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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIIPaBJIIEHHOCTH M MPEAMETOB I'yMaHUTapHOro Lukia. ITockoiabKy J10rMdyeckoe MbIIIIEHUE,
dbopmupyeMoe Tpu  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIB3YIOTCS IIPU PEIICHUH 33]a4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHUM T'€OMETPUH, Kak
COCTaBJIsAIOLIEH NpeaMeTHOM oOnactu «MaremaTtuka W MHGOpMaTHUKa» yepe3 obecreueHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo MNpo(eccrOHaTIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTIOJIb30BAaHUEM MAaTEMATHUKH.

[IpropuTeTHBIMH 3a/1la4aMH Kypca reOMEeTpUU Ha YriyOJaEHHOM ypOBHE, PaCHIUPSIOIIUMU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciupeHue TpEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOW KYIBTYpPHl U
(hopMHpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIM MUPOM;

(dbopMupoBaHHE TMPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTYpax Kak O BaKHEHIIHX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh W M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reéOMeTpHUH;

(dopMupOBaHHE YMEHUS BJIAJIETh OCHOBHBIMH MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX HNPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMupoBaHME yMEHHs pACIO3HaBaTh HAa 4YepTekKaxX, MOJENAX M B PEAJIbHOM MHUpE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHME  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCHOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (opMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

(dbopMupoBaHME YMEHMs BIJIQJIETh METOJAMHU J0Ka3aTeIbCTB M AITOPUTMOB PpELIECHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTeNIbHbIE PACCY)KJICHHS B XOJ€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB IPU OOOCHOBAHMM MaTEeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAaCCYXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTEpeca K U3y4EHHUI0 T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI€OMETPHM: YMEHHUs
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYallUsIX U MPU U3YYEHHM JPYTUX Y4eOHBIX MPEIMETOB, MPOsBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS peabHBIX CUTYAIMi, MCCIeIOBAHUSL
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOJYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Kiaccax ABisitorcsa: «lIpsAMble M IUIOCKOCTH B INPOCTpaHCTBE», «MHororpanHukw», «Tema
BpalleHUsD», «BEKTOpBI U1 KOOPAUHATHI B IPOCTPAHCTBEY, «/{BH)KEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayOonEéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCS 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  pe3ylIbTaTaM  OCBOCHHS
®enepanbHO pabodeld MporpaMMbl, pacipeAeIEHHBIM 10 ToaM 00y4eHHs, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSMM M HaBbIKAMU IIOCJIEOBATEIbHO W TMOCTYNATEIbHO, C COOJIOACHMEM MpHUHIMIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3fath yciaoBus Ui auddepeHuHanud 0oOydeHHus, MOCTPOEHHUS WHIAWBUIyaTbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYAIOIIUXCS K MPOJOJDKEHUIO U3yYeHHUs] MaTeMaTUKHU ¢ Y4€TOM BBIOOpaA
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 Heneno), B 11 kmacce — 102 gaca (3 yaca B Heeno).

Paboyas mporpamMma mo ydeOHOMY mpenMery «MatemaTuka» (GOPMHUPYIOTCS C y4eTOM
Paboueit mporpammbl  BocmuTanus MBOY  COII Nel5 r.3apuncka. Peanu3zanus
BOCITUTATENILHOTO MOTEHIIMAIA YPOKOB (ypouHas AESITEeIbHOCTD) IPEeyCMaTPUBACT:

MaKCHUMaJbHOE HCIOJIb30BaHHE BOCHUTATEIbHBIX BO3MOXKHOCTEH COJEpKaHUS YUeOHBIX
npeaMeToB Uil GOpMHpOBaHUS Yy OOY4YaIOIIUXCS POCCUUCKHUX TPaJAULMOHHBIX TyXOBHO-
HPABCTBEHHBIX M COLIMOKYJIBTYPHBIX LEHHOCTEH, POCCHUHCKOTO HCTOPHUYECKOrO CO3HAHUS Ha
OCHOBE MCTOPHYECKOTO TMPOCBEIICHUs; MOA00pP COOTBETCTBYIOIIETO COACpPKAHHUS YpPOKOB,
3aJlaHu#, BCIIOMOTaTEIbHBIX MaTEPHAIIOB, IPOOIEMHBIX CUTYAIUH 17151 00CYXKICHHUIA;

