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IHOACHUTEJIBHASA 3AIINCKA

I'eometpus sBisiercs oAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro ooOIIero
o0pa3oBaHMsI, TaK KaK 00€CTIeYMBAET BO3MOXXHOCTh M3YUCHUS JUCIUILTUH €CTECTBEHHO-HAYYHOH
HAIPABJICHHOCTH M IPEIMETOB I'yMaHUTapHOro Lukia. [[OCKONBbKY JIOTMYECKOE MBILLUICHUE,
dopmupyeMoe MpH M3Yy4EHHH OOYy4aroIIMMHUCS TOHSATHHHBIX OCHOB T'€OMETpUH, IIpHU
J0KA3aTelIbCTBE TEOPEM U IIOCTPOCHHUM LIENIOYKU JIOTUYECKHUX YTBEPKICHUN IIPU PELICHUU
TFEOMETPUYECKUX 3aJa4, YMEHHE BBIIBUIaTb W ONPOBEPraTb TI'MIIOTE3bl HEMOCPENCTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUH 33]a4 €CTECTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH (PU3NUYECKUX
3az1ay.

Ilenb ocBoeHus: mporpaMMel yueOHOro kypca «I'eomerpusi» Ha yriyOI€HHOM ypOBHE —
pa3BUTHE HHIUBUAYAIbHBIX CHOCOOHOCTEM oOyuarolmuxcs HpU HM3YYEHUM T'€OMETpUH, Kak
COCTaBJIsAIOLIeH mnpeaMmeTHoW oOmacth «Marematuka W HH(oOpMaTHKa» depe3 obecreueHue
BO3MOXKHOCTH NPUOOPETEHMs] M HUCIOJIb30BaHUs Oosiee IIyOOKMX TNeOMETpPUYECKHX 3HaHUM U
NEeUCTBUH, CIEMU(PHUUHBIX T'€OMETPUM, U HEOOXOAMMBIX I YCIEHIHOTO MPOo(eCCHOHAIBLHOIO
00pa3oBaHMsl, CBA3aHHOIO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[IproputeTHBIMM 33ja4aMU Kypca T€OMETPUU Ha YINIyOJIEHHOM YpOBHE, PACIIMPSAIOIIUMU
U YCWJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHHe IPEACTABICHUS O TEOMETPUM KAK 4YacTH MHUPOBOM KYJIBTYphl M
(bopMHpOBaHNE OCO3HAHUS B3aUMOCBSI3H TEOMETPHH C OKPYIKAIOIIAM MHPOM;

(dbopMHpOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENSAX, MO3BOJMAIOIIMX ONMCHIBATh W HW3y4aTb pa3HBIC  SIBJICHMS
OKpY’KaloIIero MHUpa, 3HaHWE MOHATUHHOIrO ammapara 1o paszueny «CrepeoMeTpus» yueOHOTro
Kypca reOMETpHY;

(dopmMHpOBaHHE YMEHHS BIIaJIeTh OCHOBHBIMU MOHSATHSMH O NMPOCTPAHCTBEHHBIX (UTypax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GOpMYJ U yMEHHE WX NPUMEHSTh, YMEHHS
JI0Ka3bIBaTh TEOPEMbI U HAXOJAUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHMS 3a/1a4;

dbopMHpOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpPTEXaxX, MOACNSAX W B PEATbHOM MHPE
MHOI'OTPaHHMKH U TeJa BPALICHUsl, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopmupoBaHue TOHVMAHHUS BO3MOXXHOCTH AKCHOMaTHYECKOT O IIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJIM AKCHMOMATUKU IpPHU IMPOBEACHUU
pacCyXIeHHUI;

¢dbopMHpOBaHHE YMEHHs BIAJE€Th METOJAMH JIOKA3aTEeIbCTB WU AJITOPHUTMOB pEIICHHUS,
YMEHHs HX IPUMEHATb, IPOBOJAUTH [JOKA3aTENIbHBIE PACCYXKIACHUS B XOAE peELICHUS
CTEpEOMETPUYECKHX 3a/Jad U 3aJad C [PAaKTUYECKUM CojAepKaHueM, (popmupoBaHUe
NPEJCTaBICHUS O HEOOXOAMMOCTH J0Ka3aTelIbCTB TPU OOOCHOBAaHMM MAaTEMAaTHYECKHX
YTBEP)KICHUM U POJIM AKCMOMATUKHU B IIPOBEICHUM I€yKTUBHBIX PACCYKICHH;

pa3sBUTHE M COBEPILIEHCTBOBAHHE WHTEIUIEKTYyaJbHBIX U TBOPYECKHUX CIOCOOHOCTEH
oOyyaroImuxcs, I03HAaBaTeNbHOW aKTUBHOCTH, HCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBILUICHNS, THTEPECA K N3YYEHHUIO T€OMETPUH;

¢dopmupoBanne (HYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOH TE€OMETPHH: YMEHHS
pacro3HaBaTh MPOSBICHUS TEOMETPUYECKHX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEeaJIbHBIX KU3HEHHBIX CUTYalUsAX U IPU U3YUYEHHUH JAPYTUX YYEOHBIX MPEAMETOB, IPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS PEAIBHBIX CUTyalUd, HCCIEAOBAHUS
IIOCTPOCHHBIX MOJEJIEH, NHTEPIIPETALIMH [TOJIyYEHHBIX PE3YJIBTAaTOB.



OCHOBHBIMHU  COJIepKATeIbHBIMU JUHUAMHU yueOHoro kypca «Il'eomerpus» B 10-11
kiaccax sBisAroTCs: «[IpsiMple M TIIOCKOCTH B HpOCTpaHCTBe», «MHororpanHukm», «Tena
BpallleHus», « BEKTOpbI 1 KOOPANHATHI B IPOCTPAHCTBEY, «/IBMXKEHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TtpeboBaHHE «YMETh OINEPUPOBATH MOHITHAMMN,
peNeBaHTHBIMU T€OMETPUH Ha YTiIyOnEHHOM ypoBHE 00yueHust B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJEpXaTeNbHBIM JIMHUAM Y4eOHOro Kypca, a (opMHpoBaHHE JOTHUECKUX YMEHHM
pacmpeziensercss HE TOJbKO MO COJEpXKATeNbHBIM JHHHUSAM, HO M TIO TrojJaM OOy4YeHHs.
Conepxanne  00Opa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjbTaTaM  OCBOCHUS
denepanbHO paboueil mporpaMMebl, pacrpeneléHHbIM 0 rojiaM 00y4YeHHUs, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIHAIBGHBIM BONPOCAM OOydaroIIHecs
oOpamiaaiuch HEOJHOKPATHO. OTO TO3BOJSIET OPraHW30BaTh OBJIAJCHHE T'€OMETPHUECKUMHU
MOHATUSAMHM W HaBbIKAMHU TOCJIEIOBAaTeIbHO M MOCTYyNaTeNbHO, C COOJIOACHHEM MPHUHIIMIA
MIPEEMCTBEHHOCTH, a HOBBIE€ 3HaHUS BKIIOYaThb B OOUIYI0 CHUCTEMY T€OMETPUUYECKUX
MpeJICTaBICHUN O0yJarouInXcs, paciupsis U yriayomss e€, obpa3ys MpoYHble MHOKECTBEHHBIE
CBA3H.

[lepexoxa K U3y4EHUIO TEOMETPUHN Ha YTIyOJIEHHOM YPOBHE ITO3BOJISIET:

co3nath ycnoBus s AuddepeHumanuu o0ydyeHHs, MOCTPOCHUS WHIMBHYaJbHBIX
o0pa3oBaTEeNbHBIX  TPOTpaMM, OOECHeYuTh YIIIyONEHHOE M3yYeHHE TeOMETPUM  Kak
COCTaBIISFOLICH yueOHOTO mpenmeTa «MaTemMaTukay,

MOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3yUeHUs MaTeMaTUKU ¢ Y4ETOM BbIOOpa
Oynymeir mpodeccun, obecreuynBas MPEEMCTBEHHOCTh MEXKIY OOHIUM M TMpodhecCHOHATBLHBIM
o0Opa3oBaHHEM.

Ha wusyuenne yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoautcs 204
yaca: B 10 kiacce — 102 yaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B HEA€IIO).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE MOHATHUS CTEpEOMETpUH. TouKa, IpsAMasi, INIOCKOCTb, MPOCTpaHCTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIIEJICTBHS U3 HUX.

B3auMHOe pacrnosioKeHue MpsIMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECS, NTapAIIICIIbHbIE U
cKpeuuBarolmuecs npsamele. llpusHaku ckpemuBaromuxcs npambIX. [lapamieabHOCTh NIPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMApaJUICIbHBIE IPSIMbIE B IIPOCTPAHCTBE, MApPAJLIEIBHOCTh TPEX
IPSAMBIX, IAPALICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamienbHOe UM LEHTpalbHOE
MIPOEKTHpOBaHUE, N300paxxkeHue ¢puryp. OCHOBHBIE CBOMCTBA MapayljIeIbHOTO MPOSKTHPOBAHUSI.
N3o06paxenue ¢puryp B napauieJbHOW NPOEKUUHU. YTIIbl C COHANPaBIEHHBIMUA CTOPOHAMHU, YTOJI
MEXJy IpSIMBIMU B IpocTpaHCTBE. llapamienpHOCTh MIOCKOCTEHN: MapajulebHBIE IUIOCKOCTH,
CBOMCTBA NapajljieNbHbIX MII0cKocTel. [IpocTelinme npocTpaHCTBEHHBIE (PUIYPBI HA INIOCKOCTH:
TeTpa’aAp, NapajljIeJIeIUIIe], IOCTPOCHUE CEYCHUN.

IlepnieHOUKYIAPHOCTE IPSAMOM M IUIOCKOCTH:  IEPIEHAUKYISAPHBIE IPSMBIE B
IIPOCTPAHCTBE, IIPSIMBbIE IIApAUICIbHBIE M IEPHEHIUKYJISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOH IEPHEHAMKYJIIPHON
IJIOCKOCTH. OpTOrOHaNBHOE MPOEKTUPOBaHUE. lleprneHInKyssp U HAKIOHHBIE: PACCTOSHHE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 IUIOCKOCTH, IPOEKLUs GUTYypbl Ha IIIOCKOCTb.
IlepnieHIUKYIAPHOCTD TUIOCKOCTEN: PU3HAK MEPIEHINKYIISIPHOCTH ABYX IIIOCKOcTeR. Teopema
0 TPEX NEPIEHIUKYIIApaX.

Yriel B INPOCTPAHCTBE: Yrojl MEXKAY MPsSAMOM M IUIOCKOCTBIO, ABYTPaHHBIM yTIOJ,
JMHEMHBIN YroJjl ABYTPAaHHOIO yria. TpEéXrpaHHbId U MHOrorpaHHble yribl. CBONCTBA IUIOCKUX
YIJIOB MHOTOrpaHHOro yria. CBOHCTBA IUIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yIJa.
TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yTJIa.

MHoOrorpaHHUKH

Bunel MHOrorpaHHukoB, pa3BépTka MHoOrorpaHHuka. [Ipm3ma: n-yroiapHas npusMma,
npsMasi M HakJIOHHAs NMpHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunern,
IIPSIMOYTOJIBHBIM DIapajuleIeNMIe] W ero cBoicTBa. Kparwaillime IyTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IIpoctpanctBenHas teopema Iludaropa. IMupamuna: n-
yrojibHasi IMpamuJia, NpaBuibHas U yceu€HHast nupamusl. CBoiicTBa pédep 1 OOKOBBIX IpaHei
MIpaBUJILHON mNUpamuibl. [IpaBuiibHBIE MHOIOTPaHHUKM: IIpaBUJIbHAS NpPHU3Ma U INPABWIbHAS
nupamMuia, MpaBuiIbHas TPEYrojabHas MHUpaMHIa U TPABUWIBHBINA TeTpasap, Kyo. [IpencraBnenue
O MPABWJIBHBIX MHOTOTPAHHUKAX: OKTA3pP, TOACKA AP U UKOCABP.

Brruucnenne 35eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans 60koBoit
IIOBEPXHOCTU M TIOJIHOM IOBEPXHOCTH MPSAMOM IPHU3MBI, IUIONIAJb OCHOBAaHUM, TEOpEMa O
OOKOBOH IOBEPXHOCTH MNpsMOM mnpu3Mbl. Ilnomans OGOKOBON MOBEPXHOCTH M MOBEPXHOCTH
MIPaBUJILHOM MUPAMUJIBI, TEOPEMA O IUIOIIAN YCEUEHHON TUPAMUBL.

