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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3y4YCHHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIIMMUCS TOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeJIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
F€OMETPUUYECKHUX 3a/lad, YMEHUE BBIABUIATh M OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Ilenp ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOJaE€HHOM YpOBHE —
pa3BUTHE HMHIVUBUAYAJIbHBIX CIIOCOOHOCTEH OOydYalOUIMXCS MPHU HM3YYEHHUH TE€OMETPHH, Kak
COCTaBJIAIOLIEH mNpeaMeTHON obnactu «MaremaTuka W MHQOpPMAaTHKa» 4vepe3 obecreueHue
BO3MOXKHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKMX TIeOMETPUYECKHX 3HAHUN U
NeMCTBUH, CHeNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEITHOTO MPOo(ecCHOHATBHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUs O T[EOMETPUM KaK 4YacTh MHPOBOW KYJIBTYpbl U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEACTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTHYeCKUX MOJENSIX, IO3BOJIAIONIMX ONUCBIBATh UM M3ydaTb pas3Hble SBJICHUS
OKpYXKaloIllero MUpa, 3HaHUE MOHATUIHOrO ammapara 1o pasjaeny «CrepeoMerpus» yuyeOHOro
Kypca reOMeTpHH;

(dbopmMHpoBaHHE YMEHMsI BJIaJIeTh OCHOBHBIMU MOHATUSAMHU O MPOCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PELLICHUs 3a1ay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEKaxX, MOJAENAX M B PEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPALEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OpMUPOBaHNWE MOHMMAHUS POJIM AKCHOMATHKU NpPHU MPOBEACHUU
pacCyXIeHHUI;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJAaMH JI0Ka3aTeIbCTB U AJITOPUTMOB pEILEHHUS,
YMEHMSI HMX TIPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKUX 33Jady U 3aJad C [PaKTHUYECKUM CcoOJep>KaHueM, (OpMUPOBaHUE
NpPEJCTaBICHUsI O HEOOXOIUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B ITPOBEJEHUH I€AYKTUBHBIX PAaCCYyXICHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, IMO3HABATEIbHOW aKTUBHOCTH, MCCJIEI0BAaTEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUIEHUS], UHTEPEca K U3Y4eHHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TIPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrio3HaBaTh MPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS



3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIUPOBAHMUS PEAIbHBIX CHUTyallUld, MCCIEIOBaHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIU [10JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUAMH ydeOHoro kypca «l'eomerpusi» B 10-11
Kjaccax ABIAIOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpaHHukm», «Tena
BpauieHusn», «BEKTOpbI M1 KOOpAMHATHI B IPOCTPAHCTBEY, «J/{BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHUE «yMETh OINEPUPOBATH MOHATHSIMUN,
pElIeBaHTHBIMH T€OMETPUH Ha YriyOs€HHOM ypoBHE o0yuyeHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHHUH
pacrpesieNiieTcsi HE TOJbKO IO COJEP)KaTeNbHBIM JIMHUSM, HO M MO ToAaM OOyuYeHHSs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM  pe3yJibTaTaM  OCBOCHUS
DenepanbHOil pabovel MporpamMMbl, pactpeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BONpPOCaM OOydaronmecs
oOpalaiiuch HEOJHOKPAaTHO. OTO TMO3BOJSIET OPraHM30BaTh OBJAJICHHE T'€OMETPUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEOBATEIBHO M TOCTYIMATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY TI'€OMETPUUYECKUX
MIPEACTABICHUN 00YJarOUXCsl, pacIupssi U yriiyoussisi e€, oOpa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3U.

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

co3nath ycnoBus s guddepeHnranud  oOydeHHs, TOCTPOCHHS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOE M3yYeHUE TEOMETPUM  Kak
cocTapistolIeil yaeOHoro npeamera «MaremMaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymieit npodeccuu, odecriednBas MPEEMCTBEHHOCTh MEXKIY OOmUM U MpodecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha u3yuenune yuyeGHOro kypca «l'eomerpus» Ha yriiyOin€HHOM ypoBHEe oTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 knacce — 102 ygaca (3 daca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, TPOCcTpaHcTBO. loHsTHE
00 aKCHOMaTHYECKOM IMOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrniosioeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
cKkpeluBaromuecs npsamele. [Ipuznaku ckpemuBaronmxcs npsameix. [lapamiensHOCTh NPAMBIX U
IJIOCKOCTEM B IMPOCTPAHCTBE: IMApaUIENbHbIE NPSIMbIE B IPOCTPAHCTBE, MAPAILIEIBHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOcKocTH. [lapamiensHOe MW LEHTPAJIbHOE
IPOEKTHPOBaHUE, n3o0pakeHue puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHHMS.
H3obpaxenue ¢Guryp B napajuiebHON MPOEKIUU. YTIIbl C COHAIIPABICHHBIMU CTOPOHAMHU, YrOJl
MEXAy NpSMbIMU B NpOCTpaHcTBe. llapainenbHOCTh MIOCKOCTEH: NapajljieibHble IUIOCKOCTH,
CBOICTBa MapaienbHbIX IIOCcKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIEeNUIE], TIOCTPOCHUE CEYEHUN.

