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HOACHUTEJIBHASA 3AIIMCKA

I'eometpus sBisiercs oAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0OIIero
o0pa3zoBaHMsI, TaK KaKk 00€CTIeYMBAET BO3MOXXHOCTh M3YUCHUS JUCIUILTNH €CTECTBEHHO-HAYYHON
HAIPAaBJICHHOCTH M IPEIMETOB I'yMaHUTAapHOro Lukia. [IOCKONBbKY JIOTMYECKOE MBILLUICHUE,
dopmupyeMoe MpH M3Yy4EHHH OOYy4yaroIIMMHUCS TOHSATHUHHBIX OCHOB T'€OMETpUH, TIpHU
JIOKA3aTelIbCTBE TEOPEM U IIOCTPOCHHUM LIETIOYKU JIOTUYECKHUX YTBEPKICHUN IIPU PELICHUU
TFEOMETPUYECKUX 3aJa4, YMEHHE BBIIBUraTb W OINPOBEPraTb TI'MIIOTE3bl HEMOCPENCTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUH 33]a4 €CTECTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH (PU3NUYECKUX
3az1ay.

Ilenb ocBoeHust mporpaMMel yueOHOro kypca «l'eomerpusi» Ha yriryOJ€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEM oOyuarolmuxcs OpU HM3YYEHUM T'€OMETpUH, Kak
COCTaBJIAIOLIEH mHpeaMeTHoW oOmactu «Marematuka M HH(oOpMaTHKa» dYepe3 obecredeHue
BO3MOXKHOCTH NPUOOPETEHHs] M HUCIOJIb30BaHUs Oosiee IIyOOKMX TNeOMETpPUYECKHX 3HaHUM U
NEeUCTBUH, CIEMU(PUUHBIX T'€OMETPUM, U HEOOXOAMMBIX I YCIEHIHOTO MPOo(eCCHOHAIBLHOIO
00pa3oBaHMsl, CBA3aHHOIO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[IproputeTHBIMM 33Jja4aMU Kypca T€OMETPUU Ha YIUIyOJIEHHOM ypOBHE, PACIIMPSAIOIIUMU
U YCWJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacUIMpeHHe IIPEACTABICHUS O TEOMETPUM KAaK 4YacTd MHUPOBOM KYJIBTYpbl M
(bopMHpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYIKAIOIIAM MHPOM;

(dbopMHpOBaHUE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENSAX, MO3BOJLAIOIIMX ONKCHIBATD W HW3y4aTbh paA3HBIC  SIBJICHMS
OKpY’KaloIIero MHUpa, 3HaHWE MOHATUHHOTrO ammapara 1o paszueny «CrepeoMeTpus» yueOHOro
Kypca reOMEeTpHY;

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

dbopMHpOBaHHE YMEHHs paclio3HaBaTh Ha 4YEpPTEXaxX, MOACNSIX W B PEATbHOM MHUDE
MHOT'OTPaHHMKH U TeJa BPALICHUsl, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopmupoBaHue TOHVMAHHUS BO3MOXXHOCTH AKCHOMaTHYECKOT O IIOCTPOCHHUS
MaTeMaTHYECKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJIM AKCMOMATUKU IpPHU IPOBEACHUU
pacCyXIeHHUI;

¢dbopmMHupoBaHHE YMEHHs BIAJETh METOJAMH JIOKA3aTEeIbCTB M QJITOPHUTMOB pEIICHHUS,
YMEHHs HX IPUMEHATb, IPOBOAUTH [JOKA3aTENIbHBIE PACCY)KIACHUS B XOAE peELICHUS
CTEpEOMETPUYECKHX 3a/Jad U 3aJad C [PAKTUYECKUM CojAepKaHueM, (popmupoBaHUe
NPEICTaBICHUS O HEOOXOAMMOCTH J0Ka3aTelIbCTB TPH OOOCHOBAaHMM MAaTEMAaTHYECKHX
YTBEP)KIACHUM U POJIM AKCMOMATUKHU B IIPOBEICHUM I€yKTUBHBIX PACCYKICHH;

pa3sBUTHE M COBEPILIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEH
oOyyarolmuxcs, I03HAaBaTeIbHOW AKTUBHOCTH, HCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIIEHHS, THTEPECA K N3YYEHHUIO T€OMETPUH;