CuMMeTpusi B IPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUHU IIPABWIBHBIX MHOTI'OI'PDAaHHHUKOB.
CumMeTpusi B TpaBWIBHOM MHOTOTPAaHHUKE: CHMMETPHs Mapajulesienunena, CHUMMETPHs
IIPaBUJIBHBIX NIPU3M, CHMMETPUS NIPABUILHON TUPAMUIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHSA: BEKTOP B IPOCTPAHCTBE, HYJEBOM BEKTOP, JJINHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHANPAaBICHHBIE M IPOTHBOIIOJIOKHO HAIPABIEHHBIE BEKTOPBI. PaBEeHCTBO



BEKTOpOB. JleiicTBUSI C BEKTOpaMHM: CIOKEHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHE BekTopa Ha uyucio. CBoiicTBa cnoxeHus BekTopoB. CBoiicTBa
YMHOXXEHHUSI BeKTOpa Ha 4yncio. [loHsTHe KoMIulaHapHbIe BeKTOpHI. [Ipu3HaKk KOMIUTaHApPHOCTH
Tpéx BekTopoB. [IpaBmino mnapamnenenwmena. TeopemMa O pa3jIOkKEHWH BEKTOpAa MO TPEM
HEKOMIUTAHAPHBIM ~ BeKTOpaM. lIpsMoyrombHasi cucTeMa KOOpJMHAT B  TPOCTPAHCTBE.
Koopaunatel BekTopa. CBsi3b MeXIy KOOpIWHATAMH BEKTOpa M KOOPAWHATAMH TOYEK. YTOJ
MeX Ty Bekropamu. CKaIsipHOE MPOU3BEACHUE BEKTOPOB.
11 KJIACC

Tena Bpamenus

[lonsTus: UMIMHIpPUYECKas IOBEPXHOCTh, KOHMYECKas IOBEPXHOCTb, CdepuyecKkas
MOBEPXHOCTh, 00pasyroIue MoBepXHOCTeW. Tena BpameHHWs: HWIMHAP, KOHYC, YCEUEHHBIN
KoHyc, chepa, map. BzaumHoe pacnosoxkenue cdepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K
chepe. M300pakeHne Ten BpalieHus Ha TIIOCKOCTH. Pa3BépTka munuHapa u konyca. CuMMmeTpus
cdepsl U mapa.

O6BéMm. OcHoBHBIE cBOMCTBa 00BEMOB Ted. Teopema 00 00bEME NPAMOYTOJILHOTO
napajuienenunena U cieactBuss u3 He€. OOBEM TpSIMON M HAKIOHHOW MPU3MBI, LWIHHIPA,
nupamMubl ¥ KoHyca. O0bEM mapa U apoBOro CETMEHTa.

KoMOunanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmMcaHHas B IWJIMHAD,
onucaHHas okoyio uunuHapa. Ilepeceuenue cheprl u mapa ¢ miockocTbro. Kacanue mapa u
cdepsl ockocThio. [ToHsATHE MHOTOrpaHHUKA, OMIUCAHHOTO OKOJIO cdepbl, cepbl, BIUCAHHON B
MHOTOTPaHHMK HJIM TEJIO BPaLCHHUS.

[Tnomaaps MOBEPXHOCTH LMJIMHJpA, KOHyca, Mmiomans cdepsl U e€ yacteil. [lomoOue B
npoctpancTtBe. OtTHomieHue 00BEMOB, TUIOIMIANAEH TMOBEPXHOCTEH  MOMOOHBIX  QUTYP.
[IpeoOpazoBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJIB30BAaHHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[loctpoeHue ceueHUl MHOTOTPAHHUKOB W TEJd BpAIICHUSA: CEUEHHUs LMIUHApa
(mapanienbHO W TEPIEHIUKYISIPHO OCH), CEYeHHs KOHyca (TmapajulelibHble OCHOBAHHMIO U
MPOXOJAIINE Yepe3 BEpIIMHY), CEYCHHsI 1Iapa, METOJbl MMOCTPOCHUS CEYCHHI: METOJ] CJEJOB,
METO]l BHyTPEHHETO MPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH TNIOCKOCTH.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

BexTopsl B npoctpancTBe. Onepannu HaJl BeKTopaMu. BekTopHOE YMHOKEHHE BEKTOPOB.
CpolicTBa BEKTOPHOrO YMHOK€HUsA. lIpsMoyrosibHas cucTtemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. Pasnoxenue BekTopa mo 6asucy. KoopamHaTHO-BEKTOPHBI METOA MpHU
pEILIeHNU T€OMETPUYECKUX 3a/1ay.

/{BUKeHHUs B IPOCTPAHCTBE

JBmwxenus mnpoctpancTBa. OtoOpakenus. JIBukeHus u paBeHCTBO ¢uryp. OOmme
CBOWCTBA JBWXEHUWU. Buabl ABMKEHMI: mapaJUlebHbIA MEPEHOC, LEHTpabHAs CUMMETPHS,
3epKaJIbHasi CUMMETpPHS, IIOBOPOT BOKPYT Ipsimoil. [IpeobpazoBanus nonodus. [Ipsmas u cdhepa
Olinepa.



ININTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHETO
OBHIETI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHUE:

chOPMUPOBAHHOCTh TPAXKIAAHCKOW TO3UIMH  OOydYaromierocs Kak aKTHBHOIO U
OTBETCTBEHHOT'0 YJIEHA POCCHUKCKOTO OOINECTBA, MPEACTAaBICHHE O MATEMAaTUYECKUX OCHOBAX
(YHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, TMPOIEIyp TpakIaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI M APYTO€), YMEHHE B3aWMOJCHCTBOBATH C COIMAIBHBIMH WHCTHTYTaMH B
COOTBETCTBHHM C WX (PYHKIMSIMH U Ha3HAUCHHUEM;

2) naTpMoTHYECKOE BOCIIMTAHHE:

c(OpPMHUPOBAHHOCTh POCCUHCKOMN IPpaKAAHCKOW MACHTUYHOCTH, YBAKECHUS K MPOILIOMY H
HACTOALIEMY POCCUICKOM MaTeMaTHKH, LIEGHHOCTHOE OTHOILICHHE K JOCTHXKEHUSM POCCUHCKUX
MaTEMaTHKOB M POCCHUUCKON MaTeMaTH4eCKOW IIKOJNBI, MUCTOIb30BAHUE JTHUX TOCTHKCHHUI B
JIPYTUX HayKax, TEXHOJOTHUX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHUE  JIyXOBHBIX IIGHHOCTEH  POCCHUICKOr0  Hapoga, C(HOPMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JTOCTIKCHUM HAYKH M JICSITEIBHOCTHIO YUYEHOTO, OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOCHHE
YCTOWYHBOTO OYyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOIIEHHWE K  MHpY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peUIeHWH, pPacCyXIECHUH, BOCIPUUMUYUBOCTh K
MaTEeMaTHYECKUM acleKTaM Pa3InIHBIX BUJIOB UCKYCCTBA,

5) ¢pusuyeckoe BociuTaHKuE:

c(hOpMHUPOBAHHOCTh YMEHHUS IPUMEHSITH MaTEMAaTUUECKHUE 3HAHUS B UHTEPECAX 3/I0POBOTO
n Oe3omacHOro oOpas3a >XKHW3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (310POBOE
MUTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, pEryisipHas Gu3nueckas akTUBHOCTB),
(buznYecKoe COBEPILIEHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/IOPOBUTENLHON 1€ATEIbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TPY/Iy, OCO3HAHHME LIEHHOCTU TPYIOJIOOUS, HHTEPEC K Pa3nuyHbIM chepam
MpOoPECCUOHAIBHON JESTEIIbHOCTH, CBSA3aHHBIM C MAaTEMAaTUKOW U €€ MPWIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiedl mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYEeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTHKEHUHM BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUH
MPAKTHUECKUX 3a7]a4 MaTeMaTHUECKON HapaBIeHHOCTH;

7) 3K0JI0rnYecKoe BOCIIMTAHME:

c(OPMHUPOBAHHOCTh JKOJOTHYECKON KyIbTyphbl, IOHHUMAaHHE BIUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUMAIbHOM Cpebl, OCO3HAHUE
IO0AJBHOTO  XapakTepa  JKOJIOTMYECKMX  MpoOjieM, OpHEHTalus Ha  IOpPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHus 3a7ad B 00JIaCTH OKpYKalolleh cpefibl, MIIaHUPOBAHUE
MTOCTYTIKOB ¥ OIICHKU WX BO3MOXKHBIX TIOCIICJICTBUN JIsI OKPYXKAIOIMIEH CPEJIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:



C(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKU M OOILIECTBEHHOW NMPAKTUKH, TOHUMAHHE MaTEMaTHYECKOM HayKu Kak cqepbl
YEJIOBEUECKON NIEATEIIbHOCTH, ITAOB €€ PAa3sBUTHA M 3HAYUMOCTH I Pa3BUTHUS LIUBWIM3ALMUMY,
OBJIAJICHHE SI3BIKOM MAaTEMAaTHUKU U MaTEMaTHYECKON KyJIbTypPOH KaK CpeICTBOM IIO3HAHUS MHUDA,
TOTOBHOCTB OCYULIECTBIISITh MPOEKTHYIO U MCCIIEI0BATENBCKYIO AEATEIBHOCTh NHAUBHAIYAIIBHO U
B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTe/IbHBbIE YHMBePCcAJIbHbIE YUeOHbIe qeliCTBUS

ba3oBble Jlornyeckue AeicTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYLIECTBEHHbIE MMPHU3HAKM MAaTeMaTHYEeCKHX OOBEKTOB,
MOHSTUN, OTHOIIEHUH MEXJIy TOHATUSAMHU, (QOPMYJIUPOBATH ONpEAENICHUS IOHATHUH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIAcCHU(UKALMK, OCHOBAaHUA U1 000OLIeHHs u
CPaBHEHHs, KpDUTEPUU IIPOBOJAUMOIO aHAIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBAaTh M NPeoOpa3oBbIBATh CYXICHHSA: YTBEPAUTEIbHbIE U
OTpULIATEeNbHbIE, €MHUYHBIC, YACTHBIE U 00II1e, YCIOBHBIE;

BBISIBIIITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOPEYHs B (PaKTax,
TAHHBIX, HAONIONEHHUAX W  YTBEPXKACHUSAX, Mpelaratb KPUTEPUHM JUIS  BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHA;

JieNlaTh BBIBOJBI C KCIIOJNIb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKI4YECHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIIBHO JI0KA3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (NpsiMble U
OT TPOTUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOJIUTH MPUMEPbI U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BBIBOJIBL;

BBIOMpATh CMOCO0 pemieHus y4yeOHOW 3amaun  (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauboJiee NOAXOJAINIMM € Y4ETOM CaMOCTOSITEJIBHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3zoBble uccienoBarenbckue AeicTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKHI MHCTPYMEHT MO3HAHMs, (OPMYIUPOBAThH
BOINPOCH], (PUKCUPYIOIIME NPOTUBOpEYHEe, NpoOJIeMy, yCTaHABIMBAaTh HCKOMOE WU JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBAHHUE IIO
YCTaHOBIICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SIBJICHUS, MPOIECCa, BBISBICHUIO
3aBUCUMOCTEH MEXy 00BEKTaMH, SIBICHUSIMH, IPOIIECCAMH;

CaMOCTOSITENTFHO (POPMYIUPOBaTH 0OOOLIECHHSI U BBIBOJBI MO Pe3yJIbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS], UCCIIEeI0BaHUs, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000IIIEHNI;

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE IIPOLIECCA, a TAK)KE BBIIBUTATh NPEAINIOIOKECHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSIX.

Padora ¢ unpopmanmeii:

BBISIBIISATH JePUIUTHI MHPOPMAIIUH, JaHHBIX, HEOOXOIUMBIX JJISi OTBETA Ha BOIIPOC U IS
pellIeHus 3a1auu;

BbIOMpaTh MHGOPMALMI0O M3 HUCTOYHUKOB  Ppa3IUYHbIX THUIIOB, AaHAJIU3UPOBATh,
CUCTEMAaTHU3UpOBaTh W HHTEPIPETHPOBaTh HWH(GOPMALMIO Ppa3IWYHBIX BUIOB U  (opm
IIPEJICTaBIICHHUS,



CTPYKTypUpOBaTh  WMHGOpPMAalMIO, MPEACTaBIATh €€ B  pa3IMyHbIX  (opMmax,
WILTIOCTPUPOBATH TpadUUECcKH;

OLIEHMBATh HAAEKHOCTh HH(POPMAIMA MO CaAMOCTOSATENFHO  C(HOPMYITUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Oo0menne:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMH
O6H.[CHI/IH, sICHO, TOYHO, I'PaMOTHO BBIPpAXKXAaTb CBOKO TOYKY 3pPCHHA B YCTHBIX W INHNCbMCHHBIX
TCKCTAax, JMdaBaTb TMOJACHCHHUA IO XOoAy pCIICHHUA 3aladyr, KOMMCHTHUPOBATH HOHy‘IGHHBIfI
pe3yJibTarT;

B Xo0Jie OOCYKIEeHMs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXAaeMOH TeMbl, IPOOJIEMBI,
pelaeMoil 3aauu, BBICKA3bIBATh WJICH, HAICJICHHbIE HA MOWCK PELICHMs], COMOCTaBISATh CBOU
CYXKICHUSI C CYXKICHHUSIMH JPYTUX YYaCTHUKOB JUANora, oOHapy>KMBaTh pa3indyve U CXOJCTBO
MO3UIHH, B KOPPEKTHOH opMe hopMyITUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBIATh PE3yJNbTaThl PELICHHs 3aJadyd, SKCIEPUMEHTa, HCCIENOBAaHMs, MPOEKTa,
CaMOCTOATCIILHO BBI6I/IpaTb (bOpMaT BBICTYIIZICHUSA C y‘IéTOM 3ala4 NOpe3CHTAluUu U
0COOEHHOCTEW ay TUTOPUH.