[lepneHAUKYISIPHOCTE OPSAMOM M IUJIOCKOCTH:  MEPIEHIUKYJISpHbIE MpsIMBIE B
MPOCTPAHCTBE, NPsIMbIE MapajUieJbHbIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK
NEPHNEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
II0CKOCTH. OpTOroHanbHOE NpoeKTUpoBaHue. [lepneHauKyssp U HaKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 TJIOCKOCTH, MPOEKIUs (GUTYphl Ha MIOCKOCTb.
[lepneHAUMKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIockocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYrael B IPOCTPAHCTBE: YTOa MEXAY MPSIMOM U MJIOCKOCTBIO, IBYTPAHHBIN yrOJI, JMHEHHBINA
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBONCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: n-yroapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSIMOYTOJIBHBIA MapajulelIeNIiNel W ero cpoWcrBa. Kparyailume Nyt Ha IOBEPXHOCTH
MHoOTOorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojibHasi IUpaMHia, NpaBuibHasg U yceu€HHast nupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IIpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMuJia, paBUiIbHAS TPEYToJIbHAs MUpaMUa U MPaBUIbHBIN TeTpasap, KyO. Ilpencrasnenue
O MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKA3AP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSIMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOI mpu3Mmbl. Ilnomans OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUJIBHOM MUPAMMJIBI, TEOPEMA O IUIOIIAN YCEUEHHONW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPAaBUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B MNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS MapajUlesIeuIeaa, CUMMETpUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



[ToHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPbI
KOJUIMHEApHbIE, COHANpABICHHBIE M IPOTUBOIIOJIOXHO HAIPABICHHBIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpAaMHU: CIOKEHUE U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, yMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxeHHs BeKTopoB. CBolicTBa
YMHOXXEHUS BeKTopa Ha 4ucio. [loHsaTHe koMIutaHapHble BeKTOphl. [IpU3HAK KOMILIaHApHOCTH
Tpé€x BekTopoB. [IpaBuno napamnenenunena. TeopeMa O pasjoXKEHMH BEKTOpa IO TpEM
HEKOMIUIaHAapHbIM BekTopaMm. IlpsMoyronpHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKalsipHOE IPOU3BEACHNE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHSA: UMIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, chepuueckas
IIOBEPXHOCTh, OOpasymouue noBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIIOCKOCTh K
cgepe. N300paxeHue Ten BpalleHUs Ha MII0CKOCTU. Pa3BépTka nunuuapa u konyca. CUMMeETpHst
chepsl 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajienenunena u cueactsus u3 He€. OO0BEM NPAMON W HAKIOHHON NPHU3MBI, IHIUHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOTr0 CETMEHTA.

KomOunanuu Tten BpalieHuss U MHOrorpaHHukoB. Ilpu3ma, BhucaHHas B LWJIMHAP,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0cKOCThI0. [IoHATHE MHOTOTpaHHHKA, OITMCAHHOTO OKOJIO C(ephl, Chephl, BMUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILCHMUSL.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl u e€ yacteid. Ilomobue B
npoctpaHctBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnoaoOus, romorerus. PemieHue 3ajmad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceueHUMI MHOTOTPAaHHUKOB W TEI BpAIICHHA: CEYEHUA LWINHIpA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
MPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MOCTPOCHUSI CEUEHUI: METOJ CIEI0B,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CpolicTBa BEKTOpPHOro yMHOXeHHd. [IpsimoyronbHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEIIEHNU TEOMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus M paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)XKCHUH. BuAbl NBM)KEHMIl: MapajuIeIbHbIA IEPEHOC, LEHTPAIbHAS CUMMETpUS,
3epKajbHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanust nogodus. Ilpsmas u chepa
Olinepa.



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

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

Cc()OPMUPOBAHHOCTh ~TPAKIAHCKOW MMO3UIUU  OOYYAIOIIETroCcsl KAk AaKTUBHOTO U
OTBETCTBEHHOT'O HJIE€HAa POCCHUHCKOro OOIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHH, NPOLEAYp TpPa)kIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C X (PYHKIUSIMHU H Ha3HAUYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKON TPaKJaHCKON MIACHTUYHOCTHU, YBAXKECHHS K MPOIJIOMY U
HACTOAILEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCHUICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKH U AESTENbHOCTbIO YUYEHOI'O, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOopMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTHUYECKHE 3HAHUSI B MHTEPECAX 37J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, pEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHOM IEATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuyuHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W peanu30BBIBATH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYEeCKOMY OO0pa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIIPaBIeHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHUMAHWE BIUSHUS COIUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIACTH OKPYXKAIOUIeH Cpefibl, TNIAaHUPOBAHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW NMPAKTUKH, MOHUMAHHE MAaTEMaTUYeCKOW HayKH Kak cQepsl
I-IE':JIOBG‘IGCKOI\;I JACATCIIbHOCTH, 3TAIIOB eé paSBI/ITI/ISI U 3HAYUMOCTU I pa3BI/ITI/I$I OUBHUJIIN3allUN,
OBJIQJICHHE SI3BIKOM MAaTEMATHKUA U MAaTEeMaTHYECKON KYJIbTYpOH KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBIISITH IPOCKTHYIO U MCCIIEIOBATEIBCKYIO JEATSIbHOCTh HHAUBUAYATBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISBJIATh M XapaKTEpPU30BaTh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOWIEHUH MEXAY MOHATUAMH, (OPMYIUPOBaTH ONpEAETICHUS MOHATHH,
yYCTAaHABJIMBATh CYIICCTBEHHBIH MpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUICHHA U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh W MpPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (pakTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEP)KICHHUSX, IMpeajaraTb KpUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHii;

