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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUS AUCHUILUIMH €CTECTBEHHO-HAayYHOU
HalpaBI€HHOCTU M IPEIMETOB I'yMaHUTApHOro Iukina. IlockosbKy joruyeckoe MbIIUICHHE,
dopmupyeMoe TmpH H3YYeHHUH OOYYArOIIMMHUCS TOHSATHHHBIX OCHOB T'€OMETPUH, IpH
JI0Ka3aTeIbCTBE TEOPEM M TOCTPOCHHUU LEMOYKU JIOTUYECKUX YTBEPKICHUU TPU PEIICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOI'O LIMKJIA, B YACTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOaE€HHOM ypOBHE —
pasBUTHE MHIUBHUIyalIbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
coCTaBJIAIOLIEH HpeaMeTHON obOnactu «MaremaTnka M MH(pOpPMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TPUOOPETEHHsI M HCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 3a/la4aMu Kypca F€OMETPUU Ha YTIyOJIEHHOM YPOBHE, pPacCIIUPSIFOIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUpPOBOW KYJIBTYphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONKCHIBATH W HM3y4daTh pasHble SBICHUS
OKpY’KalOIIer0 MHpa, 3HAaHHE MOHATHHHOTO ammapara 1mo pasaeny «CrepeoMmerpus» ydeOHOro
Kypca reoMeTpuH;

(dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMU O MPOCTPAHCTBEHHBIX (pUrypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (HOpMyd U YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a7ay;

dopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHpE
MHOT'OT'PaHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh FT€OMETPUUYECKUE MOJIEIH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IIOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TIPU TMPOBEIECHUU
pacCyKICHUN;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0OKA3aTEeNIbCTB M aJITOPUTMOB peEIICHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTEJIbHBIE PAaCCYXKIEHUS B XOAE peLIeHUs
CTEpEOMETPUYECKUX 337ady W 3aJad C [PaKTHUYECKUM cojepkKaHHeM, (popMHupoBaHHE
OpeACTaBiIeHUs O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB IMpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKICHUM U POJIM aKCUOMATHUKU B IIPOBEACHUU JACIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYIbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyJaronuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUIEHUS, HHTEpECca K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrne (YHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHUS
pacro3HaBaTh MPOSIBICHHUS T'E€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEaJIbHbIX CHUTYallUH, HCCIIECIOBAHUs
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JIyYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMH COJIEP)KAaTCIbHBIMUA JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmu», «Tema
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHUE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Y4eOHOro Kypca, a (OpMUPOBaHUE JOTUYCCKUX YMEHUUN
pacmpesenseTcss He TOJbKO IO COJEPKATeNIbHBIM JUHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM  pe3ylbTaTaM  OCBOCHHS
®enepasibHO pabouell MporpaMMebl, pacrpeneiaéHHbIM M0 TofgaM oOyueHUs, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM oOOydJaromuecs
oOpaljainuch HEOJAHOKPATHO. DTO TMO3BOJISIET OPraHU30BaTh OBJIAJICHUE TE€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUYECKUX
MPEJICTABICHUA O0YyJaroIuXcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  0O0yd4eHHs, TOCTPOEHUS WHAMBHUIYaTbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEUUTh YIIYyOJIEHHOE UW3Yy4eHHE TEOMETPUU  Kak
cocTaBJIsItoleH yueOHOro peamera «MaTeMaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymeit npodeccuu, odecrieurBasi MPEeMCTBEHHOCTh MEXIY OOIIUM U MPOPECCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: aKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, NapalIeIbHbIEe U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsaMbIX. [lapanensHOCTs IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IPSIMBIX, ApPAJUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamuienlbHOE UM LEHTPAIBHOE
IPOEKTHpPOBaHue, n3oopaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapasIeIbHOTO POEKTUPOBAHMS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJI
MEXIy NPSAMBIMH B IIPOCTpaHCTBE. llapayienbHOCTh IIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOMCTBA MapaJuUIeNIbHBIX MIOCKOCTEH. [IpocTeiiime mpocTpaHCTBEHHBIE (PUTYpHI HA TIOCKOCTH:
TETpajap, NapajljIeJICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHgUKYIApPHOCTE HPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, IPSIMbIE IApAJUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IIPHU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHalnbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 IJIOCKOCTH, MPOEKIM (PUIYphI HA IIIOCKOCTb.
IlepneHquKyISIPHOCTD IUIOCKOCTEH: IIPU3HAK MIEPIEHIUKYISIPHOCTH IBYX IUIOCKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpatHtoro yria. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHUKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas NMPHU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTh NpusMbl. [lapamnenenunen,
NPSIMOYTOJIBHBIA MapajulesIeNIiNel W ero coWcrBa. KparTyailume Dyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupa: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
NIpaBUIBHOM Nupamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIIbHAs
NUpaMuJia, paBUiIbHASL TPEYToJIbHAs MUpaMUa U MPAaBUIbHBIN TeTpasap, kyO. Ilpencrasnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTap, NJOAEKAdAP U UKOCADIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [Tnomans 6oxoBoi
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM IUPAMUBI, TEOPEMA O ILIOIIANAA YCEYEHHOU IMPAMHUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapaJUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS NPABUIIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HAaIpaBIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JleHCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, YMHO)XXEHHME BeKTopa Ha uucio. CBolicTBa clokeHHs BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha uyucio. [loHaTne komiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio mnapamnenenunena. TeopeMa O pas3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHBIM ~ BeKTOpaM. lIpsMoyrosnbHas cucreMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkenue Ten BpalieHus Ha III0CKOCTU. Pa3BépTka munmuHapa u konyca. CuMMeTpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME MHPSIMOYTOJBHOTO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIApPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10CKOCThIO. IIoHATHE MHOTOTpaHHUKA, OIIMCAHHOTO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpadctBe.  OtTHomeHne 00bEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpa3oBanue nonodus, romoreTus. PemeHue 3amgady Ha IUIOCKOCTH C MCIIOJIb30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUKOB W TEJd BpAIICHUS: CEYEHUs IMWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYeHUs KOoHyca (MapayjielibHble OCHOBAaHHIO U
NPOXOJAILINE Yepe3 BEepIIMHY), CEYEHHUs IIapa, METO/bl MOCTPOEHUSI CEYEHUN: METOJ CIIEJIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOKEHHA. [IpsiMoyronbHas cucrema KOOpPAHMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

JBmwxkenust npoctpancTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XKCHUH. Buabl NBM)KEHMIL: NMapauIeNbHbIA IMEPEHOC, LEHTpalbHAasi CHUMMETPHSI,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus nogodus. [Ipsmas u chepa
Olinepa.



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

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIENYyp TpakJIaHCKOrO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaskJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTHUKEHHSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOUYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyKIEHUN, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3InYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI IIPUMEHSATh MaTEMAaTHUECKHE 3HAHUSI B MHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *XH3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndyeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cdepam
MpoeCCUOHAIBHON AESTEIIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccu W peanu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HAIIPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpHUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUU JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUeH Cpeflbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN SISl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HayKH W OOIECTBEHHOW MpPAaKTUKW, MOHMMAaHHE MAaTeMaTHUYecKOW HayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH MPOCKTHYIO M UCCIIEN0BATEIBCKYIO AEATEIbHOCTh MHANBHYAJIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE INMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHUH MEXAY MOHATUAMH, (DOPMYIUpPOBaTH ONpEAETICHUS  IOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS Ui 0000OUIeHHA U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W MPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (pakTax,
JaHHBIX, HaAOMIONEHUSX U  YTBEPXKICHHUSX, IMpeajaratb KpPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HMCIOJIB30BAHMEM 3aKOHOB JIOTMKH, ICIAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlUI0, HPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHSI U BBIBOJBI;

BbIOMpaTh CHoco0 pemieHUs YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMALIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HaHMsI, (OPMYyIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUHE, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIM  OKCIIEPUMEHT, MCCIEAOBAaHUE  IIO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OObEKTa, SIBJIEHUS, IPOLIECCa, BbISIBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMH, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMS], OLIEHUBATh JIOCTOBEPHOCTD MOJIYYE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB U
000011IeHHNI];

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

Pabora ¢ nnopmanmeii:

BBISIBJIAITH JePUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX I OTBETAa Ha BOIPOC U IS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO H3 MCTOYHUKOB  pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaThb U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MpeJICTaBICHMUS,



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTABIATH €€ B  pasNuuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pClICHUA 3adadrd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3yJbTar;

B X0JZle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
pemraeMoi 3a1auu, BBICKA3bIBATh WMJCH, HAICJICHHBIC HA IOMCK PELICHHUS, CONOCTABIATH CBOU
CYXJIEHUS C CYXACHUSMH APYrHUX YYaCTHHKOB JUANOTa, OOHApY>KUBATh PAa3IM4Ue U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPE/ICTAaBIATh PE3yJIbTAaThl PEHICHUs 33/a4d, DKCIIEPHMEHTA, HMCCIEIOBAHMSA, MPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/7a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH U KOPPEKTHPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yAbTaTOB, BIANETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIeCcca U pe3ybTaTa PelIeHNss MaTeMaTHUECKON 3ajjauu;

OpeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yibTaTa MLEIHM M YCIOBHSIM, OOBSICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI Pe3yjIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBa KOMaHIHOW M MHIUBUIYaJIbHON pabOThI MpH
pelieHMH y4eOHBIX 3ajad, IPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaesisiTh BUIBI pabOT, OTOBApUBATHCS, 0OCYXKIaTh
MIPOIIeCC U PE3yIbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JNPYTUMH 4JIEHAaMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI TMPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ki1acca o0yyaromuiicss Hay4uTcs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSIMU CTEPEOMETPUU TP PEILICHUU 3a/1a4 U
MIPOBECHUN MaTEMATUUYECKUX PACCYKIACHUI;

INPUMEHATh AKCUOMBI CTEPEOMETPUM U  CIEACTBUSA W3 HHUX IPU PELICHUU
F€OMETPUUYECKHX 3a/1a4;

KJIaCCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSAMBIX B MPOCTPAHCTBE, MIIOCKOCTEN B
IIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATHh MOHSTHUSIMHM, CBSI3aHHBIMU C yIJIaMHU B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IIPOCTPAHCTBE, MEXAY MPSAMOM U INIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOZHO pAacro3HaBaTh OCHOBHBIE BHUJbl MHOIOTPAHHUKOB (IIpH3Ma, MNHpPaAMUAA,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

KJIaCCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOUpAsi OCHOBAHUS ISl KJIaCCU(PUKAIUY;
CBOOOZHO OMNEpPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITMIOJHATH NapajuieIbHOe, IEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUPOBaHUE (PUryp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHust pUryp Ha ImiocKoCTH;

CTPOUTH CEUYEHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIaMH, BBIOIHATH (BHIHOCHBIE)
IUIOCKHE YEPTEeKU M3 PHUCYHKOB MPOCTHIX OO0BEMHBIX (GUTYp: BUI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IJIOLIAAM IOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHpaMuja),
FEOMETPUUECKUX TeJl C IPUMEHEHUEM QOpMYIT;

CBOOOZHO ONEpPUPOBATh MOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pemath 3aJayd Ha JI0Ka3aTeJbCTBO MAaTEMaTHYECKUX OTHOLIEHUM M HaXO0KIEHHE
F€OMETPUUECKUX  BEJIMYMH, TPUMEHSS HW3BECTHbIE METOAbl IpPH  PELICHUU
MaTeMaTUYECKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

IIPUMEHATH IPOCTENIINE IPOIPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1ay;

U3BJIEKATb, npeoOpa3oBbIBATH u UHTEPIPETUPOBATH UH(OPMALINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (HUrypax, IMPEICTaBICHHYI0 Ha 4YepTexax Hu
PUCYHKax;

IPUMEHSTh TIOJyYeHHbIE 3HAHHWS Ha TMpPaKTUKe: CpPaBHUBATh M aHAIU3HPOBATh
pEealIbHbIE CUTYallUH, IPUMEHATh U3YYEHHBIE MOHATHS B IPOLIECCE MOUCKA PELIEHUS
MaTeMaTU4ecKu CPOpMYyIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh PealbHbIE CUTYalluu
Ha S3bIKE TEOMETPHH, MCCIEA0BaTh IMOCTPOCHHbIE MOJIEIN C HCIOJIb30BaHUEM
reOMEeTPUYECKUX TOHATHH M TeopeM, ammapara aireOpsl, pemaTh MPaKTUYecKHe
3a/1a4M, CBSA3aHHbIE C HAXOKIEHUEM I€OMETPUYECKUX BEINYNH;

UMETh MpeJCTaBiIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUU KaK COCTaBHOM
qacTH (pyHJAaMeHTa pa3BUTHSI TEXHOJIOTH.



K xoniy 11 kiacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO ONEPHPOBATH MOHATUSAMH, CBI3aHHBIMU C IMJIMHAPHUYECKON, KOHUYECKON U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI MOTY4EHUS;

OTIEpPUPOBATH TMOHATHIMHU, CBSI3AHHBIMH C TEJAMH BPAILCHHs: LWIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBarh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U map) U 0ObSICHATH CIIOCOOBI
MOJIyYEHUS TeJl BPAIICHUS;

KJIacCU(UIMPOBATh B3aUMHOE PACIIOIOKEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIISATh BEIUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpPALICHUS, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAILCHHS, TEOMETPHUECKUX TEN C
pUMEHEHUEM (HOPMYIT;

CBOOO/IHO OTEPHPOBATH MOHATHIMH, CBA3aHHBIMH ¢ KOMOMHAIIMSIMU TEJl BPAILCHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHMCAHHBIA OKOJO chepsl,
cdepa, BIHCaHHAS B MHOTOI'PAHHUK HJIH TEJIO BPAIICHMS;

BBIYHCIIATH COOTHOIICHHS MEKAY IJIOMIAASIMHU TOBEPXHOCTEH U 00bEMaMHU MOTOOHBIX
TElT;

n300pakaTh M3y4daemble (UTYpHI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH W3
PHCYHKOB HPOCTBIX OOBEMHBIX (HUTYp: BHI CBEPXY, COOKY, CHH3Y, CTPOUTH CCUCHHUS
TEJ BPAICHHUS,

U3BJICKATbh, UHTEPIPETHPOBATE M MpeoOpa3oBbIBaTh  HHOOpMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUrypax, MPEICTaBICHHYI0 Ha 4YepTeKax u
pPHUCYHKaX;

CBOOOJIHO OTIEpPUPOBATh MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIEpalliU HaJl BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIAMHAT;

pemaTh TEeOMETpPHUYECKHE 33aJadil Ha BBIYHCICHHE YIJIOB MEXAY MPSIMBIMH H
TUTOCKOCTSIMH, BBIYMCICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
pUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHUN;

CBOOOJTHO OIEpUPOBATH IMOHATUSMH, CBSA3aHHBIMH C JIBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA ABHMKCHH;

BBIMOJIHATh HM300pa)K€HHWsT MHOTOTPAaHHMKOB M TEJ BpAIIEHUS NpU MapajuieIbHOM
nepeHoce, MeHTPATbHON CHMMETPUH, 3€PKAIbHOW CUMMETPHH, TIPU MTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTh CEUEHUs] MHOTOTPAHHUMKOB M TeJl BpallleHWs: CEeYeHHd LWIMHApA
(mapasuienbHO U NEPIEHIUKYIISPHO OCH), CEUeHHsI KOHYyca (MapaiesibHble OCHOBAaHUIO
U TIPOXO/JIAIIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHWH: METOJ[ CJIeIOB, METOJ BHYTPEHHETO
POSKTHPOBAHMUS, METO]I TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JTOKa3bIBaTh T€OMETPUIECKHE YTBEPIKIACHUS;

NPUMEHSATh TEOMETpHUYeCKHe (HaKThl IS  PEIICHHs CTePEOMETPUYECKHX —3aad,
IPENoIaraloIuX HECKOJIbKO IIAaroB PEIICHHUs, €CIU YCIOBUS NMPUMEHEHHUs 33aJJaHbl B
SIBHOW M HESIBHOU (opMme;

pemarh 3amayd Ha JIOKA3aTeNbCTBO MAaTEMaTHYECKHUX OTHOIICHWH W HaXOXICHHE
TE€OMETPUYECKUX BEIMYNH;