BKIIFOUEHHE B paboure mMporpaMMBbl 0 Y4eOHBIM MpeaMeTaM, Kypcam, MOIYJIsIM IEJIEeBbIX
OPUEHTHPOB PE3yIbTATOB BOCIIUTAHUS, UX YUET B ONPEACICHUH BOCIIUTATEIbHBIX 32/1a4 YPOKOB,
3aHSITUI;

BKIIIOUEHHE B paboyue MmporpaMmbl Y4eOHBIX MPEIMETOB, KYPCOB, MOJYJEH TEMAaTUKH B
COOTBETCTBUU C KaJICHAAPHBIM IIJIAHOM BOCIUTATEIHHOU PabOTHI;

BBIOOP METOJ0B, METOIUK, TEXHOJIOTHIA, OKA3bIBAIOIINX BOCIUTATENLHOE BO3/ICHCTBHE HA
JUYHOCTh B COOTBETCTBUU C BOCMUTATENbHBIM HJEAllOM, LEIbI0 M 3a/JadyaMH BOCHHUTAHMS,
[[EJIeBBIMU OPUEHTHPAMHU DPE3YyJIbTATOB BOCIHMTAHUS; peaTM3ali0 MPUOPUTETA BOCIUTAHUS B
y4eOHOM e TeNbHOCTH;

NpUBJICYCHHE BHUMAaHUs 00yJaroMMXCcsl K IEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha YPOKax
NPEIMETOB, SBJICHUA M COOBITMH, WHUIMUPOBAHUE OOCYXJEHUH, BBICKa3bIBAHUN CBOETO
MHEHHMsI, BBIpAOOTKH CBOETO JMYHOCTHOTO OTHOUIICHHS K HM3y4aeMbIM COOBITUSIM, SBICHUSM,
TUIaM;



NPUMEHEHHE WMHTEPAKTUBHBIX (opM yueOHOH paboTbl — HWHTEJUICKTYaJIbHBIX,
CTUMYJHUPYIOIIUX IM03HABATEIbHYI0 MOTHBAIMIO, WIPOBBIX METOAWK, IAMCKYCCHUM, IarolIux
BO3MOKHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTUBHOTO [HAJOra; T'PYNIIOBOW pPabOTHI,
KOTOpas YYUT CTPOUTH OTHOUICHHS M JEHCTBOBaTh B KOMaHJE, CIIOCOOCTBYET pa3BHTHUIO
KPUTHYECKOTO MBIIICHHS;

noOyxeHue oOydaromuxcs CcoOM0JaTh HOPMBI TOBEIEHHs, TMpaBHiia OOUICHHUS CO
CBEpCTHHKAMH M NENarorn4ecKuMyd  pabOTHHKAMH,  COOTBETCTBYIOUIME  YKJIaay
00m1eo0pa3oBaTeNbHON  OpraHM3alliy, YCTAHOBICHHE W TOJJIEPKKY T00poXkKenaTenbHON
aTMocdepsr;

OpraHu3aIi0 HACTABHUYECTBA MOTHUBUPOBAHHBIX M SPYAUPOBAHHBIX O00YJAIONIUXCS HAJI
HEYCTICBAIOIIUMHU  OJHOKIACCHUKAMH, B TOM HYHCIE€ C OCOOBIMH 00pa3oBaTeIbHBIMU
MOTPEOHOCTSAMH, [AIOIIEro OOYYAIOUIMMCS COLMAIBHO 3HAYUMBINH ONBIT COTPYIHHYECTBA U
B3aMMHOM ITOMOIIH;

WHUIIMAPOBAHUE U TIOJJIEPKKY HCCIENOBATEIBCKOW JIEATEITFHOCTH OO0yJaromuXcs,
TUTAHUPOBAHUE W BBITIOJHEHNWE WHIMBHIYAIBHBIX M TPYIIMOBBIX IPOEKTOB BOCHHTATEIHLHOM

HaIpaBJICHHOCTH.