PerynsiTuBHbIC YHUBEpCaAJIbHbIE y4eOHbIE 1eiicTBUS

Camoopranusaums:

COCTABJIATh IUIaH, AJITOPUTM pELIeHUs 3aJayd, BBHIOMpATh CHOCOO peIIeHUs C y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEICHUH ¢ yu€TOM HOBOM HH(pOpMaLuu.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEJIbHON pe(IeKCUN KaK OCO3HAHMS COBEPILAEMBIX JIEHCTBUI
U MBICIUTEIBHBIX TIPOLIECCOB, HX pE3yJIbTaTOB, BIAACTh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOLIECcca U pe3yJIbTaTa PEeLIeHNUs: MaTeMaTHUeCKON 3ajauu;

MPEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPHM PEIICHHWU 3aJlaud, BHOCUTH
KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIM W YCIOBUAM, OOBACHATH NPUUUHBI
JIOCTIKEHHUST WM HEJOCTHKEHUS pPEe3yJIbTaTOB JEsITEIbHOCTH, HAXOIUTh OIIMOKY, /aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEeIbHOCTD:

MOHMMATh M MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHAMBHUAYaJIbHON pabOThl MpHU
pelieHnn ydeOHbIX 3a/]ay, MpPUHUMATh Il€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3alMi0 COBMECTHOH pPaboThI, paclpenensaTh BUIbl paboT, AOroBapuBaThCs, 00CYXIaTbh
IpoIecC U pe3yIbTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (0OcyxaeHHs, 0OMEH MHEHUH, «MO3TrOBBIC
IITYpPMBl» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl MU KOOPAMHUPOBATH CBOM JIEHCTBUS C
OpPYTMMH YIEHAaMU KOMaHbI, OLEHMBATh KAadyeCTBO CBOErO BKJIaja B OOLIMIl MPOIYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI



K konmy 10 kaacca oOyyaromuicss HayYUTCs:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMHU MOHATUSIMH CTEPEOMETPHUH TIPU PEIICHUHU 3a]1a9
MPOBEJICHUHN MaTEMaTHYECKUX PAacCyKICHUM;

NPUMEHATh aKCUOMBI ~ CTEPEOMETPUM W CJICICTBHSI W3 HHX T@PH  PEHICHUU
Te€OMETPUYECKUX 33/1aY;

KJIaccu(UIPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO OTIEPUPOBATH MOHSATHSMH, CBS3aHHBIMU C YIJIaMH B TIPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEKY MPSIMON U TUNIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHITHSAMH, CBSI3aHHBIMH C MHOTOTDAHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUABI MHOTOTPAHHUKOB (IIpHU3Ma, MHpaMH[a,
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo0);

KIIaCCU(UITMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS IS KJIaCCH(PUKAIUY;
CBOOO/JIHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C CEUEHHEM MHOTOTPAaHHHKOB
TUIOCKOCTBIO;

BBITIOJIHATH TapaJlIeNIbHOE, IIEHTPAJIbHOE M OPTOTOHAIBHOE POSKTUPOBaHUE UTYp Ha
TUIOCKOCTb, BBITIOHATH U300paKeHHsT (GUTYp Ha IIOCKOCTH;

CTPOUTH CCUCHUSI MHOTOTPAaHHUKOB PA3IUYHBIMH METOJIAMU, BBITIOIHSITH (BHIHOCHBIC)
IJIOCKUE YEPTEeXKH W3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHI CBEpPXy, COOKY,
CHM3Y;

BBIUUCIIATh  IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpH3Ma, MHUPaMUIA),
TE€OMETPUUYECKUX TeJl C IPUMEHEHHEM (popmy;

CBOOOJTHO OTEpPHPOBATH TMOHATHUSMHU: CUMMETPHS B TPOCTPAHCTBE, IICHTP, OCh H
MIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBI;

CBOOOJTHO ONIEpUPOBATh MOHSATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOpJIWHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HaJl BEKTOPaMH,

pemarh 3aJa4d Ha JIOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHHA W HAXOXICHUE
TEOMETPUYECKUX  BEJIWYUH, TPUMEHSS U3BECTHBIE METOABI TIPU  PEIICHUU
MaTeMaTHYECKUX 33]a4 TIOBBIIIEHHOTO W BEICOKOTO YPOBHSI CJIOKHOCTH;

MPUMEHSTH MPOCTEHIINE MPOrPaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPY PEHICHUH CTEPEOMETPHUYECKUX 3a/1ay;

U3BIIEKATh, peoOpa3oBHIBAThH U UHTEpPIPETHPOBATH uHGOPMAITHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (HUrypax, MPEICTaBICHHYI0 Ha 4YepTekax |
PUCYHKaX;

NPUMEHATh TIOMy4YeHHbIC 3HAHHMS Ha TMPAKTUKE: CpPaBHUBATh M aHAJIW3HPOBATH
peaIbHBIC CUTYAIlMH, TPUMEHSTh U3yYCHHBIC MOHSTHS B IMPOIECCE TMOUCKA PEIICHUS
MaTeMaTHYECKH C(HOPMYITUPOBAHHON TPOOIEMBI, MOACITHPOBATh pealbHBIC CUTYAIUH
Ha S3BIKC TEOMETPUH, WCCIEI0BAaTh TOCTPOCHHBIE MOJETH C HCIOJIh30BAHUEM
TEOMETPUUYECKUX TOHATHA M TEOpEeM, ammapara aiareOpbl, pemarbh MPaKTHUYECKUE
3aJ1auu, CBSI3aHHBIC C HAXOXKICHUEM I'€OMETPHUCCKUX BEJIHMUMH;

UMETh TPENCTaBICHHS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUM KaK COCTaBHOM
9acTH QyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 knacca oOyyaromuicss HayYUTCS:



CBOOO/IHO ONEPUPOBATH MOHATUAMHU, CBSA3aHHBIMU C IMIIMHIPUYECKON, KOHUYECKOU U
chepruecKoil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI TIOTYUYCHHUS;

ONEepPUPOBATh MOHATUSMH, CBSI3aHHBIMH C TEJIaMU BpAIICHUS: LWIHHIPOM, KOHYCOM,
cdepoii u mapom;

pacrmo3HaBaTh Teja BpalleHus (MHUIMHIP, KOHYC, cdhepa u map) u 0ObSICHATH CIIOCOOBI
MOJTyYEHUS Tl BPAILCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIONIoKeHUE CEphI U MIOCKOCTH;

BBIUUCIISATh BEJIUYMHBI DJIIEMEHTOB MHOTOTPAaHHUKOB W TeNl BpalleHUus, 00bEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALCHUS, T€OMETPUUYECKUX Tell C
npuMeHeHueM Gpopmyir;

CBOOOJHO OTEPHPOBATH MOHATUSAMH, CBSA3aHHBIMUA ¢ KOMOWHAIIMAMU TEJl BPAILICHHUS H
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy W OMHCAaHHBIN OKOJO chepsl,
cdepa, BiMcaHHAsE B MHOTOTPAaHHHK HJIM TEJIO BPAIICHUS;

BBIYUCIISITH COOTHOLICHUS MEX]Y IUIOMIAJSIMH MTOBEPXHOCTEH M 00bEMaMH MOTOOHBIX
TeN,

n300pakaTh H3y4yaemble (UTyphl, BBIIOJIHATH (BBIHOCHBIC) IJIOCKHE YEPTEKU W3
PUCYHKOB IPOCTBIX O00OBEMHBIX (GUIYp: BHUJ CBEpXY, COOKY, CHU3Y, CTPOUTh CEUCHUS
TeJ BpalleHHUS,

W3BJICKATb, WHTEPIPETHPOBATH " peoOpa3oBHIBATH UHPOPMAIIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTrypax, MPEeACTaBICHHYIO Ha yepTexax u
PHUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHITHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJHATH OTNEPAlU HaJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHUEM B JICKapTOBOM CUCTEME KOOPAMHAT;

pemarh TEeOMETPUYECKHE 3a/add Ha BBIYHACICHUE YIJIOB MEXIy TMPSMBIMH U
IUIOCKOCTSIMHM, BBIYHMCIICHHE PACCTOSHUI OT TOYKM 1O IUIOCKOCTH, B II€JIOM, Ha
MPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1a IIPH PEIICHUU;

CBOOOJHO ONEpUpPOBATh MOHSATHSIMH, CBSI3aHHBIMH C JBIDKEHHEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA JIBYKCHMI,

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHWKOB M T BpAlleHHWsS IPH MapalieIbHOM
MepeHoce, [EHTPAIbHON CUMMETPUH, 3€pPKAIbHON CUMMETPUH, IIPU MOBOPOTE BOKPYT
npsSAMOii, peoOpa3oBaHus MO100uUs;

CTPOUTH CEUEHUS MHOTOTPAaHHHKOB U TeJI BpAlICHHUA: CEUEHUS LWIHHJIpa
(mapasuienbHO U NEPIEHIMKYIISIPHO OCH), CEUYCHHS KOHYca (IapaijielbHble OCHOBAaHHIO
U MPOXO/JIAIIME Yepe3 BEPIINHY), CEUCHUS 111apa;

UCIIONIb30BaTh METOAbl TMOCTPOEHUS] CEUEHHiIl: METOJ CJEN0B, METOJl BHYTPEHHETO
IPOEKTUPOBAHUS, METO]I TIEPEHOCA CEKYILEH MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKACHHUS;

NPUMEHATh TEeOMETpHUYecKHe (DaKThl s pelIeHHs CTePeOMETPUYECKUX 3ajad,
MPEIONIArafoIIuX HECKOJIBKO IIAaroB PEUICHHUs, €CIIU YCIOBUS NPUMEHEHHUS 3aJJaHbl B
SIBHOW W HESIBHOU (hopMe;

pemiaTh 3aJaud Ha JIOKa3aTeNbCTBO MaTEMaTHUECKUMX OTHOIIEHUM M HaXOXXICHHE
r€OMETPHUYECKUX BEINYHH;

MPUMEHSTH IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI NIPH
PEIICHUN CTEPEOMETPUIECKUX 3a/1a4;



IPUMEHATh IOJyYeHHblE 3HAHUS Ha IpPaKTHKE: CpPaBHMBATh, AHAIM3MPOBATH U
OLICHUBATh pEaJIbHbIE CUTYALIUH, IPUMEHATh N3YUECHHBIE MTOHITHS, TEOPEMBI, CBOIICTBA
B IIpollecce IOMCKAa pELIeHHUs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOJIETTMPOBATh pealbHbIE CUTYallMH Ha S3bIKE T€OMETPHUH, UCCIIEI0BATh TOCTPOCHHbIE
MOJIETIM C UCHOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATUN U TEOopeM, ammapara aiareopsl,
pelaTh MpakTUYEeCKHUe 3aJa4H, CBSI3aHHbIE C HAXOXKAEHUEM FeOMETPUYECKHUX BEJTUYNH;
UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUU KaK COCTAaBHOM
4acTH (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NpOrpaMMbl Bcero Konrpoaniibt TpaxTiiecikue o0pa3oBaTebHbIC
e padoThI padoThI pecypesI
1 Bseznenue B ctepeoMeTputo 23 1
5 B3anMHoOe pacnonokeHue npsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapaniaenbHOCTh MPSAMBIX U IIOCKOCTEH B g
IIPOCTPAHCTBE
4 HepneHﬂmfymlpHOCTb NPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
5 VYTiabl ¥ paccTOSIHUS 16 1
6 MHoOrorpaHHuKu 7 1
7 Bekrtopsl B mpocTpaHCcTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3AIIHS 5 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KUIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne i/m P KoHTposbHbI IIpakTHYeckue (upp )
NpOrpamMMmbl Bcero o0pa3oBaTejbHbIE
e padoThbl padoThI
pecypcsl
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHwue, 06001IeHUE U 15 1
crucTeMaTu3alvs 3HaHUI
OO6BEM MHOTOTrpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnommaau moBEpXHOCTH U OOBEMBI 9 ]
KPYTJBIX TET
6 JIBrxeHus 5 1
. [ToBTOpeHwme, 06001IeHUE 1 17 )
cUcTeMaTH3allys 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
MNOYPOYHOE INITAHUPOBAHHUE
10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
JlaTa
Ne nupposbIe
Tema ypoka Kourpousbnsie | IlpakTHyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI |
pecypcsl
1 OcHOBHBIE TpaBUIIa H300pAKEHUS HA 1
PHUCYHKE MJIOCKOCTH, MapaJlJIeIbHbIX




MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsITHS cTEepeOMeTpHH: TOYKA, TIpsMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuiIa N300paKeHUs Ha PUCYHKE
IUIOCKOCTH, MAPAIICITbHBIX TTPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[MousiTHsA: TIEpeceKaroInecs MI0OCKOCTH,
MePECEKAIOIINECS MPSIMas U TNIOCKOCTb;
MOJYIPOCTPAHCTBO

[MousTHsA: IepeceKaroIuecs MI0OCKOCTH,
MePECeKarOIIUEcs TPsAMas U IIOCKOCTh;
HOJYIPOCTPAHCTBO

MHororpaHHuKH, H300paxeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBbEKTOB

MHororpaHHUKH, H300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

AXKCHOMEI CTCPCOMETPUHU U IICPBLIC
CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U NIEPBBIE
CIIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cinencTBus U3 HuX. CrocoObl 3ajaHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHMs NPSAMBIX U IUNIOCKOCTEN

10

N300pakeHne ceueHuil nmupaMuabl, Kyoa u
MIPU3MBI, KOTOpPBIE IPOXOAT YEPE3 UX




pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX CEUCHHI Pa3HBIMH [IBETAMH

11

N3o0pakeHue ceueHnit mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CEYEHUN Pa3HBIMU LIBETAMU

12

N306paxenue ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEH. PackpammBanue
IIOCTPOEHHBIX CEYEHUIN Pa3HbIMU LIBETAMHU

13

N3006paxenune ceueHuit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEH. PackpammBanue
MTOCTPOEHHBIX CEYEHUIN Pa3HbIMU LIBETAMHU