¢dopmupoBanne (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOH TE€OMETPHH: YMEHHS
pacro3HaBaTh MpPOSBICHUS TEOMETPUYECKHX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaJIbHBIX KU3HEHHBIX CUTYalUsAX U IPU M3YYEHHUH JAPYTUX YUEOHBIX MPEAMETOB, IPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS PEAIBHBIX CHUTyalUd, 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 kinaccaoOyyaronuiics HayquTCs:

CBOOOJTHO OTIEpPUPOBATh OCHOBHBIMHU MOHSTUSMHU CTEPEOMETPUH TIPU PEIICHUH 3a/1a4 U
MIPOBEJICHUN MaTeMaTUYECKUX PAacCyKICHUH;

NPUMEHSTh AKCUOMBI ~ CTEPEOMETPUM W CJICICTBUS W3 HHX T@PH  PEHICHUU
TeOMETPUYECKUX 3a/1a4;

KJIaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B MPOCTPAHCTBE, MIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO ONIEpUPOBATh MOHSATHSMH, CBS3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEKY MPSIMON U TUIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHITHUSAMH, CBSI3aHHBIMH C MHOTOTDAHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BUABI MHOTOTPAHHUKOB (IIpHU3Ma, NHpaMH[A,
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo0);

KIIaCCU(UITMPOBATH MHOTOTPAHHUKHY, BEIOVPAsi OCHOBAHUS JJIs KJIACCH(PUKAIUY;
CBOOOJIHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C CEUYCHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITIOJIHATH TapaJljIeNIbHOE, IIEHTPAJIbHOE U OPTOTOHAIBFHOE MPOSKTHPOBaHNE QUTYP HA
TUTOCKOCTB, BBITIOJHSATH N300paKeHHs (GUTYp Ha IIOCKOCTH;

CTPOUTH CCUCHHUSI MHOTOTPAaHHUKOB PA3IUYHBIMU METOJAMH, BBHITIOIHITH (BBIHOCHBIC)
IJIOCKUE YEPTE)KH W3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHM3Y;

BBIUUCIIATh  IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpH3Ma, IHPaMHUIA),
TE€OMETPUYECKUX TeJl C MPUMEHEHHEM (GopMy;

CBOOOJTHO ONEpPHPOBATH IMOHATUSMHU: CHMMETPHUS B TPOCTPAHCTBE, IIGHTP, OCh H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOPIUHATAM B
IIPOCTPAHCTBE;

BBITTOJTHSATHICHCTBUSIHAIBEKTOPAMU;

pemarh 3aJa4d Ha JIOKa3aTeIbCTBO MAaTEMaTHUECKUX OTHOIICHHH M HaXOXXICHUE
TEOMETPUYECKUX  BEJIMYUH, TPUMEHSS U3BECTHBIE METOABI TPU  PEIICHUU
MaTeMaTHYECKUX 33]]a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CJIOXHOCTH;

MPUMEHSTH MIPOCTEHIINE MPOrPaMMHBIE CPEICTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPY PEIICHUH CTEPEOMETPHUYECKUX 3a71ad;

U3BIIEKATh, peoOpa3oBHIBAThH U UHTEPIPETHPOBATH nH(pOpPMAIIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUrypax, MPEICTABICHHYI0 Ha YepTeKax |
PUCYHKaX;

NPUMEHATh TIONyYeHHbIC 3HAHUS HA TMPAKTUKe: CpPaBHUBATh M aHAIU3HPOBATH
pealIbHBIC CUTYaIllMH, IPUMEHSATh WU3yYCHHBIC MOHITHS B IMPOIECCE TOWCKA PEIICHUS
MaTeMaTHYeCKu cHOPMYITUPOBAHHON MPOOIEMBI, MOACITHUPOBATh PEAIbHBIC CHUTYAITUH
Ha S3bIKE TEOMETPUH, WCCIEI0BATh TOCTPOCHHBIE MOJETH C HCIOJIb30BAHUEM
TEOMETPUUECKUX TOHATHA M TEOpeM, ammapara ajireOphl, pemarbh MpPaKTHUYECKUe
3aJ]auu, CBSI3aHHBIC C HAXOXKICHUEM ICOMETPUUCCKUX BEJIHMUMH;

