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INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBIsSeTCS OAHUM U3 0a30BBIX KYypCOB Ha YpPOBHE CpEIHEro OO0IIero
00pa3oBaHus, TaKk Kak 00eCreunBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIpPaBJIEHHOCTH U IPEAMETOB I'yMaHUTapHOro LuKia. [I0CKOIBKY JIOTMUECKOE MBILUIEHUE,
dopmupyeMoe IpH M3Y4EHUH OOYYarOIMMHCS MOHATHMHBIX OCHOB TI€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
FEOMETPUYECKUX 3a/a4d, YMEHHE BBIABUIaTh M OINPOBEPraTb TUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPH PEIICHUH 3a]la4 €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3UUECKUX
3aj1ad.

Ilenb ocBoeHMsI mporpaMmMbl yueOHoro kypca «l'eomerpusi» Ha yriayOa€HHOM ypOBHE —
pasBUTHE MHIUBHUyalbHBIX CIIOCOOHOCTEH OOYyYaroIIMXCsl NpPU H3YyYEHHUM TIE€OMETpUH, Kak
COCTaBIISIIOLICH MpeaMeTHO obnactu «MaremaTnka W MH(QOpPMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH HPUOOPETEHHs] M HUCIOJIb30BaHUS Oosee IIyOOKMX TIeOMETPUYECKHX 3HAHUN U
NeHCcTBUH, CHeUM(UYHBIX T€OMETPUH, U HEOOXOAMMBIX Ul YCIEUIHOTO MPO(eCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMM 33JJa4aMy Kypca Fr€OMETPUH Ha yriyOJIEHHOM ypOBHE, paCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJIbTYpHl H
(bopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dopMHupoBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTYpax Kak O BaXHEUIIMX
MaTEMaTUYECKUX MOJENAX, II03BOJLSIIOIIMX ONMCHIBAaTH W H3y4aTb pa3HbIE  SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIHOrO ammnapata no pasaeny «CrepeomeTpus» yueOHOro
Kypca F€OMEeTpHH;

(dopMUpOBaHHE YMEHHUS BJIAJETh OCHOBHBIMU HMOHSATHUSIMU O MPOCTPAHCTBEHHBIX (PUIYypax
U HUX OCHOBHBIMHM CBOWMCTBaMHM, 3HaHHE TeopeM, (GOpMyd U YMEHHME HMX NPUMEHSATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3aa4;

dopMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTeXkaX, MOJENAX U B PEATbHOM MHUpE
MHOTOTPaHHUKY U TeJa BPalleHHsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJIEIH;

¢dbopmupoBaHue NIOHMUMaHUs  BO3MOXHOCTHU AKCHOMaTHUYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHUMAHUS POJU AKCMOMATUKH TpPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMUpOBaHHE YMEHHMs BIIAJIETh METOAAMM JI0OKA3aTelIbCTB M AJTOPUTMOB pEILIEHUs,
YMEHMSI HMX TPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKMX 337ady U 3aJad C MPAKTHUYECKUM CojAepKaHHeM, (opMHpOBaHHE
OpEeACTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeldbCTB INpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPAKACHUH U POJIM aKCUOMATHKHU B IIPOBEICHUH JIEAYKTUBHBIX PACCYXICHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH
oOyyaromuxcsi, IMO3HaBaTEIbHOW aKTUBHOCTH, HCCIEI0BAaTEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

¢dopMupoBaHue (QYHKIMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHON TIE€OMETpUU: YMEHUs
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasIbHbIX JKU3HEHHBIX CUTYalUSIX W MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIMPOBAHUS PEAIbHBIX CHUTYyalul, HCCIEIOBAHUSA
MOCTPOCHHBIX MOJIEJIeH, NHTEPIPETAINH [TOJTyY€HHBIX PE3yIbTaTOB.

OCHOBHBIMHU  COJIepXKaTeIbHBIMU JIMHUAMH YydeOHoro kypca «['eomerpusi» B 10-11
knaccax sBisitoTcs: «[IpsiMble M IIIOCKOCTH B IpocTpaHCcTBe», «MHororpanHukm», «Tena
BpallleHus», «BEKTOpbI M1 KOOPAUHATHI B IPOCTPAHCTBEY, «/{BHKEHUSI B IPOCTPAHCTBEY.

CdopmynmpoBanHoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHSATHIMI,
peNeBaHTHBIMUA T€OMETPUU Ha YriayOonéHHOM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJEpXaTelbHbIM JHHUSIM Yy4yeOHOro Kypca, a (QOpMHUPOBAHHE JIOTUYECKUX YMEHUMU



pacripeniesiieTcsi He TOJBKO 10 COJACpPXKATelIbHBIM JIMHUSAM, HO W 1O TrojaM OOy4YeHHS.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE NPEIMETHBIM  pe3yjabTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpaMMbl, pacipeAeIEHHBIM 10 ToaaM 00ydeHUs, CTPYKTYpUPOBaHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpocaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABbIKAMHU IIOCJIEOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
NPEEMCTBEHHOCTH, a HOBBIC 3HAHUSA BKJIIOYaTh B OOILIyI0 CHCTEMY TI'€OMETPUYECKHX
MpeJICTaBICHU 00yJarouuxcs, pacimupss u yrayosss e€, obpa3ys mpoyHble MHOKECTBEHHBIE
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus ans  guddepeHranud  oOyueHHs, MOCTPOCHHMS WHIWBUIyaTbHBIX
o0pa3oBaTeNbHbIX HIporpammMm, o0OecrneyuTh yriayOn€HHOE M3yYeHHE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO npenMeTa «MaremaTukay;,

MOJTOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3yYeHHUs MaTeMaTUKHU ¢ Y4ETOM BbIOOpa
Oynymeit npodeccuu, odecrieunBasi MPEEeMCTBEHHOCTh MEXKIY OOIMHUM H TPOeCCHOHATHHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoautTcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Heeno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, MpocTpaHcTBO. [loHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOLIMECs, TapaJlIelIbHbIE U
cKpemuBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulebHbIE NPSAMbIE B IPOCTPAHCTBE, MAapalIEIbHOCTh TPEX
IPSAMBIX, ApaJUICIbHOCTh NPSAMOM M INIOCKOCTH. [lapayuiennbHOE W LEHTpaJbHOE
IPOEKTHPOBaHUE, n300paxxeHue Guryp. OCHOBHbIE CBOWCTBA MapauIeIbHOIO POEKTUPOBAHMUSL.
N300paxkenue ¢puryp B napawiesIbHOW MPOESKIMU. YTIIbI C COHANIPABICHHBIMA CTOPOHAMH, YTOJl
MEXIy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEH: IapasuleabHbIe IJIOCKOCTH,
CBOICTBA MapaieNbHBIX TIockocTel. [IpocTeiinie mpocTpanCTBEHHbIE (PUTYPHI HA TUIOCKOCTH:
TETPa3p, NapajuleIeuIe], IOCTPOSHUE CEUCHUIA.

IlepneHgUKYISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPHIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJSIPHOCTH IPSAMOM M IIOCKOCTH, TEOpeMa O MpPAMOW IEpPHEHIUKYISIPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKyasap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[lepnieHAUKYJIAPHOCTD IUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX ILUIOCKOcTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: n-yronapHas npusMma,
npsMasi 1 HaKJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSAMOYTOJIBHBIA MapajulelIeNIiNel W ero cBoWcrBa. KparTdaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpancTBeHHas teopema Iludaropa. IMupamupa: n-
yrosibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMusl. CBoiicTBa péOep U OOKOBBIX I'paHel
MpaBUIBHON NUpamuel. [IpaBuiibHBIE MHOIOIpaHHUKH: IpaBUIIbHAs IpPU3Ma W IIpaBUIIbHAs
NUpaMuJia, paBUiIbHASL TPEYToJIbHA MUPAMUJa U MPpaBUIbHBIN TeTpasap, KyO. Ilpencrasnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3p, NOAEKAdAP U UKOCADIP.

Brruucnenue »neMeHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoOM
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM NPHU3MBI, IUIONIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TpsAMOM mpu3mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIBLHOM MUPAMUIBI, TEOPEMA O ILIOIIAAN YCCUEHHOU MUPAMUIBI.

CumMeTpusi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM MPABUIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETpHUS MapajlIeNeNuIesa, CUMMETpUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABWIIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIIPABIICHHBIE W IIPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOpbl. PaBeHCTBO
BEKTOpPOB. [IeHCTBHSI C BEKTOpAaMH: CIIOKEHUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uncio. CBoicTBa ciokeHus BeKTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uyucio. [loHdaTne komiuianapHbele BeKTOphl. [Ipu3Hak komIiaHapHOCTH
TpéXx BekTopoB. [IpaBwiio napamnenenunena. Teopema O pa3loKEHUM BEKTOpa IO TPEM
HEKOMIUTAaHApHbIM  BekTOopaM. [IpsAMoyronpHasg cucTtemMa KOOpPAMHAT B  IPOCTPAHCTBE.



Koopaunarsl BekTopa. CBA3b MeEXAy KOOpAMHATAMHU BEKTOpAa W KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKalsipHOE IPOU3BEECHNE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKAas IIOBEPXHOCTb, chepuyeckas
MOBEPXHOCTh, OOpasyromue MoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkenune Ten BpalieHus Ha II0cKocTu. Pa3BépTka munmuHapa u konyca. CumMmeTpust
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, WIUHIAPA,
nupamMuabl 1 Konyca. O6bEM mapa 1 mapoBOro CerMeHTa.

KomOuHnanmu Tten BpalieHuss ¥ MHOrorpaHHUKoB. llpu3Mma, BhucaHHas B LWJIMHID,
onucaHHas okojo mwimHApa. [lepeceyenue cdepsl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTrpaHHUKA, OIIMCAHHOTO OKOJIO Ccepsl, chephl, BHUCAHHOI B
MHOTOTPaHHUK WJIM TEJIO BPALLCHMUSL.

[Tnomanbs MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl u e€ yacteid. Ilonobue B
npoctpanctBe. OtTHomieHHe O00BEMOB, TUIOMAAEH TOBEPXHOCTEH IMOAOOHBIX  (UTYP.
[IpeoOpa3oBanue nonodus, romoreTus. PemeHue 3agady Ha IUIOCKOCTH C MCIIOJIb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne cedyeHWH MHOIOIPDAaHHMKOB M TeJl BpALICHUSA: CEYEHHUs LWIMHApA
(mapaymienbHO M TEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajjiesibHble OCHOBAHHUIO M
IPOXOJALINE Yepe3 BEepIIMHY), CEYEHHUs Iapa, METO/bl IMOCTPOEHUS] CEYEHUM: METO] CIlIeJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu Haj BEKTOpaMu. BeKkTopHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBmwxkenuss npoctpancTBa. OtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmue
CBOMCTBA JIBW)KCHUH. Buapl IBM)KEHMIL: NapauIeNIbHbIA I[EPEHOC, LEHTpalbHAasi CHUMMETPHSI,
3epKajbHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. IIpeoOGpazoBanust nonobus. Ilpsmas u coepa
Ditnepa.



IIVIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPHUSA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUMCKOro O0OIecTBa, MPEICTAaBICEHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBJICHHM, MpoOlenyp TpaxIaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXkTaHCKON MICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHUUCKHUX
MaTEeMaTUKOB U POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE J3THUX JIOCTHIKEHUH B
JIPYTUuX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Haponma, cHOopMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHDKCHUN HAyKH U JACSATENBHOCTHIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOEe BOCTIMTAHHE:

JCTETHMYECKOE  OTHOLIEHWE K  MHPY, BKJIIOYAas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHUM, pacCyXIeHUuH, BOCIHPUUMUYUBOCTh K
MaTeMaTHUYECKUM acCIeKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) puzuyeckoe BocMTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHUECKHUE 3HAHHS B HHTEpEcax 370pPOBOTO
u Oe3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYecKoe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npohecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINIaTh OCO3HAHHBIA BBIOOp Oynymier mpodeccun W peaTnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) 3JK0JI0rM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPUPOJHONM M COIHMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapaKTepa  JKOJOTHYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKNX 3HAHWUU JUIA PelIeHUs 3a7ad B 00JIACTH OKpYXKAloIIeh cpeipl, INIaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, MOHUMaHWE MAaTEMaTHYECKON HAyKH Kak cdepsl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTUSI M 3HAYUMOCTH Ui Pa3BUTHUS LIMBWIM3ALUH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA MU MAaTEeMaTHYECKON KYJIbTYpOU KaK CPEeICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYUIECTBJISITh MPOEKTHYIO U UCCIEI0BATEIbCKYIO JEATEIbHOCTh UHIUBUAYAIBHO U

B IpyIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIE MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIY TMOHATUSAMH, (OPMYITUPOBATH  ONPEACICHUS TOHSTHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMU, OCHOBAHUA [UIsi 00O0OILIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaThL U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpUIATENIbHBIC, eAMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (pakTax,
JMAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAararb KPUTEPUH JJIS  BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX U HMHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSTEILHO JOKA3aTEeIbCTBA MATEMATUUYECKUX YTBEPKACHUHN (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXCHHS M BHIBOJIBI;

BbIOMpaTh CcHoco® pemieHus YydeOHOM 3afaud (CpaBHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BBIOMpATh HaWOONee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/bCKue AeiCTBUS:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM HHCTPYMEHT NO3HaHUs, (OPMYIUPOBAThH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYNe, MpoOiIeMy, yCTaHAaBIMBaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJICIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHMYeCKOTO OObEKTa, SIBICHUS, IMPOILIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMH;

CaMOCTOSTENNbHO (GOPMYIHUPOBATh 000OIIEHUSI U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBAThH JIOCTOBEPHOCTH MOJIYYSHHBIX PE3yJIbTaTOB, BEIBOJIOB U
0000IIIEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETa HAa BOMPOC U IS
pelieHus 3a1auu;

BbIOUpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHaJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHUJIOB U  (Qopm
MIPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABIATH €€ B  pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAGKHOCTh HMHPOPMAIMH TI0O CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBHM C YCIOBUSIMHU W IIENSMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHI)IX U IIHUCBMCHHBIX
TEeKCTaX, JaBaTh IMOSICHEHUSA [0 XOJy pEIIeHUs 3aJadd, KOMMEHTUPOBAaTh MOJYy4YEHHBIN
pe3yabTaT;



B Xoze OOCYX/IEHHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAeMON TEMBbI, MPOOIEMBI,
perraeMoii 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4HUe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popMe POpMYyIHPOBATH PA3HOTIACHS, CBOU BO3PAKCHNUS;

NPEICTaBIATh PE3YJIbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHMs, IMPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 337a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3alaud, BBIOMpATh CIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh
BapUaHTHI peHICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLIHOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(ICKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENIBHBIX IPOLIECCOB, HUX Ppe3yJbTaToOB, BIAJETh CIHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHrs MaTeMAaTUIECKON 3a1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHMKHYTb IIPH PEUICHMM 3a/add, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ysbTaTa LEIM M YCIOBUSM, OOBICHATH IPUYUHBI
JOCTYDKEHUSI WM HEIOCTHXKEHMsI pe3ysIbTaTOB JEsTEIbHOCTH, HAXOAWUTh OLIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eAITEILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHONH pabOTHI IpU
pelieHMH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOW pPabOTHI, paclpeneisTb BHIBI paboT, JOTOBAPHBATHCS, OOCYXKIATh
Ipolecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyHMHoOBBIX (opMax paboThl (0O0CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W HWHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBHS C
JpYTMMHM YIEHaMHU KOMAaHJbl, OLIEHHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K konny 10 ky1acca o0yyaromuiicss Hay4YUuTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHSIMHU CTEPEOMETPUH IIPH PELICHUH 3ajad U
IIPOBEJICHUN MaTEMaTUUYECKUX PACCYKIEHUM;

® I[IpUMEHATh AKCHOMBI CTEPEOMETPHMM U CIEACTBUS M3 HHUX IPU PEUICHUU
TEOMETPUUYECKUX 3a7ay;

e iaccu(UUIUPOBaTh B3AUMHOE PACIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, NPAMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMH, CBA3aHHBIMHU C YIJaMH B MPOCTPAHCTBE: MEXKAY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TIOCKOCTbHIO;

e cBOOOJHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJbl MHOTOI'PAaHHHKOB (TIpuU3Ma, MUpaMuUia,
HpSAMOYTOJIbHBIN Mapasienenunen, Kyo);

e iIaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHUS JUIs KJIaCCU(UKALIN;

e CBOOOJHO OIEpPUPOBaTh MOHITHUSIMH, CBSI3AHHBIMU C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;



BBINOJIHATH HapaJlIeNIbHOE, [ICHTPAJIbHOE U OPTOTOHAIBHOE MTPOSKTUPOBaHKE (GUTYp Ha
IUTOCKOCTB, BBITTOJIHATH N300pakeHHsI (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHUS MHOTOI'PAaHHHKOB PA3IMYHBIMH METO/AaMH, BBITOIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAJM  TIOBEPXHOCTEH MHOTOrpAaHHMKOB (IIpU3Ma, MHpaMuUa),
TreOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMyI;

CBOOOZHO ONEpPHPOBATh IMOHATHUSAMU: CHMMETPHUS B IIPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPHHU (UTYPHI;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpAWHATAM B
POCTPAHCTBE;