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHUSA cTepeoMeTpuu. Touka, npsimasi, IJIOCKOCTh, MpocTpaHCcTBO. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3aumHoe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
CKpeluBaromuecs npsmele. [IpusHaku ckpeuuparomuxcs npsmbix. [lapamieabHocTh NpsAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOEKTUPOBAHMUS.
N300paxkenue Guryp B napajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy HpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapajuleNbHble IJIOCKOCTH,
CBOMCTBa NapauIeNbHbIX II0ocKOoCcTel. [IpocTeiiie mpocTpancTBEHHBIE (GUTYphI Ha MIIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepnieHqUKYISIPHOCTE  TIPSIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISIPHBIC TIPSMBIE B
MIPOCTPAHCTBE, MpsAMbIE MapajUleibHble U MEPHeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPHNEHIUKYISIPHOCTA NPSIMOM M IIOCKOCTH, TeopeMa O MNpAMOW NEepHeHANKYIIPHOU
miockocTu. OpTOroHanbHOE NMpOeKTUpOoBaHME. [lepneHAuKysip U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK NMEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
O TPEX MEPIEHIUKYIISIPaXx.

VYTIabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYTPAaHHBIX YIVIOB TPEXTPAHHOrO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKN

Buznbl MHOrorpaHHMKOB, pa3BEpTKa MHororpaHHuka. [Ipm3sma: n-yronpHas mnpusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MpSAMOYTOJIbHBIM Mapajulesienunes] W ero cpoiicrBa. Kparwaiimme nyrd Ha MNOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi MTUpaMua, MpaBuibHas U yceu€HHas nupaMubl. CBoiicTBa pédep U OOKOBBIX TpaHeit
MpaBUJIbHOM NupaMubl. IIpaBuibHBIE MHOTOIpDAaHHUKH: IpPAaBWIbHAS IpU3Ma W IpPaBUIIbHAA
UpaMuia, mpaBuiIbHash TPEYroiabHas MUpaMKIa U MPaBIIbHBIN TeTpasap, KyO. [lpencraBnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCASP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U MOJHOM IOBEPXHOCTH MNPAMOM MPHU3MBbI, IUIONIAJb OCHOBAHMM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
MpaBUIILHOM TUpPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPUHM MPABWIBHBIX MHOTOTPaHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajljielenuneaa, CUMMETpUs
MPaBUIIbHBIX MTPU3M, CHMMETPHUSI MPABWIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, TMHA HEHYJIEBOTO BEKTOPA, BEKTO PbI
KOJUIMHEapHble, COHANpaBJICHHbIE U MPOTUBOIOJIOXHO HAMPABICHHbIE BEKTOpbI. PaBeHCTBO
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BEKTOPOB. JIeHCTBHUS C BEKTOpAMM: CJIOXKEHHWE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOXKEHHME BekTopa Ha uuciao. CBoiicTBa cioXeHUs BekTopoB. (CBoiicTBa
YMHOKCHH BCKTOpPA HA 4YHCJIO. ITonsarue KOMILIIAaHAPHBIC BCKTOPHI. HpI/I3HaK KOMILIAaHAPHOCTH
Tpé€x BekTOopoB. [IpaBuino mnapawienenunena. Teopema O pPasjioKEHUH BEKTOpA MO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsmMoyrosbHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJIMHATAMM BEKTOpa M KOOpAMHATAMU TOYEK. YTOJ
MEXy BekTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB.

11 KJIACC

Tena Bpamenust

ITonsaTus: MUWIMHAPHUYECKad MOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)epI/I‘-IGCKaX
MIOBEPXHOCTh, OOpasyrouue mnoBepxHocTed. Tema BpalleHUs: LWIMHADP, KOHYC, YCEUEHHBIN
KOHyc, cdepa, map. BzaumHoe pacnonoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxeHune Ten BpaleHus Ha MiIockocTu. Pa3BépTka munHapa u konyca. CummeTpus
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBOicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJBHOTO
napauienenunena U ciaeactBus w3 He€. OObEM MpSAMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U apoBOro CETMEHTA.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'pPaHHHKOB. HpmMa, BIIMCAHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO c(epbl, cPephl, BIMCAHHON B
MHOTOTPaHHUK WJIU TEJIO BPAICHUS.

[Tmomank MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomanas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHOmIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIHOJIb30BaHHUEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoenne ceyeHMH MHOTOTPAHHHMKOB M TEJI BpalICHUs: CEYEHHS LWIMHIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHUs KOoHyca (mapajuielbHble OCHOBAaHUIO H
MPOXOJIALINE Yepe3 BEpPIUIMHY), CEYCHHsI IIapa, METOJIbl MOCTPOCHMSI CEYEHHI: METOJ CJE/IOB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHHUS, METO [IEPEHOCA CEKYILEH MIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B pocTpancTBe. Onepanny HaJ BEKTOpaMu. BEeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOr0 yMHOKEHHUs. lIpsMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznokenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOH MpHU
pEeLIEHUU TEOMETPUYECKUX 3a]au.