14

Mertona cnenoB 11 IOCTPOECHUS CEUCHUH

15

Meton criefioB Il IOCTPOSHUS CEUEHUI.
CBolicTBa nepeceyeHnil MpsIMbIX U
IJIOCKOCTEN

16

Mertona cienoB it HOCTPOCHHUS CEUSHHH.
CpoiicTBa nepecevyeHuil IpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznmanue
BBIHOCHBIX YEPTEIKEH U 3aITUCh 11aroB




IIOCTPOCHUA

18

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YepTEKEW U 3aIlUCh I1aroB
MMOCTPOCHUS

19

[Toctpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh 111aroB
MTOCTPOCHUS

20

[TocTpoenue ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEpPTEKEW U 3aIlUCh I1aroB
IIOCTPOEHHUS

21

[ToBTrOopenue mianumeTpun: Teopema o
IIPONOPLMOHANIBHBIX oTpe3kax. [logobue
TPEyrOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHMAX Ha
BBIHOCHBIX 4epTexax. McTopust pa3ButHs
IUIAHUMETPUU U CTEPEOMETPUU

23

KonTponbnas pabota "Axkcuomsl
crepeomerpun. CeueHus"

24

B3anMHOe pacnionokeHne npsMbIx B
npoctpaHcTBe. CKpelBaroImuecs
npsMele. [Ipu3Haky ckpempBaronmxcs
npsMeix. [TapannensHble npsiMble B
IIPOCTPAHCTBE

25

Teopema 0 CyleCTBOBAHUU U




€IMHCTBEHHOCTH MPSMOM MapaienbHOM
JTAHHOW MPSMOM, MPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE Jiexkalllel Ha TaHHOU
npsAMoii. Jlemma o nepeceyeHuu
napajuieIbHbIX MPSAMBIX IJIOCKOCTHIO

26

[TapamnensHOCTB Tpex npsMbIX. Teopema o
TpEX MapaielbHbIX NpsAMbIX. Teopema o
CKPEUIMBAIOIINUXCS MPSMBIX

27

[TapannensHOE IPOEKTHPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJIEILHOTO
npoektupoBanus. M300paxkeHne pa3HbIX
¢buryp B napauienbHON NPOeKIUU

28

[lenTpanbHas npoekus. YToul ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEX1y IpSIMbIMU

29

3azaum Ha JOKa3aTeIbCTBO U
UCCIIEI0OBAHKE, CBA3AHHBIC C
PacCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[MonsTHA: TapauIeIbHOCTD MPSMOU 1
IUIOCKOCTH B npocTpaHcTe. [Ipu3Hak
napajieIbHOCTH NMPSMOM U IJIOCKOCTH.
CaoiicTBa napauienbHOCTH NPSIMOM U
TJIOCKOCTH

31

I'eomeTpHuueckue 3aaun Ha BHIYUCIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajyIeIbHOCTBIO IPSMBIX U IIOCKOCTEH
B IIPOCTPAHCTBE

32

HOCTpOGHI/Ie CCUCHUSA, MPOXOAAIICTO YCPE3




JAHHYIO TIPSIMYIO Ha YepTexe U
MapajyIeIbHOTO IPyrou npsamoi. Pacuér
OTHOIIECHUH

33

[TapamiensHas MPOEKIMs, MPUMEHEHNE
JUTsl IOCTPOCHMSI CEUCHUI Ky0a 1
napasienenunena. CBorcTa
napajuieJienumneaa u mpu3Mbl

34

[TapannensHbie miaockocTy. [IpuzHaku
MapajuIeIbHOCTU JBYX IUNIOCKOCTEH

35

Teopema o0 mapajIeIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH, TPOXOASIIEH
4yepe3 TOUKY, He IPUHAAJIEKAIIYIO TaHHON
IUIOCKOCTH U CIICACTBUS U3 HEE

36

CaolicTBa napajuienbHbIX IIJIOCKOCTEN: O
[apaJUIETIbHOCTH MPSAMBIX IIEPECEUCHUS
IIPHU [IEPECEUYEHUN [IBYX I1apaJUICIIbHBIX
IIJIOCKOCTEN TPEThen

37

CBoiicTBa mapayieabHbIX IIOCKOCTEH: 00
OTpe3Kax NapajielbHbIX MPSIMBbIX,
3aKJIFOUYEHHBIX MEX]y NapaJljIeIbHBIMU
IUIOCKOCTSIMU; O NIEPECEUEHUH NIPSIMOM €
JBYMsI apaJIJIEIbHBIMU IJIOCKOCTSMU

38

IToBropenue: Teopema [Tudaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHAKA

40

CaoiicTBa Ky0a u IpSIMOYTOJIBLHOTO
napajulelIenue1a




41

Brruncnenue IMH OTpe3KOB B Ky0Oe U
MPSIMOYTOJILHOM Tapaieienuree

42

[lepnieHqUKYISAPHOCTD NPSMOKN U
mnockoctu. [Ipu3nak
MEPIEHAUKYISIPHOCTH MIPSMOHN U
IUIOCKOCTH

43

[lepnieHAUKYISAPHOCTD NPSMOKN U
mockocty. [Ipu3Hak
MEPIEHANKYISIPHOCTH MIPAMOHN U
IUIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPAMOM, NPOXOASIIEH
yepes TOUKY MPOCTPaHCTBA U
MEPIECHINKYISIPHON K MIIOCKOCTH

45

[InockocTH U eprEeHIUKYIIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

46

IInockoctu n NECPICHANKYJIIPHBIC UM
NpsAMBIC B MHOT'OI'paHHUKAX

47

[lepneHuKysip ¥ HAKJIOHHAS.
[TocTpoenue neprneHauKyIsipa U3 TOYKUA Ha
MPSIMYIO

48

[lepneHauKyIsp U HAKIIOHHAS.
[locTpoenue neprneHauKysipa 3 TOYKUA Ha
MPSAMYIO

49

Teopema 0 TpEX NepHeHINKYIIApax
(mpsimast u oOpaTHast)

50

Teopema o TpEX nepneHIUKYIApax
(mpsimast u oOpaTHast)




Yrona MCXKAY CKPCIIMBAOIINMUCA

51
IPSIMBIMU
[Touck nepneHANKYJISAPHBIX MPSMBIX C

52 MOMOIIBIO IEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHajibHOE NPOEKTUPOBAHUE
[loctpoenue ceueHuit kyda, MPU3MBL,

54 MPaBWIBLHON MUPAMHU/JIBI C TOMOUIBIO
OPTOTOHAIBLHON MPOEKIIMHU
[loctpoenue ceueHuit kyda, MpU3MBI,

55 MPAaBUWJILHON NUPAMHUJIBI C TOMOUIBIO
OPTOTOHAJIBHOU MPOEKIIUU
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHUTEIBHO IIockocTH. [Imockoctn
CUMMETpPUI B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMOU U
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUHN

53 [IpaBuibHBIE MHOTOTpaHHUKH. Pacyér
PacCcTOSHUI OT TOYKHU 10 INIOCKOCTH

59 [IpaBuibHBIE MHOTOTPpaHHUKH. Pacyér
paccTosHUM OT TOYKHU 0 IUIOCKOCTH
CriocoObl OMyCTHTh EPIECHTUKYISAPHI:

60 CUMMETpHUS, CIBUT TOUYKH IO
NapajuIeIbHON IPSIMON

61 CaBur no HenapajienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62 Konrponbnas padora "B3anmuoe

PACIIOJIOKCHHUC TIPSAMBIX U IJIOCKOCTEM B




npocTtpaHcTBe"

63

[ToBTOpEHME: Yyroy MeXay NPsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: YyrOa MEKITY
CKpCHIMBAIOIIUMUCS IIPAMBIMHU B
MPOCTPAHCTBE

65

FGOMeTpI/ILICCKI/Ie MCTOABI BBIYMCICHUA
yria MCXKAY NpAMBIMHA B MHOT'OI'paHHUKAX

66

JIByrpanHsbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB JBYTPaHHOIO yTja

67

[Tepnenaukynsipubie miiockoctu. CBOKCTBA
B3aMMHO MEPIECHIUKYISIPHBIX MIOCKOCTEN

68

[Ipu3Hak neprneHauKyIIpHOCTH
IJIOCKOCTEW; TeOpeMa O MPSAMOK
IepeceueHus JIByX INIOCKOCTEH
MEPIEHANKYISIPHBIX TPEThEW IITIOCKOCTH

69

[IpssmoyronbHbIN Napauieaenunesn; Kyo;
HU3MEPEHHUs], CBOMCTBA NPSIMOYTOJIBHOTO
napajulesIenue1a

70

TeopeMa 0 nMaroHany NpsAMOyIrOJIbHOTO
napauleIeuIe1a U CICICTBUE U3 HEE

71

CrepeomeTpruecKie U MPUKIIAIHbIE
3aJla4ud, CBS3aHHBIE CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

HOBTOpeHI/IeZ CKpCUINBAIOIIUCCA TIPSAMBIC,
IMapaJJICJIbHBIC IIJIIOCKOCTH B CTAHAAPTHBIX




MHOTI'OI'paHHHUKax

[Tapa mapassenbHbIX IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE

73 MEXy CKPEIIMBAIOIIUMUCS IPIMBIMU B
MIPOCTBIX CUTYyaIUSIX

74 PaccrosiHHE OT TOYKH 10 TUIOCKOCTH,
paccTostHue OT MPSIMOM 10 IJIOCKOCTH
Beruncnenue paccTossHUN MEXIY

75 CKpELIUBAIOIIUMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYJIIPHON IUIOCKOCTH
TpéXrpaHHbIi Yoy, HepaBeHCTBA IS

76 TpexrpaHHbIx yrioB. Teopema IIudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOTO yrIia

77 DeMeHTbI CPepuuecKoi reOMEeTpUH:
reoJIe3NYEeCKUe JIMHUU Ha 3emiie

73 Kontponbnas padota "Yribl u
paccrostHus"

79 CucremaTtuszanus 3HaHuil "MHororpaHHuK
U €ro 2JeMEHTHI"

20 [Mupamuna. Bunsl nupamua. [IpaBunsHas
nupamMua

21 ITpusma. [IpsiMast u HaKJIOHHAs PU3MBI.
IIpaBunbHas npusma

20 [Ipsamoit napautenenunen,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 Beinykiieie MHOrOrpanHuku. Teopema

Ditnepa




Brimyxuibie MHOTOrpanHuku. Teopema

84 DOitnepa. [IpaBuiabHbBIE U TOTYNPABUIbHbBIE 1
MHOTOTPaHHHUKHU

85 Kontponbnas pabora "MHuororpaHHuKu" 1

26 [lonsiTve BeKTOpa Ha IJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CymMmma BEKTOpOB 1

88 Pa3HocTh BEKTOpPOB 1

89 [IpaBuno napannenenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAIUX B OJHOMU 1
IJIOCKOCTH

92 CkansipHoe mpousBeJeHUE 1

93 Brruncnenue yria Mexay BEeKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiilne 3ana4u ¢ BEKTOpaMu 1

95 [Ipocreiinue 3aa4u ¢ BEKTOpaMu 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMHU 1

97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMHU 1

98 O060061eHne U cucTeMaTU3alus 3HaHU| 1

99 O06001eHne U cucTeMaTU3alus 3HaHU| 1

100 Hrorosas koHTpobHas paboTa 1

101 Hrorosas koHTpobHas paboTa 1

102 O00011IeHIE U CUCTEMATH3aLUs 3HAHWUI 1




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102 6

11 KJIACC

Nen/m | Tema ypoka

KoanuyecTBo 4acos

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3Y4YEHH
s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

[ToBTOpenue Temsl "KoopauHaTel BEKTOpa
Ha TUIOCKOCTH U B IPOCTpaHCcTBE"

IToBTOpenue temsl "CkansipHoe
MPOU3BEJEHNUE BEKTOPOB"

[ToBTOpenue TeMsl "Boruncnenue yria
MEX]ly BEKTOpaMH B ITpOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHEHHE IPSIMOH,
MIPOXOJAIIEH Yepe3 1Be TOUKu"

VYpaBHEHUE MJI0OCKOCTH, HOPMaJlb,
ypaBHEHHUE MJIOCKOCTH B OTpE3Kax

YPaBHeHI/Ie IIJIOCKOCTH, HOPMAJIb,
YpaBHCHHEC INIOCKOCTHU B OTPE3KaAX

7 BekropHoe npousBeaeHue

JInnenHble HEPABEHCTBA, JIMHEWHOE
IIPOrpaMMUPOBAHNE

JIuHeliHbple HEPABEHCTBA, JIMHEWMHOE
IpOrpaMMUpPOBaHUE

10 AHaJIUTUYECKHE METO/bI pacuéra yria




MCXKAY PAMBIMU B MHOT'OTpaHHUKAX

AHaJIUTUYECKHE METO/IbI pacuéra yria

i MEX/1y TUIOCKOCTSIMA B MHOTOTpaHHHUKaX

12 dopmysa pacCTOSAHUS OT TOUKH JI0
IUIOCKOCTH B KOOpJIMHATaX

13 HaxoxieHne pacCTOsIHUM OT TOYKH 10
IJIOCKOCTH B Ky0e

14 HaxoxieHne paccTostHUI OT TOUKH 10
IUIOCKOCTH B MIPABUJIbHOW NTUPAMUJIE

15 KontpoinbHas padota "AHamuTudeckas
reomerpus"”

16 CeueHMsi MHOTOI'PaHHUKOB: CTaHIapTHbIE
MHOTOTPaHHUKHU

17 CeueHunss MHOTOTPaHHUKOB: METO]] CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaHIapTHbIE

18 IIJIOCKOCTH, ITEPECEYEHUs MPSAMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NPsIMBIE U TUIOCKOCTH:
napajuiesIbHbIE CEUCHMUSI

