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INOACHUTEJIBHAA 3ATINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs JUCLUIUIMH €CTECTBEHHO-HayYHOU
HAIpPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKjIa. II0CKOIBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe IpH M3Yy4EHUU OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yriryOJI€HHOM ypOBHE —
pa3sBUTHE WHIUBHIYaJIbHBIX CIIOCOOHOCTEH OOYyYarOMMXCS TPU H3YUYEHHUH TEOMETPUH, Kak
CoCTaBJIAIOLIEH IpeaMeTHON obOnactu «MaremaTuka W MH(QOpPMaTHKa» 4Yepe3 obecrieyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHcTBUH, creln(UYHbIX €OMETPUH, U HEOOXOJUMBIX JUIsl YCHELIHOIo MpOo(hecCHOHAIBHOrO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MAaTEMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABIISIOTCS:

pacupeHue NpeACcTaBIeHus 0 TeOMETPUU KaK YaCTH MUPOBOU KyJIbTYpPbI U (POPMUPOBAHUE
OCO3HAHHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYECKUX MOJEIISAX, O3BOJISIOLINX OMUCHIBATh U U3Y4aTh Pa3HbIE ABJICHUS OKPYKAIOLIETO
MUpa, 3HaHHE MOHATUHHOTO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMUpOBaHNE YMEHUS BJIa/I€Th OCHOBHBIMU ITOHSITUSIMU O IIPOCTPAHCTBEHHBIX (pUrypax u
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMysl M yMEHUE HX IMPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HaXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PELLICHUS 3a/1ay;

dopMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTeXkaX, MOJENAX U B PEATbHOM MHUpE
MHOTOTPaHHUKH U Te€Ja BPAIeHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

dopMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TIPU TMPOBEIECHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHMsI BIIAJIETh METOJAMM [IOKA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHUS MX TPUMEHATb, MPOBOJUTH JOKa3aTelbHbIE pPACCYXKIEHUS B XOJE pELIeHUs
CTEpEOMETPUYECKMX 3aJad W 3aJad C [PaKTHUYECKUM cojepxkaHueM, (popMUpoOBaHUE
OpeACTaBIeHUs O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB IHpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKHU B IPOBEECHUH JI€AYKTUBHBIX PACCYyXIACHHUI;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyJaromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTH
MBILIIEHHS], UHTepeca K U3y4EHHUIO T€OMEeTpUH;

¢dopMupoBaHHe (QYHKIIMOHAIBHONM TI'PAMOTHOCTH, PEJIEBAaHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaThb POSBICHUS T€OMETPUUIECKUX MOHATHH, 00bEKTOB 1 3aKOHOMEPHOCTEH B peabHbIX
KM3HCHHBIX CHUTYalUsAX ¥ TPH M3IYYCHHH JPYTUX YYEOHBIX MPEIMETOB, TPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAIbHBIX CHUTyallMi, MCCIEN0BAaHUS
MOCTPOCHHBIX MOJIEJICH, HHTEPIPETAIH [TOJYyY€HHbIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpP>KaTEIbHBIMU JIMHUSAMH yueOHoro kypca «I'eomerpusi» B 10—11 kmaccax
ABISOTCS: «lIpsiMBIe M IJIOCKOCTH B IpPOCTpaHCTBe», «MHororpaHHukn», «Tema BparieHus»,
«BeKTOopbI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «J{BUKEHHS B IPOCTPAHCTBE.

CdopmynupoBanHoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATUSMU,
peNeBaHTHBIMUA T€OMETPUU Ha YriayOnéHHoM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJEpXaTEeNbHbIM JIMHUSIM Yy4eOHOro Kypca, a (OpMHUpPOBAHUE JIOTHYECKHX YMEHUUH
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pacmpeenseTcs: He TOIBKO MO COJepKATeIbHBIM JIHHHSIM, HO U TI0 roiaM o0ydeHus. CoaepxaHue
00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaraM ocBoeHHUsT DenepanbHOi paboueit
MPOTPaMMBI, paCIpeIeIEHHBIM 10 TOAaM 00 yUeHUsl, CTPYKTYPUPOBAHO TAKHM 00Pa30M, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIIpOCaM 00ydarolmuecs o0palaiich HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHM30BaTh  OBJAJACHHE TEOMETPUUYCCKUMHU  TOHSATUSMH H  HABBIKAMU
MOCIIEA0BATENbHO U IMOCTYNATENIbHO, C COOJIIOJIGHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, a HOBbBIE
3HAHMS BKIIOUYATh B OOIIYIO CHCTEMY T€OMETPUUYECKUX MPEICTABICHHUA 00yUYaIOINXCsI, PACIIUPSIS
U yriyonsis e€, 00pasys MpoyHble MHOXKECTBEHHbBIE CBS3H.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3aarh ycnoBus s nuddepeHnmanuy  0OydeHHs, MOCTPOEHUS WHAMBHUIYaJTbHBIX
o0pa3oBaTeNbHBIX  TIpOrpamMM, OOECleYuTh YrayOnEHHOE H3yYeHUE TEOMETPUHM  Kak
cocTapsitolIeil yaeOHoro npeamera «MaremMaTukay;

MOJITOTOBUTH OOYYAIOIIUXCS K MPOJIOJDKEHUIO M3YyYEHUS MAaTEMaTHUKU C Y4ETOM BBIOOpa
Oynymeir npodeccuu, obecrieunBasi TPEEMCTBEHHOCTh MEXIy OOMUM M TPOo(ecCHOHATbHBIM
0o0pa3zoBaHHEM.

Ha uzyuenue yue6Horo kypca «I'eomeTpus» Ha yrinyonéHHOM ypoBHE oTBoauTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 vaca (3 yaca B Henemio).



COJAEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpelnBaroImuecs npsamele. [Ipu3Haku ckpemuBaOmuxcs npsaMbiX. [lapannensHOCTs IpSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApPAJUICIIBHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
OpSIMBIX, NApauUIeJIbHOCTh OpsMOM M Iockoctd. [lapamnenbHoe M IEHTpanbHOE
POCKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300paxkenue ¢puryp B napaiesibHOW MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJI
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOMCTBA NapajyieNbHbIX IIockocTel. [IpocTeiiire npocTpaHCTBEHHbIE (PUIYPBl HA IIOCKOCTH:
TETPAdAP, NapauICICIUIIE, IOCTPOCHUE CEUECHUM.

IlepneHAUKYIAPHOCTE IPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsMBIE B
IPOCTPAHCTBE, IIPSAMBIC IapajUIeIbHBIC M IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
OproroHanbHOe NpoeKTUpoBaHue. [lepneHauKyIssp M HAKJIOHHBIE: PACCTOSHHUE OT TOUYKH IO
IUIOCKOCTH, PAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJOCKOCTb.
IlepnieH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIAPHOCTU ABYX ILUIOCKOocTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YIOJl, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buasl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpasHuka. IIpusma: n-yrospHas npusma, npsmas
U HakJIOHHas Mpu3Mbl, OOKOBas U TOJHas TMOBEpPXHOCTh npusMel. [lapamienenunen,
IPSMOYTOJIBHBIA MapajulesIeNIiNe]l W ero coWcrBa. KparTyailime Dyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, IpaBUibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHei
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TMPaMKJIa M IPaBUIIbHBIN TeTpasp, KyO. [Ipencrasnenue o
[IPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTadAp, JOAEKadAp U UKOCAIP.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IJI0IIA{b OCHOBAaHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU NpsMOM mpusmbl. [lnomaas 60KOBON MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHOU
NUpaMUbl, TEOPEMA O IUIOMAAN YCEUYEHHON TUPaMU/IBI.

CumMeTpusi B IpPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM TPABUIbHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIeaa, CUMMETPHS
MIPaBUJIBHBIX TPU3M, CHMMETPUS PABWJIBHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIECHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMH: CIIOKEHUE W BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA CI0KEHUSA BEKTOPOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4nciio. [ToHsTHE KOMIUTaHAapHBIE BEKTOPHI. [ [pM3HaK KOMITIIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapastenenunena. TeopeMa O pas3IoKEHUHM BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
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BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. CBA3b
MeXy KOOpJUHATaMH BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CKansipHOe
IIPOU3BE/IEHNE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[TonsTust: UMIAMHIPUYECKAas IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTb, Cdepuyeckas
MOBEPXHOCTh, 00pa3yromIre NoBepxHocTel. Tena BpalieHus: MIIHHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3anmuoe pacronoxxenue chepbl U MIOCKOCTH, KacaTelabHas IIOCKOCTh K cdepe.
H3o06paxenue Tea BpalleHUs Ha MIockocTu. Pa3BépTka nununapa u konyca. CuMMeTpus cepbl
U 11apa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTrOIHHOTO
napajuienenunesna u ciaeactsus u3 He€. OOBEM NpsIMONM M HAKJIOHHOM MPU3MBI, LMIMHAPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOTO CErMEHTA.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
omucaHHas okoyio IuHApa. [lepeceuenne cdepbl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0cKOCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomanp MOBEPXHOCTH HMJIMHIpPA, KOHYycCa, Iuiomanas cdepsl u e€ dactei. [lomobue B
npoctpancTtBe. OTHomieHue 00BEMOB, IIIOMIAZE TMOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUKOB W TEJI BpAIICHUS: CEUYEHUs LWIMHApA
(mapannenbHO M TEPHIEHANKYISPHO OCH), CEUYEHUs KOHyca (mapajulelibHble OCHOBAaHUIO H
IPOXOJAIINE Yepe3 BEPIIMHY), CEYEHMsI 11apa, METOJbl ITOCTPOCHUS CEYEHMM: METOJ] CJEJOB,
METO]l BHYTPEHHETO MPOSKTUPOBAHUS, METOJ IEPEHOCA CEKYIEH TUIOCKOCTH.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHs. [IpsimoyronbHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mue
CBOICTBAa JBW)XEHUH. Bunbl ABM)KEHMI: NapajuIeNbHBIA MEPEHOC, LEHTpajdbHas CUMMETPHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeodpazoBanus nogodus. [psmas u chepa
Oiinepa.



IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYAIOIIeTrocsi KaKk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOrO OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TPakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKOM MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSIM POCCHUHCKHX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JIYXOBHBIX IIEHHOCTEHl  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTENIBHOCThIO YUYEHOTO, OCO3HAHWE JIMYHOTO BKJaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a7a4, PEIICHHH, PacCyKIECHUU, BOCHIPUUMYHBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH MAaTEMAaTUYECKUE 3HAHUSI B HHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKkas akTHBHOCTB),
(bu3HYEecKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATEbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOJIO0US, HHTEPEC K Pa3NuYHBIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymer mnpodeccurt W peaaTu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJICHHOCTH;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, IOHUMaHHE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIACTH OKPYIKAIOIIEH CPEeIbl, TJIAHUPOBAHHUE MTOCTYIKOB U OIICHKH
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MAaTEMaTHYECKOW HAyKH Kak Chepsl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoB €€ Pa3BUTHUSI M 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,



TOTOBHOCTb OCYHIECTBJISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO JEATEIbHOCTh MHAUBUAYAIBHO U
B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONpPEACICHUS TOHSTHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAINNUUA, OCHOBAHUSA Ui 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (DOPMYIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YaCTHBIE M OOIIUE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JNAHHBIX, HAONIOJACHHWSAX W  YTBEPKACHHSAX, TNpemjaraTb KPUTEPUU IS BBIIBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX W WHAYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEeIhCTBA MATEMATHUYECKUX YTBEPKIACHUMN (TIPSMBIE U OT
INPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO0, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOANIUN C YUETOM CAaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

ba3oBhble ucciaenoBaTeabLCKHE AeiiCTBHS:

HCIIOJIb30BaTh BOIIPOCKHI KaK MCCIIEOBATEILCKUI HHCTPYMEHT IMO3HAHUSA, POPMYyITHPOBAThH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GhopMHUpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHC,

MPOBOJUTHL  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  DKCIEPUMEHT, HCCIEIOBAHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOro OOBEKTa, SIBJICHHS, MPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaOII0/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JIst
pelIeHus 3aa4H;

BHIOMpAaTh MH(OpPMAIIMIO U3 HCTOYHUKOB PA3IUYHBIX THIOB, aHAJU3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATH MH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QopM
MIPE/ICTABIICHHUS;

CTPYKTYpUPOBATh HH(POPMAIIHUIO, TPEJICTABIATH €€ B pa3TUYHbBIX (JopMax, HIUTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAE&KHOCTh WHPOPMAIMU TI0  CAMOCTOATENBHO  CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENISAMU
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHS] B YCTHBIX W NMHUCHbMEHHBIX
TEKCTaxX, 1aBaTh MOSICHEHUS 110 X0y PELICHUs 3a/1a4i, KOMMEHTHUPOBATh OJIYYEHHBIN PE3yJIbTaT;
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B X0j€ OOCYXJEHHUS 33a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOH TeMbI, IPOOIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXICHUSMHU JPYrUX YYaCTHHKOB JUANOTa, OOHApYKMBATh Pa3IMYMe U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BEIONPATh (hOpMaT BBHICTYIJICHUS € YUETOM 3aj1a4 MIPE3EHTALUN U 0COOCHHOCTEH
ayJIUTOPUH.

PeryisiTuBHBIEe YHMBepcaabHble yueOHbIe AeiicTBUS

Camoopranuszanus:

COCTaBJIATH IUIAH, AJTOPUTM PpEIICHHs 33Jadd, BHIOMPATh CIOCOO pEIICHHS C y4ETOM
UMEIOIMXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHH C y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

BJIaZICTh HABBIKAMH IIO3HABATEIBbHON peIeKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
U MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yJAbTaTOB, BIAACTh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yiibTaTa PeHIeHHsI MaTeMaTH4eCKON 3a1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTHUBHI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBLCTB, JAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3Y/IbTATa LETH U YCIOBUAM, OOBICHATH IPUYUHBI JOCTHKCHUS
WIA HEJAOCTIKEHHS pe3yJIbTaTOB JIEATEIILHOCTH, HAaXOIUTh OIMIMOKY, JaBaTbh OICHKY
NpUOOPETEHHOMY OMBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

NOHMMAaTh ¥ HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONH M MHIMBUIYAILHONW PaOOTHI MPU
pemieHNH y4eOHBIX 3aJay, MPUHAMATh LEJNb COBMECTHOH JIeATENbHOCTH, IUIAHUPOBATH
OpraHM3alUi0 COBMECTHOM paboThI, pacnpeaeisTh BUAbI paboT, JHOTOBapHBATHCS, OOCYXKIaTh
MIPOILIeCC U PE3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBbBIE
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOO YAaCTh paOOTHI M KOOPAWHUPOBATH CBOH ICHCTBHS C IPYTHUMHU
YJIeHAMHU KOMAaHbl, OLIEHWBAaTh KAayecTBO CBOET0 BKJaja B OOLIMH MPOIYKT MO KPHUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicss HAQyqIuTCs:

e cBOOOJIHO ONEPUPOBATH OCHOBHBIMM MOHATHAMHU CTEPEOMETPUH MPH PEIICHUH 33734 U
MIPOBEICHUN MaTEMAaTHIECKUX PACCYKICHHIA;

® [PUMEHATh AKCHOMBI CTEPEOMETPUU U CJIEJICTBUS U3 HHUX IpU pELICHUU
reOMEeTPUYECKUX 3a]1ay;

e Kiaccu(UIUpPOBATh B3aUMHOE PACIIONIOKEHHE TIPSMBIX B TIPOCTPAHCTBE, TUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MJIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOTPaHHHKAMU;

e CcBOOONHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (TIpuU3Ma, MHpaMUa,
NPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e KJaccu(UUIUpPOBATh MHOIOIPAHHHUKH, BEIOMpPAsi OCHOBAHHUS JJISl KIaCCU(PHUKAIINH;

e CcBOOOJMHO ONEPUPOBATH TMOHITHSIMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
TUTOCKOCTBIO;
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BBINOJIHATH HapaJlIeNIbHOE, IIEHTPAJIbHOE U OPTOrOHAILHOE MPOEKTUPOBaHKE (HUTYp Ha
IUIOCKOCTb, BBIIOJIHATh N300paXkeHUs (PUTyp Ha MIOCKOCTH;

CTPOUTh CEYEHHS MHOI'OIPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh IUIOIIAJM TIOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, IUPAMUIA),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBATh TMOHSATHSAMU: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPBI;

CcBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH ICUCTBUSA HaJl BEKTOPAMU;

pemiarb 3aJayd Ha JOKa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLICHHH WM HaXOXKICHUE
FCOMETPUYECKUX  BEJIMYMH, IIPUMEHSAA H3BECTHBIC METOABl IIPU  PEIICHUHU
MaTE€MaTUYECKMX 3a/1a4 IOBBIIIEHHOIO U BBICOKOTO YPOBHS CI0KHOCTH;

IIPUMEHATH IPOCTEHIINE IPOIPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBI IIPY PELLIEHUHU CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKaTh, TPEOOPA30BBIBATH M HHTEPIIPETHPOBATH MHPOPMALIUIO O IIPOCTPAHCTBEHHBIX
reoOMEeTpHUECKUX (PUTYypax, MPeaCTaBICHHYIO Ha YePTEKaxX U pUCYHKAX;

IIPUMEHATH MIOJIyYEHHBIEC 3HAHUS Ha IPAKTUKE: CPABHUBATh U aHAIIM3UPOBATh PEaJIbHbIE
CUTyallud, IPUMEHATh M3yYEHHBbIE IIOHATHSA B IpOLlECCE IIOUCKA PEIICHUs
MaTeMaTHYeCKu c(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIE CUTYalluu
Ha $3bIKE TI'E€OMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
F€OMETPUUECKUX MTOHITHH U TEOPEM, alIapaTa ajreopsl, peiarh NpakTUYECKUE 3a/1a4H,
CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEJINYUH;

UMETb NPEACTaBIEHUS 00 OCHOBHBIX ATanax pa3BUTHs FEOMETPUM KaK COCTAaBHOW 4acTU
(dyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBI3aHHBIMU C IMIIMHAPHUYECKON, KOHUYECKOW U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATE CIIOCOOBI TIOTYIEHUS;

ONEepPUPOBATh MOHATHAMMU, CBSI3aHHBIMHM C TeJaMH BpallleHHs: LUIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U 1map) U 0ObACHIATH CIIOCOOBI
MOJIyYEHHUs Tell BPallleHUs;

KJIacCU(UITUPOBATh B3aUMHOE PACIIONIOXKEHHUE CPEephI U TUIOCKOCTH;

BBIYUCIISITh BEITMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeNl BPAlICHUs, OOBEMBI U
TUTOIIAAHN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAIICHHS, TEOMETPHUECKUX TEN C
npUMeHEeHHeM (OopMyIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBI3aHHBIMH C KOMOMHALIMSAMH TEJl BPALICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHMCAaHHBIA OKOJO chepsl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WUJIM TEJIO BPAILlEHUS;

BBIYUCIISITH COOTHONICHHUS MEXy TUIOMIASIMH ITOBEPXHOCTEH U 00BbEMaMH MOT00HBIX
Tel;

u300pakaTh HU3y4daemble (UTYpbI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHCYHKOB IIPOCTBIX 00BEMHBIX (pUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BPAIICHHUS;

U3BJIEKaTh, HHTEPIPETUPOBATD U TPEOOPa30BBIBATH HH(POPMAITUIO O IPOCTPAHCTBEHHBIX
reoOMeTpHUYECKUX (PUTypax, MpenCcTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPAIK Ha/l BEKTOPaMH;
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3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMUHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIIEHHUE PACCTOSHUN OT TOYKH JI0 IJIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHUH;

CBOOOHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C JIBUYKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHIA,

BBHITIONHATh M300paKeHUsT MHOTOTPAHHUKOB M TENl BpalllCHUs MPU NapauieIbHOM
nepeHoce, eHTPATbHON CUMMETPHUH, 3epPKATbHOW CUMMETPHUH, TIPU MOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOT00US;

