbHBIX
MHOT'OIpaHHUKaxX

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YyrJibl. [Inomane
OOKOBOM MMOBEPXHOCTU U MOJIHOH MOBCPXHOCTU HpHMOﬁ MPpU3MBI, IJIOIIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXY TUIOIIAASIMUA TTOBEPXHOCTECH,
00BbEMaMHU IO HOOHBIX 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, TUIOMaAh OOKOBOW U TTOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxXHOCTb, 00pa3yronIie KOHNYECKOW MOBEPXHOCTH, OCh U BEpPIINHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
momaas OOKOBOM M TOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasyromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMMOBEPXHOCTH

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

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

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

6.6

[Tonsatue 06 oO0BEmMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajuiesienuea u cieacTBus u3 He€. OO0BEM MIUMHIPA, KOHYCA.
O06bEM 11apa u wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMIEHUS MEXIY TUIOMIAASIMK TTOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TENT

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. PasnoxeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno mapamienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

[IpsmoyronpHas cucrtemMa KOOpIMHAT B IpocTpaHcTBe. KoopamHatel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaX. Yrodl MexAy BekTopamu. CkaispHoOe
IIPOU3BEACHNUE BEKTOPOB. BbluMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH T€OMETPUUYECKUX 33124




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

Kox
NMpoBepPsiEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MeromaMu JJOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OpPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUPOBATH
oOpaTHO€ M IPOTUBOIOJIOKHOE YTBEP)KJIEHUE, NMPUBOAUTH HPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYEeCKOU WHIAYKIUH,
IMPOBOANTE AOKA3ATCIBHBIC PACCYXICHUS ITPHU PCUHICHUHN 3a1a4, OLICHNBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPUpPOBATH
MOHATUAMU. MHOXECTBO, IMOAMHOXECCTBO, OII€palluh HaJd MHOXCECTBAMU,
YMEHHE  WCIIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar — Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
Y OMHUCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMH; MCTIOJIB30BaTh Tpadbl Mpu

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHUCIIO,
CTEIEHb C LIEJIBbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHOW CTEIIEHU, CTEIEHb C
palMOHAIBHBIM IIOKa3aTeslIeM, CTENEeHb C JIeHCTBUTENBHBIM IOKa3aTeleM,
jgorapupM uucla, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
YuCceNl; YMEHHE HCII0JIb30BaTh IPU3HAKU JIEIMMOCTH, HAUMEHBIINH O00IInii
JIeTUTEeNh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBkiujga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUUCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U peoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHATIBHBIX ~ BBIP@KEHHUM; yMEHHME  ONEepUpoBaTh  MOHATHUAMHU:
MOCIIEIOBATEIbHOCTh, apH(MeTHUecKass Iporpeccus, IeoMeTprUYecKas

nporpeccusd, OCCKOHEYHO y6LIBaIOIJ_Ia}I TCOMECTPHUYICCKAA TIPOTPCCCH,




YMEHHUE 3a/1aBaTh IIOCIEAOBATEIBHOCTH, B TOM 4YHCIE€ C IIOMOILBIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYIb M apryMEHT
KOMIUIEKCHOTO  4Hchia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETb
IPOM3BOJIUTh ApU(PMETHUYECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBATh
HOHATUSIMM:  MaTpuua 2xX2  u  3X3, onpeaenuTeslb  MaTpHIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATUSAMH: PpalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBbI; YMEHHE OIIEPUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHHMH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX NPUEMOB; pELIATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMeTpOM; IPUMEHSATH
YPaBHEHUS, HEPAaBEHCTBA, MX CHUCTEMBI UI1 DPEUICHUS MaTEMaTHYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HayKu U pealbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIMM, HauOoJblIee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAs (YHKIIHS, aCHMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢buznueckuif CMBICI TPOU3BOAHOM, MepBooOpa3Has, ONpPeNeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIMH (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOW K rpaduky
(GyYHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HA4YeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJIEHOB C HMCIOJB30BaHHWEM armapara MaTeMaTH4YeCKOTrO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIero
pelIeHUs] B MPUKIATHBIX, B TOM YHUCIE COLUATBbHO-?PKOHOMHYECKUX H
(bu3nueckux 3agadax; HaXOAUTh TUIOMATU U 00BEMBI GUTYpP C MOMOIIBIO

HUHTCTpalia; IMPUBOAUTL MNPUMCPBI MATCMATUYCCKOIO MOJCIUPOBAHUA C




noMoIeio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KOMNO3MLUs (QYHKIUH, nuHeiHas (yHKUIuUS, KBaApaTu4yHas (QyHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYecKne (YyHKIMHU, TOKa3aTelnbHas WU
norapupmuueckas (GyHKIUH; YMEHHE CTPOUTh TpapuKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
UCTIOJIb30BaTh TPa(QUKH IS W3YYSHHs MPOLIECCOB M 3aBUCHMOCTEH, MpH
pelIeHny 3ajad U3 APYruX YYeOHBIX NPEJIMETOB M 33134 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ul pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C IapamMeTpaMu; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3aJauyd pa3HbIX TUIIOB (B TOM 4YHCIE Ha
MPOLIEHTHL, JOJM U YacTH, Ha JBWXKEHHUE, paboTy, CTOUMOCTh TOBapoB U
yCIIyT, HAJIOTH, 33Ja4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJATh BBIPAXKEHHS, YpaBHEHMs, HEPAaBEHCTBA M MX
CUCTEMBI II0 YCIOBHIO 33/1a4M, HMCCIIEIOBATHh IMOJYyYEHHOE PEIICHUE U
OIICHMBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBAThH
peanbHblE CUTyallMd Ha $3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKEHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33Ja4u, UCCIEA0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIHOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYECHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTHuyecKoe, MeauaHa,
HauOoJIblllee U HauMEHbIlee 3HAYEHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIaxX, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
UHGOPMAIIMI0O C TOMOUIBI0 TabMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TrpapuuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUYeCKH HCCIEI0BATh COBMECTHBIE