20 [TapannenbHble NpsIMBIE U TUIOCKOCTH:
pacy€r OTHOLIEHUN
[TapanienpHble NpsMbIE U IUIOCKOCTH:

21 YTJIbI MEX1y CKPEIIUBAIOIIUMHUCS
MPSAMBIMU

22 [lepnenuKynspHBIE IPSMBIE U

IIJIOCKOCTH: CTAHIapPTHBIE MAphI
MEPIEHANKYJSIPHBIX IUIOCKOCTEN U




IpsAMBIX, CAMMETPUU MHOT'OI'PAaHHHUKOB

23

[lepnenquKynsipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIEeHIUKYIIApax

24

[lepnenuKynspHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PAHHHMKAX

25

[ToBTOpEHue: wIomanu
MHOTOYTOJIEHUKOB, (hOPMYJIbI JJIs
II0IaJeH, COOOpakeHUs Mo 00us

26

[ToBTOpeHwMe: muomaau
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
Iomiaien, cooopakeHus moao0ous

27

[ToBTOpEHue: miomaIu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
ioniaiel, cooopakeHus moaoous

28

[Tnomany ce4eHnii MHOTOTPaHHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00Hs

29

[Tnomanu ceveHnit MHOTOTPAaHHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4aCcTH, COOOpaKEHUs MOA00Hs

30

Kontponbhas padota "[loBTOpenue:
MHOTOTPAaHHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

31

O06BeMm Tena. OOBEM MPSIMOYTOIBLHOTO
napaienenunesaa

32

3amaun 06 yaBOeHUH Ky0a, 0 KBajpaType




Ky0a; O TPUCEKIIUHU yTia

CrepeoMeTpuyecKue 3ajauu, CBSI3aHHBIE C

33 00BEMOM MPSIMOYTOJILHOTO
napajuiesienumnesia
[Ipuxnanneie 3a1a4u, CBSI3aHHBIE C

34 BBIUUCIICHHEM 00BEMA PSIMOYTOJIBHOTO
napajuiesenunesia

35 OO0BEM IpsIMOI IPU3MBI

36 CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIE C
BBIUUCIIEHHEM 00BEMOB TIPSMO TTPHU3MBI

37 [Ipuknaaneie 3a7a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI IPU3MBI
Brruncnenne 00bEMOB TeIl ¢ TOMOIIBIO

38 ornpenenéHHoro uurerpaia. OobsEm
HAKJIOHHOM MPU3MBI
Brrancienne 00bEMOB TEJI C IIOMOIIBIO

39 onpenenéHHoro uHTerpana. Oobém
MTUPAMU/IBI

40 ®opmyna 00bEMa mupamuabl. OTHOIIEHHE
00BEMOB MUpaMU/I C OOIITUM yTIIOM

A1 ®dopmyna 00bEMa mupamuabl. OTHOIIEHHE
00BEMOB MUPAMHUJ] C OOIIIUM yTIIOM

4 CrepeoMeTpHuyeCKuE 3a7jauu, CBA3aHHBIE C
00bEMaMU HAKIIOHHOM MTPU3MBI

43 CrepeoMeTpHUyeCKuE 3a7jauu, CBA3aHHBIE C
00BEMaMH TUPaMUIbI

44 [Tpuknagasie 3agaun mo Teme "OO0bEMBI




Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

[Tpuknagasie 3agaun mo teme "OO0bEMBI

4 Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

46 [Ipumenenue 00bEMOB. Briunciienue
pacCTOSIHUS JI0 IJIOCKOCTH

47 Kontponbnas pabota "O0béM
MHOTOrpaHHuKa"
Hunuuaprueckas HOBEPXHOCTD,

48 oOpa3syromue NHIHHAPUIECKON
MMOBEPXHOCTHU

49 Humuaap. [psamoit kpyroBoi HUIHMHAD.
[Inomane MOBEpXHOCTH HUIUHAPA

50 Konnueckasi moBepxHOCTh, 00pa3yloime
KOHMYECKOM nmoBepxHoctu. Konyc

51 CeueHnne KOHyca TUIOCKOCTHIO,
napajuieJIbHOM MIOCKOCTH OCHOBaHUS

57 Yceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYyCa
CrepeoMmeTpuuecKue 3a1a4u Ha

55 JIOKa3aTeIbCTBO M BLIYUCIICHHE,
ITOCTPOEHUEM CEUEHUH IMINHAPA, KOHyCa

56 CrepeomeTpuueckue 3aa4 Ha




JI0Ka3aTeNbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEUYEHUH IMINHIPA, KOHYyCca

HpI/IKJ'IaI[HI)IG 3aJa4u, CBA3aHHBIC C

57
IWIMHIPOM

53 [Ipuxnanneie 3a1a4u, CBSI3aHHBIE C
LMIMHIPOM

59 Ccdepa u map
[lepeceuenue cdepsl u mapa c

60 ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u n3obpaxenue mapa
[Tepeceuenue cdepsr u mapa c

61 iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bun u n3o6paxkenue mapa

62 VYpaBuenue coepsl. [Tnomans chepsr u eé
yacTen

63 CummeTtpust cdepsl U 1apa
CrepeomeTpryeckue 3agauu Ha

64 JIOKa3aTeNIbCTBO U BBIYKMCIICHUE,
CBsI3aHHBIE CO chepoit U Mapom,
IIOCTPOCHUEM UX CEYEHHMH MJIOCKOCTBIO
CrepeoMmeTpuuecKue 3a1a4u Ha

65 JIOKa3aTeNIbCTBO U BBIYHMCIICHUE,
CBsI3aHHbIE CO c(hpepoil U mapom,
IIOCTPOECHUEM UX CEYEHMH MJIOCKOCTBIO

66 [IpuxnanHele 3a1a4u, CBA3aHHbBIE CO
cdepoii u mapom

67 IToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH,

BBIYUCJICHUA B OKPYKHOCTH, CTAHAAPTHEIC




noxoous

Pazmuannie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U

68 MHOTOT'PAaHHUKOB

69 3anaun no Teme ""Tena U MOBEPXHOCTH
BparieHus"

70 3anaun no teme ""Tena ¥ MOBEPXHOCTH
BpauieHus"

71 Kontposnbnas padora "Tena u
IIOBEPXHOCTHU BpalleHus"

7 006beM mumHapa. Teopema 00 00bEMe
MIPSIMOTO ITUIMHAPA
Brruucinenne 00EMOB TEII ¢ HOMOIIBIO

73 onpenenéHHoro uHTerpana. Oobém
KOHyca

74 [Tmomaau 60KOBOM M IMOJHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aa4u, CBSI3aHHbBIE C

75 BBIYHCIICHHEM 00BbEMOB IIMIIMHPA,
KOHyca

76 [Tpuknanueie 3anaun no teme "OObEMBI U
IJI0MIaAN TOBEpXHOCTEH Ten"
O06BEM mIapa u MapoBOTO CEKTOpA.
Teopema 006 00bEMe mrapa. [Tnomaas

77 ctheprl. CTepeoMeTprUIEeCKHe 3a/1a4H,

CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
11apa, I1apoBOr0 CErMEHTa U I1apOBOro
CEeKTopa




78

[Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
wiomaapio ceprl. COOTHOIICHUS MEXKIY
IJIOIIA MU TTOBEPXHOCTEH U 00bEMaMH
MMOIOOHBIX TEIl

79

[Tono6Hble Tena B MpOCTPAHCTBE.
N3menenne 06bEéMa npu mogo0ouu.
CrepeoMeTpuyecKue 3a7auu, CBSI3aHHBIE C
BBIUHCIICHHEM 00BEMOB Tell U IUIOIIAei
IOBEPXHOCTEU

80

Kontponbnas padota "[lnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"

81

JIBmkeHus npoctpancTBa. OToOpakeHusl.
JIBvxenus u paBeHCTBO duryp. O0mme
CBOICTBA JBHKCHUM

82

Buael nBukeHunii: napauiebHbIA
MEPEHOC, IEHTPAJIbHAS! CUMMETPUS,
3€pKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOM

&3

[IpeobpazoBanus nmomobwus. [Ipsmas u
cdepa Ditnepa

84

FGOMeTpI/ILIeCKI/Ie 3aJla4M Ha MPUMCHCHUC
JABUXKCHUA

85

Kontpoinbnas padota "BekTopsl B
npoctpaHcTae”

86

O6o6matomniee nopropenue 11 nonaruit u
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CHCTeMAaTH3allNs 3HAHWII:




"[NapanienbHOCTh MPSMBIX U IIIOCKOCTEN
B MpocTpaHcTse"

87

O6o61matonee nopropenue 11 nouaruit u
METOJI0B Kypca reometrpun 10-11
KJIaCCOB, CUCTEMAaTH3aIlNs 3HAHWM:
"BekTopsbl B mpocTpaHcTse"

88

O6o61matomiee nopropenue 11 nouaruit u
MeTo0B Kypca reomeTpun 10—11
KJ1aCCOB, CUCTEMaTH3aIlNs 3HAHWM:
"BexTops! B mpocTpaHcTBe"

89

Ob6o6maromiee noropenue 11 moHATHH U
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CUCTEMAaTHU3allNs 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

90

Ob6o6maromee noropenue 11 nmoHATHH U
MeToA0B Kypca reomerpun 1011
KJIACCOB, CHCTeMAaTH3allNs 3HAHWI:
"O6beM MHOTOTpaHHUKA"

91

O6o6matomiee nopropenue 11 nonaruit u
MeToA0B Kypca reomerpuun 1011
KJIACCOB, CUCTEMAaTH3aI1sl 3HAHUIA:
"[1nomany moBEpXHOCTU U 0OBEMBI
KpYTJbIX TEd"

92

O6o0Omaromiee moBTopeHue 11 MOHATHIA 1
MeToA0B Kypca reomerpun 1011
KJIaCCOB, CUCTEMATH3AIMs 3HAHUMN:
"[1nomanu moBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"




93

HToroBast KOHTpOJIbHAs paboTa

94

HroroBas koHTpoJpHas paboTa

95

[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3alUs 3HAHUH

96

HcTtopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIHM

97

Hcropus pa3BuTUs CTEPEOMETPUN KaK
HAYKH U €€ POJIb B pa3BUTHH
COBPEMEHHBIX NHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BuTHs CTEpEOMETPUN KaK
HayKH U €€ pojib B pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

99

Hcropus pa3sBuTHS CTEPEOMETPUHN KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX NHIKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropust pa3sBUTUS CTEPEOMETPUHN KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX MHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHs CTEPEOMETPUN KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH




HcTopust pa3BUTHs cTepeOMETpUH Kak
HayKH U €€ pojb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

102

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




MIPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS] OCHOBHOI
NMpPOBEPSIEMOT0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeTHEro 001ero 00pa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBath MOHATHIMH: TOUKA, MPsAMAasi, TIIOCKOCTh
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPUU W CICACTBHS M3 HHUX NPU PEIICHHU
' reOMETPUYECKUX 337139
73 OnepupoBaTh TOHATHSAMH: TAPAJUICTLHOCTh U MEPICHIUKYISIPHOCTD
' IPSAMBIX U IUIOCKOCTEH
74 KnaccudumupoBaTs B3aUMHOE PACIONIOKEHUE TMPSMBIX M TUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYTPAaHHBIA YTOJ, TPaHW ABYTPAaHHOTO YTJa,
7.5 pebpo IBYTpaHHOTO yTia, JUHEWHBIN yroj ABYTPaHHOTO yria, TpagyCcHas
Mepa JIBYTPaHHOIO yria
76 OnepupoBaTh MOHITUSAMHU: MHOTOTPAHHHMK, BBIMYKIBIA W HEBBITYKJIBIHI
' MHOTOTPaHHHUK, 3JIEMEHTb MHOTOTPaHHUKA, IPABIILHBI MHOTOTPAaHHHUK
77 Pacrnio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (THpamuia, TNpU3Ma,
' MPSIMOYTOJIBHBIN TIapaJiieenune/, Ky0)
KnaccupurmupoBath  MHOTOTpaHHUKH,  BBIOMpasl ~ OCHOBAaHUS IS
7.8 KJIacCU(PUKAUU (BBITYKJIbIE U HEBBIMYKJIbIe MHOTOIPaHHUKH, MIPABUIIbHbIE
MHOTOTPaHHHKH, MPSMBIC U HAKJIOHHBIC TPU3MBI, TTAPAJUICIICTIUIIC IB )
7.9 OnepupoBaTh MOHATHIME: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHHKOB
710 OOBSACHATH MPHUHIIUIBI TOCTPOSHHSI CEYCHUI MHOTOTPAHHUKOB, MCIOJIb3YSI
' METOJI CIIC/IOB
CTpouTh CEYECHUS MHOTOIPAHHHKOB METOJOM  CJICZIOB, BBIMOJHSTH
7.11 (BBIHOCHBIE) IIJIOCKUE YEPTEKH W3 PUCYHKOB MPOCTBIX O0BEMHBIX (GUTYP:
BUJI CBEPXY, COOKY, CHU3Y
Pemrate 3a7aum Ha HAaXOXJICHUE T'€OMETPHUYECKHX BEJIMYMH 1O 0oOpa3iam
WIH aJTOpUTMaM, TPHUMEHSS W3BECTHBIC AHAIMTUYCCKHE METOABI IIPH
7.12 pELICHHH  CTaHAAPTHBIX MaTEMAaTHYeCKMX 3a/Ja4y Ha  BBIUHCIICHHC
pacCTOSIHUH MEXIy IBYMs TOYKAMH, OT TOYKH JO TPSMOU, OT TOYKHUJIO
TUTOCKOCTH, MEXTy CKPEIIUBAOIIUMUCS MPSIMBIMU
7.13 Pemate 3agaun Ha HaxOXXJIEHHWE TEOMETPHUYECKUX BEIWYUH IO 0Opas3iam