JienaTh BBIBOJABI C HCHOJb30BAHMEM 3aKOHOB JIOTUKM, JNEAYKTHBHBIX M HMHJYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAlLlUIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHSI U BBIBOBI;

BbIOMpaTh CHoco® pemieHus YydeOHOM 3amgaun (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMALUIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HaHMsI, (OPMYyIUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UINI0, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObEeKTa, SIBJICHUS, IPOLIECCa, BbISBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBATh 000OIIEHNS U BBIBOJIBI [0 pE3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATDh JIOCTOBEPHOCTh MOJIYY€HHBIX PE3Y/IbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BbIIBUIaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOIPOC U JAJIS
pelleHus 3aauu;



BbIOMpaTh HMHPOPMALMIO W3 HMCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAIM3UPOBATH,
CHUCTEMAaTH3MpPOBaTh M HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPE/ICTABIICHMS,;

CTPYKTYpUpOBaTh  WHPOpPMALMIO, TMPEACTaBIATE €€ B pa3iuyHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMALUMM 1O CaMOCTOATENbHO  C(OPMYJINPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

OOuenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W INHWCBbMCHHBIX
TEKCTax, JaBaTh MOSCHEHUS MO XOAY peHIeHHs 3aJayd, KOMMEHTHUPOBATh TMOJYyYCHHBIN
pe3yIbTarT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TEMBbI, MPOOIEMBbI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HALICJICHHLIC HA IMOUCK PCHICHHA, COIMOCTAaBJIATH CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHHUKOB JMajora, oOHapyXHBaTh pPa3jiHuue U CXOJCTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCHICHUA 3aJadd, SKCICPpUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEeHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU MTO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENIBHBIX TPOLIECCOB, HUX pe3yJabTaToB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPH PELIEHUM 3a/1ayl, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBAaTh COOTBETCTBHE pe3ysibTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYUHBI
JOCTHKEHUS] WJIM HEAOCTH)KEHUS pE3yJbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITEIbHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBAa KOMaHAHON U MHIUBUAYaIbHOW pabOThI Ipu
pelieHnn y4eOHbIX 3a/ay, NPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS! HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO YacTh paOOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C



JPYTUMH 4IEHAaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

© CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU IMOHATUAMHU CTEPEOMETPUU NPHU PELICHUU 33134 U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKICHUM;

® [I[PUMEHATh AKCHOMBI CTEPEOMETPUH U CJICACTBUS U3 HUX MPU PELICHUU F'€OMETPUUECKUX
3az1ay;

e KjlacCU(hUIMPOBaTh B3aMMHOE PACIIONOKEHHE MPSMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B
IPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

© CBOOO/IHO ONEPHPOBATH MOHATUSMHU, CBS3aHHBIMU C YIJIAaMH B IPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOU U IJIOCKOCTBIO;

® CBOOOJTHO ONIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOT'OIPaHHUKAMU;

¢ CcBOOO/IHO PACHO3HABATH OCHOBHBIE BHJIbI MHOTIOIPaHHUKOB (IIpU3Ma, MUPaMUAA,
IPSIMOYTOJIBHBIN Mapajuienenumnen, Kyo);

e KjlacCU(hULIMPOBATh MHOTOTPAaHHUKH, BEIOHMpast OCHOBaHMS JUIsl KJlacCU(UKALIUY;

©CBOOO/IHO ONEPUPOBATh IOHATHAMM, CBSI3aHHBIMM C CEYEHMEM MHOTI'OIPaHHUKOB
IJIOCKOCTBIO;

® BHINOJIHATh NapajuleibHOE, LIEHTPAJIbHOE U OPTOrOHAJIBHOE MPOEKTUPOBAaHUE (QUIyp Ha
TUIOCKOCTB, BBITIOJHATH N300paKeHHUs (GUTYp Ha MIIOCKOCTH;

® CTPOUTH CEYEHHUS MHOTIOTPAHHUKOB PA3JIMYHBIMU METOAAMH, BBIIOJHATH (BBIHOCHBIC)
IUIOCKUE YEpTEKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpXY, COOKY,
CHU3Y;

®BLIYKCIATh  IUIOMIAAM  TOBEPXHOCTEM  MHOTOTpaHHMKOB  (IIpu3Ma, MNHpamuaa),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

© CBOOOJHO OMNEpUPOBATh MOHATUSAMU: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCh H
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

© CBOOOJTHO ONEpUPOBATh MOHATUSIMHU, COOTBETCTBYIOLIUMH BEKTOpaM M KOOpJMHATaM B
IIPOCTPAHCTBE;

® BBITNIOJIHATD ACUCTBUS HaJl BEKTOpaMH;

epemarh 3aJauyd Ha J0Ka3aTeJbCTBO MaTEMaTHYECKUX OTHOLICHUM W HaxoXXIeHHE
FEOMETPUUYECKUX  BEIMYMH, TPUMEHSA H3BECTHBIE METOABl IPU  PELICHUHU
MaTEMaTUYECKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