UMETh TPEJCTaBICHUsI 00 OCHOBHBIX ATalax pa3BUTHS TEOMETPUU KaK COCTABHOM
YacTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 kinaccaoOyydaronuiics HayquTCs:



CcBOOO/IHO OTEPUPOBATH MOHATUAMHU, CBSI3aHHBIMU C IMIIMHIPUYECKOM, KOHUYECKON U
chepruecKoil MOBEPXHOCTIIMH, OOBICHSATH CIIOCOOBI TIOTYUYCHHUS;

OTepUPOBATh MOHATUSMH, CBS3aHHBIMH C TEJIaMH BpAIICHUS: LUIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Teja BpalleHus (MHIUHIP, KOHYC, chepa u map) U 0ObSICHATh CIIOCOOBI
MOJTyYEHUS TEJl BpaIlleHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIoiokeHue cepbl U MI0CKOCTH;

BBIUHCTISATh BEJIUYUHBI HJIIEMEHTOB MHOTOTPAaHHUKOB W TeNl BpallleHus, o0BbEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAILCHHUS, T€OMETPHUECKUX Tell C
npuMeHeHueM (Gopmyr;

CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBSI3aHHBIMU ¢ KOMOWHAIMSAMU TEJl BPAILCHHUS H
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy W OMHCaHHBINA OKOJO chepsl,
cdepa, BiMCaHHAS B MHOTOT'PAaHHHUK HJIM TEJIO BPAIICHUS;

BBIUUCIIATH COOTHOLICHUS MEX]y IUIOMIAJSIMH MTOBEPXHOCTEH U 00bEMaMH 1MOT00HBIX
TeN,

n300pakaTh u3y4yaemble (UTYpbI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IPOCTBIX O00BEMHBIX (GUIYp: BHJI CBEpXY, COOKY, CHU3Y, CTPOUTh CEUEHUS
TeJ BpalleHHUS;

W3BJICKATb, WHTEPIPETHPOBATH u npeoOpa3oBHIBATH UHPOPMAIIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKNX (GUTypax, MPEACTAaBICHHYIO Ha uepTexax u
PHUCYHKaX;

CBOOOJTHO OTIEPUPOBATH IMOHITHEM BEKTOP B MIPOCTPAHCTBE;
BBITIOJTHATHONIEPAIIMMHAIBEKTOPAMU;

3aJ1aBaTh IUNIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CHCTEME KOOP/AMHAT;

pemarh TEeOMETpPUYECKHE 3a/Jadd Ha BBIYHCICHHWE YIJOB MEXIy TNPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1a IIPH PEIICHUU;

CBOOOJHO OMNEPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C JBI)KEHHEM B TIPOCTPAHCTBE,
3HATh CBOMCTBA JABUKEHUM;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHUKOB M T BpAIlEHHs IPH MapauIeIbHOM
MepeHoce, [eHTPAIbHON CUMMETPUH, 3€pKATbHON CUMMETPUH, MIPHU MIOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEUEHUS MHOTOTPAaHHUKOB U TEJI BpAlICHHS: CEUEHHUs LWIHHJIpa
(mapasuienbHO U NEPIEHIUKYIISIPHO OCH), CEUYCHHS KOHYca (IapaiesibHble OCHOBAHHIO
U MPOXOJIAIIME Yepe3 BEPILUHY), CEUEeHUS 11apa;

UCIIONIb30BAaTh METOJAbl TOCTPOEHUS CEUEHHWiIl: METOJ CJENOB, METOJl BHYTPEHHETrO
MPOEKTUPOBAHUS, METO]I TIEPEHOCA CEKYILEH MIIOCKOCTH;
JI0Ka3bIBaTbI€OMETPUUECKUEYTBEPIKICHUS;