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpaxkeHus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JBWXEHUU. Buabl NBWXEHMI: NapauieNbHbI NEPEHOC, LEHTpajbHasi 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 PE3YJIBTATHI

1) rpa:kianckoe BociMTaHME:

COPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MIMU  OOYyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHUH, NpPOLEAYp TPaKIaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJECHWCTBOBATh C COLMAIbHBIMM WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTE€MAaTHKH, IIEHHOCTHOE OTHOUIEHUE K JIOCTMKEHHSM POCCHUUCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX TOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEM  pOCCHHCKOrOo  Hapojaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) acTeTYeCKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

cOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B HHTEpecax 3/10pPOBOTr0
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBeplIaTh OCO3HaHHBIA BBIOOp Oyaymieil mnpodeccun U peamu3oBBIBATH COOCTBEHHbBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U PelIeHUs 3ajad B 0ONACTH OKpYKalolel Cpellbl, TIIaHuPOBaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI JIs1 OKPYKAIOLIEH Cpenpl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOH MPAKTHUKH, MOHUMAHHE MATEeMaTHYECKOW HAyKH Kak cgepsl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTb OCYILIECTBIIATh MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHANBUYAIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBISBJSITh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIICHWA MEXAYy TIOHATUAMHU, (OPMYIHUPOBATH ONPEICICHHUS IMOHSATHIA,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCTIpUHUMATDH, (OPMYIHPOBATh W TPEOOPa3OBBIBATh CYKJICHUS: YTBEPAUTEIBbHBIC H
OTpHUIIaTENbHbIE, CIMHIUYHBIE, YACTHBIE U 00II1e, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEYHUs B (haKTax,
JMAHHBIX, HAOMIOJACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTCPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTALMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh croco0® pemieHus Yy4eOHOW 3a7aud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEJICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT NMO3HaHUs, (JOPMYIUPOBATh
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBATh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBIICHUS, IMPOLIECCAa, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaAOIIO/ICHUS, UCCIIEI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YNIbTAaTOB, BHIBOJIOB U
0000I11IeHMI;

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

Pabora ¢ undopmanmeii:

BBISIBIISAT JIeUIIUTHI UHPOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HMHPOpPMAIMIO W3 HCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAIM3HPOBATH,
CUCTeMATU3UpPOBaTh W HHTEPHPETUPOBATH HMHGOPMALMIO pPA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



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

OLICHUBATh HAAEKHOCTh MH(POPMAIMM IO CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XKACHHUA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SAICHO, TOYHO, I'PAaMOTHO BBIPpAXXAaTb CBOIO TOYKY 3PCHUA B YCTHBIX WU ITHMCBMCHHBIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Ji¢ 0OCYXJIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXKACHHUA C CYKACHUAMU APYTUX YHAaCTHUKOB AHAJIOTa, O6H3py>KI/IBaTI> pasiiniuue U CXO0ACTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (QopMaT BBICTYIJIEHUS C Y4YETOM 3aJad Tpe3eHTalud U
0COOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJadd, BbIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATbH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(UIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PE3yAbTaTOB, BJIAJETh CIIOCOOAMU CAMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEABUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/a4Md, BHOCHUTh
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUSI WU HEIOCTHXKEHHs] pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MOHMMAaTh U UCIMOJIb30BaTh MPEUMYIECTBA KOMaHIHOW U MHAMBUAYAJIbHOW pabOThI IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1eJIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paloOThl, pacmpeneniarb BHIbl padOT, JOrOBApUBATHCSA, OOCYXIATh
IpOIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOACH;

y4acTBOBATh B TIPYNIOBBIX (popmax paboTsl (0OCykIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4I€HAMH KOMAaHJbl, OLIEHUMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMIM MpPOAYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xoniy 10 kjaacca oOydaronuiicss HayIuTCs:

cBOOOJTHO ONEPUPOBATh OCHOBHBIMHU MOHITUSMHU CTEPEOMETPUH MIPU PEILICHUH 33/1a4
IIPOBEJICHUY MaTEMAaTUYECKUX PACCYKICHUM;