MPUMEHSTh POTPAMMHbBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIIOHHbIE CUCTEMBI PU
pEeIIeHNU CTEPEOMETPUUECKHX 3a/1aY;

OPUMEHATHh TMOJyYCHHbIE 3HAHUS Ha TMPaKTHKE: CPaBHUBATh, AHAIM3HPOBATH U
OLICHUBATh peajbHbIe CUTYAIlH, IPUMEHSATh U3yUCHHBIC MOHSATHUS, TEOPEMBI, CBOMCTBA
B Ipolecce IIOMCKAa PEUICHHS MaTeMaTH4eCKd C(HOPMYIMPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBATh PEalbHbIE CUTYAal[MH HA 3bIKE F€OMETPHUH, UCCIIE0BATh TIOCTPOCHHbIE
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUNM U TEOpeM, almapara anreopsl,
pelaTh IPakTHYeCKHUEe 3a]]a4l, CBA3aHHbIE C HAXOXKICHUEM IeOMETPUYECKIX BEJTMYMH;
UMETh TPEJICTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHHM KaK COCTaBHOMN
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pasoBare/ibHbIC
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B g
IIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD NPSIMBIX U 25
IJIOCKOCTEHN B POCTPAHCTBE
VYTIIBl ¥ paccTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
g HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE

No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  TIpakrseckue (undposbie)

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI pecypen

[ToBTOpEHME, 06061HCHI:IG u 1 |

CUCTeMaTH3alusl 3HAaHUH

Tena BpameHus 24 1

O6bEéM MHOTOTpaHHHKA 16 1

[Tnomanu moBepxXHOCTU U 0OBEMBI g 1

KPYTJIBIX TEJ

AHanuTuuyecKkas reoMeTpHUs 18 1

JBro>keHus 8 1

[ToBTOpEHwMe, 0606meHI/vIe " 17 )

CUCTEMaTH3aIlUs 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoauyecTBO yacoB I[aTa 3_}]eKTp0HHb]e
o/ Tema ypoka Beero Kourpoabnbie IIpakTuyeckue H3yueHns uugpoBbIe
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
[ToBrOopenue mianumerpuu: Teopema o
1 MIPOIOPLMOHANIBHBIX oTpe3kax. [Tlomodue 1
TPEYroJIbHUKOB
) [ToBTopenue: Teopema Iudaropa Ha 1
IJIOCKOCTH
3 [ToBTOpEHME: TPUTOHOMETPUS |
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
IToBTOpEHME: Yron MexXay NpsIMbIMU Ha
4 IIJIOCKOCTH, TPUTOHOMETPHS B IIPOU3BOJIBHOM 1
TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB
IToBTOpenue mnanumerpun: Teopema
5 Memnenas. PacueTsl B ceueHUsAX Ha BBIHOCHBIX |
yeprexax. Mcropus pa3zBUTHs IIaHUMETPUU
U CTEpEOMETPUH
OcHOBHBIE paBUIIa U300paXKEHUS HA
6 PHUCYHKE IJIOCKOCTH, MApaJJIENbHbBIX MPSAMBIX 1
(0Tpe3koB), cepeIMHbI OTpE3Ka
[lonsATHA cTepeomMeTpun: TOUKA, IpsMas,
7 IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHbBIE 1

IpaBujIa H300pakKeHUsS Ha PUCYHKE




TJIOCKOCTH, MTAPAIIJICIIBHBIX MPSMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

10

[TonsTHs: NepeceKarouecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 IIoCKOCTh;
IIOJIYTIPOCTPAHCTBO

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKoCTh;
MIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX O0HEKTOB

11

MHororpaHHUKH, H300paKEHHE MPOCTEHIIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINUX O0HEKTOB

12

13

14

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICOCTBUA N3 HUX

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

15

Teopema o CyllIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM MPSMOM, TPOXOAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILLEH HAa JaHHOMN
npsaMoi. Jlemma o nepeceyeHun
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTBIO




16

[TapannenbHOCTb TpeX HMpsiMbIX. Teopema o
TpEX mapajuiesIbHbIX NpsAMbIX. Teopema o
CKPELIMBAOIINXCS MPSMBIX

17

[TapamnensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajlIeIbHOTO POEKTUPOBAHUS.
N306pakenue pa3HbIX GUryp B
napayuieNbHON MPOEKIINH

18

[TonsATHA: MapauIeIbHOCTD NPSIMOKM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajyIeJIbHOCTU IPSMON U IJIOCKOCTH.
CaoiicTBa napamuienbHOCTU IPSIMOU U
IJIOCKOCTH

19

I'eomeTprueckue 3a7aun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U TUNIOCKOCTEN B
MIPOCTPAHCTBE

20

21

22

23

B3anMHOe pacnonokeHue npsMbIx B
npoctpancTBe. CKpelBarouecs npsmele.
[Ipu3Haky CKpenuMBarOMMXCS MPSAMBIX.
[TapamtensHbIe IpsIMBIE B IPOCTPAHCTBE

[enTpanbHas nmpoeKkuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOJI MEXKIY
MPSIMBIMU

3amaun Ha J0KA3aTeIbCTBO U UCCIIEIOBAHHE,
CBSI3aHHBIE C PACIIOJIIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

N3o0pakeHue ceueHnii mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIEC TPOXOAT uepe3 ux péopa.
N300paxeHune nepeceueHus MOTydeHHBIX




IJIOCKOCTEN. PackpanimBanue oCTpOESHHbBIX
CEUCHUH pa3HbIMH LIBETAMU

24

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux péopa.
N300paxeHue nepeceueHus MoaydeHHBIX
IIJIOCKOCTEN. PackpaiBaHue MOCTPOEHHBIX
CEYCHUI pa3HbIMHU IIBETAMH

25

N300paskeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOISAT Yepe3 ux peopa.
N300paxkeHue nepeceueHus moaydeHHBIX
IIJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CEeUeHMH pa3HbIMU LIBETAMU

26

N300pakeHne ceueHnil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux peopa.
N3o0paxkeHue nepeceueHust moayueHHbIX
IIJIOCKOCTEN. PackpammBaHre MOCTPOEHHBIX
CEeUeHHH pa3HbIMU LIBETAMU

27

28

29

Mertoa cnesoB At MOCTPOSHUS CeUSHU N

Meroa cnefoB Aiisi MOCTPOSHUS CEYEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

Merton cnesoB AJist TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceuyeHuid MpsIMbIX U
IJIOCKOCTEN

30

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MOCTPOEHUS




31

[Toctpoenue ceuenwuii B mupamuie, Kyoe mo
Tpé€M ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
IIOCTPOEHUSA

32

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

33

[TocTpoenue ceveHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MIOCTPOEHUS

34

35

Kontponbnas pabora "Akcruombl
crepeomerpun. Ceuenus"

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
napaJiuIeJIbHOCTH ABYX IIOCKOCTEM

36

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUS U3 HEE

37

CBolicTBa napayuieNIbHbIX IUIOCKOCTEN: O
MapaJUIEIbHOCTH IPSIMBIX NIEPECEUECHUS IPH
[IEPECEUCHUH IBYX NapaJlIeIbHbIX
IIJIOCKOCTEM TpEThben

38

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOUYEHHBIX MKy NTapaJlJICIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
ABYMS TTapaJlJICJIbHBIMUA TNIOCKOCTAMHA




39

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejenumena

40

41

42

43

Brruucnienue JuinH OTpE3KOB B KyOe u
IIPSIMOYT'OJIBHOM IapajuieIenuIe e

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTekKe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHHUE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napasenenumnena. CBoicTra
napajuieJienuIe1a ¥ Ipu3Mbl

[leprieHANKYIAPHOCTH NPSIMOM M MJIOCKOCTH.
[Tpu3HaK neprneHaAuKyIIpHOCTH NPSIMOHN U
IJIOCKOCTH

44

[IepneHMKyISApHOCTD NPSMOM U IIJIOCKOCTH.
[Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH

45

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, MPOXOASAIIEH Yepe3
TOYKY INPOCTPAHCTBA U NEPNEHANKYIIPHOHN K
IJI0CKOCTH

46

47

IInockoctu u MNEPNCHAUKYIAPHBIC UM
IMpsAMBIC B MHOT'OI'paHHUKaXxX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