WKW aJIrOpuTMaM, IIPUMCHASA HM3BCCTHBIC AQHAJIMTUYCCKHUEC MCETOAbI IIpH
PEHICHUN CTAaHAAPTHBIX MATCMATHYCCKHUX 3aJad Ha BBIYHMCICHHE YIJIOB




MEXy CKPEIIUBAIOUIUMUCS TMPSAMBIMH, MEXAY MpsIMOA U TUIOCKOCTHIO,
MEXy TIIOCKOCTSIMH, ABYTPAaHHBIX yTJIOB

Brruucnsate 00bEMBI U IO TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,

7.14 nupamMuga) ¢ npuMeHeHHueM (OpPMYJl, BBIUUCIATH COOTHOIICHHS MEXITY
IUIOIIAIIMU TOBEPXHOCTEHN, 00bEMaMU 10I0OHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATUSAMHU: CHUMMETPHUsI B IPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIOCKOCTh CUMMETPUH (PUTYPbI
W3Bnekath, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HHGOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (GUTypax, TMPeACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensTh reomeTpudeckue (GakThl IS PEUICHHUS CTEPEOMETPHUYECKHX
7.17 3a/a4, MPEANONAralliiX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBUS
PUMEHEHUS 33aJ]aHbl B IBHOU opme
718 [IpumeHATh TpoCTeHIIMe MNPOTrpaMMHBIE CPEACTBA M DIIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBoaUTH HpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U
' JKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHATh MOJyYeHHBbIE 3HAHMS HA IPAKTHKE: aHAJIU3UPOBATH pealibHbIE
CUTYyaIlMU ¥ MPUMEHSTh U3yUYCHHbIC TTOHATHUS B MIPOIIECCE MOUCKA PEIICHUS
MaTeMaTU4ecKu cHopMyIUPOBAHHON MPOOIEMBI, MOAECIUPOBATH pEAIbHbIE
7.20 CUTyallUM Ha A3bIKE T€OMETPHH, HCCIEA0BATh MOCTPOCHHBIE MOAEIH C
HCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUI U TeopeM, ammapara aareopsl,
pemiatb  MpakTUYEeCKHWEe  3ajauyd,  CBS3aHHbIE C  HAXOXJACHUEM
FeOMETPUUYECKUX BEIMYUH
11 KJIACC
Kon >
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoOBepPSIeMOro .
0o0pa3oBaTe/IbHOW NMPOrPaMMBbl CpelHero 001ero 00pa3oBaHus
pe3yJjbTarta
6 ['eomeTpus
OnepupoBaTh NOHATUAMU: LWIMHIAPUYECKAs IOBEPXHOCTh, 0Opasyroulue
6.1 UWIMHAPUYECKON TOBEPXHOCTH, IWJIMHAP, KOHHUYECKas MOBEPXHOCTb,
o0pa3yromme KOHMYeCKOH TOBEPXHOCTH, KOHYC, cheprueckasi TOBEpXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IMIIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CITOCOOBI TIOYYCHHS TEJI BpaIlCHUS
6.4 KnaccudummpoBats B3auMHOE pactiofiokeHHe chephl U MIIOCKOCTH
OnepupoBaTh NOHATHSIMU: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa, BbICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAaHUE ILIAPOBOI0O CJIOS, BBICOTA LIAPOBOTO

CJ1051, IIAPOBOM CEKTOP




6.6

Bbruncnsate 00bEMBI M IUIOMIAAM  TOBEPXHOCTEHW Tel  BpallleHus,
FEOMETPUUYECKUX TeJl C MPUMEHEHHEM (POopMyJT

6.7

OnepupoBaTh MNOHSTUAMU: MHOTOTPaHHMK, BIIMCAHHBIM B cdepy H
OINMCAaHHBIN 0KOJIO cdepshl, chepa, BIUCAHHAS B MHOTOIPAaHHUK MJIM TEJO
BpallleHus

6.8

BeI4ucnsaTh COOTHOMICHHSI MEXY IUIOMAISIMK IOBEPXHOCTEH U 00BEMaMuU
MOJIOOHBIX TEI

6.9

N3obpaxaTh u3yuyaemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BbeImonHATs  (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB TMPOCTHIX
00BEMHBIX (uTyp: BUA CBEpXy, COOKY, CHHM3Y; CTPOUTH CEUCHHS Tel
BpalleHus

6.11

W3Bnekarb, HWHTEPNPETHPOBATH M MpPeoOpa3oBbIBaTh HHGPOPMALHIO O
INPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YyepTeKax U pUCYHKax

6.12

[TpumeHATh reoMerpuueckue (GaxkThl Uil PEHICHHUS CTEPEOMETPUUYECKUX
3aa4, MPEAIoaraoluX HECKOJbKO IIaroB pEIICHHs, €CIU YCIOBUSA
IPUMEHEHUS 3aJ]aHbl B IBHON opme

6.13

OnepupoBath MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIMONHATE  JICWCTBUSL  CIIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M
YMHOXKEHHUSI BEKTOpa Ha YHCIO, OOBACHITH, KAaKUMH CBOWCTBAMHU OHHU
o0J1agarT

6.15

HpI/IMeHHTb IMMPpaBUJIO IapaJUICJICIIUIIEAa TPH CIIOKECHUHU BEKTOPOB

6.16

OnepupoBaTh NOHATUAMHU: JAEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YOI
MEXJy BEKTOpaMHM, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILUTaHAPHBIE BEKTOPHI

6.17

HaXOI[I/ITB CyMMY BCKTOpPOB M IIPOM3BCIACHUC BCKTOpa Ha 4YHCIO, YIoJ
MCXKAY BCKTOpaMH, CKaJIIAPHOC INPOU3BCACHUC, PACKIAAbIBATH BCKTOP IIO
JABYM HCKOJUIMHCAPHBIM BEKTOPaM

6.18

33}13B3TI) IIJIOCKOCTh YPABHCHHUEM B )IeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemats HpOCTGfIHIHG rCOMCTPHUYCCKUEC 3aja4 Ha IMPUMCHCHHUEC BCKTOPHO-
KOOpAWMHATHOI'O METO1a

6.20

Pemarn 3aJa4yd Ha [A0Kas3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIEHUN U
HaXOKACHUEC TCOMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM UK aJIrOpuTMaM,
IMPUMCHS A HU3BCCTHBIC MCTOABI Inpu peUICHUN CTaHAAPTHBIX
MAaT€MaTHYCCKHX 3aaa4

6.21

HpI/IMeHSITB HpOCTefIIHI/Ie nporpaMmHbIC CpEeACTBA U DJICKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTCMBI IIPU PCIICHUN CTCPCOMCTPUICCKUX 3aaaqd

6.22

[IpuBoANTH MpUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOJAE U
JKU3HH, PACIIO3HABATH IPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE




[TpuMeHATh MOJyYeHHbIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBATh peajbHbIE
CUTyallud ¥ NMPUMEHATh U3y4YEHHbIE TIOHATHS B IPOLECCEe MOUCKA PEeIICHUS
MaTeMaTHYecKu c(HOpMYIHMPOBAHHON MPOOIEMBI, MOIEIUPOBATh pPeabHbIE
6.23 CUTyallul Ha fA3bIKE T€OMETPUHU, MCCIIEJOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM I€OMETPUYECKUX MOHATUN M TEOpeM, ammapara aareopsl,
pewmiatb ~ MpPaKTUYECKME  3aJjaud,  CBS3aHHbIE C  HAXOXJAECHUEM
TEOMETPUUECKUX BEIUUUH

ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

K IIpoBepsieMblii 3JIeMEHT CO/iep:KaHUs
ox

7 I'eomeTpus

OcCHOBHBIE TOHATHA cTepeoMeTpuu. Touka, mnpsiMasi, IUIOCKOCTb, MHPOCTPAHCTBO.
7.1 [TonsiTe 06 aKCHOMaTUYECKOM MTOCTPOCHUN CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUHN U
CJIEZICTBUS U3 HUX

B3anMHOe pacrionoxeHue npsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapaJIICIIbHbIE
n  CKpCIIMBAKOIIMECCA  MPAMBIC. HapaJIJICJIbHOCTL MpsAMBIX U IUIOCKOCTEeH B
MIPOCTPAHCTBE: IApaJUIEIbHBIE NPSIMBIE B IPOCTPAHCTBE, IAPALIEIBHOCTh TPEX
79 NPSMBIX, MapaJUICIIBHOCTh MPSIMOM M IUIOCKOCTH. YTIJVIBIC COHAIIPABICHHBIMU
' CTOpPOHAMH, yroj MEXIy HpsIMbIMH B IpocTpaHCTBe. [lapamienbHOCTh IUIOCKOCTEH:
MapajieNbHble IUJIOCKOCTH, CBOMCTBA MapajUleNbHBIX IIOCKocTel. IIpocrteitmme
MIPOCTPAHCTBEHHbIE (UTYphl Ha IUJIOCKOCTU: TeTpadap, KyO, mapajuieNenunen,

MOCTPOEHUE CEUYCHHI

[lepnieHUKYIAPHOCTE MNPAMOM M IUIOCKOCTH: IEPHEHIUKYJSIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSIMbIE NApAJIIEIbHBIE U MEPIECHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHANKYJSIPHOCTH MPSIMOU U INIOCKOCTH, TEOPEMa O IMPSIMOM NEPHEHAUKYIISIPHON
73 IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJ MEXY NPSIMOU U IUIOCKOCTBIO, IBYTPAHHBIN
' yTOJ1, JMHENHBIA yTroJ ABYTPAHHOTO yria. [lepnenauKkysip ¥ HaKJIOHHBIE: pacCTOSTHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 INIOCKOCTH, NPOEKIHs GUTyphl HA
IJIOCKOCTh. [lepreHIuKyIsIpHOCTh IIOCKOCTEM: NMPHU3HAK MEPIEHIUKYISPHOCTH IBYX

wiockocTeil. Teopema o TpEX mepreHAnKyIspax

7.4 | IlonsTue MHOIOrpaHHUKA, OCHOBHBIE JJEMEHTbl MHOTOTPaHHHMKA, BBIIYKIbIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yronbHas
pu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi M HAKJIOHHAs MpPHU3MBbI, OOKOBas M
II0JIHAsl TIOBEPXHOCTH Npu3Mbl. [lapannenenumnes, npsIMOYTOJIbHBIN NapajuieNenunesn u
ero cporcrtBa. [Iupammpa: n-yronbHas NUpaMuaa, TPAHW WU OCHOBAHHWE IMHPAMU[BI,
OOKOBasg W MOJHAs TMOBEPXHOCTh MHpPAaMUAbI, MpPaBUIbHAS M yCEUE€HHAas MUPAMUJA.
OneMeHTbl Npu3Mbl M nupaMuipl. [IpaBUibHBIE MHOTOIDAaHHHUKHU: ITOHSTHE
MPaBWIBHOTO MHOTOTPAaHHUKA, MpaBWIbHAsg MpU3Ma M TMpaBWIbHas MUPaMHIA,

MIpaBWJIbHASL TPEYTOJIbHAS MUPAMUJIA W MPABIIBHBIN TeTpasap, kyO. IIpeacraBienue o




INpaBUJIbHBIX MHOI'OTPpAHHUKAX: OKTasaAp, MAOACKA3AP W HKOCAAPYIUC Ceuenus
IIPU3MBI U TUPaMUIbI

7.5

CumMMeTpust B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKHU, MPSIMOMU, MIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHpaMHUAAX,  MNapajUlelIeNUNenax,  MPaBHIbHBIX
MHOT'OIPAHHHMKAX

7.6

Bbruncnenue 31€MEHTOB MHOTIOIDaHHUKOB: pEOpa, auaroHanu, yriasl. Iliomans
OOKOBOI1 IOBEPXHOCTH U MOJIHOM MOBEPXHOCTHU MPSIMON IPU3MBI, TUIOIIAb OCHOBaHUIA,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOU Mpu3Mbl. [1no1aas 60KOBOIM MOBEPXHOCTU U
MMOBEPXHOCTH MPABWIBHOW MUPAMMIBI, TEOpPEMa O IUIOMAAN YCEYEHHOW NUPAMUJIBL.
[Tonstue 06 06béMe. OOBEM MHpPaMUIbl, IPU3MBI

7.7

[Tomo6upie Tena B mpocTpaHcTBe. COOTHOMICHUS MEXAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BéMaMu TTOTOOHBIX TEI

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas TOBEPXHOCTh, 00pa3yroNue IMIHHIPUICCKON MOBEPXHOCTH, OCh
MWIUHAPUYECKOW TOBEpXHOCTH. [lunmumHap: ocHoBaHMs M OOKOBas IMOBEPXHOCTb,
oOpa3ymolas 1 och, TUIOMIAaIs OOKOBOH U MOJHOI MOBEPXHOCTH

6.2

Konunueckasi moBepxHOCTh, 00pa3yrolie KOHUYeCKON MOBEPXHOCTH, OCh M BEpILIMHA
KOHUYECKOW ToBepxHOCTH. KOHyC: OCHOBaHWME M BEpIIMHA, OOpasylomas H OCh,
o b OOKOBOW U IOJIHOM TMOBEPXHOCTH. YCEUEHHBIM KOHyC: oOpazyromue U
BbICOTA, OCHOBaHUS U OoKoBas IMOBEPXHOCTH