CTPOUTDH CEYEHUSI MHOTOIPAHHUKOB U TEJI BpaAI[CHUs: CEUCHUS IIMINH/Ipa (apajieIbHO
Y IEPHEHAUKYJIIPHO OCH), CEUCHUsI KOHYCa (TapalijieibHble OCHOBAHUIO U MTPOXO/ISIINE
yepes BEepIIMHY), CEYCHHUSI 11apa;

UCIIOJIb30BaTh METO/bl MOCTPOCHUSI CEUEHHWI: METOJ[ CJIEIOB, METOJ BHYTPEHHETO
MPOCKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

MPUMEHATh TeOMETpUUYecKre (aKTbl i PEHICHHS CTEPEOMETPUYECKUX 3ajad,
MIPEANOJIATAIONINX HECKOJIBKO IIaroB PEIICHUS, €CIM YCIOBUS MPUMEHEHUS 3aJIaHbl B
SIBHOW M HESIBHOU (hopMme;

pemaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUM M HaXOXKICHUE
F€OMETPUUYECKHUX BEIINYUH;

MPUMEHSTh POTPAMMHBIE CPEJCTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TPU
pEIIeHUU CTEPEOMETPUIECKIX 33/1aY;

MPUMEHATh TOJyYEHHbIE 3HAHUS Ha TMPAKTUKE: CpPaBHUBATh, AaHAIM3UPOBATh U
OIICHUBATH PEAJIbHBIC CUTYAIlUHU, IPUMEHSITh U3yUEHHBIE TTOHSATHS, TEOPEMBI, CBOICTBA
B IIpollecce IMOWCKA pEIIEHUS MaTeMaTHUYecKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJICJIMPOBATh PEAIbHbIC CUTYAIlMH Ha SI3bIKE T€OMETPUHU, UCCIIEAOBATh MOCTPOCHHBIC
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, almapara anreopsbl,
pemaTh TPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XKICHHEM IeOMETPHUECKUX BEIHYUH,
UMETh MPEACTABIECHUS 00 OCHOBHBIX dTanax pa3BUTH FT€OMETPHH KaK COCTaBHOW 4acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  TIpaxriecke (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 BBeneHue B ctepeoMeTpuio 23 1
5 BsaumHoe pacronoxenue npsiMbix B 5 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U o5
IJIOCKOCTEHN B MPOCTPAHCTBE
5 VYTl M paccTosHUA 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B ipocTpaHcTBE 12
5 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 2
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0GPA30BATETBLHBIE
padoTsI padoThI pecypesI
1 AHaUTHYECKass TEOMETPHS 15 1
5 [ToBTOpeHUE, 0600IICHNE 1 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEeHUE, 0600IICHNE 1 17 5
CUCTeMaTH3alHsl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoxka

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHUCYHKE IJIOCKOCTH, MapalieIbHbIX
IpsIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHATHS cTepeomMeTpHun: TOUKA, IIpsAMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHbBIE
IpaBUJia U300paKeHMsI Ha PUCYHKE
IUIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX
(OTpe3KoB), cepeMHbI OTpe3Ka

[MousTHS: IepeceKaroImecs MI0CKOCTH,
NIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

[TonsaTus: mepecekarmuecs MmIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHororpaHHUKH, U300paKeHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX
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10

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cieactBus U3 HUX. CocoObl 3a1anus
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NpsSMbIX U IUIOCKOCTEN

N300paxkenune ceueHuit nupamuibl, Kyoa
U TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
p€bpa. M3o0pakeHue nepecedecHus
MOJTYYCHHBIX TIOCKOCTEH.
PackpaiimBanue MOCTPOCHHBIX CEUCHHUI
pa3HBIMU [IBETAMH

11

12

H300pakeHre ceueHuit mupaMusipl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanue mocTpOSHHBIX CCUCHHH
Pa3HBIMH [IBETAMHU

N306paxkenue ceueHuit nupamuibl, Kyoa
U TIPU3MBI, KOTOPbIE IPOXOAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3sHBIMU LIBETaMH

13

N306paxkenune ceueHuit nupamuibl, kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3sHBIMU 1IBETAaMHU

14

15

Merton ciaenoB s MMOCTPOCHUA ceueHUI

Merton cre1oB i MOCTPOCHUSI CEUCHUM.

CBoiicTBa epeceueHuil MpsIMbIX U
IJIOCKOCTEN

14




16

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa niepece4eHni PSIMBbIX U
IJIOCKOCTEH

17

18

[TocTpoenue ceueHuii B mupamuze, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3aIlUCh 11aroB
MIOCTPOCHHUS

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MIOCTPOEHUS

19

20

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEXKEH M 3aIKCh IAroB
HOCTPOCHHUSI

[TocTpoenue ceuenuii B mupamu/ie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIlUCh 111aroB
IIOCTPOEHUS

21

22

[ToBTOpenue nmnanumerpun: Teopema o
MPOMOPLUOHANBHBIX 0Tpe3kax. [logodue
TPEYTOJILHUKOB

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcrtopus pazButus
IJIAHUMETPUU U CTEPEOMETPUH

23

24

KonTtponbHas padota "AKkcrombl
crepeomerpun. CeueHus"

B3anMHOE pacniosiokeHUe NpsIMbIX B
npoctpancTse. CkpemmBarommecs
npsimble. [Ipu3Haky CKpemnBarOIMXcst

15




25

npsmbixX. [lapansenbHble npsiMbie B
IIPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOM NapaljIeIbHON
JIAHHOM IIPSIMOM, NIPOXOAIIECH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKaLEH Ha
JJAHHOM psiMOM. JIeMMa 0 nepeceueHnn
NapAJUIEIBHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTh Tpex NpsiMbIX. Teopema
0 TpEX mapayIebHBIX NPSIMBIX. Teopema
0 CKpEUIMBAIOIINXCS MPSIMBIX

27

28

29

30

31

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOMCTBA apALIIECITHLHOTO
npoekTupoBanus. 300paxeHne pa3HbIX
¢Guryp B napajuiesibHON NPOEKIUU

lenTpanpHas mpoekuus. Yromi ¢
COHAIIPaBJIICHHBIMU CTOPOHAMU. YTOII
MEXy NPSIMbIMHU

3anauun Ha JJ0Ka3aTeNbCTBO U
UCCIIeIOBaHKE, CBS3aHHBIC C
pacIooKEHUEM TPSIMBIX B
IPOCTPAHCTBE

[TonATHS: mapamIenbHOCTh NPAMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaUIeIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa napauIeaIbHOCTU NPSIMON U
IUIOCKOCTH

FGOMeTpI/I‘-IeCKI/Ie 3aJa41 Ha BBIYHMCIICHUC
H 10Ka3aTCJIbCTBO, CBA3aHHBIC C
NnapajiCJIbHOCTBIO MMPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBEC

16




32

33

[TocTpoeHune ceueHus, TPOXOASILETO
yepe3 JaHHYIO MPAMYIO Ha YEPTEXKE U
napajuleIbHOTO IPYyro npsamoi. Pacuér
OTHOUIEHUI

[MapannensHas mpoeKIus, TPUMEHEHUE
JUTSL IOCTPOCHHSI CEUYCHUH Ky0a 1
napauienenunena. CBoicTea
napajuielieuIe/1a ¥ MpU3Mbl

34

35

36

37

38

[TapannensHble 1ockocTu. [Ipu3naku
NapauIeIbHOCTH JBYX IUIOCKOCTEN

Teopema 0 napamieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
IIPOXOSIIEH Yyepe3 TOUKyY, He
MPUHAICKALTYIO TAHHOU IJIOCKOCTH U
CIIEJICTBUS U3 HEE

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
[1apaJUIEIbHOCTHU IIPSIMBIX I1EPECEUCHUS
IIPU NIEPECEUEHUH JIBYX MapaljiesIbHbIX
IJIOCKOCTEN TPEThEN

CaolicTBa napasuieIbHbIX TIOCKOCTEHN:
00 oTpe3Kax napausienbHbIX MPSIMbIX,
3aKJIFOYEHHBIX MEXY IapaJlIeIbHBIMU
IUIOCKOCTSIMU; O NIEPECEUEHUH MTPSIMOM ¢
ABYMS TapaJlJICIbHBIMU IIJIOCKOCTAMUA

[ToBTopenue: Teopema [ludaropa Ha
IJIOCKOCTH

39

40

[IoBTOpEHUE: TPUTOHOMETPHUSL
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiejaenunena

41

Brruncnenue UIMH OTPE3KOB B KyOe U
IPSMOYTOJIBHOM Napajulesenumesie

17




42

43

[leprieHAMKYIASIPHOCTH NPAMOUN U
m1ockocty. [Ipusnak
NEePIEeHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH

[IepnieHIUKYIAPHOCTD NPAMOU U
iockocTH. [Ipusnak
NEPIEHIUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

44

45

Teopema o CyilleCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOALLIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIECHINKYISIPHOMN K INIOCKOCTH

[I;mockocTH U NepneHIuKyIIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

46

47

IInockoctu u MNEPpNCHAUKYJIAPHBIC UM
MPAMBIC B MHOI'OI'paHHUKAX

IlepneHAUKYNIAp U HAKIIOHHASA.
[TocTpoenue neprneHAUKyIsApa U3 TOUKU

Ha MPSIMYIO

48

IlepneHAUKYIISAp U HAKJIIOHHAS.
[TocTpoenue nepreHIUKyIsApa U3 TOYKU

Ha MPSIMYIO

49

50

Teopema o TpEx nmeprneHAuKyIsIpax
(mpsimast U oOpatHas)
Teopema o0 Tp€x nmepneHaUKYISIpax
(mpsimast u oOpaTHast)

51

52

VYron Mexay CKpelrBaroIuMUCs
HpﬂMI)IMI/I

[Touck neprneHIuKyASpHBIX MPSMBIX C
IIOMOIIBIO ITEPIIEHIUKYIIAPHBIX
IJIOCKOCTEeM

53

OpTOFOHaJ'ILHOC ITPOCKTUPOBAHUC

18




54

[TocTpoenue ceueHuit kyoa, MpU3MBI,
MPaBUIILHON MUPAMU/IBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