48

[Tepnienaukynsip u HakinoHHas. [loctpoenue
MEPIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO




[Iepnennukynsp u HakinoHHad. [loctpoenue

49 NEPIECHIUKYIIAPA U3 TOYKU Ha IPAMYIO

50 Teopema o Tpéx nepneHAUKYIsApax (mpsamas u
oOparHas)

51 Teopema o Tpéx nepneHauKyIApax (mpsmas u
oOpaTHas)

52 YTrois Mexay CKpeIMBAOLIMMUCS IPSIMBIMHU

53 ITouck nepneHauKyISApHBIX MPSAMBIX C
ITOMOUIBIO NEPIIEHIUKYIISPHBIX MIIOCKOCTEN

54 OpTOroHajibHO€ MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

55 MPaBUJILHOM MUPAMHUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceueHuit kyoa, Npu3Msl,

56 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH
KontponsHas padora "B3anmuoe

57 PacCIOJIOKEHUE IIPSIMBIX U IIJIOCKOCTEN B
nmpocrpaHcTae”
[ToBTOpEHME: YyTOI MEKITY

58 CKPEILMBAIOINMUCS IPSIMBIMU B
IIPOCTPAHCTBE

59 ['eomeTprueckue MeTO bl BEIUUCICHHS yIiia
MeX1y NPSIMbIMH B MHOTOTPaHHUKaX

60 JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

61 [lepnenaukynspHsele miockoctu. CBoiicTBa

B3aUMHO IEPICHAUKYIISIPHBIX IIIIOCKOCTEN




62

[Ipu3Hak neprneHuKyJIIpHOCTH IIIOCKOCTEH;
TeopeMa O MPsIMOi MepeceueHus AByX
IJIOCKOCTEH MepreHANKYISIPHBIX TPEThel
IJI0CKOCTH

63

[IpsimoyronbHbIN Napauienenunes; Kyo;
HU3MEPEHMS], CBOMCTBA IPAMOYTOJIbHOTO
napajuleJenune1a

64

65

66

Teopema 0 1MaroHany NPsIMOYTOJIBHOTO
napajulesIenuIe1a v CIeICTBUE U3 Hee

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKJIAIHBIC 3a/la4u,
CBA3aHHBIC CO B3aUMHBIM PACIIOJIOKCHUCM
IPAMBIX U IINIOCKOCTH

HOBTOpeHI/IeZ CKpCHIUBAOIIHUECA ITPSAMBIC,
IapaJiiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

67

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXIY CKPEIUBAIOIUMUCS TPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

68

69

70

PaccrosiHre OT TOUKH 110 TNIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH

Beluncienne paccTossHUN MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOILBIO
MEPIEHUKYISIPHON IIJIOCKOCTH

TpéXrpaHHblid yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIia




DNeMEeHTHI CPePUIECKON TeOMETPHH:

7 reoJIe3NYECKUE JIMHUU Ha 3emiIe

72 KonTponbHas padota "Yrisl u paccrosHus"

7 Cucremaru3zanus 3HaHUM "MHOTOTpaHHUK U
€ro 2JIeMEHTHI"

74 Brinyxkiible MHOTOrpanHuku. Teopema
Ditnepa
Beinyxkiible MHOrorpanHuku. Teopema

75 Oiinepa. [lpaBunpHbIe U NOMyNIpaBUIbHBIE
MHOTOTpaHHUKHU

76 ITpusma. [IpsiMast u HaKIOHHAS IPU3MBI.
IIpaBuiibHas nmpusma

77 [Inpamupa. Buael nupamun. [IpaBunpHas
nupamua

73 [IpssMo#t napainenenunen, NpsMOyroJIbHbIA
napajuienenumnesa, Kyo
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO

79 mockocTy. [nockoctu cumMMerpuil B
MHOTOTpaHHUKAX

20 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

81 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH JO MIIOCKOCTH

20 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl OIyCTUTh NEPIEHANKYJIISAPHI:

83 CUMMETpPHUS, CABUT TOYKH 110 NapAJLIIEIbHOU

IpsAMOI




24 Casur no HenapannemzHoﬁ NIPSIMOH, 1
W3MEHEHHE PACCTOSHUM
85 KontponsHas pabora "MHOrorpaHHUKH" 1
26 IToHsATHE BEKTOPA Ha MJIOCKOCTHU U B |
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 1
88 Pa3HocTh BekTOpOB 1
89 [IpaBuio mapannenenunena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
o1 Paznoxenue BexkTopa 1o 68.3I/IC?’/ TPEX |
BEKTOPOB, HE JISKAIIUX B OAHOH MJIOCKOCTH
92 CkansipHO€ pOu3BEICHUE 1
93 Beruuciienue yria Mexy BEKTOpaMu B |
MIPOCTPAHCTBE
94 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
96 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0011IeHne 1 cucTeMaTu3alys 3HaHu| 1
99 O0600111eHre U crucTeMaTu3alys 3HaHU! 1
100  Hrorosas KoHTpoJbHas paboTa 1
101 Hrorosast koHTpopHAs paboTa 1
102 = OO6oO61eHune u cucreMaTru3anus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I1O 102
[MPOI'PAMME




11 KJIACC

Ne i/

Tema ypoka

[ToBTrOpenue Temsl "YpaBHEHUE TPSIMOI,
MPOXOISIIEH yepe3 ABE TOUKH"

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Ceuenus MHOTI'OIrpaHHUKOB: CTAHAAPTHLBIC
MHOTI'OrpaHHUKHA

Ceuenus MHOI'OI'PaHHUKOB: MCTO/J CJICOAOB

CequI/ISI MHOFOFpaHHI/IKOBI CTaHIIapTHI)Ie
IJIOCKOCTH, TIEPECEUCHUS MPSAMBIX
IJIOCKOCTEN

[TapannensHbIE IPSMBIE U TNIOCKOCTH:
MapaJuIeIbHbIE CEUYEHUS

[ToBTOpEeHMeE: MmIoMAIH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
101 1|, COOOpaKEHUSI TIOT00MS
[ToBTOpEeHME: MmIOMmAIN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
Ioaaen, cooopaxeHust moao0us

[ToBTOpEHME: TIOMIAAN
MHOTOYTOJBHUKOB, ()OPMYIIBI JUIS
Ioaaen, cooopaxeHust moao0ous

[Imomaau ceyeHnii MHOTOrPaHHUKOB:
IIJIOIIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US




[Inomany cedeHnii MHOTOrpaHHUKOB:

10 IJIOIIAAN TTOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaKEeHUS MOA00HUS
KonTponbnas padora "[loBTopenue:

11 MHOI'OTPaHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

Hunuaapuyeckas MOBEPXHOCTb,

12 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

13 Hununap. [psmoit KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH HUIUHIPA

14 Konnueckas moBepxHOCTh, 00pa3yromue
KOHMYECKOU nmoBepxHocTu. Konyc

15 ITnomiaau 60KOBOH M MOJHON
MMOBEPXHOCTU KOHYCa

16 CeueHune KOHYyca IIOCKOCTBIO,
napajuieJIbHOMN TIOCKOCTH OCHOBaHUS

17 VYceuénnblil konyc. M3o006paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

18 [Tmomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH KOHYCa

19 [Tnomaas 60KOBOM TOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa
CrepeomeTpHuueckue 3aa4 Ha

20 JIOKa3aTeIbCTBO U BEIYHCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

)1 CrepeoMeTpuuecKue 3aaun Ha

J0Ka3aTcJIbCTBO U BBIYUCIICHUC,




IMOCTPOEHUEM CEUCHUM LUJIMH/IPA, KOHYCa

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C

22
[AIAHIPOM

7 [Ipuknanuele 3a1a4u, CBSI3aHHBIE C
LHMIMHIPOM

24 Cdepa u map
[Tepeceuenue chepst u mapa c

25 iockocThio. Kacanue mapa u chepsl
IJI0CKOCThIO. By u n3o0paxenue mapa
[Tepeceuenue cheps! u mapa c

26 mIockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

7 VYpasuenue chepsl. [Lnomans chepst u e€
yacTeun

28 Cummerpus cdepsl U mapa
CrepeoMeTpuuecKue 3aaud Ha

29 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOi U MIapoM,
MOCTPOEHUEM UX CEUEHHH MIOCKOCTBIO
CrepeomeTpuueckue 3aa4 Ha