BBITIOJIHATH JICHCTBUS Ha/l BEKTOPAMH;

pemiate 3aJaud Ha JI0Ka3aTelIbCTBO MAaTEMATHYECKMX OTHOIICHMH M HaXOXK/ICHHE
T€OMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHBIE METOAbI MPH  PELICHUU
MaTEeMaTUYECKUX 3a/1a4 OBBIIIEHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHSTH MPOCTEUIINE TPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYUCCKUX 3a/1a4;

U3BJIEKaTh,  NPeOOpa3oBbIBAaTH M HMHTEPIPETHPOBAaTH  HMHPOpMALUIO O
IPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (UTrypaxX, MPEACTaBICHHYI0 Ha YEpTeXkKax H
pPHUCYHKaX;

NPUMEHATh TIOJIy4CHHBIC 3HAHMS HA TMPAaKTUKE: CpPaBHMBAaTh M aHAIU3UPOBATH
peanbHbIe CUTYallld, IPUMEHSATh W3yYCHHBIC MOHATHUS B IPOLECCE MOUCKA PELICHUS
MaTeMaTHYeCKu C(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIC CUTYalluu
Ha S3bIKE TEOMETPHHU, HCCIENOBATh IIOCTPOCHHBIE MOJAEIH C HCIOJIb30BaHHEM
T€OMETPUYECKUX TOHSATHH M TEOpeM, ammapara aiareOphl, pemaTh NPaKTHYeCKHe
3a/1a4M, CBSI3aHHBIC C HAXOXKJICHHEM reOMETPUIECKUX BEINYHH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHHM KaK COCTaBHOU
JacTu QyHAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 ki1acca o0yyaromuiicss HAy4YUuTCS:

CBO6OI[HO OIICPHUPOBATH MMOHATHAMHU, CBA3AHHBIMHA C HHHHHHPHHGCKOﬁ, KOHUYECKON M
ceprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI OJTyUEHUS;

OIEpUPOBATh NMOHATHUAMHU, CBA3AHHBIMHU C T€JIaMM BpAILUEHUS: IWIMHIPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Teja BpalleHus (HUIMHIpP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
MIOJIyYEHUS TEJl BPAILCHUS;

KJIaccu(pUIUPOBaTh B3aUMHOE PACIOIOKEHHUE CPEPBI U IIIOCKOCTH;

BBIYUCIIATE BCJIIMYUHBI JJIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHHA, 00BEMBI U
Iomaiaun HOBerHOCTeﬁ MHOT'OI'PpaHHUKOB W TCJI BpallCHUA, TCOMETPUUCCKHUX TCII C
npUMeHEeHHEM (OopMYIT;

CBO6OI[HO ONEprupoOBaTh MOHATUAMU, CBA3AHHBIMU C KOM6I/IHaHI/I5[MI/I TCJI BpallICHUA U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B cpepy U OMHCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAs B MHOTOI'PaHHUK WUJIH TEJIO BPAILICHUS;

BBIYUCIIATE COOTHOMICHUA MCXKAY IIOIIaasIMU HOBerHOCTeﬁ 1 00BéMaMu HO)IO6HI)IX
TeJI;

u300pakaTb HU3y4daemble (UIYphl, BBIIOJIHATH (BBIHOCHBIC) IUIOCKHE YEPTEXH U3
PHCYHKOB HPOCTBIX O0OBEMHBIX (DUTYp: BUJA CBEpXY, COOKY, CHH3Y, CTPOUTH CEUCHHUS
TeJ BpallCHHUS;



U3BJIEKATD, HUHTEPIPETUPOBATH u peoOpa3oBHIBAThH uHpOpMaLINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, IMPEICTABICHHYI0 Ha 4YepTexax H
PUCYHKaXx;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPALMH HAJl BEKTOPaMH;

3a[1aBaTh INIOCKOCTh YPAaBHEHHUEM B JICKaPTOBOM CHCTEME KOOPAMHAT;

pelars TIeOMETPUYECKHE 3aJadyd Ha BBIUMCICHHE YIVIOB MEXAY MPSMBIMU U
IUIOCKOCTSIMH, BBIYHCICHUE DPACCTOSSHUM OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNUE BEKTOPHO-KOOPAMHATHOIO METO/A IIPH PELICHUH;

CBOOOJHO OIEpUPOBaTh IOHATUSAMH, CBS3aHHBIMH C JIBUKEHHEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA ABUKCHUM;

BBINOJIHATh HM300pa)XKCHUsT MHOTOTPAaHHMKOB M TEJ BpAIEHUS MPH MapajuieIbHOM
IIEPEHOCE, LIEHTPAJIBHON CUMMETPUH, 3€PKaIbHONM CUMMETPHH, IIPU IIOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA0OHS;

CTPOUTb CEYECHHUS MHOTOIPDAHHUKOB U Tl BpPALICHUSA: CEYCHHs LWINHIPA
(mapasuienbHO U NEPIEHIUKYIISPHO OCH), CEYeHUs KOHYyca (apajjiesbHble OCHOBAaHUIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS LI1apa;

MCIIOJIb30BaTh METOABl TOCTPOEHUS CEUEHUH: METOJ CJEI0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHHUS, METOJ] IIEPEHOCA CEKYIIEH MIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS;

IPUMEHSATh TeoMeTpUuYecKue (akThl [UIsl PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
IIPEII0JIaratoIiuX HECKOJIbKO LIaroB PELeHUs], €ClIM yCJIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (opMme;

pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKUX OTHOUIEHWM M HaxOXKICHHE
F€OMETPUUYECKUX BEJINYUH;

IIPUMEHATH IPOTPAMMHBIE CPEICTBA U NIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU
PELIEHUH CTEPEOMETPUUECKHX 33/1a4;