® IPUMEHATH NPOCTEUIINE MPOTPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI IIPY PELLIEHUU CTEPEOMETPUUECKHX 3a/1a4;

® U3BJIEKaTh, IPEOOPa30BHIBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKUX GUrypax, NpeACcTaBIEHHYIO Ha YepTekaxX U PUCYHKaX;

® IPUMEHATH IOJIYYEHHBIE 3HaHUS Ha NPAKTHKE: CPABHUBATh U aHAJIM3UPOBATh PEAJIbHBIC
CUTyalluu, TMPUMEHATh M3yUYEHHBbIE TOHATHS B Ipollecce€ TOWCKA pelleHus
MaTeMaTU4ecKd CPOpMYIUPOBAHHON MPOOIIEMbI, MOJIEIUPOBATh PeasIbHbIE CUTYaIlluU
Ha $3bIKE TI'EOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
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reOMETPUYECKUX IOHATHM M TeopeM, ammapara aiareOphl, pelarb IPaKTHYEeCKHe
3a[a4u, CBSI3aHHbIE C HAXOXKJACHUEM FeOMETPUUECKUX BEIIMYUNH;

® IMETh IIPEJCTAaBICHHU 00 OCHOBHBIX 3Talax pa3BUTUS F€OMETPUHU KaK COCTaBHOM 4acTH
dyHaamMenTa pa3BUTHS TEXHOJIOTHIA.

K konny 11 kiacca o0yyaromuiicss Hay4uTcs:

¢ CBOOOJIHO OIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C IWIMHIPUYECKOH, KOHMYECKOW U
cepruvecKoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

® OTIEPUPOBATH TOHATHUSMH, CBS3aHHBIMH C TEJaMH BpAIEHUS: IMJIMHAPOM, KOHYCOM,
cdepoii u mapom;

® pacro3HaBaTh Teja BpauleHus (UWIMHAP, KOHYC, cepa U map) U OOBSICHATH CIIOCOOBI
HOJIy4EHHUs TeJl BPALCHUS;

e KJ1acCu(hUIIMPOBATH B3aMMHOE PACIIONOKEHHE CHEPHI U TUIOCKOCTH;

® BEIUMCIIATh BEJIWYMHBI 3JEMEHTOB MHOTOTPAHHUKOB M TEJN BpalleHUs, OOBEMBI U
IUTOIIAAHM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAICHHS, TEOMETPHUECKUX TEN C
npUMEHEHHEM (OopMyII;

¢ cBOOOJIHO OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C KOMOWHAIMAMHU TEJI BpAIICHUS U
MHOTI'OI'PaHHMKOB: MHOTOTPAaHHUK, BIIMCaHHBIN B cepy M OMMCAaHHBIA OKOJO chepsl,
cdepa, BiMcaHHAss B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

® BEIUMCIIATE COOTHOLICHUS MEXIYy IUIOLIAJIMU MOBEPXHOCTEH U 0O0BEMAMU MOAOOHBIX
TelI;

e 300pakaTh M3ydyaeMble (UIYpbl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEpPTEXKU U3
PUCYHKOB MPOCTBIX OOBEMHBIX (pUTYp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BPAICHHS,

® U3BJIEKATh, MHTEPIPETHPOBATH M MPEOOPA30BBIBATH HH(DOPMAITHIO O TIPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

© cBOOOTHO OTIEPHPOBATH IOHSATHEM BEKTOP B IIPOCTPAHCTBE;

® BEITIOJTHATH OTIEPALlMH HaJl BEKTOPAMHU;

®3371aBaTh IUIOCKOCTh YPaBHEHNEM B JIEKapTOBON CHCTEME KOOpAMHAT;

epemaTh T'€OMETPUUYECKHE 3aJauyd Ha BBIYMCICHHE YIJOB MEXAY MNpSAMBIMH U
TUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHNN;

© cBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C JIBUKCHHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTRBA JIBUKCHUM;

® BEITIOJTHATh M300paK€HUS MHOTOTPAaHHWKOB W TeJ BpAlleHHS MPH TapaieTbHOM
nepeHoce, MEeHTPaIbHONH CUMMETPUH, 3€pPKaIbHOW CUMMETPHUHU, NIPU MOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

® CTPOWTH CEYCHUSI MHOTOTPAHHUKOB ¥ TEJ BPAIEHHS: CEYCHUS IMITMH/IpA (TTapauIeTbHO ’
NEePIEHIUKYIIIPHO OCH), CEUEHUs] KOHyca (TMapajuiebHble OCHOBAHUIO M MPOXOISIINeE
yepes3 BEpIIMHY), CEYeHHsI 11apa;