30 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MOCTPOSHHEM UX CEUEHHH MIOCKOCTHIO

31 [TpuknagHelie 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

1 Paznuynbie KOMOMHALIMY TEI BpAIIEHUS U
MHOTOTPaHHUKOB

33 3anaun o teme "Tena v MOBEPXHOCTH




BpauieHus"

3agaum o Teme ""Tena u MOBEpXHOCTH

34 "
BpAaICHUS

35 Kontposnbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

36 O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napajuiesienuneaa
CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C

37 00BEMOM MPSIMOYTOIBLHOTO
napajuiesienuneaa
[Ipuknannelie 3a1a4u, CBSI3aHHBIE C

38 BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napaienenumnena

39 OO6BbEM IpsIMON TPU3MBI

40 CrepeoMeTpHuyeCcKue 3a7jauu, CBSI3aHHBIE C
BBIUUCIIEHEM 00BEMOB TIPSIMOIA TTPU3MBI

A1 [TpuknaaHble 3aauu, CBSI3aHHbIE C
00BEMOM MPSIMOI PU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO

42 onpenenéHHoro uaTerpaita. Oobém
HAKJIOHHOU MPU3MBI
Brraucienne 00bEMOB TEJI C IIOMOIIBIO

43 onpenenéHHoro uaTerpaia. Oobém
T PAMH/TBI

44 dopmyna 06béMa nmupamuibl. OTHOIIEHUE
00BEMOB MUPaMHUJ C OOIIUM YTIIOM

45 dopmyna 00béMa mupamuibl. OTHOIIEHUE

00BEMOB MUPAMHU/ ¢ OOIIUM YTIIOM




46

CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

47

48

49

CrepeoMeTpUYECKIE 3a/1auH, CBSI3aHHBIC C
00BEMaMU TUPaAMUJIBI

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMHUIBI

50

51

52

[Tpumenenne 00bEMOB. Brruncienue
paccTosHUA A0 INIOCKOCTH

KonTponbnas padota "O0béM
MHOTOrpaHHHUKa"

O6bem mummHapa. Teopema 00 00bEMeE
MPSIMOTO UJIMH]IpA

53

54

55

Brruncienue o0bEMOB TEN ¢ TOMOILBIO
onpenenéHHoro uaTerpaita. OobéM
KOHYyca

CrepeomeTpuuecKkue 3aauu, CBsI3aHHbIE C
BBIYUCIICHHEM 00BEMOB ITUIIMHAPA,
KOHYCa

OOBEM 1mapa 1 MapoBOTroO CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
Imapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

56

[Tpuxnanueie 3ana4n mo Teme "OOBEMBI U




IJIOIA I TOBEpXHOCTEN Ten"

57

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomaabio cepbl. COOTHOMICHUS MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMH
MOA0OHBIX TEJ

58

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o6wEma mpu o 1o0uu.
CrepeoMeTpHUyecKHe 3aauu, CBSI3aHHbIE C
BBIYUCIIEHEM 00BEMOB TeIl | TIOMIACH
MMOBEPXHOCTEN

59

60

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
noxoous

61

YpaBHEHHE IOCKOCTH, HOpMaJlb,
ypaBHEHUE TIOCKOCTH B OTpe3Kax

62

63

YpaBHEHHE IOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3KaX

BekropHoe nmpousseeHue

64

JInHeliHbIE HEPABEHCTBA, JIMHENHOE
MIPOrpaMMUpPOBaHHE

65

66

JInHeliHbIE HEPABEHCTBA, JIMHEHHOE
MIpOrpaMMHUpPOBaHUE

AHanuTnyeckue METOJAbI pacqéTa yriia
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

67

AHanuTHYecKue MEeTObl pacuéTa yria




MCKAY IJIIOCKOCTAMU B MHOTOTI'paHHHKAX

68

69

dopmysa pacCTOSHUS OT TOUKH J10
IIJIOCKOCTH B KOOPJIMHATAX

Haxoxnenue paccTosiHUi OT TOUKHU J10
IJIOCKOCTH B KyOe

70

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaApaType
Ky0a; 0 TPUCEKLIUHU yTiia

71

72

HaxoxzaeHue paccTossHUi OT TOYKHU A0
IIJIOCKOCTH B IIPABUJIBHOW ITMPAMHUJIE

[TapannenpHbie MpsIMbIE U TUIOCKOCTH:
pacuér OTHOIICHUN

73

[TapannenpHbIE TPSMBIE U TNIOCKOCTH:
YIJIBI MEXKTY CKPEIIMBAKOIIUMHUCS
NPSAMBIMHA

74

75

76

77

[IepnenuKymsipHbIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB

IlepnieHIuKyNApHBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
MepIeHIUKYIIpax
IlepneHiuKynsApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIIEHUS JJIUH B
MHOTOTpaHHUKAX

KonTponbhas pabota "Ananuruyeckas
reomeTpus”

78

[ToBTOpenue Tembl "KoopanHaTel BEKTOpa
Ha IUIOCKOCTH U B MPOCTpaHCTBE"




79

IToBTOpenue temsl "CkaisspHoe
MPOU3BEJICHUE BEKTOPOB"

80

81

82

[ToBTOpEeHue TeMbl "Brruncinenue yria
MEX/1y BEKTOpaMu B IIPOCTpaHCcTBE"

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO duryp. O6mme
CBOICTBA IBMKEHUI

Bupl nBuxkeHnil: napauienbHbII
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpSAMOit

83

[IpeobpaszoBanus momoowus. [Ipsmas u
cdepa Diinepa

84

85

I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABMKCHU S

KonTtponbHas pabota "BekTops! B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nonsruii u
MeTo0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU:
"TTapannenbHOCTh TPSMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

87

O6o6mmatomee nopropenue 11 nonsaruii u
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"BexTopsl B mpocTpaHcTee”

88

O6o0maromiee moBTopeHue 11 MoHITHI 1
MEeTOJI0B Kypca reometrpun 1011




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsbl B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUl U
MeTOoJ10B Kypca reomerpun 10—-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o06maromee nopropeHue 11 moHsTHA 1
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Ob6o06maromiee noropeHue 11 noHATH 1
MeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CHCTeMAaTHU3aIlns 3HAHWI:
"[Tmomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAsA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpeHue, 06001IeHNE 1
cUCTEMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPHUM KaK
HayKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KJIACC
Kon
npoBepsie .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
Moo o0pa3oBaTe/IbHOM NPOrPpaMMBbI CpeHero o01ero 00pa3oBaHusA
pe3yJibTa
Ta
7 I'eometpus
7.1 OrnepupoBaTh MOHATUSIMU: TOUKA, MPSAMast, IJIOCKOCTh
79 [IpuMeHsITh aKCHUOMBI CTEPEOMETPUU M CIEJICTBUS U3 HHUX NPU pPELICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBarh MOHATUSMU: MAPAJUIETLHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
' 1 IJIOCKOCTEH
74 KnaccuumupoBarh B3aMHOE paCIONIOKEHUE TPSMBIX M IJIOCKOCTEH B
' POCTPAHCTBE
OnepupoBarh MOHATUSIMHU: JBYTPAHHBIA YTOJ, TPaHU JIBYTPAaHHOTO YrIJa,
7.5 peOpo IBYrpaHHOTO yria, JUHEWHBIA yrojl ABYIPAHHOTO YIJa, TpajycHas
Mepa JBYTPaHHOIo yria
76 OnepupoBaTh TOHATUSMHU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIBINA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, IPABUIIbHBIA MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHUIBI MHOTOTPAaHHHKOB (MMMpaMuia, IpU3MAa,
' MPSIMOYTOJIBHBIN TTapajuieNIenumne;, Kyo)
Knaccupunupoate ~ MHOTOrpaHHHKH, BBIOUpast OCHOBAaHUS IS
7.8 kiaccu(ukanuy (BBIMYKIIBIE W HEBBITYKIbIE MHOTOTPAHHUKH, TPABUIbHBIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapaJlIeIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSCHATh TPUHIMITEI TTOCTPOCHUS CEUEHHH MHOTOTPAHHUKOB, HCIIONB3YS
) METOJI CJIE0B
Ctpouth cedyeHUs MHOTOIPDAaHHHKOB  METOJOM  CIJIEJOB,  BBINOJIHATh
7.11 (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BU]L
CBEpXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HaxOXJIEHHE F€OMETPUUECKUX BEIMYUH M0 oOpaslaM WiIn
aJITOpUTMaM, MPUMEHSS WU3BECTHBIE AHAJIUTUYECKHE METOMbI MPH PEUIeHUU
7.12 CTaHJApTHBIX MaTEeMaTHYEeCKUX 3a7ay Ha BBIYHUCICHHUE DPACCTOSHUN MEXIy
IBYMsI TOYKAMH, OT TOYKH A0 TIPSMOW, OT TOYKHAO ITUIOCKOCTH, MEXIY
CKPETIHBAOIIUMHUCS TTPSIMBIMH
Pemiate 3a1aun Ha HaXOXJIEHHE T€OMETPUUECKUX BEIMYUH 0 oOpaslaM Wiu
7.13 aJIrOpUTMaM, MPUMEHSS M3BECTHBIE AHAJIUTUYECKHE METOMAbI MpHU pPELIeHUU