55

[TocTpoenue ceueHuit kyoa, MpU3MBI,
MPaBUIILHON MUPAMHU/IBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO M10ckocTu. Ilnockoctu
CUMMETpPUN B MHOTOTpPaHHHKAX

57

58

[Tpu3sHak neprneHuKyJIIpHOCTU IPSIMON
Y IUIOCKOCTH KakK CIEACTBUE CUMMETPUU
[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOSIHUM OT TOYKHU J0 IUNIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOSIHUM OT TOYKHU J0 IUNIOCKOCTH

60

Crioco0Obl OIyCTUTb MEPIEHAUKYIISAPHIL:
CUMMETpHUS, CABUT TOYKH I10
napajuieIbHON NPAMOU

61

62

63

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

KonTponasnas padbora "B3aumHoe
pacIoyio’keHne MPSIMbIX U MJIOCKOCTEN B
npoctpaHcTae"”

[ToBTOpEHME: yroyi Mexay NpssMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YroI MEXIY
CKPELIUBAIOIIMMUCS IIPIMBIMU B
IIPOCTPAHCTBE
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65

I'eomeTpryeckue METOABI BEIYUCIICHHUS
yrila MeXxay HpsIMBIMU B
MHOI'OIPaHHHUKAX

66

67

68

JByrpannbiii yroj. CBONCTBO JTUHEHHBIX
YIJI0B JIBYTPAHHOIO yria

[lepnienquKyIspHBIE IIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISPHBIX
IJIOCKOCTEN

[Ipu3Hak nepneH MKy pHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMoi
IIEPECEUEHMS ABYX IIOCKOCTEN
MEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTU

69

[TpsMoyronbHbIM napamienenunes; Kyo;
U3MEPEHUS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuleJenumneia

70

TeopeMa 0 1MaroHany NpsAMOYTOJIbHOTO
napajiesienunea u ciefcTBue U3 Heé

71

CTepeOMeTpI/I‘IGCKI/IC U IPpUKJIaIHBIC
3aaa4M, CBA3aHHBIC CO B3aMMHBIM
PacCIioJIOKECHUEM IIPSAMBIX U IINIOCKOCTHU

72

HOBTOpCHI/ICZ CKpCHIMBArOIHECH
MpsaMbIC, TaPAJJICITIBbHBIC IIJIOCKOCTHU B
CTAHJAPTHBIX MHOT'OI'PAHHHUKAX

73

74

ITapa nmapaiesbHbIX IUIOCKOCTEN Ha
CKPELIMBAIOIINXCA MPSMBIX, PACCTOSIHUE
MEXY CKPELUBAIOIIUMUCS IIPSMBIMU B
IIPOCTBHIX CUTYaLUsAX

Paccrosane ot ToUukn J0 IINIOCKOCTH,
pacCToOAHHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruncnenue paccTosHUN MEXTY
CKPELIUBAIOIIMMUCS IIPSIMBIMHU C
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IIOMOUIBIO NEPIIECHANKYIIIPHON
IUIOCKOCTH

TpéXrpaHHslid yroi, HEpaBeHCTBa IS
TpPEXIPaHHBIX yrioB. Teopema

76 1
[Mudaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO yria

77 DIeMeHTHI ChEePUIECKON TeOMETPHH: 1
reoJIe3NYECKUE JIMHUU Ha 3emiie

78 KOHTpOJII:HE'l'SI pabota "Yrisl u 1
paccTosiHus

79 '('jI/ICTeMaTI/IBaI_II/I}I 3HAHUU 1

MHoOrorpaHHuK 1 €ro 3J1eMeHThI"

80 [Tupamuga. Buael nupamun. [IpaBunbsHas 1
nupamua

81 [Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 1
[IpaBuiibHas pu3Ma

82 [Tpsimoit mapasienenunen, 1
MPSIMOYTOJIBHBIN Mapajuiesenumnes, Kyo

83 Brinykiieie MHOTOTpanHuku. Teopema 1
Olinepa
Brinykiibie MHOrorpannuku. Teopema

84 Oiinepa. [IpaBuibHBIC U 1
MOJTyTPaBUJIbHBIE MHOTOTPAHHUKHU

85 KonTponbHnas pabora "MHuororpaHHuKu" 1

86 [TonsiTHE BEKTOpa Ha MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwito mapauienenureaa 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1

21




PaznoxeHnne BekTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JICXKAIIUX B OJTHOU 1
TUIOCKOCTH
92 CkansipHO€ NMPOU3BEICHHE 1
93 Brrurcnenue yriia Mex 1y BEKTOpaMu B 1
POCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocteiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O06001IeHrne U cUCTEeMaTHU3aus 3HAHUN 1
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
100 Wrorosas koHTpoJsibHAsA paboTa 1
101 HroroBast kKoHTpoIbHAs paboTa 1
102 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOT'PAMME
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11 KJIACC

KosaunyectBo 4yacos DJIEKTPOHHbBIE
Ne ara u@posBbIe
n/n Tewa ypoka Bcero Kontponbueie  Ipaxrmyeckue fllsyqennﬂ :)IGI()I;I;OBaTeJILHLIe
padoTbI padoThbI pecype
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpa Ha MJIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkangspHoe 1
IIPOU3BE/IEHUE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
IPOXOJsIIel yepes JBe TOUKu"
5 YpaBHEHHE IITIOCKOCTH, HOPMAaJb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUNIOCKOCTH B OTPE3Kax
7 BexTopHoe npounsseneHne 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE 1
IpOrpaMMHUpPOBaHUE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBaHKE
10 AHaTMTAYECKHE METO/IBI pacyéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTHYECKHE METOIBI pacyéra yria 1
MEXIY MJIOCKOCTSIMUA B MHOTOTpaHHUKAX
12 ®opMyna pacCTOSSHUSA OT TOYKH JI0 1

IIJIOCKOCTH B KOOpAWHATAX
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13

14

Haxoxnenue paccTosHUN OT TOYKH 10
TUTOCKOCTH B KyOe

Haxoxnenue paccTosstHUM OT TOUYKHU 710
MJIOCKOCTH B TIPABUIIBHOU MUPAMU/IS

15

16

KoHnTtpoinbHas pabota "AHamuTuyeckas
reoMerpust"

CeueHust MHOIOTPaHHUKOB:
CTaHJapTHbIE MHOTOTPAaHHUKHU

17

18

Ceuenuns MHOT'OI'PaHHHUKOB: MCTO/
CJICOOB

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHJAPTHBIC INIOCKOCTHU, IEPECCCUCHUA
MpSAMBIX U IUIOCKOCTEH

19

20

[TapannenbHble NpsAMbIE U IIIIOCKOCTH:
IapaJljieIbHbIE CEYEHUs
[TapannenpHble NPAMBIE U TUIOCKOCTH:
pacy€T OTHOIICHUI

21

[TapannenbHble TPsAMBIE U IUNIOCKOCTH:
YTJIBI MEKTY CKPEIIMBAIOIIUMUCS
PSMBIMU

22

23

[TepnieniuKyNsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJApTHBIE Maphbl
NEPIEHIUKYIISPHBIX TNIOCKOCTEN U
IPSIMBIX, CAMMETPHUH MHOTOTPaHHUKOB
[TepnieniuKyNsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOpeMa O Tpex
HepreHIuKyIspax

24

[leprienauKynApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'paHHHKaX

24




25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TJI0MIAJEH, COOOpaKEHUS IO 100U

26

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (POPMYJIBI JJIS
TJI0MIAJIEH, COOOpaKEHUS IO 100U

27

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIs
TJI0MIAJEH, COOOpaKEHUS IO 100U

28

[Tnomany ce4eHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPaKEHUS IO 100MsT

29

[Tnomany ceyeHuii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPaKEHUS IO 100U

30

31

KonTtponsnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUSI
MHOTOTPaHHHUKOB"

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJsenenunesa

32

33

34

35

36

3anauun 00 yABOEHHH Ky0a, 0
KBaJpaType Ky0a; 0 TPHCEKIINHU yTiia
CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC
¢ 00bEMOM IIPSIMOYTOIBHOTO
napaiesenumnea

[IpukitagHble 3a1a4n, CBSI3aHHBIE C
BBIYUCIICHHEM 00bEMA MPSIMOYTOJIBHOTO
napaJuleIenumne1a

O06BEM npsAMON TIPU3MBI

CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC
C BBIYHCIIEHHEM 00BEMOB MPSIMOM
IPU3MBI

25




37

38

39

40

41

42

43

[puknagHble 321241, CBI3aHHBIC C
00BEMOM IIPSIMON ITPU3MBI

Brraucnenue 065EMOB Tell C TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM NPU3MBI

Brraucnenue 065EMOB Tell € TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
UPaAMUIbI

dopmyna 00bEMa MUPaAMHIBL.
OTtHo1IeHne 06beMOB MUPAMUJL C
00LINM YIJIOM

dopmyna 00bEMa MUPaAMHIBL.
OTtHomeHne 06beMOB MUPaAMUJL C
00LINM YIJIOM

CrepeomeTpuyecKHe 3a1auu, CBSI3aHHbIE
¢ 00béMaMH HAKJIOHHOW TPU3MBI

CrepeomeTpuiecKue 3a/1auu, CBI3aHHbIC
¢ 00bEMaMH MUPaAMUJIBI

44

[Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", CBsI3aHHbBIE ¢ 00BLEMOM HAKJIOHHOM
MIPU3MBI

45

46

[Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMUIBI
[Ipumenenne 06bEMOB. Borunicienue
PacCTOSIHUS A0 MIOCKOCTH

47

Kontponbnas padora "O06bEmM
MHOTOTrpaHHHKaA"