IPUMEHATH IIOJIyYEHHbIE 3HAHUS Ha INPAKTHKE: CpPaBHUBAThb, AHAJIU3UPOBATH U
OLICHMBATh peajbHbIE CUTYAllUH, IPUMEHATh U3yUCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA pELIEHUs MaTeMaTHYecKu CQOPMYIMPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBaTh PEabHbIE CUTYallMH HA S3bIKE FEOMETPHH, UCCIIEN0BATh TIOCTPOCHHbIE
MOJIEJM C UCIOJB30BaHUEM I'€OMETPUUECKUX MOHITHM M TEopeM, ammapara aareOpsl,
pelaTh NPaKTUYECKHUE 3aJa41, CBA3AHHBIE C HAXOKACHUEM F€OMETPUUECKHUX BEIUYNH;
UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUsS T€OMETPUU KaK COCTABHOUN
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpaMMblI Bcero Konrpoaenbie  Ipaxruseckue o0pa3oBaTe/bHbIE
padoThI padoThI pecype
1 BBeznenue B cTepeoMeTpuIo 23 1
2 B3anMHOe pacnonoxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B ]
IIPOCTPAHCTBE
4 HepneHnmfyns{pHOCTb MPSIMBIX U 75
IUIOCKOCTEH B IPOCTPAHCTBE
5 VYTIIBl U pacCTOSHUS 16 1
6 MHororpanHuku 7 1
7 BekTopsl B mpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATH3AIIHS 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ I;;;?;Z':f;::me PAACIOB M TEM Beero Kontposbubie IIpakrnueckue E)Ig;g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
1 AHaJIMTHYECKAsi TEOMETPUS 15 1
’ [ToBTOpEHME, 0606H_ICHI:IG u 15 1
CUCTEMaTHU3alis 3HAHUM
3 O0BEéM MHOTOTPaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBro>keHus 5 1
7 [ToBTOpEHME, 0606IIICHI:I€ " 17 )
CUCTEMaTHU3alis 3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHBIE TpaBUIIa U300PAKECHUS HA
PHUCYHKE IJIOCKOCTH, MapalieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX TMPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[MousTHA: TIEpeceKaroIuecs IOCKOCTH,
MEPECEKAIOIINECS MPsMasi U TUIOCKOCTH;
HOJYTPOCTPAHCTBO
[MousTHA: TIEpeceKaroIuecs IOCKOCTH,
MePECEKAIOIINECs PSIMasi U TIOCKOCTb;
MOJTYTTPOCTPAHCTBO

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

MHororpaHHuKH, U300paKeHUE
MIPOCTEHIINX NPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINUX 00HEKTOB

MHororpaHHuKH, U300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CJIEJICTBHS U3 HUX
AKCHOMBI CTEPEOMETPHH U NIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpPEOMETPUH U TIEPBHIE
caencTBus U3 Hux. CrocoObl 3aJaHus




MPSAMBIX U INIOCKOCTEMN B MIPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
IIOJIyYEHHBIX IIIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYCHUN Pa3HBIMU [[BETAMU

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOISAT Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX IIIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU 1[BETAMU

12

N300paxeHune cedyeHuit mupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE POXOIST Yepe3 MX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU [[BETAMU

13

14

15

16

17

N300paskeHne ceueHuit mupaMuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MOJIyYEHHBIX TUIOCKOCTeH. PackpammBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMU [BETAMU

Mertoa cnesoB At MOCTPOSHUS CeYEHU

Merton cnenoB 1uisi TOCTPOCHUS CEUEHHI.
CBoiicTBa nepeceuyeHuid MpsIMbIX U
IJIOCKOCTEN

Merton cresoB AJist TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YepTeXKeH U 3aluch [1aroB
IIOCTPOEHUs




18

[TocTpoenue ceueHuii B mupamue, Kyoe
o Tpém ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aUCh 11aroB
MIOCTPOEHUS

19

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YepTeXKel U 3aIluch 11aroB
MTOCTPOCHUS

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
IIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEyroJIbHUKOB

22

[ToBTOpenue mianumerpuun: Teopema
Menenas. PacdeTsl B ceueHHIX Ha
BBIHOCHBIX 4epTekax. Mcropus pa3BuTus
TJITAHUMETPUH U CTEPEOMETPHH

23

24

25

KoutponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anMHOe pacnionokeHue npsmsIx B
npoctpancTse. CKpenBaronmecs
npsiMble. [Ipu3Haky cKkpemuBaromuxcs
npsambIx. [lapannensHble npsMele B
MIPOCTPAHCTBE

Teopema o CylieCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM MapaienbHON
JTAHHOW MPSIMO#, TPOXOAIIEN YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIeKaIllel Ha JaHHOU
npsMoi. Jlemma o nmepecedeHnun
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

26

[TapannenbHOCTh TpeX HMpsiMbIX. Teopema o




TpEX mapajuiesIbHbIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

31

32

[TapamnensHoe MPOSKTHUPOBAHHUE.
OcHOBHBIE CBOICTBA MapaJlJIEILHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapayuieIbHON MPOESKIIUU

[lenTpanbHas nmpoekuus. Yroi ¢
COHAIPAaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXAY IPAMBIMU

3amaun Ha MOKA3aTEIHCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
pAacCIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCTD NPSMOMN U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
[apajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CBoiicTBa napajyieIbHOCTU MPSMON U
IJIOCKOCTH

I'eomeTpuueckue 3aaun Ha BEIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
MapaJUIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoenue ceueHust, MPOXOASIIETO Yepes3
JAHHYIO IPSIMYIO Ha YepTEexe U
MapaJyIeIbHOIO IPYrou npsmoil. Pacuér
OTHOIIIEHUN

33

34

[TapannenpHas npoexuus, IPUMEHEHUE
JUTSI IOCTPOCHUS CEUCHHH Ky0a 1
napauienenunena. CeoncTaa
napajuieJIenuIes1a U Ipu3Mbl