6.3

Codepa u map: ueHTp, paauyc, Iuamerp, IIoaas MOBEpXHOCTH chepsl. BzanmHoe
pacnosioxeHue chepsl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, Iuiouaab

cepsr

6.4

N300pakeHne Tes BpalleHus Ha III0CKOCTU. Pa3BépTka UIuMHApa U KOHyca

6.5

KomOuHnanuu Ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOIrpaHHHUK, OTMCAHHBIA OKOJIO
cdepsl, cepa, BIMCaHHAs B MHOT'OTPaHHUK, WX TEJIO BPAILLCHUS

6.6

[Tonstne 06 oO6bEéMe. OcHOBHbBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEME
HpSMOYTOJIBHOTO Mapaiiesenunena u ciaeactsus u3z He€. O0bEM IUIHMHpPA, KOHYCA.
O06BEéM mapa u riomaab chepbl

6.7

[TooOHbIe Tena B ipocTpancTBe. COOTHOIICHHS MEXY TUIOIIAIIMHU ITOBEPXHOCTEH,
00BEMaMU OJOOHBIX TEI

6.8

Ceuenust mwiMHApa (MapajUyieIbHO U TEPHEHIUKYJISIPHO OCH), CEUYEHHUs KOHyca
(mapajuienbHOE OCHOBAHMIO U IPOXOJAIIEe Yepe3 BEPIINHY ), CEUCHHUs I1apa

6.9

Bexktop Ha mockoctd M B mpocTpaHcTBe. ClOK€HHME M BBIYMTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3oxeHue BeKTOpa IO TPEM HEKOMIUIAHAPHBIM
BeKkTopaM. [IpaBuno mapanenenunena. Pemenune 3a1a4, CBI3aHHBIX ¢ IPUMEHEHUEM




MpaBWI IEUCTBUN C BEKTOpAMH

6.10

[IpsmMoyrosnbHas cucTemMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimne 3agaun B KOOpAMHATaxX. YTroid Mexay BekTopamu. CkaisipHoe
IIPOU3BENICHNE BEKTOPOB. BBIUMCICHME YITIOB MEXKIY NPSAMBIMH M INIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJI IPU PELIEHUN T€OMETPUYECKUX 3a]1a4




ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOH OBPA30BATEJBHOM ITPOT'PAMMBI CPEJTHEI'O
OBUHIET'O OBPA3OBAHUA

Kon
NpoBepPsieMoOro
TpeboBaHUs

IIpoBepsiemble TPeOGOBAHUSI K MPEIMETHBIM Pe3yJIbTaTaM OCBOECHUS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 00111ero
oOpa3zoBaHusi

Brnagenne MeronaMu JI0Ka3aTeNbCTB, AITOPUTMAMH PEIICHUS 3aj1ad,
yMeHrue (OpPMYJIHpPOBATH W ONEPHPOBATH MOHATHIMH: ONpEACIICHHE,
aKCMoMa, Teopema, CJEICTBUE, CBOWCTBO, MPHU3HAK, JOKAa3aTEeIbCTBO,
paBHOCHIIBLHBIC (DOPMYJIMPOBKH; MPUMEHATh HX; YMEHUE (POPMYITUPOBATH
o0paTHOE M TPOTHUBOIMOJIOKHOE YTBEPXKICHHUE, MPHUBOIWTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ MAaTEeMAaTHYECKON WHIYKIIHH,
MIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHUS MPH PEUICHUU 33]1a4, OIICHUBATh
JIOTUYECKYI0  TPaBUIBHOCTh  PACCYXACHHUW; YMEHUE  OIEepPUPOBATH
MOHSITHSIMH: MHOKECTBO, TIOJMHOXKECTBO, OICpAIlMH HaJ MHOXKECTBAMH,
YMEHHE HCMOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN  ammapar s
OIMMCaHUs PeaJbHBIX MPOIECCOB U SIBJICHUH M MPU PEIICHUU 33]1a4, B TOM
YHCIIe U3 IPYTUX YUEOHBIX MPEIMETOB; YMCHHE ONEPUPOBATH MOHSATHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH, YMEHHUE 33]1aBaTh
1 OMHUCHIBATH Tpadbl pa3IMYHBIMU CITOCOOAMM; MCIIOJIb30BaTh Tpadsl mpu

PpCHICHUMA 3a1a4

YMeHHe OomnepupoBaTh IMOHATHUSAMU: HATypalbHOE YHCIIO, LEI0E YHUCIIO,
CTEIICHb C IEJIBIM TI0Ka3aTelleM, KOPEeHb HATypaIbHOW CTEIICHHU, CTEIICHD C
paloHaIbHBIM TOKA3aTeNIeM, CTETeHb C JACHCTBUTEIBHBIM MOKA3aTENIEM,
norapudM dYHCIAa, CHHYC, KOCHHYC M TAaHIEHC NPOU3BOJBHOTO YHCIIA,
OCTaTOK IO MOJIYJI0, PAIMOHAIBHOE YHWCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOXXCCTBAa HATypaJbHbIX, MNOCJbIX, pPalUOHAJIbHBIX, I[GI>'ICTBI/ITGJIBHBIX
YHCeNT, YMEHHE HCIIOB30BaTh MPU3HAKHN JACTUMOCTH, HAUMEHBIIHA OOt
JeNUTeNlh W HauMeHbIllee oO0IIee KpaTHoe, airoput™ EBkimma mpu
pEeIICHUN 3aJa4; 3HAKOMCTBO C Pas3IMYHbBIMH IMO3UIHWOHHBIMHU CUCTEMaMU
CUHMCJICHUS; YMEHHE BBITIOHATH BBIYUCICHHE 3HAYCHUN U MIPEOOpa3OBaHUS
BBIPOKEHUI CO CTENeHSAMHU W JjorapudmMamMu, mpeoOpa3oBaHus IPOOHO-
palMOHATBHBIX ~ BBIPOKEHHI; YMEHHE  OINEPHPOBATH  IMOHATHSAMMU:

OCICI0BATCIBHOCTD, apI/I(I)MeTI/I‘-IeCKaH nporpeccust, reoMCTprUICCKad




nporpeccusi, OECKOHEYHO YOBbIBarollas TI'e€OMETpUYEcKas IpOrpeccus;
YMEHHE 3a/1aBaTh IOCIIEAOBAaTEIbHOCTH, B TOM YHCIE C IIOMOLIBIO
PEKYPPEHTHBIX (HOPMyYJI; YMEHHE ONEpUPOBATh MOHATUSAMH: KOMILJIEKCHOE
YHUCJIO0, CONPSKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOIO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpanueckas); yMeTb
IIPOU3BOJIUTH apU(PMeTUUYECKUEe JEHCTBUS C KOMIUIEKCHBIMU UHCIIAMU;
IIPUBO/IUTH IPUMEPHI MCIIOJIb30BaHUS KOMIUIEKCHBIX YMCEII; OIEpUPOBAThH
NOHATUAMM:  MaTpuma 2x2 u  3X3, ompeaenuTenb  MaTpHILbI,

FeOMeTpI/I'—IeCKI/II\/'I CMBICJI OITPCACIINTEIA

YMeHue onepupoBaTh MOHATHSAMH: palMOHANbHBIE, HpPpalMOHAIbHbIE,
MOKAa3aTeNbHBIE, CTENEHHBIC, JIOTapU(PMUYECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHUS ¥ HEPABEHCTBA, WX CHUCTEMbI, yMEHHE OIEPHUPOBATH
MOHSTUSAMU: TOXAECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHUEe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUW U HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHU, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHHUS,
HEPaBEHCTBA M CHUCTEMbl C TOMOUIBIO PA3IUYHBIX NPUEMOB; peEILIATh
ypaBHEHHUs, HEPABEHCTBA W CHUCTEMBl C T[apaMeTpOM; MPUMEHSTH
ypaBHEHUS, HEPABEHCTBA, MX CHCTEMbI I PEIICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a]1a9 U3 PA3UIHBIX 00JIacTell HAyKU U peasTbHON KU3HU

YMenue omnepupoBaTh MNOHATUAMU: (QYHKUMS, YETHOCTh (yHKUUWH,
NEPUOIUYHOCTh (PYHKIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (YHKIMH, HauOOJbllee W HAUMEHBIIEE 3HAUCHHUS
(GYyHKIMU Ha NPOMEXYTKE, HempepbIBHAs (PYHKIMSA, aCUMOTOTHI rpaduka
¢byHKUMHU, TepBas M BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuil CMBICII TPOU3BOAHOM, MEpBOOOpaszHas, OIpeneIEHHbIN
MHTErpajl; yYMEHHE HaxXOAMTh ACHUMITOThI Tpaduka (QYHKUUH; yMEHHE
BBIUUCIATH  MPOMU3BOJHBIE  CyMMBI, TPOM3BEICHMS, YacTHOIO U
KOMIMO3UIMK (YHKLIMH, HaXOAUTh ypaBHEHHE KacaTebHOW K Ipaduky
(GyHKIMU; yMEHHME HAaXOJUTh MHPOM3BOJIHBIC 3JEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MHCIIOJb30BaTh IPOU3BOJHYIO [UId HCCIENOBaHUA (YHKIMH,
HaXOJUTh HaAWOONbIIME W HAWMEHbIINE 3HAuYeHUs (YHKIMHA; CTPOUTH
rpad¥Ky MHOTOWIEHOB C HCIOJb30BAaHUEM ammapaTra MaTeMaTHUYeCKOIo
aHajau3a; NPUMEHATh MPOU3BOAHYIO JUII HAXOXKJICHHS HAWITydIlIero
pelieHuss B NPUKIATHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMHYECKUX U

(dbu3MYecKuX 3a/ladax; HAXOJUTh TUIOMAAH U 00bEMBI (PUTYyp C MMOMOIIBIO




HUHTCTpajia; IPUBOJIWUTL IMPHUMCPbI MATCMATHUYCCKOIO MOACIHUPOBAHHA C

noMOIIbI0 AU PepeHInanbHbIX YPaBHEHU I

YMeHue onepupoBaTh NOHATHIMHU: Tpaduk GyHKIMU, oOpaTHAs QyHKIHUS,
KOMIO3uLus (PyHKUMM, JMHEeHHas (QYHKUUSA, KBaJpaTudHas (QYHKLUS,
panuoHanbHas (QYHKUUS, CTENEHHas (QYHKUIUS, TPUTOHOMETPHUECKUE
GbyHKIMM, OO0paTHbIE TPUTOHOMETpPUYECKHE (PYHKIMU, IMOKazaTelbHas M
norapupmuueckass (QyHKIHUH; YMEHHE CTPOUTh TpapUKH HM3YYEHHBIX
GyHKUMH,  BBINONHATH  TpeoOpa3oBaHust  rpaduKoB  (QYHKIH,
UCMOJIb30BaTh TPa(UKHU Uil W3yYeHHs MPOLECCOB M 3aBUCHUMOCTEH, MpHU
pelIeHnH 33/a4 U3 JIPYTHX YYeOHBIX NMPEeIMETOB M 3a7ad W3 PealbHOM
KHU3HM; BBIpaKaTb (OPMYJIaMU 3aBHCHUMOCTH MEXIy BEJINYMHAMY,
MCTOJIb30BaTh CBOMCTBA W Tpaduku (QyHKIMHA Ui peleHust ypaBHEHUH,
HEpaBEHCTB M 3aJad C IapaMeTpamy; H300paxkaTb Ha KOOPAMHATHOM

IINTIOCKOCTHU MHOXXECTBA peI_HCHI/Iﬁ ypaBHeHHfI, HEPAaBCHCTB U UX CUCTCEM

YMeHue pemath TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, J0JIM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/la4d U3 OOJIaCTH YIPaBJIEHHs JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJATH BBIPAXKCHUS, ypaBHEHHs, HEPAaBEHCTBA MU UX
CUCTEMBI IO YCIIOBUIO 3aJa4yH, HMCCIEIOBATh IIOJYyYEHHOE pEUICHUE U
OLICHMBATh IMPABJONOJA0OHOCTh PE3YJIbTATOB;, YMEHHE MOJCIUPOBATH
peanbHble CUTyallMM Ha $S3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4U, UCCIEN0BATh
IOCTPOEHHbIE ~ MOJAENM C  MCHOJNB30BAaHMEM  ammapara  aiareopsl,

MHTEPIPETUPOBATH MMOTYUYESHHBIN pe3yibTatT

YMeHue onepupoBaTh MOHATHIMH: CpeaHee apu(MeTHyecKoe, MeanuaHa,
HanOoJpIIee U HAUMEHbBILIEE 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YMCIIOBOIO0 Habopa; yMEHHE HW3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMaIIMIO, MPEICTAaBICHHYIO0 B TaOJMIaX, HA AMarpaMMax, rpadukax,
OTPa)KaIOIyI0 CBOMCTBA pPEaJIbHBIX MPOLIECCOB U SIBJICHMI; IPEICTABIATD
uHGOpMAIIMI0O C TOMOLIbI0 TaOMUI] M  JUarpaMM; HCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIC, B TOM 4YHUCJIE C TMPUMEHEHHUEM TIpaPUUECKUX
METOJIOB M AJIEKTPOHHBIX CPENICTB; IrpadUyecKu MCCIeA0BaTh COBMECTHBIC

HaOJIOIEHUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue onepupoBaTh IOHATHUAMM: CIY4YaWHBIA OIBIT U CIydYalHOE
COOBITHE, BEPOSATHOCTb CIYyYalHOTO COOBITHSA; YMEHHE BBIYUCIATH