48

Hunuaapudeckasi MOBEPXHOCTD,
00pa3yromue MUIHHIPUIECKON
MOBEPXHOCTH

49

Mumuaap. [psamoil KpyroBou LUIUHAD.
[Tmoniaar MOBEPXHOCTH NWJIMHIPA

26




50

51

Konunueckasi moBepXxHOCTh, 00pasyroliue
KOHUYecKol nosepxHoctu. Konyc
Ceuenue KoHyca IJIOCKOCTBIO,
napauieIbHOM MJIOCKOCTH OCHOBaHUS

52

53

Yceu€nnsriii konyc. M3o0pakenune
KOHYCOB U YCE€UEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa

54

55

56

[Tnomans 60KOBOI MOBEPXHOCTU U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

CrepeoMeTpuueckue 3aauu Ha
JIOKA3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUHN IIMIUHIPA,
KOHYca

CrepeomeTpuuecKue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYycCa

57

58

IIpuknagneie 3a1auu, CBI3aHHBIE C
UWIAHAPOM
IIpuxnagHelie 3a1a4n, CBSI3aHHBIE C
LAJIAHAPOM

59

60

61

Cdepa u map
[epeceuenue chepsl u mapa ¢

ockocThio. Kacanue mapa u chepbl
IUIOCKOCTHI0. B 1 m300paskenne mapa

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj u n300paxenue mapa

62

VYpasuaenue chepsl. [Inomans chepst u
e€ yacreu
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63

64

Cummetpus cdepsl 1 mapa

CrepeomeTpHuuecKue 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

65

66

CrepeoMeTpuueckue 3aJauu Ha
JI0OKA3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CHEPOH U IapoM,
IIOCTPOECHUEM UX CEYEHUM MIIOCKOCTHIO

[IpukitagHble 3a1a4n, CBSI3aHHBIE CO
chepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha
MJIOCKOCTH, BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHJAPTHBIC TTOA00US

68

Paznuansie KOM6I/IHaIII/II/I TCJI BpalllICHUA
U MHOI'OI'paHHHUKOB

69

70

3agauu o Teme "Tena 1 MOBEpXHOCTH
BpaieHus"
3amauu o Teme "Tena v MOBEPXHOCTH
BpaiueHus"

71

72

Konrtponbnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

O06Beém munuHapa. Teopema 06 00bEME
OpsSMOTo LMJIMHAPA

73

Brrunciaenue 006EMOB TEI ¢ HOMOILBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHYCa

74

ITmomaay GOKOBOM M OJTHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHbIC
C BBIYHCIIEHUEM 00BEMOB IIMITHH]IPA,
KOHYCa
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76

7

[Tpuknagueie 3agaun 1mo Teme "O0BbEMBI
Y TUIOIIAU OBEpXHOCTEH Te"

OO0BEM 11apa U mapoBOTO CEKTOpa.
Teopema 06 00bEme mrapa. [Tnomans
cdepsl. CTepeomMeTpuyecKre 3a1a4u,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
nrapa, mapoBOT0 CETMEHTA M IapOBOTO
CeKTOpa

78

[Tpuknagaeie 3agaun 1mo Teme "OO0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
momaaso cepbl. COOTHOIEHUS
MEXY TJIOIIAISIMUA TIOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TENI

79

[TonoOHBIE TENIa B MPOCTPAHCTBE.
N3menenne 00bEMa pu 1o 100UH.
CrepeoMeTprYECKUe 3a/1a4H, CBI3aHHBIC
C BBIYUCIICHHEM 00BEMOB TEI U
IJI0IIAaIe TOBEPXHOCTEN

80

Kontponbnas pabota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TeT"

81

JIBIKEHUS IPOCTPAHCTBA.
Orobpaxxenus. [IBUKeHUS U PAaBEHCTBO
¢uryp. OGmmue cBoiCTBa IBUKEHUHN

82

83

Buael nBukeHnin: napauieIbHbII
MEPEHOC, IEHTPAJIbHAs! CHMMETPHUS,
3epKaJIbHasi CHMMETPUS, TIOBOPOT
BOKPYT NPSIMOM

[IpeobpazoBanms nomoowus. [psmas u
cdepa Ditnepa

84

FCOMeTpI/ILIeCKI/IC 3aJa4u Ha
IMPUMCHCHUEC NBUXKCHUA
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85

86

87

Kontponbnas padota "BekTopsl B
npocTpaHcTae”

Ob6o6maromee mosropenue 11 nmoHsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3alIus 3HAHWI:
"[TapannenbHOCTh NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

Ob6o6maromee mosropenue 11 nmonsTuit
¥ METOJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"BekTopsbl B npocTpaHcTse"

88

89

90

O6o6matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aI1s 3SHAHUMN:
"BexTops! B mpocTpaHcTBe"

Ob6o6maromee mosropenue 11 moHsTHit
U METoJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHuka"

O6o06matomiee moropenue 11 monsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOrorpaHHuka"

91

Ob6o6maromee noropenue 11 nonsTuit
¥ METOJI0B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"ITnomaay MOBEPXHOCTH U 0OBEMBI
KpYIJIbIX Ted"

92

Ob6o6maromiee nosropenue 11 nonstuit
U MeToJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUI:
"ITnomaay MOBEPXHOCTH U 0OBEMBI
KpYIJIbIX Ted"
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93
94

HtoroBast KOHTpoJIbHAs paboTa

Wrorosast KoHTpOJIbHAS paboTa

95

96

[ToBTOpEHME, 0000IICHUE U
cucTeMaTu3alus 3HaHui

Wcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

98

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTUs CTEPEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

99

Wcropus pa3BuTus CTEPEOMETPUU KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

101

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ pojlb B pa3BUTHU
COBPEMEHHBIX HWHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTepeoOMETpUH Kak
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pasBUTHS CTEPEOMETPUH KAK
HAyKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHHS OCHOBHOM

OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IR IIpoBepsiemble NpeIMeTHbIE Pe3YJILTATbI 0CBOCHHS! OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TprMeHSATh aKCHOMBI CTEPEOMETPUH M CIEJICTBHS U3 HUX NPH PEIICHUH
reoMeTpUUECKUX 3aJau
73 OnepupoBaTb NOHATUAMU: NapajlIe/bHOCT, 1 HEPHEHNKYIAPHOCTS
NPSMBIX U IJIOCKOCTEH
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE
OnepupoBaTh MOHATHUSAMH: JABYTPAHHBIM YTOJI, TPAaHH JBYTPAaHHOIO yIJa,
7.5 peOpo ABYIpaHHOIO yIiia, JUHEHHBINA yroi ABYIPAHHOIO yIUia, FpaaycHas
Mepa IBYTPaHHOTO yria
76 OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHHK, BI)IHyKJII)If/'IU U HEBBITYKIIBINA
MHOI'OI'PAHHHK, 3JIEMEHThl MHOTOTPAHHUKA, IPaBUJIBHBIA MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPaHHUKOB (IMpamuja, MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuieenunes, Kyo)
KnaccupumupoBarh  MHOTOTpAaHHHMKH, BBIOMpasi  OCHOBaHUS  JUIS
78 Kkjaccupukanuy  (BBIOIYKJIbIE M HEBBINYKJIble  MHOIOI'DAaHHHKH,
NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBbIE ©  HAKJIOHHBIE TIPU3MBI,
napaJiesIenuIe bl)
79 OnepupoBaTb MOHATHSMMU: ceKyiast IJIOCKOCTB, ceueHue
MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAaHHHUKOB,
UCTIONB3YSl METOJI CIIEIOB
CTpouTh CceYEeHHST MHOTOTPAHHHKOB METOAOM CJIEIOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYp:
BU/JI CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaXOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJIrOpUTMaM, NPUMEHsSS U3BECTHbIC AHAJMTUYECKHE METOJbl IpH
7.12 pEelICHNH CTaHAAPTHBIX MAaTeMaTHYeCKMX 3a/Jad Ha BBIYMCICHHE
paccTOSHUN MEXJy ABYMS TOYKaMH, OT TOYKU 1O MPSAMOH, OT TOUKHUIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TPSMBIMU
Pemrate 3amaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJrOpUTMaM, NPUMEHSST U3BECTHHIC AHAJUTUYECKHE METOJbl IpH
7.13 pEIICHHH CTaHAAPTHBIX MaTeMaTHYEeCKHUX 3a7ad Ha BBIUYUCIICHHE YTJIOB
MEX]y CKPEIIMBAIOMIMMUCS MPSIMBIMHU, MEXIY MPSIMOH U IIOCKOCTHIO,
MEXy TUIOCKOCTSIMH, IBYTPaHHBIX YTIIOB
714 Bbraucnate 00BEMBI W IUIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHHKOB

(mpu3ma, nupamMua) ¢ IpUMEeHEeHHueM (OpMYJI, BEIYUCIATH COOTHOIICHUS
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MEXITY ILTIOIIAISIMHA MMOBEPXHOCTEH, o0BéMaMu MOAOOHBIX
MHOT'OIPAaHHUKOB

OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U

715 MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TCOMETPUUYECKUX (QUTypax, MPEACTABICHHYI0 Ha
YepTekax U pUCYHKax
[TpumensTh reomeTpuueckue (PakThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MOPEANOJIaraloliuX HECKOJIbKO IIaroB PELICHUs, €CIU YCJIOBUSA
MIPUMEHEHHUS 3aJIaHbl B IBHOU (hopme
718 [IpumensTh TpoOCTeilline NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKIX 3319
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKUX 3aKOHOMEpPHOCTEW B MPUPOJE U
JKU3HU, paclio3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHSITh TOTYYCHHBIC 3HAHUS HA TPAKTUKE: aHATH3UPOBATH PEATbHBIC
CUTYallMU ¥ IPUMEHATH U3yUYEHHBIC MIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKh  CHOPMYIIMPOBAHHOW  TPOOJIEMBI,  MOJCIUPOBATH
7.20 pealibHble CUTYallMd Ha SI3bIKE N'€OMETPHUH, UCCIIEOBATh MOCTPOCHHBIE
MOJICJTH C UCTIOJIb30BAHUEM I'€OMETPUUYSCKUX TOHATUN U TEOPEM, arlrapara
anreOphl, peuiaTh MPaKTUYECKHE 3aauyM, CBSI3aHHBIE C HaXOXICHHEM
TCOMETPHUYECKUX BEIIMIUH
11 KJIIACC
Kon .
TR D IIpoBepsiembie NpeMeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 001ero oopa3oBaHusA
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: UIHHIPHYECKAs MOBEPXHOCTh, 00pa3yIOIIHe
6.1 [WIHHIPAYECKON TMOBEPXHOCTH, MHJIUHAP, KOHWYECKas ITOBEPXHOCTD,
' oOpa3yromme KOHHYECKOM  TOBEPXHOCTH, KOHYC, cdepuueckas
MTOBEPXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJ BPALCHHSI
6.4 KnaccuduimpoBaTs B3auMHOE pacrioioKeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHSATUSMHU: IIIAPOBOM CETMEHT, OCHOBAHHE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOW CJIOW, OCHOBAaHWE IIAPOBOTO CJIOS, BBICOTA
[IIAPOBOTO CJIOS, IIIAPOBOM CEKTOP
6.6 Bbrancnsate 00BEMBI W MIIOMIATM TMOBEPXHOCTEHM TEN BpAaIICHUS,
TCOMETPHYSCKUX TeJI C IPUMEHEHUEM POpMYJT
OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
6.7 OTHCaHHBIN 0KOIIO chepsl, chepa, BUcaHHAS B MHOTOTPAHHUK KK TEJIO
BpalleHUs
6.8 BBIYHCIATE COOTHOMEHUS MEXTY TUTOIIAISIMHA IIOBEPXHOCTEH M 00hEMaMHU

MOAOOHBIX TEI
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6.9

6.10

6.11

6.12

6.13

6.14

N3obpaxarh u3yyaemble (GUTYpPBI OT PYKH U C NMPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

BEIMONMHATE (BBIHOCHBIC) TUIOCKME YEPTEXKU W3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (DHUTYp: BHI CBEpXY, COOKY, CHH3Y; CTPOUTH CCUYCHHS TeIl
BpalleHus

W3BriekaTh, WHTEPIPETHPOBATH M IMPEOOPA30BBHIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYCCKUX (QUIypax, MPeACTaBICHHYIO Ha
YepTekax U pUCYHKAX

[TpumensiTh reomeTpudeckre (BakThl Ui PEIICHUS CTEPEOMETPUUCCKUX
3aJ1a4, MPEINOJIArafoIUuX HECKOJbKO INAroB PEIICHHUsS, €CIU YCIOBHS
MIPUMEHEHHUS 3a]IaHbI B IBHOU (hopMme

OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JIEHCTBUSA CJIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBSCHATh, KAKMMH CBOWCTBAMH OHH
o0aaroT

6.15

HpI/IMeHHTL IIpaBUJIO IMapaJUICIICIIUIICAA IIPHU CII0KCHUHN BCKTOPOB

6.16

6.17

6.18
6.19

6.20

OHepI/IpOBaTL HNOHATHUAMMA: JCKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOpA, PAaBCHCTBO BCKTOPOB, KOOpAWHATHI BCKTOpPA,
yroua MCKAY  BCKTOpPaMW, CKaJIPpHOC IMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHLIC U KOMIIJIAHAPHBIC BEKTOPLI

Haxoauth cymMMy BEKTOPOB U IPOU3BEACHHE BEKTOpA Ha YHUCIO, Yroi
MEX]y BEKTOpaMH, CKaJISIpHOE MPOU3BEICHHE, PACKIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAMHAT
Pemats HpOCTCI‘/‘II_HI/Ie TCOMCTPHUUCCKUC 3ala4M HA IIPUMCHCHHUEC BCKTOPHO-
KOOPAWHATHOI'O METOAa

Pemrats 3aJa4u Ha JA0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX OTHOIICHUN U
HaxXOXJACHUC TCOMCTPHUICCKUX BCIUYUH I10 06pa3uaM WK aJiropuT™Mam,
MMPpUMCHAA HN3BCCTHBIC METOJBI npu pEeIICHUN CTaHAAPTHBIX
MAaTCMAaTHYCCKHUX 3a1a4

6.21

6.22

IIpuMeHATs mpocTellne IMPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHUCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3a1a4
IIpuBOAUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U
JKU3HH, PACIIO3HABATH MPOSBICHUE 3a4KOHOB T€OMETPUU B UCKYCCTBE

6.23

[TpuMeHATH MoNydyeHHbIE 3HAHUSI HAa IPAKTUKE: aHAJIM3UPOBATh PeabHbIe
CUTYallu YU IPUMEHATh U3yYEHHbIE MIOHATHUS B IIPOLIECCE ITOMCKA PEIICHUS
MaTeMaTHuecKu  cPOpMyJIUpOBAaHHOM  MpoOJIeMBbl,  MOAEIUPOBATH
peasibHble CUTYyallud Ha SI3bIKE N€OMETPHUH, UCCIIE0BATh MOCTPOCHHbBIE
MOJIEJIH C UCII0JIb30BAHUEM F'€OMETPUUECKUX TOHATUH U TEOPEM, alllapara
anredphl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHbIE C HAXOXICHHEM
TEOMETPUUECKUX BEINUUH
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kox

7.1

7.2

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eomerpus

OcHoOBHBIE TOHATHSL cTepeoMeTpuu. Touka, npsiMasi, IJIOCKOCTh, IMPOCTPAHCTBO.
[TonsTre 06 akcMOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUN: AKCHOMbBI CTEPEOMETPUH
U CIEJCTBUS U3 HUX

B3aumHoe  pacnosnoxkeHue OpsMbIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuiefibHble M CKpeuuBarouiyecs: mpsMble. [lapamnenbHOCTs MOPSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHbIE IpsIMbIE B  NPOCTPAHCTBE,
NapajuiebHOCTh TPEX MPSIMBIX, MapaIeNIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHAIIPAaBJIICHHBIMH CTOPOHAMH, YIrOJI MEXKIYy MpsSMbIMH B IPOCTPAHCTBE.
[TapaniensHOCTh MIOCKOCTEN: MapalljiesibHbIe MIOCKOCTH, CBOMCTBA MapajlieIbHbIX
wiockocteil. [Ipocrelimme mpocTpaHCTBEHHBIE (UTYPHI HA IJIOCKOCTH: TETPAdP,
KyO, mapajuiesenumne1, IoCTPOCHUEe CeUeHU

7.3

7.4

[lepneHIUKyNISIpHOCTh TPSAMOM M IUIOCKOCTH: TEPHEHANKYISPHbIE MpsMbIE B
IMPOCTPAHCTBEC, MPAMBIC MAPAJUICIIBHBIC U MECPIICHAUKYIIAPHBIC K IIJIOCKOCTH, ITPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMON MepHeHIUKYIIPHOM
MIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXIY MPSIMOU U TNIOCKOCTHIO, IBYTPAHHBII
yroJ1, TMHEHHBIN yroJl ABYrpaHHoro yria. [leprnenukynsip v HakJIIOHHBIE: PACCTOSTHUE
OT TOYKH JIO IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JIO IJIOCKOCTH, MTPOSKIHsI (PUTYPHI HA
MI0CKOCTh. [lepneHIuKyIsIpHOCTD MII0CKOCTEH: MPU3HAK NEPIICHIUKYISIPHOCTH IBYX
mrockocreil. Teopema o TpEX MmepreHIuKyIsipax

[loHsiTHE MHOrOrpaHHHKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAaHHUKA, BBINYKJIbIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Pa3BEPTKa MHororpaHHuka. IIpusma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, MpsMas M HAKJIOHHAs MPU3MBbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsaMoOyroiabHbINA Mapaiesenumne]
u ero csoiictea. [Iupamuaa: N-yrospHas nupaMuja, TpaHd U OCHOBAHHUE MMUPAMUBbI,
OOKOBas M IOJIHAs MOBEPXHOCTh NMUPAMUAbI, MIPaBWIIbHAA U yCeU€HHas MUpaMuia.
OnemMeHTbl TpuU3Mbl W TOUpaMuisl. [IpaBUIIBHBIE MHOTOIpDaHHUKH: IOHSTHE
MPaBWJIbHOIO MHOTOTpaHHMKA, MpaBUJIbHAs NpU3Ma M MpaBUJIbHAs NHUpaMuja,
NpaBUJIbHAS TPEYTOJIbHAs MUpaMua U IpaBWIbHBIN TeTpasap, kyo. [IpencraBnenue
O NPaBWJIbHBIX MHOTOTPAaHHMKAaX: OKTa’Jp, AOJEKayap M ukocadapyrue CeueHus
IIPU3MBI ¥ TUPAMHUIBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIbHO TOYKU, HpHMOﬁ, IIJIOCKOCTH.
DJeMEeHThI CUMMCTpPUU B nmupaMuaax, napamicjicnuicaax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbluuciienue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriusl. Ilnomans
OOKOBOI TMOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOHIA/lb
OCHOBaHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTU MpsIMOH npu3Mbl. [1omans 60koBoi
MMOBEPXHOCTH W IIOBEPXHOCTH MPABHUJIBHOM NHUPAMHUABI, TEOpeMa O IUIOMAIU
yceu€HHoM nupamuabl. [lonsrue 06 06béme. O6BEM nUpaMuIbl, IPU3MBI

1.7

[Tono6ubIe Tena B npoctpaHcTBe. COOTHOILIEHUS MEXTY TUIOIMIAIIMU TOBEPXHOCTEHH,
00BéMaMU TTONOOHBIX TEN
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11 KUIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
I'eomeTrpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoIire HIINHIPUYECKON MTOBEPXHOCTH, OCh
WIAHIPUYECKON TOBepXHOCTH. L{MmuHAp: OCHOBaHUS M OOKOBAas MOBEPXHOCTH,
oOpa3ymolas 1 ocb, IOl OOKOBON U MOJTHON MOBEPXHOCTH

6.2

6.3

6.4
6.5

Konunyeckass mnoBepxHOCTh, 0Opa3yollne KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOUW ToBepXHOCTU. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
1 OCb, ITIOIIA/Ib OOKOBOM ¥ TTOJIHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromye
Y BBICOTa, OCHOBAHUS U OOKOBast TOBEPXHOCTh