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

YMeHue OmnepupoBaTh IOHATUAMU: CIy4alHBIA OIBIT U CIIydallHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH

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




(GopMyNBl CIHOKEHHS W YMHOXXCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyiny bepHymu, komOuHaTOpHbIE (HAaKTHI U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUs W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (YHKIWUU PpaACHpENeieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PaCIpENeICHUH sl pelIeHus 3a/1a4;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; yMEHWE TIPUBOJIUTH TPHUMEPHI TIPOSIBIICHHUS 3aKOHA
OONBIIMX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH TMOHATHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATHHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO MOJETh U

MHTEPIPETUPOBATH MTOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, IMpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TPpEXTPaHHBIM Yroj, CKpelUBaloluecs npsMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroia MeXAy TMpsSMONM M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3ydeHHbIe (DAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPY)KAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETM C TIOMOIIbIO TEOMETPUYECKHX MOHATUA U BEJIUYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIALL (GUIYpbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, IPAaBUJIbHBI MHOTOI'DAaHHHUK, CEYEHHWE MHOTOIPAaHHHKA,
Ky0O, napauienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, IMI0MAIb
IOBEPXHOCTH NHPAMUbI, IMPHU3MBI, KOHyca, IMJIMHApA, O00BEM KyOa,
NOPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHYca, Illapa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHHs KOHyca M LWIMHIpA,
NapajuleJIbHbIE OCH WJIM OCHOBAaHMIO, CEUEHHE 11apa, IUIOCKOCTb,

Kacaromasacs C(pepLI, oujinHAapa, KOHYCAa; YMCHUC CTPOUTb CCUHCHUC




MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C IOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYP, CaMOCTOSTEIHHO
(dbopMynHpOBaTh OIMpeaeSICHHs] U3y4aeMbIX (HUTYp, BBIIBUTaTh TUTIOTE3bI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napayieIbHBIA TIEPEeHOC, CUMMETPHS Ha IUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIE30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3aad; HaXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOI,
I011a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 peallbHOW JKU3HHW; YMEHHE BBIYHCIATH T'€OMETPHUYECKUE BEIUYHHEI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHbIe (OPMyNBl M METOJIbl, B TOM YHCIE: IUIOIIAJb MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMubl, MPU3MBblL, UIHHIpPA,

KOHYyca, I1apa; yMeHHE HaX0UTh OTHOIIIEHUE 00BEMOB TIOTI00HBIX (Uryp
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VYmenune OIICPHUPOBATL NOHATHUAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOpPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJIIpHOC IIPOM3BCACHUEC, BEKTOPHOC IIPOU3BEACHHUE, YIrojJl MEKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pECIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTrux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh TOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YyYCHUH MPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHUE paCIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHI MAaTEMATHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHYECKOW HAyKU




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

Kon IIpoBepsieMblii 3JIeMeHT coiep:KaHUS
1 Yuciia ¥ BEIYMCIIEHUS
1.1 Hatypanbabie u nensie yncia. [Ipu3Haku AeTMMOCTH LENbIX YUCelT
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECSATHYHBIE JAPOOH, TPOICHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenens ¢ 1enpIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM MoKa3areneM. CBolcTBa
' CTETIeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuynbie 1 HaTypaibHbIE JOrapudMbl
JeiictButenbHple  4ucia. Apudmerndeckue omepanuud ¢ JCHCTBUTEITBHBIMU
1.7 gyrciaamu. [IpuOamKkEHHbIE BEIYUCIICHUS, TIPAaBUIIa OKPYTJICHHUS, IPUKUIKA W OIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KommnekcHsie yncna
2 VpaBHEHHUS ¥ HEPABEHCTBA
2.1 Lenble u ApoOHO-palIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbie U JorapupMUIecKre ypaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [Toka3zarenbHbIe U TorapupMudIecKie HEpaBEHCTBA
2.8 Tpuronomerpudeckue HepaBEeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 VYpaBHEeHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHeHHUH. OnpeaenuTens MaTPHUIIbI
3 ®yukuuy 1 rpahuKu
3.1 Oynkiys, cnocoObl 3ananus ¢yHkiuuu. I'paduk ¢ynkuuu. BzanmHO oOpaTHBIE




¢ynkuuu. Yérneie n HeuétHele Gynkuuu. [lepuoanueckue GyHKIHHA

OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.

[IpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIMH.

32 MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuyeckne QyHKINHU, KX CBOHCTBA U rpaduku
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
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