[TapannensHele ockocty. [IpusHaku
NapaJUIeIbHOCTH JBYX IUNIOCKOCTEN

35

TeopeMa 0 MapaJUICIIbHOCTU U
CANHCTBECHHOCTH ITJIOCKOCTH, npoxonsﬂueﬁ




4yepe3 TOUKY, HE IPUHAIEKALLYIO TaHHOM

MJIOCKOCTH U CIIEACTBUS U3 HEé

36

37

38

CaolicTBa napajuielbHbIX IJIOCKOCTEH: O
MapajuieIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPU TIEPECEUCHUH JIBYX MapalIeIbHBIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa mapayIenbHBIX IOCKOCTEH: 00
OTpe3Kax MapajiesIbHbIX NPSMBIX,
3aKJIIOYEHHBIX MEKY I1apajuleIbHBIMU
IUIOCKOCTSIMH; O TIEpECEUSHUHU IPSMOM ¢
ABYMS ITapaJIJICIIbHBIMUA INIOCKOCTAMHA

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

41

IToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO
napajuiesienumnea

Brruncnenue IMH OTpE3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuieyIeuIe e

42

43

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipn3Hak
MEPIEHIUKYIISIPHOCTHU IIPAMON U
IIJIOCKOCTH

[lepneHMKyIAPHOCTD NPAMON U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IIJIOCKOCTH

44

45

TeopeMa o CylecCTBOBaHUH U
€AMHCTBEHHOCTH MPSIMOU, TPOXOASIIEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

IInockoctu u NECPpHUCHAUKYIISIPDHBIC UM




46

IMPsAMBIC B MHOT'OI'paHHUKAX

[ImocKOCTH M EPIIEHIUKYIIAPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

47

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoeHnue neprneHauKkyspa U3 TOYKU Ha

MPSIMYIO

48

[lepnenuKymnsp ¥ HAKJIOHHAS.
[TocTpoenue neprneHuKkyspa U3 TOYKU Ha

MPSIMYIO

49

50

51

Teopema 0 TpEX MeprneHAuKyIIpax
(mpsimast u oOpaTHasi)

Teopema 0 TpEX MeprneHAuKyIIpax
(mpsimast 1 oOpaTHasi)

Yron Mexay CKpeuBaromuMHUCs
MPSIMBIMU

52

[Touck neprneHaANKYISIPHBIX MPSMBIX C
IIOMOIIBIO ITEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

53

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

54

ITocTpoenue ceuenuit kyoa, Ipu3Msl,
MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

55

56

57

[Toctpoenue ceuenunii kyba, MpU3MBlI,
IIPaBWJIBHOM NMUPaMUABI C TIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEIIBHO IUIOCKOCTH. [Inockoctu
CUMMETpPUN B MHOTOTpaHHHKAX

[Ipu3Hak nepneHANKyIIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAcCTOSIHUM OT TOYKH JO MIIOCKOCTH




59

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JO IJIOCKOCTH

60

CriocoObl OyCTUTh HNEPIEHANKYISAPHIL:
CUMMETPHUS, CABUT TOUYKHU IO
NapajieaIbHON PAMON

61

62

63

CaBur no HenapauieIbHOW NpsiMOH,
U3MEHEHUE PACCTOSHUN

Konrtponsnas padora "B3anmuoe
pacnooKeHne NPSMBIX U IIIOCKOCTEH B
npocrpancrae”

[ToBTOpEHME: Yroa Mexay NPsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

65

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘IGCKI/IG METO/bI BEIYHMCIICHUA
yriia MEKAy NpsAMbBIMHA B MHOT'OT'PAHHUKAX

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJI0OB IBYTPAaHHOIO yTIia

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO ICPIICHANUKYJIAPHBIX ILTIOCKOCTEH

68

69

IIpu3Hak nepneHmKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIEpECEYEHMS IBYX IIJIOCKOCTEN
NECPHICHANKYIIAPHBIX TpeTBefI IINIOCKOCTH
[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuleJenune1a

70

TeopeMa 0 1MaroHanu NPSMOYTOJIBHOTO
napajuieJIienuIe/ia U CIeICTBUE U3 Hee




71

72

73

CrepeomeTpuuecKkue U MpUKIaaHbIe
3aJ]auu, CBSI3aHHBIE CO B3aUMHBIM
PACIIOJIOKCHUECM MIPAMBIX U INIOCKOCTHU

[loBTOpEHME: CKPELIMBAIOLIUECS NIPSMBIE,
napasuJiesibHble INIOCKOCTH B CTaHAPTHBIX
MHOTOTpaHHUKAX

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MCKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
MIPOCTHIX CUTYAIUSIX

74

75

76

77

PaccrosiHre OT TOYKH 10 MIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Beruncnenue paccTosHUNA MEXKIY
CKPEILMBAIOIINUMHUCS IPSIMBIMU C
ITOMOIIBIO NEPIEHAUKYIIIPHON IUNIOCKOCTH

TpéxrpanHsblil yromn, HepaBeHCTBA AJIs
TpexrpaHHbix yrioB. Teopema [lugaropa,
TEOpPEeMbI KOCUHYCOB U CHUHYCOB JIsl
TPEXTPAHHOIO yIJIa

DneMeHTHI ChepUIEeCKON TeOMETPHH:
reojie3MyecKue JUHUU Ha 3emIie

78

79

KontponbHas padota "Yrisl u
paccrosiHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €r0 2JIEMEHTHI"

80

81

82

[upamupa. Bunsl nupamun. [lpasunsHas
nupamMuaa

[Tpusma. [Ipsimast 1 HaKJIOHHAS IPU3MBL.
[IpaBunbHas npusma

[IpssMoit napasmenenunen,
MIPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

83

BLIHyKJ'IBIe MHOT'OI'paHHUKHU. TeopeMa




Ditnepa
Beinykieie MHOrorpanHuku. Teopema

84 Oitnepa. [IpaBuibHbIC U MOTYNPABUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonrtponsHas padora "MHOrorpaHHUKH" 1