CTaHAAPTHBIX MATCMATHYCCKUX 3aaa4 Ha BBIUUCICHUC YIJIOB MEKAY




CKpPEUIUBAIOIIMMUCS TPSIMBIMH, MEXKAY IPSAMOM U IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU, ABYIPaHHBIX yIJI0B

Brerancnsate 00bEMBI U IUIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,

7.14 nupaMuia) ¢ OpUMEHeHHeM (OpMyJl, BBIYHCISATH COOTHOIIEHHUS MEXIY
TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPAaHHUKOB
715 OmnepupoBaTh HOHATUSAMM: CHUMMETPHsT B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI
W3Bnekatb, mpeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HHPOPMALUMIO O
7.16 IIPOCTPAHCTBEHHBIX ~ I€OMETPUYECKUX  (Urypax, MpeACTABICHHYI0 Ha
yepTekax U pUCyHKax
[TpumensaTh reoMeTpudeckre (GakThl Il PEHICHUS] CTEPEOMETPHUYECKUX 3a/1a4,
7.17 MIPEANOJIAraloMX HECKOJIBKO IIarOB PELIEHUs, €CIA YCIOBUS IPUMEHEHUs
3aJjaHbl B IBHOH (opme
718 [IpuMeHATH  mpocTedIMe  NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
' KOMMYHHKAI[MOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a]1au
719 [IpuBoauTH mHpHUMEpbl MaTEMaTUYECKMX 3aKOHOMEPHOCTEH B HpPUPOAE U
) KHU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB FT€OMETPUH B HCKYCCTBE
[IpuMeHsTh MMOJIyY€HHBbIE 3HAHUSA Ha IPaKTUKE: aHAJIU3UPOBATh pPEaJbHbIE
CUTyallud U IPUMEHATb HW3Y4YEHHbIE IOHSATHUS B MPOILECCE MOUCKA PEIECHUs
MaTeMaTHYeCKu CHOPMYJIUPOBAHHONH MpPOOIEMbl, MOJECIUPOBATh peajibHbIE
7.20 CUTyallUd Ha $3bIKE T'€OMETPHM, MHCCIEOBaTh IOCTPOCHHbIE MOJEIH C
UCIOJIb30BAHUEM TI'€OMETPUYECKUX IMOHATUH M TEOpeM, ammaparta aiareopsl,
pelaTh NPaKTUYECKUe 3ajaud, CBSI3aHHbIC C HAXOXKICHHUEM I'€OMETPHUYECKUX
BEJIMYMH
11 KUIIACC
Kon
nposepsie .
IIpoBepsiemble npeaMeTHbIE pPe3yJIbTAThI 0CBOCHHS] OCHOBHOM
Moro o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero 0o1ero oopa3oBanusi
pe3yJibTa
Ta
6 I'eomerpus
OnepupoBaTh MOHATUSAMU: LMIUHAPUYECKas: MOBEPXHOCTh, 0Opa3yromue
6.1 UWIMHIPUYECKON TOBEPXHOCTH, UWIMHJIpP, KOHUYECKass IOBEPXHOCTbD,
o0pasyromire KOHMYeCKol OBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb
6.2 PacmoznaBate Tena BpameHus (IUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTyYESHHUS TeJl BpPALLleHUs
6.4 KinaccudumupoBats B3auMHOE pacmofiokeHHe CPephl U MIIOCKOCTH
OnepupoBaTh NOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA
6.5 CETMEHTA, IIApOBOW CIIOM, OCHOBAHME IIAPOBOIO CJOS, BBICOTA IIAPOBOIO
CJI0s1, IIApOBOM CEKTOP




Beruncnsate  00bEMBI W MIIOMQAM  TIOBEPXHOCTEH  Tenm  BpalleHUs,

6.6 reOMETPUUYECKUX TeJl C MPUMEHEHHEM (Hopmy
6.7 OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBINA B CPepy W ONMMCAHHBIN
' okoJio chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK HITU TEJIO BPAIICHUS
6.8 BbuncnsiTh COOTHOIICHHS] MEXAY IUIOIIAIIMU TOBEPXHOCTEH U 00BEMaMu
' MOJOOHBIX TEJ
6.9 N3o0paxaTh u3ydaemble (QUTYpHl OT PYKH W C TPUMEHEHHEM HPOCTHIX
' 4epTEKHBIX HTHCTPYMEHTOB
6.10 BhIMONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
' buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEIl BPAILICHUS
W3Bnekarb, WHTEpHpPETHPOBATH U NIPeoOpPazoBbIBaTh HHQPOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX ~ I€OMETPUYECKHX  (urypax, TMpeAcTaBIEHHYIO Ha
YyepTexkax U pUCyHKax
[TpumeHsITh reoMeTprudecKkre (PaKThI I PEIICHUS CTEPEOMETPUICCKUX 3a/1a4,
6.12 MIPEIOIaraloIMX HECKOJIbKO IIAroB PEIIeHUs, €CIH YCIOBUS MPUMEHEHHS
3aJlaHbl B ABHOU (hopme
6.13 OnepupoBatrh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BbInonmHAT,  JEHCTBHS  CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
6.14 YMHOXEHHSI BEKTOpa Ha YHCIO, OOBACHATh, KaKHUMH CBOWCTBAMHU OHU
o0agarT
6.15 [TpuMeHsITh paBUIIO NapaslieenuIea Py CI0KEHHH BEKTOPOB
OnepupoBarh MOHATUSMU: JEKAPTOBBI KOOPIUHATHI B IMIPOCTPAHCTBE, BEKTOP,
6.16 MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPIWHATBHI BEKTOPA, YrOJl MEXKITY
' BEKTOpPaMH, CKaJSpPHOE TMPOM3BEACHHE BEKTOPOB, KOJUIMHEApHBIC U
KOMIUJTAHAPHBIC BEKTOPHI
HaxomuTh cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOpa HA YHCIIO, YOI MEXIY
6.17 BEKTOPAaMH, CKAJSIPHOE IIPOM3BEICHUE, DPACKIaAbIBATh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3a/aBath IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpIUHAT
6.19 Pemarp mpocTeiinme TeoMeTpUYecKHe 3aaud Ha MPUMEHEHHE BEKTOPHO-
’ KOOPJIMHATHOTO METO/1a
Pemarp 3amaun Ha [OKa3aTeNbCTBO MAaTEMAaTHYECKHX OTHOLICHHH W
6.0 HaXOXJICHHE TCOMETPHUSCKUX BEIMYMH IO O0pas3laM W aJIropuTMam,
’ MIPUMEHSISI U3BECTHBIC METOJBI IPU PEIICHUU CTaHJIAPTHBIX MATEMATHUECKHUX
3ama4
601 [IpuMmeHsITh  MpOCTEHIIMEe TPOrpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
' KOMMYHHKAITMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKHX 3314
6.2 [IpuBOIUTE TpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE H
' KU3HU, paclio3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
6.3 [IpuMeHSITh TOJIyYEHHBIC 3HAHWS Ha TPAKTUKE: aHAIW3HPOBATh pealbHBIC