® ICTIOJIb30BAaTh METOABl TOCTPOCHHUSI CEUEHHH: METOJ CIIeZIOB, METOJl BHYTPEHHEro
MIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

e IOKA3bIBaTh I'COMETPUUECCKUE YTBEPIKIACHUS;
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o IPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMme;

epelIaTh 3aJayd Ha JOKa3aTeIIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HAXOXKJEHUE TEOMETPUICCKUX BEIIMUNH;

o MPUMEHSTH MPOTPAMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHUKAITHOHHBIS
CUCTEMBI TIPH PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

o IPUMEHSATH MOJYICHHBIC 3HAHMS Ha TPAKTHKE: CPAaBHUBATh, AaHATTU3UPOBAThH
U OILICHWBATh peajbHbIC CHUTYaIlUd, MPUMEHATh H3yYeHHBIC TOHSTHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyalluud Ha
S3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3aJlayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUYCCKUX
BCITNYWH;

e IMETh TIPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

12

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Kontpoarupie  Ilpaxtirseckie o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3anMHoe pacnosyioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSMBIX U IJIOCKOCTEHN B 3
IIPOCTPAHCTBE
4 HepHeHHHI\C’YHﬂpHOCTL MPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
VYTibl 1 paccTosTHUA 16
MHororpanHuku 7
7 BekxTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0
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11 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No /i HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NMpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 AHanuTnyeckasi reOMEeTpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
-, IToBTOpeHume, 06o6meHIfe u 17 2
CUCTEeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

14

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TpaBUiIa U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, NapaJljIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTHS cTepeoMeTpHr: TOUKa, psmas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300pakKeHUs HA PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsTHS: EepeceKarouecs MIOCKOCTH,
MePECEeKAIOIINECs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKu, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00HEKTOB

MHororpaHHuKH, U300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,




HECYIIECTBYIOIINX 00OBEKTOB

15

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AXCHOMEI CTCPCOMCTPUHU U IICPBLIC
CIICACTBHA U3 HUX. Crioco05b1 3aJaHusg
IPpsAMBIX U IUIOCKOCTEH B IIpOCTPAaHCTBC.
O0o03HaueHus MNpsAMBIX U IUIOCKOCTEHN

N300paxkeHne cedeHui mupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHus
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
MMOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

N300paxeHune cedyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTyYEeHHBIX TUIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMU

N300paxenune cedeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. N3o0pakeHne nepecedeHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

N300paxenune cedyeHuit nupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX




14

pé6pa. N3o0pakeHune nepecedeHus

IIOJIYUYCHHBIX IUIOCKOCTEH. PaCKpaH_II/IBaHI/IC

IIOCTPOCHHBIX CceueHH I Pa3HbBIMHU LIBETAMU

Merton cnenoB i HOCTPOCHUS CEUECHHUH

16

15

16

17

18

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa niepece4eHni NpsIMbIX U
TIOCKOCTEH

MeTon crieoB ISl IOCTPOSHUS CEUEHU M.
CBoiicTBa nepeceuyeHnid MpsIMbIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
IMOCTPOEHHUS

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh LIaroB
IIOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh IIaroB
MOCTPOEHUS




21

22

[ToBTOpenue manumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [lonodue
TPEYroJIbHUKOB

[ToBTOpenue nnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX Ha
BBIHOCHBIX 4YepTexkax. McTtopus pa3BuTus
IJIAHUMETPUHU U CTEPEOMETPHH

17

23

Kontposnbnas pabora "AKkcruombl
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaromuecs
npsMele. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsIMBbIE B
MIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM IMapajuIeIbHON

JAHHOM MPSIMOM, MTPOXOASIIEH Yepe3 TOUKY

MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsMoi. JlemMma o nepecedeHuu
MapajuIeIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapannensHoCTh Tpex npsMbIX. Teopema o

TpEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPELIUBAOIINXCS MPSMBIX

27

[TapannensHOE TPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA APAIIEITHLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IPOeKINUN




28

29

enTpanbHas npoekus. Yroiu ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJI
MEXy IPSIMbIMU

3amayn Ha NOKA3aTEIHCTBO U

HUCCICOJ0OBaHUEC, CBA3aHHBIC C
PaCIIOIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

18

30

[TonsATHA: MapauIeIbHOCTD NPSIMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH MPSIMON U TJIOCKOCTH.
CBoiicTBa napajyieIbHOCTU NPSMON U
IIJIOCKOCTH

31

FGOMeTqueCKHC 3aJa41 Ha BBIYMCIICHHUEC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
MapalyiICJIbHOCTBIO IMPAMBIX U IIOCKOCTEH
B IIPOCTPAaHCTBC

32

[TocTpoenue ceueHust, MPOXOASIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapaJyIEIBHOIO IPYrou npsimoil. Pacuér
OTHOILIEHUN

33

[TapannensHast npoeKLHs, IPUMEHEHUE
U1 IOCTPOEHMSI CEUeHM KyOa 1
napaenenumnena. CBoiicTBa
napajuiesienune1a u IpusMbl

34

35

HapaHJ'ICHLHLIC IIJIOCKOCTH. HpI/I3HaKI/I
nmapalyiCJIbHOCTH IBYX IJIOCKOCTEH

TeopeMa 0 MapaJUICIbHOCTU U




36

€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEeH
4yepes TOUKY, He MPUHAAICKALYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

CaolicTBa napamieiabHbIX IIIOCKOCTEN: O
MapajuIeIbHOCTH MPSMBIX MepeceUeHUs
MIPH NIEPECEUCHUH IBYX MapaljiesIbHbIX
IJIOCKOCTEH TpeThei