36 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1
MIPOCTPAHCTBE

87 CymMmma BEKTOPOB 1

88 PaznocTs BekTOpOB 1

89 [IpaBuno mapamnenenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIEIKALUX B OJTHOU 1
IJIOCKOCTH

92 CkansipHO€ pOU3BEICHUE 1

93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O0600111eHre U cUcTeMaTU3allns 3HaHUH 1

99 O06o011eHne U cucTeMaTu3alus 3HaHUH 1

100 HToroasi KOHTpoJIbHAsA paboTa 1

101 HToroasi KOHTpOJIbHASA paboTa 1

102 O060011eHre U crucTeMaTH3alus 3HaHU! 1

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
ara nu(ppoBbIe
Nen/m | Tema ypoka Beero Kontpoabubie IIpakTuueckue fllsyqemm oﬁggosaTeanme
padoThI padoThI pecypebi
1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
’ [ToBTOpenue temsl "CkaispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncnenue yria 1
MEX/1y BEKTOpaMu B IPOCTpaHcTBE"
4 [ToBTOpEeHME TeMBbI "YpaBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOPMaJb, 1
ypaBHEHHE TIOCKOCTH B OTpe3Kax
6 VYpaBHEHHUE JIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousBeneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
MIpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUpPOBaHHE
10 AHanuTHueckue METobl pacuéra yria 1
MEXy MPSMBIMUA B MHOTOTPaHHUKAX
1 AHaJIUTUYECKUE METOBI pacyéra yria 1
MEXy TUNIOCKOCTSIMH B MHOTOI'PaHHUKAX
12 dopmysa pacCTOSHUS OT TOUKH J10 1
IJIOCKOCTH B KOOPJAWHATAaX
13 HaxoxzaeHue paccTosiHUI OT TOUYKH /10 1
IJIOCKOCTH B KyOe
14 HaxoxieHre pacCTOSTHUM OT TOYKH 10 1




15

IIJIOCKOCTH B IIPABUJIBHOW IMPAMHUJIE

KonrponsHas pabora "AHanutudeckas
reomeTpus”

16
17

18

19

20

CedeHuss MHOTOIPAHHUKOB: CTaH/IAPTHBIC
MHOI‘OFpaHHI/IKI/I

CeueHurst MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
Ce‘-IeHI/ISI MHOI‘OI‘paHHI/IKOBI CTaHIIapTHBIe
IJIOCKOCTH, MIEPECCUECHUS MPSIMBIX U
IIOCKOCTEH

[TapannenpHble PSMbIEC U TNIOCKOCTH:
MapaJJIEIbHbBIEC CEYEHHUS

[TapannenbHbIE TPSMBIE U TNIOCKOCTH:
pacyéT OTHOIIECHUM

21

ITapannensHbie OPsIMBIE U TIOCKOCTH:
YIJIbI MEXKTY CKPEIIMBAKOIIUMHUCS
MPSIMBIMU

22

23

24

[leprnieHIuKyNspHBIE IPSIMbIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NIEPIEHIUKYIJIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB

[lepnieHiuKynspHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEepIEeHIUKYIIIpax
IlepnieHIuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS AJIUH B
MHOTOTpaHHUKAX

25

[ToBTOpEHME: MIOMAAH
MHOTOYTOJEHUKOB, (DOPMYJIBI JIS
Ioaaen, cooopakeHust moao0us

26

[ToBTOpEHME: MIOMAAH
MHOTOYTOJEHUKOB, ()OPMYJIBI JIS
IoIaAen, cCooopakeHust Moa00us




27

28

29

30

31

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, (hOPMYJIbI 7151
IoIaaen, COOOpakeHHs MOA00MS

[Tnomaau cedeHuit MHOrOTPaHHUKOB:
IUTOIIATU IOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHSI TOT00MS

[Tnomaau cedeHuit MHOrOTPaHHUKOB:
IUTOIIATU IOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHSI TOT00MS

KonTponbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTpaHHUKOB"

O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napaJuiesenuesaa

32

3amaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; O TPUCEKIIUY yTia

33

CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaiesenumnena

34

[IpuknanHblie 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napasuieNienunena

35

O0BEM npsiMOit TPU3MBI

36

37

38

39

CrepeoMeTpHUUeCKUE 3a7ja4l, CBSI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB IPSIMOM MPU3MBI

IIpuknanHble 3a1a4uu, CBSI3aHHBIE C
00BEMOM MPSIMON MTPU3MBI
Brruncnenne 00bEMOB TeN ¢ TOMOIIbIO
ornpenenéHHoro uHrerpana. O0sEM
HaKJIOHHOHN IPHU3MBbI

Brrancienne 00bEMOB TEJ C IIOMOIIIBIO
ornpenenéHHoro uHrerpana. O0bpEM




UPaMHUIbI
®opmyna 00béMa mupamuibl. OTHOIIEHUE

40
00BEMOB MTUPaMUJT C OOIITUM YTIIOM

41 ®dopmyna 00bEMa mupamMuabl. OTHOIICHUE
00BEMOB MUPAMHU/] C OOIIUM YTIIOM

42 CrepeomeTpuueckue 3aJa4u, CBsI3aHHbIE C
00bEéMaMK HAKJIOHHOW TTPU3MBI

43 CrepeomeTpHuyuecKHe 3aa4H, CBI3aHHbBIC C
00BEMaMU TUPAMUJTBI
[Tpuknagueie 3anaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 HpI:I'KJ'Ia,I[HLIe 3a7a4u H? TeMe "OOBEMBI
Ten", CBI3aHHBIC ¢ 00BEMOM MUPAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienue
PAcCTOSTHUS JI0 TITIOCKOCTH