Coepa u map: neHTp, paauyc, 11aMeTp, oAb HOBEPXHOCTH cdepsl. B3anmHoe
pacrioyio’keHue cdepbl U IIIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe, IUIoImaab
cdepsl

N300paxeHue Ten BpaleHns Ha III0CKOCTH. Pa3BEépTka nuimMHapa U KOHyca
KomOuHanmu Ten BpamieHWss U MHOTOTPAaHHUKOB. MHOTOTPaHHHK, ONMUCAHHBINA
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WIIM TEJIO BPALLICHUSI

6.6

6.7

[Tonsitue 06 oO6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Mapaijienenumnena u ciaenctsus u3 He€. OO0BbEM UMIMHIpA,
KoHyca. O0BEM mapa u miomanb cepsl

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOLIAISIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

6.8

6.9

Ceuennst nunuHApa (MapasielbHO U MEPHEHAMKYISIPHO OCH), CEYEHHS KOHYca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILINHY), CEUECHUS 11apa

BGKTOp Ha IINIOCKOCTH W B IIPOCTPAHCTBC. CrnoxeHre M BBIYUTAHHUE BCKTOPOB.
YMHOXEHUE BEKTOpa Ha yucio. Pa3noxeHue BeKTopa no TpEM HEKOMIUIaHAPHBIM
BektopaM. IIpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
MIPUMEHEHUEM MPABUJI AEHCTBUIN C BEKTOpaMHU

6.10

IIpsmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATax. Yrol MexIy BekTopamu. CkansipHoe
IIPOU3BEICHNE BEKTOPOB. BbIYMCIEHHE YITIOB MEXAY NPSAMBIMH U IIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/1 ITPH PELIEHUH T€OMETPUUYECKUX 3ada4

37




ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOH ITPOI'PAMMBI CPEJHET'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NPoBEPSEMOr0  OCHOBHOM 00pa30BaTe/ibHOI NMPOrpPaMMbl CpPeIHEro o001ero
TpeOoOBaHMS oOpa3oBaHus

Brnanenue Merogamu J0Ka3aTesbCTB, AJITOPUTMAMM PELIEHUS 337ady;
yMmeHue (GOopMyIHpOBaTh U OMNEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKCHOMa, Teopema, CIJIEJCTBHUE, CBOWCTBO, NPHU3HAK, J0KAa3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYIHUPOBATH
o0paTHOE W MPOTUBOIMOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ] MaTEeMaTUYECKOM HHIYKLHH;
MIPOBOJIUTh  JIOKA3aTEJIbHBIE PACCYXKIECHHUS TpU PpELlICHUU 3ajad,

1 OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXKACHUM; yMEHHE
ONEPUPOBATh MOHATUSIMHU: MHOXECTBO, IOJMHOYXECTBO, ONEPALMH Haj
MHOXECTBAMHU; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJisl OIMCaHUs PEAIbHBIX MIPOLIECCOB U SIBJICHUM U MPU PELICHUN
3aJa4, B TOM 4MCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OTepupoBaTh MOHATUSAMU: Tpad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONUCHIBATh Tpadbl Pa3IUIHBIMH
crocob6aMu; UCIONIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh NOHATHUAMHU: HaTypaJbHOE YMCIIO, LIEJI0E YHCIIO,
CTENEHb C LEIbIM [10Ka3aTesleM, KOPEHb HaTypaJlbHON CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
mokaszarejeM, JiorapuM dYmcia, CHHYC, KOCHHYC U TaHTEHC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PAalMOHAJIBHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX 4YHCEI; YMEHHE MHCIIOJIb30BaTh
NPU3HAKU JEIMMOCTH, HAUMEHBIIUI OOLIMI JEIUTeNh U HauMEHbIIee
oO1iee kpaTHOe, anroput™M EBKiMaa npu perieHuu 3ajad; 3HaKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAMM  CUHUCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUH CO
2 CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHATBHBIX
BBIPQXCHHI; YMEHHUE OIEpUPOBATh IMOHITHIMM: I1OCIIEI0BATEIBHOCTD,
apu@meTnyecKkas nporpeccusi, reoMeTpudeckas mporpeccusi, 0eCKOHEUHO
yObIBaloIasi  reoMeTpuueckass  Mporpeccus; yMEHHE  3a]laBaThb
MOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHME ONEPUPOBATH MOHATHUAMU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO 4Hcia, hopma
3aliCH KOMIUIEKCHBIX 4KceN (F€OMETpUUYecKas, TPUTOHOMETPUYECKas U
anreOpanveckas); yMeTh MPOHW3BOIAUTH apu(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJaMM; IPUBOJIUTH TPUMEPHI  HCIOJIb30BAHMS
KOMILUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHAMU: Marpuna 2X2 u 3x3,
ONPEAEINTEND MAaTPUILIbl, TEOMETPUUYECKUIM CMBICII ONPEAEITUTEINS

YMmenne OIICpHUPOBATE INOHATUAMH: palVOHAJIIBHBIC, WPpallOHAJIBHBIC,
3 MIOKa3aTCIbHBIC, CTCIICHHBIC, HOl“apI/I(I)MI/I‘{eCKI/IC, TPUTOHOMCTPHYCCKUC
YpaBHCHHUSA W HCEPABCHCTBA, HNX CHUCTEMBI;, YMCHHC OICPHUPOBATH
HNOHATHUAMU. TOXKIACCTBO, TOXICCTBCHHOC npeo6pa303aHHe, YpaBHCHHUC,
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HEPABEHCTBO, CUCTEMa YPAaBHEHUHW M HEPABEHCTB, PaBHOCHIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMbI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IIapaMeTpOM; IPHUMEHSATh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MAaTeMaTUYECKUX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTeH HAYKU U peabHOU )KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIHSA, YETHOCTh (YHKIIHH,
HNEepUOANYHOCTh (PYHKIIMU, OTPAaHUYCHHOCTh (DYHKIMH, MOHOTOHHOCTH
¢yHKnyU, S3KcTpeMyM (DyHKIMH, HanOoJbIlIee ¥ HAUMEHbIIee 3HAYCHUS
(GYHKIMM Ha IPOMEXKYTKE, HENPephIBHAS (QYHKIHMS, aCHMITOTHI rpaduKa
¢byHKIMY, IepBas U BTOpas NPOU3BOIHAS (DYHKIMH, TEOMETPUUECKUI U
¢u3nyeckuii CMBICT TPOM3BOAHOW, IEpBOOOpasHast, ONpeACTEHHBIHI
MHTETpal; YMEHUE HAXOAWTh ACHUMOTOTHI Tpaduka (YHKIHU; yMEHHE
BBIYHCIIATh MPOM3BOJAHBIE CYMMBI, IPOM3BENCHHS, YacTHOIO U
KOMITO3UIIUHN (DYHKIMI, HAXOIUTh ypaBHEHHE KacaTeIbHOUW K TpaduKy
(GYHKIMM; YMEHHE HAXOIUTh NPOM3BOJIHBIC 3JEMEHTAapHBIX (DYHKLUIL;
YMEHHE WCIIOJIb30BaTh IMPOU3BOJHYIO JJIsI HMCCIENOBaHUS (YHKIHH,
HAaXOJUTh HauWOOJIPIINE W HAWMEHBIINE 3HA4YEeHUs (DYHKLIUH; CTPOUTH
rpadKu MHOTOWICHOB C MCIIOJIB30BAHUEM arapara MaTeMaTHYECKOTO
aHaJ M3a; TMPHUMEHATh NPOM3BOAHYIO JUIS HAXOXKACHUS HAWIYYILIEero
pelieHnsT B MPHUKJIAAHBIX, B TOM YHCJE COLUAIBHO-DKOHOMHUYECKUX H
du3HUecKHX 3a/a4ax; HAXOUTh IO U 00BEMBI QUTYDP C TIOMOIIBIO
MHTETpaia; MPUBOAUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIMPOBAHUS C
nomMouipio A hepeHnaNIbHbIX ypaBHEHHH

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIus, KOMIo3unus (yHKIHUN, JTUHEWHas (QYHKIWS, KBaJpaTUIHAsS
byHKIHS, panoHaibHas byHKIHS, cTeneHHas byHKIMS,
TPUTOHOMETpUUYecKne (QYHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMM, TMOKaszaTenbHas M Jorapupmuyeckas (yHKIMM; yMEHUE
CTPOUTh Tpa@UKU H3YyYEHHBIX (YHKIMH, BBINOIHITH MPEoOpa3oBaHUs
rpaduKoB (PYHKIUH, HCHIOIB30BATH TPAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBHCHMOCTEH, NpU pelIeHnH 3ajad U3 IpYTuX y4eOHBIX NMPEAMETOB U
3ajJlay U3 peasIbHOM JKM3HU; BBIpaXaTh (POPMyJIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; UCIIOIb30BaTh CBOMCTBA U rpaduKu PyHKUNN 1715 pelIeHuUs]
YpaBHEHM, HEpaBeHCTB M 3ajlad C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB
U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HBIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, I0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
¢uHaHCAMM); COCTABIATh BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA U MX
CHCTEMBI II0 YCJIOBUIO 33JayM, UCCIEN0BaTh IOJIYYEHHOE DPELICHHE U
OLIGHUBATh MPaBIONON00HOCTh pE3yAbTaTOB; YMEHHE MOJAEIHPOBATH
peasibHble CUTyallUM Ha S3bIKE MATEMAaTHKH; COCTABJIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA M MUX CHCTEMBbl II0 YCIOBHUIO 3aJauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIEIM C HCIOJNb30BAaHUEM ammapara
anreOpbl, HHTEPIIPETUPOBATD MOJYYSHHBIH pe3yabTarT