19

37

CaolicTBa napamieabHbIX IIOCKOCTEN: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IUIOCKOCTSIMH; O IIEPECEUCHUHU TPSMOM €
JBYMS apaJljIeIbHbIMU TJIOCKOCTSIMU

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejenumena

41

Boruncnenue UIMH OTpe3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

42

43

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTU MIPSIMOHN U
IJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockoctH. [Ipr3Hak




MEPIEeHIUKYIAPHOCTH MPSIMON U
IJI0CKOCTH

20

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH MPSIMOM, IPOXOAAIEN

44 4yepe3 TOUKY IPOCTPAHCTBA U
NEePIEHANKYIAPHOH K INIOCKOCTH

45 [TockocTH 1 epIEeHANKYIISIPHBIE UM
IpsIMbIe B MHOTOTpaHHHUKaX

46 [TnockocT U NepreHANKYIIpHbIE UM
IpsIMbIe B MHOTOTpaHHHUKaX
[leprieHAUKyYNIAp U HAKIOHHAs.

47 ITocTpoeHue nepreHAnKyspa u3 TOUYKU Ha
HPSIMYIO
[eprieHAUKYIAp ¥ HAKIOHHASL.

48 [TocTpoeHne nepreHANKyIIsIpa U3 TOYKU Ha
IPSIMYIO

49 Teopema o TpEX nepHeHANKYIApax
(npsiMast u oOpatHas)

50 Teopema o TpEx nepneHAUKYIApax
(npsimast 1 oOpaTHast)

51 Yron Mexay CKpenBaromuMHUCs
TPSIMBIMH
[Tonck nepreHANKYISIPHBIX MPSIMBIX C

52 MTOMOIIBIO TIEPIICHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE




54

55

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBWJIbHOM MUPAMUABI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MPaBUWJILHON MUPAaMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKINH

21

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO Iu1ocKocTH. [Inockoctu
CUMMETpPU B MHOTOTpaHHHUKAX

57

58

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U

IIJIOCKOCTH KaK CJICACTBUC CUMMECTPUU

[IpaBuiibHBIE MHOTOTPAHHUKHU. Pacuér
paccTOsIHUM OT TOYKH JO MIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH 0 MIIOCKOCTH

60

61

CriocoObl OIYCTUTD MEPIIEHANKYIISAPBI:
CUMMCETpPUA, CABUT TOYKHU I10
MapajuIeIbHON IPSIMOU

CaBur no HenapaienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacrioyio’keHue MpsIMbIX U IIIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEeHME: Yyroa Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA




KOCHHYCOB

22

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMUCS IPAMBIMU B
IIPOCTPAHCTBE

65

66

FGOMeTpI/I‘IeCKI/IC METOAbI BRIYUCICHUSA
yriia MCKAy NpsAMbIMUA B MHOT'OI'paHHUKAX

JIByrpanHbIiil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yTIja

67

[lepnenukynspHeie miockoctu. CBoiicTBa
B3aMMHO NIEPIEHAUKYJISIPHBIX INIOCKOCTEN

68

69

70

[Tpu3Hak neprneHIuKyIapHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEePECEUCHUS JBYX TIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napajuienenuneaa

TeopeMa 0 JUuaroHaljii npsiMmoyroJibHOro
Iapajijieacnuiiea U CJICACTBUC U3 Hee

71

CrepeomeTpuyuecKke 1 MPUKIaIHbIE
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PAacCIIOI0KEHNUEM NPSIMBIX U TUIOCKOCTH

72

73

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTaHIAPTHBIX
MHOTOTPaHHUKAX

Hapa napajiCJIbHbIX ILIOCKOCTEM Ha




CKpCHIUMBAOIHUXCA IIPAMBIX, PACCTOSAHUEC
MCKAY CKPCIIMBAOIIUMUCSA IIPAMBIMU B
IMPOCTBIX CUTYalUAX

PaccrosHue oT TOUKH J0 IIIIOCKOCTH,

23

4 paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
Beluncnenue paccTossHUNA MEXKIY

75 CKPEILMBAIOIUMUCS IPSIMBIMU C
ITIOMOIIBIO NEPIEHAUKYIIIPHON IUNIOCKOCTH
Tpéxrpannslii yroj, HepaBEHCTBA IS

76 TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

77 DneMeHTHl chepruuecKoil reoMeTpuu:
reoZIe3NYECKUE JIMHUU Ha 3emile

78 Kontponbnas padota "Y1 u
paccrosiHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €ro 3JeMEeHTHI"

80 [Iupamupa. Bunsl nupamun. [lpasunsHas
nupamuia

81 [Ipusma. [Ipssmast 1 HAKIOHHASI IPU3MBI.
IIpaBuibHas mpusma

82 [IpsiMoit napaymenenunen,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

83 Brinyxkiible MHOrOrpanHuku. Teopema

Olinepa




Brinykibsie MHOTOrpanHuKd. Teopema

24

84 DOiinepa. [IpaBrIIbHBIC U TIOJTYIIPABUIIBHBIC 1
MHOTOTPaHHHUKH

85 KonTponbnas padora "MHuororpaHHuku" 1

86 [TonsiTHe BEKTOpa HA TIIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3znocTh BekTOpOB 1