BCPOATHOCTH C HCIIOJIB30BAHUCM rpa(bnqecxﬂx MCTOHOB; TNPUMCHATH




(bOpMyIIBI CIIOKEHHS W YMHOXKCHHUS BEPOSITHOCTEH, (OpPMYIy IOTHOM
BepOsATHOCTH, Gopmyiny bepHymnn, komOuHaTopHbIe (aKTHl U (OPMYIIBI;
OLICHWBATh BEPOSATHOCTU pEANbHBIX COOBITHI; YMEHHE ONEepHUpPOBATH
NOHATUSMM:  CllyyaiiHasg BEJIMYMHA, pacIpelesieHHe BEepOsSTHOCTEH,
MaTeMaTHUECKOe OXKUJaHUe, JHUCIEPCUs W CTaHAapTHOE OTKIOHCHHUE
CIy4yallHOW  BEJIMYHMHBL, (DYHKIMM  pacnpeieleHuss W IUIOTHOCTH
PaBHOMEPHOTO, NTOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEAEICHHH; yMEHNE
UCIIONIb30BaTh CBOMCTBA M3YyUCHHBIX paclpeeleHUui Ul pelleHus 3ajad;
3HAKOMCTBO C MOHSATHSMHM: 3aKOH OOJIBIIIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIIC/IOBAHMIA; yMEHHE TIPUBOJIUTH IPHUMEPHI TIPOSIBICHHS 3aKOHA
OoNbUIMX 4YHMCEd B MPHUPOJHBIX M OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OIIEPUPOBATH MOHATUSMH: COYETaHUE, TMEePECTaHOBKA, YHCIIO COYETAHWH,
YHUCIIO  TEPeCTaHOBOK; OmHOM  HproToHa; yMeHHME  NPUMEHSTH
KOMOWHATOpHBIE (aKTHl U PACCYKACHUS U PEIICHUs 3ajad; OLCHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH TOITYUYEHHBIN pe3yIbTaT

YMenue onepupoBaTb MOHATUSMHU: TOYKa, IHpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUYHNHA YIJIa, IJIOCKUH YToJl, IBYTrpaHHbIN
yroJl, TPEXTPaHHBIN yroJ, CKpEeUIMBAaOLIMECs MPsSMBbIE, apaJlJIeIbBHOCTh U
NEePIEeHIUKYJISAPHOCTh NPSIMBIX U IUIOCKOCTEH, Yrojl MEXIYy HpsIMbIMHU,
Yroja MexAy TMpsSMOHM U IUIOCKOCTBIO, YIOJI MEXJy IUIOCKOCTSAMH,
paccTosiHue OT TOYKM JO IUIOCKOCTH, PACCTOSIHME MEXIY IpPSMBIMHU,
pacCTOSIHUE MEXy IJIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh MPU PELICHUH
3ajjau U3yueHHbIC (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHE OIICHUBAThH
pa3Mepbl OOBEKTOB OKpY)KAIOIIErO0 MHpa; CTPOUTh MaTeMaTUYECKUE
MOJENIM C TOMOIIBIO TE€OMETPUYECKUX TMOHATUA W BEJIWYUH, peuaTh

CBA3aHHBIC C HUMH MPAKTHYICCKUEC 3aJa9U
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YMeHne onepupoBaTh MOHATUSAMH: IUTOMAAb (GUTYphl, 00BEM (UTYDEI,
MHOTOTPaHHMK, NPaBUIbHBIA MHOTOTPAHHUK, CEYCHHE MHOIOTPaHHMKA,
Ky0, mapajuienenuries, Opu3Ma, NHUpaMuaa, (uUrypa U TMOBEPXHOCTb
BpallleHHs, UWIMHApP, KOHyc, map, cdepa, miomans chepsl, MIOMAIb
MOBEPXHOCTH NHPAMHJIbI, MPHU3MBI, KOHyca, LWINHApa, 00BEM KyoOa,
MPSIMOYTOJIBHOTO  Napajulefienunesa, MUpaMHJIbl, MPU3MbI, HIUHAPA,
KOHyca, I1apa, pa3BEPTKAa IOBEPXHOCTH, CEYEHMs KOHyca M LMIUHApA,
NapajuleJbHble OCH WJIM OCHOBAaHHIO, CEUYEHHME Iapa, IJIOCKOCTH,

Kacaromasacs C(l)epbl, NUWIMHApPA, KOHYCa, YMCHHUC CTPOHUTH CCYCHUC




MHOTOTPaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpHI U MOBEPXHOCTHU
BpAlllEHUs, UX CEYEHHUS, B TOM YHCJIE C IIOMOIIBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPUMEHATh CBOMICTBA Te€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
(bopMyIMpOBaTH ONpeeNeHU U3ydyaeMbIX (UTyp, BBIIBUraTh TUIIOTE3bI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpPUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OTpoBepraTh HX; YMEHHE MPOBOAUTH Kiaccudukanmuio QGUryp Imo
pa3iaMyYHBIM TpPU3HAKAM, BBINOIHITH HEOOXOAMMBIE JOTOJHUTENIbHbBIE

IMOCTPOCHUA
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YMeHHue omnepupoBaTh TOHSATHSIMH: JIBIDKCHHE B TPOCTPAHCTBE,
HapaJIJIeJIbHLIﬁ NepeHOC, CUMMCTpHA Ha IMJIOCKOCTHU M B IIPOCTPAHCTBC,
MMOBOPOT, TMpeoOpa3oBaHUE TOMOOWS, TMOAOOHBIE (UTYPBI, YMEHHE
pacmo3HaBaTh paBHbIE U MOAOOHBIE (UTYpPHI, B TOM YHCIIE€ B TPUPOJIE,
HCKYCCTBEC, apXUTCKTYPEC, UCIIOJIB30BATh IT'COMETPUUCCKHUE OTHOLICHUA ITPHU
pellieHHH 3aJa4; HAXOJUTh TEOMETPUYCCKHE BEJIMYWHBI (IUIMHA, YTOJI,
ioniaib, 00bEM) MpU PEUICHUH 33134 U3 APYTUX YUEOHBIX MPEIMETOB U
U3 peajbHOM KM3HHM;, YMCHHE BBIUUCIATH T€OMETPHUECKUE BEINYHHBI
(nmuHA, yron, MWIOmMAanh, OOBEM, IUIOMAAh MMOBEPXHOCTH), HCIIONb3YS
HN3YYCHHBIC (bOpMy.TIBI U METOJbI, B TOM YHCJIC: ILIOINAAb ITOBEPXHOCTHU
MUpaMUIbl, MPU3MBI, KOHYCa, LWIMHIpA, IJoaas cdepsl; o0béM Kyoda,
MMpAMOYTOJIBHOI'O  MapajuiCjiCiuieaa, InupaMuibl, I[IPU3MbI, NOUWIWHAPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHUE 0OBbEMOB MOIOOHBIX QUTYP
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YMeHue OIICPpHUPOBATH MOHATHAMU: HPAMOYI'OJIbHAd CUCTEMA KOOpPAHUHAT,
BCKTOpP, KOOpAWHATBI TOYKHU, KOOpPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
IIPOMU3BCACHUC BEKTOpa Ha YHCIO, Pa3loKECHUC BEKTOpa II0 6a31/Icy,
CKaJIIpHOC TIPOU3BCACHUEC, BCKTOPHOC MPOU3SBCACHUC, YTOJI MCKAY
BCKTOpaMH; YMCHUC HCIIOJb30BaTh BGKTOpHBIfI n KOOp}IHHaTHBIfI METOJ

JJIg PpCIICHUS T'COMCTPUICCKHUX 3aJad U 3aa4 JPYyTrux y‘le6HBIX npeamMcToOB
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YMmenue BLIGI/IpaTB HO,Z[XOI[?[IJ_II/Iﬁ MCTO IJId pCIICHUSA 3aaa4u, IOHUMAHUC
3HAYUMOCTH MATCMATUKHU B H3YYCHUU IIPHUPOAHBIX H O6HICCTB€HHBIX
nmponeccoB M HBHCHHﬁ; YMCHHUE pPaACIIO3HABATH IIPOSBJIICHUC 3aKOHOB
MAaTE€MaTUKH B UCKYCCTBC, YMCHHUEC IMMPUBOAUTL NPUMEPLI MATCMATHUYCCKUX

OTKPBITUH POCCUHUCKON U MUPOBOM MAaTeMaTUYECKON HAyKU




IHEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110 MATEMATHKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Hatypanbhble u nensie uncia. [Ipu3Haku AeTMMOCTH LeNbIX YHCe
1.2 Parnmonanpehble uncina. OObBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLIEHTHI, 0ECKOHEUHBIE IEPUOINIECKUE APOOH
1.3 Apudmernueckuii KOpeHb HaTypaJbHOM cTeneHu. JleldcTBus ¢ apuMEeTHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEHU
1.4 Crenens ¢ nenslM nokasareneM. CTeneHs ¢ palliOHAIBHBIM N0Ka3arenaeM. CBoiCcTBa cTeneHn
1.5 CuHyc, KOCHHYC U TAaHT'€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm yncna. JlecaTHUHBIC U HATYpaJIbHBIC JOTAPU(MBI
17 JlelicTBUTENbHBIE YKCIa. ApH(MeTHUECKUe ONepaluu ¢ JeHCTBUTENbHBIMU 4HciaaMU. [IpuOmkéHHbIE BBIYUCIEHMS, MpaBUIia
' OKpYTIJICHUS, IPUKU/IKA U OLIEHKA pe3yJibTaTa BHIYUCICHUN
1.8 [IpeobpazoBanme BbIpaKEHUN
1.9 KomiuiekcHsble yncia
2 VYpaBHEHUs U HEpPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUSA
23 Tpuronomerpudeckue ypaBHEHUS
24 [Toka3zarenbHble U JoTapupMUIECKre ypaBHEHUS
2.5 Lenbie n 1poOHO-paIIOHANIEHBIC HEPABEHCTBA

2.6 HppanmoHnanbHble HEPABECHCTBA




2.7

[oka3zarenbHbIe U JTOrapu(PpMUIECKIE HEPABEHCTBA

2.8 Tpuronomerpryeckrie HEpaBeHCTBA
2.9 Cucrembl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX YpaBHEHUH. ONpenenuTenb MaTpHIIbI
3 OyHKIMU U TpaduKu
31 OyukIms, crnocoObl 3amanus QyHkuuu. ['padpuk Qynkuun. Bzaumao oOpatneie QyHKimu. YETHpIe M HEYETHBIE (DYHKIHH.
' Ilepuonuueckue GyHKIUU
39 Ob6nacTth ompezeneHuss U MHOXecTBO 3HaueHMM ¢yHkuuu. Hymu ¢ynkuun. IlpomexyTku 3HakomocTostHCTBA. [IpomexyTku
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI (GyHKIMU. Hanbonpiiee 1 HanMeHbIee 3HaueHne (PyHKIIMHM HA IIPOMEXKYTKE
33 CrenenHas QyHKIIHS ¢ HATypaIbHBIM U IEeTbIM MoKaszareneM. E€ cBoiicTBa u rpaduk. CBoiCTBA M rpad K KOPHS /-0 CTETICHH
34 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpadukn
3.5 [TokazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaduKu
3.6 Touku paspeiBa. AcumntoTsl rpadukoB GyHKIMH. CBoicTBa PyHKINH, HEMPEPHIBHBIX HA OTPE3KE
3.7 IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN
3.8 Apudmerrnueckas u reomeTpuueckas nporpeccur. @opmyia ClI0XKHbIX IPOLIEHTOB
4 Hauana MmaTemMaTHueckoro aHanusa
4.1 [IpousBonHas GpyHkuun. [Ipon3BoaHbIe AeMEHTApHBIX (QYHKLIUH
47 [IpumeneHre NpoU3BOJHOM K HCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTh M O3KCTpeMyMbl. HaxoxaeHue HanOOJbIIEro U
' HaMMEHBIIIETO 3HAYeHUS (PYHKLUHU Ha OTPE3Ke
4.3 ITepBooOpa3nas. HTerpan
5 MHoOXkecTBa U JIOTHKA




5.1

MHoxecTBO, onepaiy HajJ MHOKecTBaMHu. [{uarpammsl Ditiiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaThCcTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIlEHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METONYECKOE OBECIIEYEHUE OFPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Maremaruka: ['eomerpus, yrayOnenHoe oOyuenue yueOHuk, 10 Kiacc,
Mepsnsk A.I'., Homuposckuit J[.A., [lonskoB B.M.; mox penaknuein [logonsckoro B.E.,
[Ipocsenienue.

2. Maremaruka: ['eomerpus,, yriybrneHHoe oOydyenue  yuyeOHuk, 11 Kmace,
Mepznsak A.I'., Homuposckuit J[.A., TlonskoB B.M.; mox penakiueit Ilomonsckoro B.E.,
[Tpoceemenue.

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
1.  T'eomerpus. YrimyOnenssiii ypoenb. 10-11 knacc. MeToauueckoe nmocooue.
byuxko E.B., Mepzmsak A.I'., ITononckuii B.b., Axkup M.C.

NUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
https://resh.edu.ru/subject/17/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYAOBAHUE
NudopMallmoHHO-HATISAHBIE MaTepHallbl: TUIAKaThl; KapTOUKH; YyuyeOHas U
CIpaBOYHAsI TUTEPATypa; HATJISAHBIE TIOCOOUS; pa3aTOYHbIEC MaTePHUATBI


https://resh.edu.ru/subject/17/