47 Kountponbnas pz}'60Ta "O0BEM
MHOTOTpaHHUKA
Hunuuaapudeckast TOBEPXHOCTb,

48 o0pa3yrolne UIHHIPHIECKOI
MMOBEPXHOCTHU

49 Hunuaap. [Ipsmoit KpyroBoi HUIMHIP.
[Iomaae MOBEpXHOCTH HUIUHAPA

50 Konnueckast moBepXHOCTh, 00pa3yroiume
KOHMUYECKOU nmoBepxHocTu. Konyc

5 CeucHue KOHXC& IUIOCKOCTBIO,
napajuieIbHOM TUIOCKOCTH OCHOBAHUS

57 VY ceu€HHbIit KOHYC. N3o06paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 HHOI_I_[E}'I[L OOKOBOI TOBEPXHOCTH H
TIOJTHOW TTOBEPXHOCTU KOHYCa

54 [Tmomaae 60KOBOI MOBEPXHOCTH H




55

56

57

IIOJIHOM ITOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
IMOCTPOEHUEM CEUEHUM LUJIMH]IPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
IMOCTPOEHUEM CEUEHUM LUJIMH]IPA, KOHYCa
HpI/IKJ'IaI[HBIe 3aJda4yu, CBA3aHHBIC C
[IWINHAPOM

58
59

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM

Cdepa u map

60

Ilepeceuenue ceps! 1 1apa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. By u n3o0paxenue mapa

61

Ilepeceuenue ceps! 1 1apa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bua u n3o0paxenue mapa

62
63

64

65

VYpaBuenue coepsl. [Tnomans cheps u eé
qacTen

Cummetpus cdepsl U mapa

CrepeomeTpuueckue 3aau Ha
JTIOKA3aTeJIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

66
67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdhepoil u mapom
[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,




BBIYHCIICHUS B OKPY>KHOCTH, CTAaHIapTHBIC
noxoous

68

69

Paznuunble KoMOMHALMY TEJ BpaIEHUs U
MHOTOI'PaHHHKOB

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

71

3agaum o Teme "Tena 1 MOBEPXHOCTH
BparieHus"

KonTponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O0béM mumrHIpa. Teopema 06 00béMe
PSIMOTO IIHJIMHIpA

73

Bbrurcienne 00bEMOB TEIT C TOMOIIBIO
omnpeaenéHHoro uarerpana. O0bpém
KOHyca

74

75

76

ITmomaay OOKOBOU U IOJIHOU
MMOBEPXHOCTU KOHYCA

CrepeomeTpuueckue 3aa4u, CBI3aHHbBIC C
BBIUHCIICHHEM 00bEMOB IIWIIUHIPA,
KOHYyca

[Tpuknagueie 3agaun o teme "OOBEMBI
MJI0IA 1M TOBEpXHOCTEN Ten"

77

O06bEM mIapa u MapoBOTO CEKTOPA.
Teopema 06 06véme mapa. [lnomans
ctepnl. CTepeoMeTprUIeCcKre 3a/1a4H,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
1rapa, IrapoBOro CErMeHTa U MIapOBOTO
CeKTOpa

78

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
wiomazabio cepsl. COOTHOIIEHUS MEXITY
IJIOLIA/ISIMH [TOBEPXHOCTEN U 00BbEMaMHU




79

80

NOI00HBIX Tell

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu o 100mm.
CrepeoMeTpHUyeCcKre 3a7a9u, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB T U ILJIOIIAACH
IMOBEPXHOCTEN

KonTponbnas pabota "ITnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
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JIBrokeHus npoctpancTBa. OToOpakeHUs.
JIBvkeHust 1 paBeHCTBO Guryp. O0mime
CBOICTBA ABMKEHUI
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Bupl nBuxkeHnil: napamienbHbII
MIEPEHOC, IICHTPAIbHAS CUMMETPUS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
IpsIMOI

[IpeobpazoBanus nomodus. [psmas u
cepa Diinepa

I'eomeTpuueckue 3a1a9un Ha IPUMEHEHNE
JIBUKCHHUSI
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KonTtponbHas pabota "BekTops! B
npocrpaHcree”

O6o0maromiee moTopenue 11 moHsITHI 1
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"TTapanenbHOCTh NPSAMBIX M IUIOCKOCTEH
B ITpocTpaHcTae”

O6o0maromiee moBTopenHue 11 moHITHI 1
MeTOoJI0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMAaTH3aIlHsI 3HAHMIA:
"BexTopsl B mpocTpaHcTae"
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O6o6mmatoniee nopropenue 11 nonsaruii u
MeTO0JI0B Kypca reomerpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"BekTopsl B npocTpaHcTse"
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O6o0maromiee moBTopeHue 11 moHITHI 1
MeTOoJ10B Kypca reomerpun 10—-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHH:
"O6beM MHOTOTpaHHUKA"

Oo6o06maromee nosropenue 11 noHsATUH U
METOJI0B Kypca reometpun 10—11
KJIaCCOB, CUCTeMAaTH3allus 3HAHMI:
"O6beM MHOTOrpaHHUKA"
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O6o0maromee moBTopeHue 11 MoHITHI 1
MeTOoJ10B Kypca reomerpuun 10—-11
KJaCCOB, CUCTEMATH3alls 3HAHUH:
"[Momany MoBEpXHOCTU U 0OBEMBI
KpyrJibix Ten"
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O6o6maromee moBTopeHue 11 MOHITHI 1
MeTO0J10B Kypca reomerpuun 10—-11
KJaCCOB, CUCTEMATH3alls 3HAHUI:
"[Mmomany MOBEpXHOCTU U 0OBEMBI
KpyTJibIX Ten"

Wrorosas koHTpoJIbHAs paboTa
Wrorosas koHTpoJIbHas paboTa

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3alusl 3HAaHUH
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEpPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH 1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAyYKU U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKu U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* Maremaruka: anreOpa U Hayajla MAaTEMaTUYECKOT0 aHalln3a, reoMeTpusi. Anredpa u
Hayaja MatremMarudeckoro ananusa, 11 kmace/ Komsrun FO.M., Tkauea M.B., ®enopoBa
H.E. u npyrue, AkimonepHoe o0miectBo «M3aatenbetBo «IIpocBemnienuey

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/11
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