IIPUMEHATh aKCHUOMBbl CTEPEOMETPUM M  CIEACTBUA U3 HUX IPU PEIIECHUHU
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 ITPOCTPAHCTBE, MEX/TY IPSIMOM U MJIOCKOCTHIO;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU, CBI3aHHBIMHU C MHOTOTpaHHUKAMHU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbl MHOIOI'PAaHHUKOB (TpH3Ma, MUpaMHJa,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

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

BBITIOJIHATH MApauIeNIbHOE, LIEHTPAIbHOE U OPTOTOHAIBHOE MTPOEKTUPOBaHKUE (PUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHsS] MHOTOI'PAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIIOJHATH (BHIHOCHBIE)
IUIOCKHE YepTeXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJ CBEpXy, COOKY,
CHU3Y;

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

CBOOOJIHO ONIEpUpPOBaTh MOHATHAMU: CHUMMETPHs B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (QUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATE ACHCTBUS HaJl BEKTOPaMH;

pelmaTh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEeMaTUYECKUX OTHOUIEHMH M HaxOXJIEHUEe
IreOMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHbIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/]1a4 MOBBIIIEHHOI'O ¥ BBICOKOT'O YPOBHS CJIOKHOCTH;

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

U3BJIEKATh, peoOpa3oBbIBATH U UHTEPIPETUPOBATH uHbOpMaLIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, NpPEJCTAaBICHHYIO Ha 4YepTekax MU
PHUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HAHHUSA Ha I[PAKTUKE: CpPaBHMBATh U AHAIW3UPOBATh
peaJIbHbIE CUTYallUH, IPUMEHATh M3YYEHHBIE MOHATUSA B MPOLECCE MOMCKA PEIICHHUS
MaTeMaTu4ecku cHhopMyaupoBaHHON MpPOOIEMbI, MOJICIMPOBATh PealbHbIE CUTYalluU
Ha A3BIKE TE€OMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM
reOMEeTPUYECKUX TOHATHM M TeopeM, ammapara aiareOphl, pemaTh MPaKTUYEeCKue
3aJ1a4M, CBS3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKUX BEJINYMH;

UMETh TpeACTaBIeHUsI 00 OCHOBHBIX J3Tanax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
JacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.

K koniy 11 ki1acca oOyyaromuiicss HAyYuTCS:
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cBOOOJTHO OTIEPHPOBATH MOHATUSAMH, CBS3aHHBIMU C IMJIMHAPUYECKON, KOHMUECKOW U
cepuuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYCHHUS

ONEpUPOBATh MOHATUSMHU, CBA3AHHBIMU C T€JIaMM BpALICHMS: LMIUHAPOM, KOHYCOM,
cdepoii u mapom;

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

KJIaccu(UIIMPOBATh B3AUMHOE PACIIOJIOKEHHE CEephI U TIIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHMKOB W TeJl BpallleHus, O0bEMBI U
IUIOLIAM MMOBEPXHOCTEW MHOTOTPAaHHUKOB M TE€J BPALICHUS, T€OMETPUUYECKUX TEN C
MpUMEHEHUEM (POpMYIT;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBA3AaHHBIMU C KOMOWHALUMSAMU TEJ BPALICHUS U
MHOTOTPaHHUKOB: MHOTOT'PAaHHUK, BIHCAHHBIN B cpepy U ONUCAHHBIA OKOJIO chepsl,
cdepa, BMcaHHAas B MHOTOTPAHHUK WUJIU TEJIO BPAIllCHHUS;

BBIYMCIISATH COOTHOLIEHUSI MEXIY IJIOLIAASIMHU MMOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
TEI,

n300paxaTh H3ydaeMble (PUTYpBI, BBIMOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3
PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BHU]Il CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEJ BpalleHHUs;

W3BJIEKATh, MHTEPIPETUPOBATH u peoOpa3oBbIBATh uHpopManuo 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (UTypax, MPEJCTABICHHYIO Ha uepTexkax u
PHUCYHKaX;

cBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHUCTEME KOOPAMHAT;

pemaTb TE€OMETPUUYECKHE 3aJayd Ha BBIYKMCICHHE YIVIOB MEXAYy MpSAMBIMU H
IUIOCKOCTSIMHU, BBIUMCIIEHUE PACCTOSAHUI OT TOYKM A0 IJIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ia IIPU PELICHUN;