89 [IpaBuio mapamnenenurena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pa3znoxxenne BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH

92 CkansipHO€E IPOU3BEIEHUE 1

93 Brrauciienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

96 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

98 O06o011IeHne 1 cucTeMaTu3alys 3HaHu| 1

99 O0o0meHre 1 cucTeMaTu3aIys 3HaHUH 1

100 HToroBasi KOHTpOJIbHASA paboTa 1

101 HToroBasi KOHTpoOJIbHASA paboTa 1

102 O06o0mieHre U cucTeMaTu3aIys 3HaHUH 1




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

25



26

11 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Hara undgpoBbie
Nen/m  Tema ypoka Kontpoabsubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue Temsl "KoopauHarsl BeKTOpa 1
Ha MJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTopenue temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEX/1y BEKTOpaMu B IIpOCTpaHcTBE"
4 [ToBTOpEeHME TeMBI "YpaBHEHHE MTPSIMOH, 1
MPOXOASIICH uepe3 1Be TOUKHu"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanUTHUYECKHE METO/IbI pacuéTa yria 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAX
11 AHanUTHUYECKHE METO/IbI pacuéTa yria 1




MCXKAY MJIIOCKOCTAMHU B MHOTOI'paHHHKaxX

27

@opMyia pacCTOSHUSA OT TOYKH J10

12 IIJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenue paccTosiHui OT TOUKHU J10
IIJIOCKOCTH B KyOe

14 HaxoxneHue paccTostHui OT TOUYKHU 10
IIJIOCKOCTH B IPaBUJIBHOM MUPaMHUJIE

15 KonTponbhas padota "Ananuruyeckas
reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOT'OTPaHHUKH

17 CeueHrss MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NpsSIMbIE U MIJIOCKOCTH:
napajuieJIbHbIE CEUYEHUS

20 [TapannensHble MPSIMBbIC U TITIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMHUCS
MPSIMBIMU
[lepnengukynsipHbIE TPSIMBIE U

99 TJIOCKOCTH: CTaHapTHBIE Mapbl

MEePIEHANKYISIPHBIX MNIOCKOCTEN U
NPSAMBIX, CHAMMETPUY MHOTOTPAaHHUKOB




23

24

[lepnenaukynspHble TPSIMBbIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYISIPAX
[lepnenukymnsipHbIE TIPSIMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JIIUH B
MHOT'OTPaHHUKAX

28

25

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, COoOpakeHHs MO00MS

26

27

28

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, COoOpakeHHs MO00MS

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
TJI01A 1M, COOOPaKEHUSI TIOT00MS
[Tnomaau ceyeHniit MHOTOTPaHHUKOB:
TJIONIAIA TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

30

31

KonTponbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaJulesenuesaa




3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType

29

32
Ky0a; 0 TpUCEKLUH yria
CrepeoMeTpuyecKre 3aauu, CBI3aHHbIE C

33 00BEMOM MPSIMOYTOJIBLHOTO
napaenenumnena
[TpuknaaHblie 3aa9u, CBI3aHHBIE C

34 BBIUUCIICHHEM 00BhEMa IPSIMOYTOIBHOTO
napaiesienumne1a

35 OO6BEM IIPSIMOI TTPU3MBI

36 CrepeoMeTpHUyecKHe 3aauu, CBI3aHHBIE C
BbIUUCIIEHUEM 00BEMOB NPSMON MPU3MBbI

37 [TpuknaaHble 33729, CBI3aHHBIE C
00BEMOM MIPSIMOH PU3MBI
Beruuciienne 06EMOB Tell C TOMOIIBIO

38 ornpenenéHHoro uHrerpana. O0bEM
HaKJIOHHOH MPU3MBI
Beruuciienne 06EMOB Tell C TOMOIIBIO

39 ornpenenéHHoro uHrerpana. O0bEM
MUPaMUIbI

40 ®dopmyna 00bEMa mupamMuabl. OTHOIICHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 dopmyna 06béMa nupamuisl. OTHOILIEHHE
00BEMOB MTUPaMU/T C OOIITUM yTIIOM

42 CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
00bEMaMU HAKJIOHHOW MPU3MBbI

43 CrepeomeTpHuuecKue 3aJa4u, CBsI3aHHbBIC C




00BbEMaMH MUPAMHUIBI

30

[Mpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBSI3aHHbIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI

46 [Ipumenenune 00bEMOB. BeruncieHue
paccTosiHUs A0 INIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOroOrpaHHuka"
Hunuaapuyeckas MOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MIOBEPXHOCTU

49 Hunuaap. [psaMoi KpyroBon HUIMHIP.
[1no1maae MOBEpXHOCTH HUITUHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMYecKou nmosepxHoctu. Konyc

51 CeueHune KOHYyca TJIOCKOCTHIO,
napajuIebHOM MJIOCKOCTU OCHOBaHUS

50 Yceuénnslit konyc. M300paxenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

53 [Tmomaae 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH KOHYCa

54 [Tmomaae 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYCa

55 CrepeoMeTpuuecKue 3aaud Ha




J0Ka3aTcJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeueHHI OUJIMHApPA, KOHYCa

31

CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE,
IIOCTPOCHUEM CEUCHHUH WINHAPA, KOHYyca