CUTyaluu W MPUMCHATH HW3YYCHHBLIC MOHATHA B IPOLCCCC IMOMCKA PCIICHUA




MaTeMaTHYeCKu CPOPMYJIUPOBAHHONH MPOOIEMbI, MOJCIUPOBATH peabHbIC
CUTyallUd Ha $A3bIKE I'E€OMETPUM, HCCIEN0BATh IIOCTPOCHHBIC MOJCIH C
UCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATUH M TEOpeM, armapara aiaredpsl,
pelarh NPaKTUYECKHUE 3aJ1a4d, CBA3aHHBIC ¢ HAXO0XKICHUEM I€OMETPUYECKUX
BEJINYUH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

I'eomerpus

7.1

7.2

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsimMas, IUIOCKOCTb, MPOCTPAHCTBO.
[Tonarue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3auMHoOe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAJLIICIbHBIC
W CKpewuBarouecss npsmble. [lapamiensHOCTP MHpsAMBIX U IJIOCKOCTEM B
MIPOCTPAHCTBE: NapajUiebHblE NpPSIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NApAUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXIy IpsIMBIMU B IpocTpaHCTBE. [lapayuienbHOCTH IUIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOWMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
POCTPAaHCTBEHHBIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapauiesenune],
MIOCTPOEHUE CEYEHU I

7.3

7.4

[leprieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: INEPIEHAUKYJSPHBIE IPSMbIE B
IIPOCTPAHCTBE, NPSAMbIE NApAJIEIbHBIE U MEPIECHIUKYIISAPHBIE K IUNIOCKOCTH, MPU3HAK
NEPIEHAUKYJIIPHOCTH NPAMON M IIJIOCKOCTH, TEOPEMA O IPSIMOU NEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEKAY NMPAMON U IUIOCKOCTBIO, IBYI'PAHHBIN
yroJl, IMHENHBIA yroa AByrpaHHoro yria. [lepneHaukyssap ¥ HakJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IUIOCKOCTh. [lepneHanKyIsIpHOCTD MJIOCKOCTEM: NMPU3HAK MEPIEHIUKYIAPHOCTH IBYX
mockocTel. Teopema 0 TPEX MeprneHUKYIApax

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTbl MHOIOTPAHHHUKA, BBIMYKIBIE H
HEBBIIIYKJIbIE MHOIOI'PDAaHHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: n-yroiabHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTh Ipu3Mel. [lapamienenumnesn, NpsAMOyroibHbIA Napajienenunes u
ero csorcrBa. [Iupamuna: n-yrosbHas nmUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMUJBI,
OOKOBas M MOJIHAS MOBEPXHOCTh MUPAMUJBI, MpPaBUIbHAsA U YCEUEHHAs] MHUpaMUA.
OnemMeHTbl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
IIPaBUJIBPHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IIpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYrojibHas MUpaMUa U MpaBWIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPABWIBHBIX MHOTOIPDaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OJIeMEHTBl  CUMMETPUM B  NHUPAMMJAAX, Hapajuielenunenax, MpPaBHIbHBIX
MHOTOIPAHHHUKAX

7.6

Bbruncnenue »5eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrasl. [lmomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3MbI. [1011aas 60KOBOM MOBEPXHOCTH U




IIOBEPXHOCTU IMPABWIBHONW NMUPAMHUABI, T€OpPEMa O IUIOLIAAM YCEUYEHHOM NHUPAMMIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KUIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

[unmuuapudeckasl MOBEPXHOCTh, 00pa3yloye MHJIUHIPHYECKONW MOBEPXHOCTH, OCh
LMIMHIPUYECKON MOBEepXHOCTH. LlunmuHap: ocHOBaHHA M OOKOBas IOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

6.2

6.3

6.4

Konnueckast moBepxHOCTh, 00pa3yrolie KOHMYECKOH MOBEPXHOCTH, OCh U BEPIINHA
KOHWYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yromias U OcCh,
IJI0maas OOKOBOM M TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTH

Codepa u map: neHTp, paauyc, AMaMeTp, IUIomaas moBepxHocTH chepsl. Banmuoe
pacrosioxxeHne cepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIomab
cepsl

N300paxkeHue Te BpallleHns Ha IUIOCKOCTH. Pa3BEépTKa LHUITHHIpA U KOHYyca

6.5

6.6

6.7

KomOuHnanmu Ten BpameHus 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cdepa, BiMcaHHAs B MHOTOI'PAaHHHK, WIIH TEJIO BPALLICHHS

[Tonstre 06 o6béMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajiesienumea u ciaeacTsusd u3 He€. O0bEM IIWIMHIpPa, KOHYCA.
O6béM 1mapa ¥ miomaab cepsl

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXY MIIOMIAIMH TIOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

6.8

Ceuenust mwiIMHApa (MapajUleIbHO U MEPHEHJIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

6.9

6.10

Bektop Ha miockocty M B npocTpaHCTBE. CII0)KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio nmapamutenenunena. Pemenue 3axad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOpaMH

[IpsmoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpA.
IIpocreiimme 3agaun B KOOpAMHATax. YTroid Mexay Bektopamu. CkaispHoe
IIPOU3BE/ICHHE BEKTOPOB. BpIuncieHne yriioB MexIy NpPSMbIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenne Merogamm J0Ka3aTenbCcTB, aNrOpPUTMAMM pELIEHUs 3ajad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: ONpEACTICHHUE,
aKCUOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, J10Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPH PELICHUH 3aj1a4, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; YMEHHE  OIEepUpPOBATh
HOHATUSAMH: MHOXECTBO, IMOAMHOXKECTBO, ONEpaly HaJ] MHOXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OINKCAHMsl peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JPYTuX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypaJbHOE YHCIO, IEJI0e YHCIIO,
CTETeHb C IeNIbIM MOKa3aTeleM, KOpEeHb HaTypalbHOUN CTENEeHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTeJIEM, CTCIICHL C ﬂeﬁCTBHTCHBHLIM IIOKa3aTeJIEM,
norapudmM UMcIa, CHUHYC, KOCMHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIHA,
OCTaTOK TI0 MOJIYJIO, PAlMOHATIBHOE YHCIIO, HPPANMOHATIBHOE YHCIIO,
MHOKECTBAa HATypalbHbBIX, IETbIX, PAlUOHANBHBIX, JACHCTBUTEIHHBIX
YUCCII; YMCHHEC HNCIIOJb30BaTh MPU3HAKHU JCINUMOCTH, HanMEHbBIITUN O6HII/II\/'I
JIenuTedh W HauMEHblee oOlliee KpaTHOe, anroputMm EBkanaa mpu
pE€IICHUN 3aa4; 3HAKOMCTBO C pa3IMYHBIMH IO3MIIUOHHBIMH CHUCTEMaMHU
CUMCIICHUS; YMEHUE BHITIONHATH BHIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPOKEHHUIN CO CTENEHSMU W Jiorapudmamu, npeoOpa3oBaHus IpOOHO-
palioOHaTbHBIX  BBIPAKEHUH; yMEHHE  ONEpPUpPOBaTh  MOHSATHSIMHU:
MOCJIEIOBATENBHOCTD, apu(MeTHUecKass TPOTPECCHsi, TeOoMeTpHUYecKast

nporpeccus, OCCKOHEUHO YGBIBaIOLHaH TCOMETPUUCCKAasA MPOIrpeCCus,




yMEHHUE 3a/1aBaTh I[OCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3%3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue ONCpHUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPpaAlUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMCTPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC Hpeo6pa3013aHHe, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM; YMCHHUC pCLIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTCMbI IJId PCIICHHA MATCMAaTHUYCCKHUX

3aJlad ¥ 3aaa4 M3 pa3JINdIHbIX obnacreit HAaYKH U peaﬂBHOﬁ KHN3HU

YMeHue omnepupoBarh HOHATHAMM: (PyHKOMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha TPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
¢byHKLIMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICI TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
UHTETpajl; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCIATh  TNPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMHA, HAXOAWUTh ypaBHEHME KacaTeJbHOM K rpaduky
(GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (QYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ul HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs QYHKIHH; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAHMEM arllapara MaTeMaTHYecKOoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJISi HAXOXICHHUS HAWIydlIero
pellleHnsT B NPUKIAIHBIX, B TOM YHCIE COLUAIBHO-)KOHOMHUYECKUX H
bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO

HUHTCrpajia;, HNpUBOAWUTL HNPUMEPbI MATCMATHYCCKOIO MOACIMPOBAHUA C




noMoOIIbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHEe (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIMH; YMEHHE CTPOUTh TpapuKH HM3yYCHHBIX
GyHKIMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(GUKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3a7ad U3 peabHOU
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIWYHMHAMU;
UCIIONIb30BaTh CBOMCTBA M TpaduKku (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4M U3 00JacTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaAMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMsS, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yH, HMCCIIEN0BATh IIOJYYEHHOE DCIICHUE U
OLICHMBATh IPABJAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJBb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE 4YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, UHTEPIPETHPOBATH
nH(pOpMalLKIo, MPEACTABICHHYIO0 B TabIUIaX, Ha Juarpammax, rpadukax,
OTpaXKarOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIAThH
uHpopMaIMi0O C TOMOIIBI TabiMIl ¥ JWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C NpPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; rpa)UyECcKu HCCIeA0BATh COBMECTHbIE
HaOJI0IEHNUS C MOMOIIIBIO JarpaMM pacCeUBaHUs U JMHEHHOU perpeccun
YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE
coOBbITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS; yMEHHE BBIYUCIATH

BCPOATHOCTL C MCIIOJIb30BAHUCM Ppa(I)I/I‘-IeCKI/IX METOHOB, IMPUMCHSATH
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(GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (HOpMyIly IMOJIHOM
BeposTHOCTH, (hopmyny beprysmm, koMOMHAaTOpHBIC (AKTBl U (GOPMYIIBL;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpEelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXKHJaHWEe, JUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BEJNIMYHMHBI, (QYHKIHMHA  pacUpeleNieHuss H  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeielieHui; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIIPEICICHUN JIs pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YMCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OONBIIMX 4YHUCENl B MPHUPOJHBIX U OOIIESCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSMHU: COUETAHUE, MEPECTAHOBKA, YUCIO COYCTAHUH,
YUCII0  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHLIﬁ pe3yiibTart

YMeHHue omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIA
yroJi, TpEXIPaHHBIM Yroj, CKpPEeIMBAIOIIMECS IPSMbIE, NapalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IIPAMBIX H HHOCKOCTefI, yrojia MeExKAay IpSAMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOIb30BAaTh IIPU PEIICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4eCKue
MOACIM C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4Un

YMeHue omnepupoBaTh MOHATHAMH: IUIOMIANb (QUTYpBI, 00bEM (GUTYDHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaiienenumnesn, MNpu3Ma, NOUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHyca, LUIMHApPA, O0BEM KyOda,
NPSAMOYTOJILHOTO MapajulesieNUIea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IHIMHAPA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEUYEHHE IIIapa, IUIOCKOCTH,

Kacaromasacs C(bCpBI, OUuiInHApa, KOHYCA, YMCHUC CTpPOUTH CCUCHUC
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12

MHOTOTpaHHHMKa, U300pakaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTATh TUIOTE3BI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUMA

YMeHue onepupoBaTh  TOHSATHSIMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TMOMO0OMs, TMOA00HBIE (UTYPBI, yMEHHUE
pacro3HaBaTh paBHbIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUYCCKHE OTHOLICHUS TPH
peIICHUN 3aJla4y; HAaXOJWUTh T'COMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAJbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIb3YS
W3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWIMHIApA, IUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TApaJUICNICIUICIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

YMmenue ONCpUpOBaATh NOHATUAMMU: IIPAMOYTOJIbHAA CUCTCMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 633I/IC}7,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIB30BATb BeKTOpHHﬁ )51 KOOpI[I/IHaTHHﬁ METOJ

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTUxX y‘~I€6HBIX npeamMcToOB
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YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3ala4r; IOHUMAaHHC
SHAYUMOCTH MATCMAaTHUKH B HU3Y4YCHHU TPUPOAHBIX U 06IH€CTBCHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pPACIIO3HABATh TMPOABIICHHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 HatypanbHble u nienbie uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, MPOLEHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypallbHOW cTerneHu. JlelicTBus ¢ apudMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crernens ¢ 1enbIM nokaszarenem. CTeneHb ¢ palMoHalIbHbIM Moka3aTesneM. CBolicTBa
' CTETNeHU
15 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHIE€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudwm yucina. JlecaTnaHbie U HATYpaIbHBIC JIOTApU(HMBI
HevictButenbHple  4Hucia. Apu@MeTHUYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIYUCICHUS, TPABHUIIa OKPYTJICHUS, IPUKHUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpaszoBanue BhIpaXKeHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHUS 1 HEpAaBEHCTBA
2.1 [enbie 1 IPOOHO-paIMOHATBHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 Tpuronomerpuieckue ypaBHEHH
24 [TokazarenbHble U orapupMUIEcKie YpaBHEHUS
2.5 Hensle n 1poOHO-paliiOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBa
2.7 [TokazarenbHbIE U TOTapuPpMUUIECKIE HEPABECHCTBA
2.8 TpuronomeTprueckue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucteMbl JIMHEUHBIX YpaBHEHUU. OnpeaenuTesb MaTpULbl

3 OyHKIHMH U TpaduKh




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aunmuo oOpaTHbIE

> ¢dbyukun. YétHeie u HeuéTtHble pyHkumu. [leproanueckue GpyHKINN
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuud. Hymn ¢yHkumm.
19 [IpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanmGonblnee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonnas Gynkuuu. [Tpon3BoaHbIe 31eMEHTAPHBIX QYHKLINH
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHMIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOonblIero 1 HauMEHbLIEro 3HaueHUs (QYyHKIUMU Ha
oTpe3Ke
43 [TepBooOpaznas. MaTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BPALICHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

VYueonuk: ['eomerpus mis yuanuxcs 10-11 k1. o0mieo0pa3oBaTenbHBIX YIPEKISHUN
/JI.C.AtanacsH. - M.: I[Ipocsemenue, 2021.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. 3us. b.I'. lunaktuueckue Mmarepuaisl o reomerpuu it 10 kinacca. — M.
[Ipocsemienue, 2021.

2. 8.T'mazkos 10.A., FOnuna N.W., byry3os B.®. Pabouas TeTpanp o reomerpuu st 10
kiacca. — M.: [Ipocsemienue, 2021.

3. 9.3uB b.I'., Meiinep B.M., baxanckuii A.Il. 3agauu no reomerpuu s 7 — 11 kiaccos.
— M.: [Ipoceemenue, 2021.

4. 10. Caaksau C.M., byry3os B.®. U3yuyenne reomerpun B 10 — 11 knaccax:
Meroanueckue pekoMeHaanuu K yaeonuky. Kuaura mis yunrens. — M.: [Ipocsenienue,
2021.

5. 11. Kucenes A.Il. DnemenrapHnas reomerpus. — M.: IIpoceemenue, 1980.

6. 12. IToypounslie pa3zpaboTtku no reomerpuu 10 knace (muddepeHnrupoBaHHBIN TOIX0)
— 000 «BAKOy, 2021.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

v' ®enepanbubiii mopran «Poccuiickoe oopazoBanue» http:/ www.edu.ru

v Poccuiickuii opTai OTKpbITOro oopasosanus http://www.openet.edu.ru

V' http://vaklass.ru — SIKnacc. [lupposoit o6pazoBaresbHblii pecypc. MHHOBAIMOHHBIIH
00pa3zoBaTeNbHBI HHTEPHET-PECYPC.

v MenepalbHbI IEHTP HHPOPMAIIMOHHO-00Pa30BaTENbHBIX PECYPCOB
http://fcior.edu.ru

v EjxuHas KOJUIEKIHs HPPOBBIX 00pa3oBaTeIbHBIX PECYPCOB

http://schoolcollection.edu.ru

http://resh.edu.ru

Most mikona https://myschool.edu.ru/

JlokymeHTanus, pabodrie MaTepHalsl Uil yauTesas MmareMatuku www.it-n.ru_"CeTb

TBOPYECKHUX yuuTeJiei'

v OtkpeiThiii 6ank EI'D 2023 r: https:/prof.mathege.ru/

ANANEN
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