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

BBITNOJIHATE M300paK€HUsT MHOIOIPDAaHHMKOB W TeJl BpalleHHUs HpU HapajyielIbHOM
NepeHoce, HEeHTPAIbHON CUMMETPHH, 3€pPKaJIbHOW CUMMETPHHM, IIPU MTOBOPOTE BOKPYT
MPpSAMOM, IPeoOpa3oBaHuUs MOA00HS;

CTPOMTh CEUYEHUs] MHOTOTPAHHHMKOB M TeJ BpAllEHUS: CEYCHMsS LWIMHIpA
(mapajuienbHO U NMEPIEeHAUKYIIPHO OCH), CeUeHHs KOHYyca (IapajuleibHble OCHOBAHUIO
U TIPOXOJIAIINE Yepe3 BEPILNHY), CEUEHUS 11apa;

UCIOJb30BaTh METOJbl NOCTPOCHUS CEYEHMH: METOJ CIIEJ0B, METOJ, BHYTPEHHEIo
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MITOCKOCTH;

JOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHHUS,

IPUMEHATh TeoMeTpUuecKue (akThl I peIIeHUs] CTEPEeOMETPUUYECKHX 3ajad,
IIPEIIOIATAIONINX HECKOJIBKO IIAaroB PEIICHHUs, €CIIM YCIOBUS NIPUMEHEHHS 3a/aHbl B
SIBHOU U HEesIBHOU (hopMme;

pemary 3aJadd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUICHMM M HaxOXKICHHE
TFE€OMETPUYECKUX BEJINYMH;
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MIPUMEHSATH IPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
PELIEHUH CTEPEOMETPUYECKUX 33/1a4;

IIPUMEHATh IOJYYEHHbIE 3HAHUS HA IIPAKTHKE: CpaBHMBAaTh, aHAIM3UPOBAaTh U
OLICHUBATh PEajbHbIE CUTYAllUH, IPUMEHATh U3YUEHHbIE TOHATHS, TEOPEMBI, CBOMCTBA
B IIpPOIECCEe IOMCKA pEIIeHUs] MaTeMaTHYeCKH CQOPMYIUPOBAHHONH MPOOIEMBI,
MOJIENIUPOBATh PeajbHbIE CUTYAI[MH HA A3BbIKE F€OMETPHUH, UCCIIEI0BATh OCTPOECHHbBIE
MOJIENI C HCIIOJIb30BAHMEM I€OMETPUYECKUX MOHITUM M TEOpeM, ammapara ajireopsl,
pelaTh NpakTU4YEeCKHUE 3a/1a4M, CBSI3aHHbIE C HAXOKICHUEM F€OMETPUYECKUX BEIUYUH;
UMETh MpEACTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHs T€OMETPUU KAaK COCTaBHOMN
JacTu pyHJAaMEHTa Pa3BUTHS TEXHOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 A KJIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Kourpoububie | IIpakTHyeckue
n/n MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
1 BBezenue B cTepeoMeTpuio 23 1 https://resh.edu.ru/subject/17/10/
B .
2 SAHMHOC PACTOJOIKCHIE HPAMBIX B 6 1 https://resh.edu.ru/subject/17/10/
IIPOCTPAHCTBE
11 5 .
3 APAILICHLHOCTE MPAMBIE H HIOCKOCTCEH B 8 https://resh.edu.ru/subject/17/10/
IIPOCTPAHCTBE
11 .
4 CPIICHIMIIIPHOCTS MPAMBLX H 25 https:/resh.edu.ru/subject/17/10/
IUIOCKOCTEN B IIPOCTPAHCTBE
5 VYTJBl U pacCTOSHHS 16 https://resh.edu.ru/subject/17/10/
6 MHOrorpaHHuKH 7 https://resh.edu.ru/subject/17/10/
BekTopbl B MpOCTpaHCTBE 11 https://resh.edu.ru/subject/17/10/
I 000 :
8 OBTOPSHNE, 000 meHPUIe 1 3 1 https://resh.edu.ru/subject/17/10/
cucreMarusanus 3HaHuu
OBUIEE KOJIMYECTBO YACOB I10 99 5 0
[TPOI'PAMME
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https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
HaumenoBanme KosnuyectBo yacos
Ne DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
pa3aesoB U TeM KonTposbHubie | IlpakTnueckue
n/n Bcero pecypcsl
NporpamMmbI padoThI padoTsI
1 AHanuTH4eckas 15 1
reoMeTpus
) [ToBTOpEHME, o6o6meHI/Ieu 15 1
U CUCTEMAaTU3aluAa 3HaHNU
3 OO0BEM MHOTOTpaHHHKA 17 1 https://resh.edu.ru/subject/17/11/
4 Tena BpareHus 24 1 https://resh.edu.ru/subject/17/11/
I1 .
5 Ho,?lalm HoBepxHocTH 1 9 1 https://resh.edu.ru/subject/17/11/
00BEMBI KPYTJIIBIX TEJ
6 JIBYOKEHUS 5 1 https://resh.edu.ru/subject/lesson/6297/start/22283/
7 [ToBTOpEeHME, 0600IIEHNE 16 5
U cUCTeMaTH3alus 3HaHHUM
OBIIEE KOJIMYECTBO YACOB
- 101 8 0