57 [TpuknaaHblie 3aa9u, CBI3aHHBIE C
WIMHAPOM

58 IIpuknaaHble 3a1a4u, CBSI3aHHbIE C
LWIMHAPOM

59 Cdepa u map
Ilepeceuenue ceps! 1 1apa ¢

60 tockocThio. Kacanue mapa u chepbl
TUIOCKOCTHIO. By u m300pakenue mapa
[Tepeceuenue cheps! u mapa c

61 ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. Bua u n3o6paxenue mapa

62 VYpaBuenue coepsl. [Tnomans cheps u eé
yacTen

63 Cummerpus chepsl u mapa
CrepeomeTpHuueckue 3aaun Ha

64 JI0Ka3aTeIbCTBO U BIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MTOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO
CrepeomeTpHuyeckue 3aaun Ha

65 JI0Ka3aTeIbCTBO U BBIYUCIICHHE,

CBSI3aHHBIE CO CEPOH U MIapoM,




IIOCTPOCHUEM UX CEUYCHMH MIIOCKOCTHIO

32

HpI/IKJIaI[HHe 3aga4u, CBA3aHHBIC CO

66 .
cdepoit u mapom
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIYMCIICHHS B OKPY)KHOCTH, CTaH/IapTHHIE
o 00ust

68 Paznuunple KOMOMHAIIMY TET BPAILICHUS U
MHOT'OTPaHHUKOB

69 3anaun o teme "Tena v MOBEPXHOCTH
BpareHus"

70 3agauym o Teme "Tena 1 MOBEpXHOCTH
BpareHus"

7 Kontponbnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

79 O06nem mumHapa. Teopema 06 00bEMe
MPSIMOTO IUJIMHAPA
Brrunciienne 00bEMOB T C TOMOIIIBIO

73 omnpeaenéHHoro uaTerpana. O0bpém
KOHYyca

74 [Tmomaau 60KOBOM M IMOJHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC C

75 BBIYUCIICHHEM 00BEMOB IIMIIMH/IPA,
KOHYyca

76 [Ipuknagueie 3agaun mo Teme "OOBEMBI

TIJTOIAIN TTOBEPXHOCTEN Ten"




77

78

79

80

81

OO0BEéM 11apa ¥ MapoBOTo CEKTOpa.
Teopema 00 00bEMe mapa. [Tnomans
chepsl. CTepeoMeTpruUecKUe 3a1a4H,
CBSI3aHHBIE C BEIUUCIIEHUEM 00BEMOB
rapa, mapoBOro CETMEHTA U IapOBOT0
CeKTopa

[Tpuknagueie 3anaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM IIapa 1
iomaapio cepbl. COOTHOIICHHUST MEXKTY
IJIOIIA ISIMU TTOBEPXHOCTEN U 00bEMaMK
MOJJO0HBIX T

[TonoOHEBIE TENa B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu o 100mm.
CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYMCIIEHHEM 00BEMOB TEJ U IIJIOIIAAeH
MOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Tet"
JIBmxenust npoctpancTBa. OToOpakeHusl.

JIBrokeHus U paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBUKECHUN
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Bubl n1BukeHnil: napaiebHbII
MEPEHOC, IEHTPAJIbHAS CHMMETPUS,
3epKaJibHasi CHMMETPHUS, TOBOPOT BOKPYT
IpsAMOI
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[IpeobpazoBanms nomoowus. [Ipsmas u
cdepa Diinepa
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FCOMCTpI/I‘I€CKI/IC 3a1a4i Ha IIPUMECHECHUEC
JABHKCHU A
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KonTponbHas padota "BekTopsl B
npocrpaHcrae”
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O6o06maromiee moBTopeHue 11 MoHITHI 1
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMsI 3HAHMIA:
"[lapanienbHOCTh MPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTBe"”
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Oo6o6maromee nmoBropenue 11 nmoHsTHH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"BexTops! B ipocTpaHcTee”

Oo6o06muaromiee noropeHue 11 noHATH U
MeToA0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWI:
"BexTops!l B mpocTpaHcTee”

Oo6o06muaromiee noropeHue 11 noHATH U
METO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWI:
"O6beM MHOTOrpaHHuKa"

Oo6o06maromiee noropenue 11 noHATUH U
METO0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3allUsl 3HAHUIA:

"O6beM MHOTOrpaHHUKA"

O6o06maromiee nopropenue 11 noHATUH U
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MeToA0B Kypca reometpun 10-11
KJaCCOB, CUCTEMATHU3AIIs 3HAHMI:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIibIX Ten"

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlisl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIibIX Ten"

HroroBas koHTpoIbHAs paboTa
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HToroBast KOHTpOJIbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3alHs 3HAHWI
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Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
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Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPUM KaK
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HayKH U € poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOJIb B pa3BUTUHU
COBPEMECHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcrtopust pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBSA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
I'eometpus, 10-11 kimaccel/Atanacss JI.C., byry3os B.®., Kagomnes 2.1, ITo3usk JI.C.,
Kucenesa JI.C., U3narensctBo Nellpocsemienue"

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

I'eomerpus dunaktuueckue marepuaisl 10 kmace/3uB b.I'. U3parensctBo " [IpocBemenue"”

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/lesson/3751/main/
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