YMenue ONCprUpOBaATh NOHATUAMU: CPCAHCC apI/I(I)MCTI/I‘-IeCKOC, MEaraHa,
HauOoJIbIIIee U HAMMEHbBIIIEE 3Ha4YCHUA, pasMax, IUCIICPCHU, CTAHAAPTHOC
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OTKJIOHEHHE YHCIOBOTO HabOpa; YMEHUE W3BJIEKATh, HHTEPIPETUPOBATH
uH(OpMaLNIO, IPEJICTABICHHYIO B TAOIMIIaX, HA JHarpaMmax, rpadukax,
OTPaXXAIOLIYI0 CBOMCTBA PEabHBIX MPOIECCOB U SIBICHUH; IPEICTABIAThH
uHPOpPMALIMIO C TOMOIIBIO TaONWIl W JHarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKHE TaHHBIC, B TOM YHUCIE C NMPHUMEHEHUEM TIpadHuecKuX
METO/OB U MJIEKTPOHHBIX CPEJICTB; IpaUueCcKy UCCIIE0BATH COBMECTHBIE
HAONIONCHNST C TIOMOIIBIO JAMAarpaMM pacceMBaHUs U JIMHEHHON
perpeccuun

YMeHue onepupoBarh IOHATUAMM: CIIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUuecKuX MeETOJOB; MPUMEHSTH
(GopMynbl CIOXKEHHS M YMHOXKEHUS BEpOSITHOCTEH, (popMyny MOJHOU
BEPOSATHOCTH, (hopmyny bepryiinn, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUSAMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepPOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlydaliHOW BEJNWYHMHBI, (YHKIUH paclpelneieHuss ¥ IJIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeIeHUud Ui
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUI; yMEHHE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJISl pEIICHUS 3a/1a4;
OLICHUBaThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh
BEPOSTHOCTHYIO MOJIETIb H HMHTEPIPETHUPOBATH OJTYYCHHBIA PE3YJIbTaT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM YroJ, CKPEUIMBAIOIIHUECS IpPsMBIE,
MapaJuIeJIbHOCTh U NEPIEHIUKYISAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY IHPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMH, PACCTOSIHAE MEKy TUNIOCKOCTSAMH; YMEHUE UCIIOJIB30BATh IIPU
pelIeHUH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMH IIPAKTUYECKUE 3a/1a4U

YMeHue onepupoBath MOHATHAMU: IUIOMAAL (GUTypsl, 00BEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HI)II\/'I MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenune], Mpu3Ma, NUpaMmuia, (Gurypa u MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONIaab
MOBEPXHOCTH MHPAMUbBI, MPU3MBI, KOHYyCa, IMIMHApA, O00BEM Kyoa,
MMpAMOYTOJIBHOI'O IMapauICICIIuneaa, MmMUupaMuabl, MpPU3MbI, OUJIHWHIpPA,
KOHYyca, mIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa U IWIMHIPA,
napajyieNlbHble OCH WJIM OCHOBAaHHMIO, CEYCHHE IIapa, IUIOCKOCTD,
Kacaromasicss cepsl, IMIMHIpPA, KOHYCAa, YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, QUTYpbl U TOBEPXHOCTH
BpAIlleHUsI, UX CEYCHHUS, B TOM YHCIIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
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yMEHHE MPUMEHSTh CBOMCTBA F€OMETPUUYECKUX (HUTYpP, CAMOCTOSATEIHLHO
(bopMyIHpOBaTH ONpPEACTICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX '€OMETPUYECKUX (UTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukanuo ¢Guryp mno
Pa3IUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC
MOCTPOCHHS

YMeHue omnepupoBaTh IMOHATUSAMHU: JBH)KEHHE B IPOCTPAHCTBE,
napaulelbHBIH MEPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe NOJA00Ms, NOAOOHBIE (UTYpBI; yMEHHE
pacno3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM YHCIE B NPHPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BATh I'€OMETPUYECKHUE OTHOILCHHS
IPY PEIICHHUH 33]1a4; HAXOAUTh T€OMETPHUECKHE BEINYHHBI (JTMHA, YTOJ,
I0Iaab, 00BEM) IPU PELICHUH 33/1a4 U3 IPYTUX y4EeOHBIX IPEIMETOB U
U3 peaJbHOM >KU3HU, YMEHHE BBIYUCISATH I'€OMETPUYECKHE BEITMYMHBI
(mHa, yrous, IUIOMAAb, OOBEM, IJIOMIATh TOBEPXHOCTH), HCIIONB3YS
U3y4eHHbIE (POPMYIIBI U METOIBI, B TOM YHCIIE: IUIOLIAlb TTOBEPXHOCTH
UpaMUIBI, TIPU3MBI, KOHYCa, [MJIMHIPA, IUIomanas chepsl; 00béM Kyoa,
IPSIMOYTOJIBHOTO  TTapaiyIeenuIe/ia, MHUPaMUIbl, MPU3MBI, LIHHIPA,
KOHYCa, [l1apa; YMEHHE HaXOIUTh OTHOIICHNE 00BbEMOB MOTIOOHBIX QHUTYP

YMeHue onepupoBaTh MOHATUAMHU: IPSIMOYTOJIbHAs CUCTEMA KOOPJAUHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpAa Ha YHUCIO, PA3JIOKEHHE BEKTOpa IO Oasucy,
CKaJIIPHOE IPOMU3BEICHHE, BEKTOPHOE IIPOM3BEIACHHME, YIOJl MEKIY
BEKTOPAaMH; YMEHHE HCIIOJIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUId pELIeHHUs TEeOMETPUYECKUX 3aJad M 33Jad JpYrux Yy4yeOHbIX
IIPEAMETOB

YMenue BbIOMpATh TMOAXOMAMIMKA METOA JJIsi PpelICHUs 3a/1a4H,
[IOHUMAaHUE 3HAYUMOCTM MATEMaTUKU B M3Y4YCHUHU IPUPOIHBIX W
OOILIECTBEHHBIX MPOLIECCOB M  SIBICHUH; YMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMAaTUKU B HUCKYCCTBE, YMEHUE IPUBOAUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHCKOM M  MHUPOBOU
MaTEeMaTU4YeCKON HayKu
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT cOAepPKAHUSA
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JeMMOCTH HEIbIX YUCEIl
12 Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLEHTHI,
OCCKOHEYHBIC TTEPUOUUECKHE TpoOH
13 Apudmernueckuit KOpeHb HaTypaJibHOU cTerneHu. JIecTBus ¢ apuMEeTHICCKUMHU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenbp ¢ nenbiM mokazateneM. CTeneHb C PpalUMOHAIBHBIM I1OKa3aTeIeM.
CBolicTBa CTENEHU
15 CuHyC, KOCHMHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCUHYC,
apKTAHI'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypajgbHbIC JOrapru(MbI
JlelicTBuTenbHble uucia. ApudpMmeTnyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 gucaamu. [IpuOmmkEéHHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, TNMPHUKHIKA U
OLIEHKA pe3yJIbTaTa BEIUUCIICHU
1.8 [IpeobOpaszoBanHue BeIpaKeHUI
1.9 KomiiekcHele yncna
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paAIIOHAIEHBIC YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [TokazarenabHble U JIOTapUPMUUECKIE YPAaBHEHHUS
2.5 Ilenble U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesib MaTpUILIbI
3 OyHKIMH U TpaduKu
31 OyHkuus, crnocobbl 3ananus ¢GyHkuuu. I'paduk dynkuuu. B3anmHo oOparHble
¢ynkuuu. YétHele u Heu€éTHBIe GyHKUMU. [lepuoauueckue GyHKINM
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHMH ¢yHkuuu. Hymu QyHkmm.
39 [IpomexyTku 3HaKomocTostHCTBAa. [IpOMEXYyTKM MOHOTOHHOCTH — (YHKIIMH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. Haumbosblliee u HauMeHbIIee 3Hau€HHE
(GYHKIIMM Ha IPOMEXKYTKE
33 CrenenHas QyHKIMS C HaTypaJbHBIM M LI€JIbIM MokazareieMm. EE€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEeHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u Jorapudmuueckas QyHKINHU, UX CBOMCTBA U IrpaduKH
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Toukm paspeiBa. AcumnToTel rpadukoB ¢GyHKumuid. CBolicTBa (QYHKIWH,

36 HEINPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEN0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpruuecKkas mporpeccuu. @opmyiia CI0KHBIX IPOIIEHTOB
4 Havana maremaTn4eckoro aHaiausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (HYHKIUN
[IpumeneHune NpPoOU3BOIHON K HCCIeNOBaHHIO (YHKIUH Ha MOHOTOHHOCTb H
4.2 SKCTpeMyMbl. HaxoxkieHre HanOoIbIIero ¥ HAMMEHbBIIET0 3HaUeHUs (PyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHokecTBO, onepanuy HaJ MHOXKecTBaMu. [{uarpammel Ditepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalleHUS
7.5 KoopauHatsl 1 BEKTOPBI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JId YYEHUKA

» Marematuka. ['eomerpus; 10 knacc. yrimyoiennoe ooydenrne Mep3msik A.L.,
Homupogckuii [[.A., [lonsko B.M.; mox pemakiueit [Togonsckoro B.E. O6miecTBo ¢
OrpaHMUYEHHON OTBETCTBEHHOCTHIO M3natenbckuii neHTp « BEHTAHA-T'PA®y;
Axkunonepnoe o6mectBo «M3narenberBo «IIpocsemienue»

* Marematuka. ['eomerpust; 11 kmacc. yriny6nennoe o0ydenne Mepsmnsk A.L.,
Homupogckuii [[.A., Tlonsko B.M.; nox pemakiueit [Togonsckoro B.E. O6miecTBo ¢
OrpaHMUYEHHON OTBETCTBEHHOCTHIO M3natenbckuii neHTp « BEHTAHA-T'PA®y;
Axkunonepnoe o6mectBo «M3narenberBo «lIpocsemienue
Martemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOT0 aHalu3a, reomeTpus. I'eomerpus; 10-
11kmaccel. 6a30BbIi 1 yriryOsieHHbIH ypoBHU JI.C.ATaHaCSH 1 Ip. AKIIMOHEPHOE OOIIECTBO
«M3parenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bubmmoreka [{TOK https://m.edsoo.ru/
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