I10 ITIPOT'PAMME
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YYEBHO-METOJMYECKOE OBECHEYEHUE OFEPA30BATEJIBLHOTI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Marematuka. ['eomerpus; yriyonennoe ooydenue, 11 kmace/ Mepsmsak A.I'., HomupoBckuit
H.A., TlonskoB B.M.; mon penmakmueit I[lomonsckoro B.E., OOGmiecTBO ¢ orpaHuyeHHOM
oTBeTcTBEHHOCThIO M3marensbckuii neHtp «BEHTAHA-I'PA®»; AxnuonepHoe o0011ecTBO
«M3narenscTBO «lIpocBemenue»

2. Marematuka:anreOpa W Hadajlla MaTEeMaTHYECKOro aHayim3a,reomerpus. ['eomerpums.10-11
KJIacChl:y4eO0. 111 o0mieoOpa3oBaTenpHOM OpraHu3anuii:0a3oeii U yriyon. yposaw/(J1.C.
AranacstiH 1 1p.- 12-¢ m3a. crep. Mocksa: [Ipocemienne, 2023

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. Wuenckass, M.A. Teomerpus:ll-ii «macc :0a30BbIi W  YIIIyOJEHHBIH  YPOBHH:
CaMOCTOSITEIIbHBIE paboThI:yueOHOE nocobue/M.A.Nueckas-5-¢ U3J.CTep. -
Mocksa:IIpocsemenue 2023

2. Meroanueckue PeKOMEHJIAIMU TI0 IMPETOJIaBaHuI0 yueOHoro mpeamera "Matemarnka" Ha
ypoBHe OOO u COO B 2024-2025 yue6noM romy. M.A. I'onuaposa, E.H. Jlanunenko, H.B.
PemernuxoBa. bapuayn. KAY JI10 "AUPO umenun A.M. Tonoposa", 2024

3. Marematuka (yriyOneHHBI ypoBeHb). Peammsanus tpedoBanmii ®I'OC cpemnero obmiero
obOpazoBanus : MmeToauueckoe nmocodue mist yaurens / [JI. O. Pocnona, E. E. Anekceena,

4. E. B. byuko]; mox pen. JI. O. PocnoBoit. — M.: ®I'BHY «MHCTUTYT cTpaterun pa3BUTHUS
obOpazoBanus», 2023. — 92

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru -nopran "EmuHoe coaepskanue ooiiero oopasopanus"
https://sochisirius.ru/news/5601 -o6pa3zoBarenbhsiii 1ieHTp "Cupuyc"
https://uchi.ru-o6pa3oBarenbHblii TOPTAI Ha Oa3e HHTEPAKTUBHOM MIaTGopme i 0OydIeHUs
neTen

https://ege.sdamgia.ru/-"Pemry EI'D" 06pa3oBaTenbHbBIN MOPTA I IIOATOTOBKH K 3K3aMEHAM
https://fipi.ru/-denepanbHblii HHCTUTYT IEIATOIMUCCKUX H3MEPEHHIA
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Jucm eénecenusn uzmenenuii.

ITomnuce numna,
[ara BHeceHus PexkBu3uThI .
. Conepxanue BHECIIIETO
W3MCHCHUI JTIOKYMEHTA
3aMMCh
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