INPUMEHATh TEeOMETpHUYeCKHe (AKThl I pelIeHHs CTePEOMETPUYECKHUX 3ajad,
MPEIONIArafoIIuX HECKOJIBKO IIAaroB PEUIeHHUs, €CIIU YCIOBUS MPUMEHECHHUS 3aJJaHbl B
SIBHOW M HESIBHOU hopMme;

pemiaTh 3aJaud Ha JIOKA3aTeIbCTBO MAaTEMaTHUECKUMX OTHOIIECHUH M HaXOXXICHHE
r€OMETPHUYECKUX BEITHYHH;

IPUMEHSTH NPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI PH
PEIICHUN CTEPEOMETPUIECKUX 3a/1aY;



IPUMEHATh TOJlyYeHHbIE 3HAHUSA Ha TMpakTHKe: CpPaBHMBATh, AHAIM3MPOBATH U
OLIEHUBATh PEaJIbHbIE CUTYALlUH, IPUMEHATh N3YUECHHBIE MTOHATHSI, TEOPEMBI, CBOICTBA
B IIpollecce IOMCKAa pELIeHHUs MaTeMaTH4ecKu Cc(HOpPMYIHMPOBAHHONW MPOOIEMBI,
MOJIETTUPOBATh pealbHbIE CUTYalluH Ha A3bIKE F€OMETPHUH, UCCIIE0BATh TOCTPOCHHbIE
MOJIENIA C UCTOJIB30BAHUEM T'€OMETPUYECKHX MOHATHI M TEOpeM, ammapara aiareOpsl,
pelaTh NpakTUYECKHE 33a1a4H, CBSI3aHHbIE ¢ HAXOKAECHUEM I€OMEeTPUYECKHUX BEJINYNH;
UMETh MpPEJCTaBICHUs OO0 OCHOBHBIX 3Tamax pa3BUTHUS TEOMETPUU KaK COCTABHOMN
4acTH (PyHAAMEHTA pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KonnuecrBouacos
Ne HanmeHoBaHMepa3eioB U DJIeKTPOHHBIe (HH(POBHIE)
IIpakTnyecknepadboT
n/n TEMIIPOrpaMMBbI Bcero KOHTpO_]]],H],]epaﬁ()TLI 06pa3OBaTeﬂbeIepecypc1>l
bl
1 B 7 1 https://resh.edu.ru/http://school-
BEJICHUE B CTEPEOMETPHIO collection.edu.ru/
5 B3anMHoe pacnionoxeHnue 6 1 https://resh.edu.ru/http://school-
IPSIMBIX B IIPOCTPAHCTBE collection.edu.ru/
3 ITapaenbHOCTD NPAMBIX U g https://resh.edu.ru/http://school-
IJIOCKOCTEW B IPOCTPAHCTBE collection.edu.ru/
4 IlepnieHAUKYISAPHOCTD MPSAMBIX U 25 https://resh.edu.ru/http://school-
IIJIOCKOCTEH B IIPOCTPAHCTBE collection.edu.ru/
https://resh.edu.ru/http://school-
5 VYTIIBl ¥ paccTosHUA 16 1 .
collection.edu.ru/
https://resh.edu.ru/http://school-
6 MHOrorpaHHUKH 7 1 :
collection.edu.ru/
7 B 12 https://resh.edu.ru/http://school-
CKTOPRL B pocTparictse collection.edu.ru/
g [ToBTOpeHue, 06001IeHUE U 5 )
CHUCTEMAaTH3alMsl 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME




11 KIIACC

KoandecTBouacoB
Ne HanMenoBanuepasne/ios u JIeKTPpOHHBIe (HH(POBHIE)
IIpakTnyecknepadorT
n/n TeMIIPOrpaMMBbl Bcero KouTtpoJibHbIepadoThl o0pa3oBaTe/ibHbIEPeCYPCHI
bl
https://resh.edu.ru/http://school-
1 AHaIUTHYECKASTEOMETPUS 15 1 :
collection.edu.ru/
, [ToBTOpenue, 0600IIeHNE 1 15 1
CUCTEMAaTH3aIus 3HaHUH
.. https://resh.edu.ru/http://school-
3 OO6BEMMHOrOrpaHHUKA 17 1 collection edu.ru/
https://resh.edu.ru/http://school-
4 Tenapaterus 24 I collection.edu.ru/
5 [Tnomaan noBEpXHOCTH U 9 1 https://resh.edu.ru/http://school-
00BEMBI KPYTJIBIX TEI collection.edu.ru/
https://resh.edu.ru/http://school-
6 JBroxkeHust 5 1 .
collection.edu.ru/
7 [ToBTOpenue, 06001IeHNE U 17 )
CUCTEeMAaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 2 0
ITPOT'PAMME




INOYPOYHOE INIAHUPOBAHHUE

10 KJIACC
Ne KonunyecrBouacoB
HJarausy JJIEKTPOHHBICHN(PPOBBLICOOPA30B
n | Temaypoka Be KonTpoabHbl IIpakTH4yecku
YeHust aTeJIbHbIEPECYPChI
/ ero | epadoThI epadoThI
n

OcHoBHbIE MpaBUiia H300paKeHUs
Ha PUCYHKE TUIOCKOCTH,
napajuIeNbHBIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

[ToHATHS CTEpeOMETpHH: TOUKA,
npsimMasi, MI0CKOCTh, POCTPAHCTBO.
OcHoBHbIE MpaBUiIa H300pakeHUs
Ha PUCYHKE TUIOCKOCTH,
MapajuieIbHBIX MPSMBIX (OTPE3KOB),
CepeIrHbI OTpe3Ka

http://school-collection.edu.ru/

[TonsTus: nepecexaronecs
MJIOCKOCTH, TTEPECEKArOITUECs
npsiMasi ¥ TJI0CKOCTb;
MTOJTYTIPOCTPAHCTBO

http://school-collection.edu.ru/

[TonsaTus: nepecexaronmecs
IIJIOCKOCTH, NEPECEKArOIINECS
npsiMasi ¥ MIOCKOCTb;
MTOJIYITPOCTPAHCTBO

MHororpaHHUKH, U300paxKeHue
IIPOCTEHIINX NPOCTPAHCTBEHHBIX

http://school-collection.edu.ru/




¢buryp, HECYIECTBYIOIMNUX 0OBEKTOB

MHororpaHHUKH, U300paXKeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HECYIIECTBYIOIMNUX 0OBEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEZICTBHSI U3 HUX

http://school-collection.edu.ru/

AxcuoMel CTCPCOMCTPHUU U IICPBLIC
CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
crneactBus U3 HUX. CocoOsbl
3aJ]aHus TIPAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE.
O003HaUEHUSANPSAMBIX U TUIOCKOCTEH

10

N3o0paxeHne ceyeHui MupamMuibl,
Ky0a U pU3Mbl, KOTOPbIE IPOXOJAT
yepes ux péopa.
N300pakeHuenepece4eHus oIy deH
HBIXIIOCKOCTEMN.
PackpaimBaHHeNOCTPOCHHBIXCEUEH
MHApPa3HBIMULIBETAMHU

http://school-collection.edu.ru/

11

N300paxeHne ceyeHH MupamMuibl,
Ky0a U IpU3MBbl, KOTOPBIE IPOXOJIAT
yepes ux péopa.
N300pakeHuenepece4eHus oIy deH
HBIXIIOCKOCTEMN.
PackpaimBaHHeNOCTPOCHHBIXCEUEH
MHAPa3HBIMULIBETAMHU

12

N300paxeHne ceyeH MUpamMuibl,




Ky0a ¥ MPU3MBbI, KOTOPBIC IPOXOJISAT
gyepe3 ux péopa.
H300pakeHuenepeceYeHUs IOy YeH
HBIXTUIOCKOCTEH.
PackpammBaHHenOCTPOCHHBIXCEUEH
Uipa3HBIMUIIBETAMHA

13

N300paxeHne ceyeHU nupamuibl,
Ky0a 1 IPU3MBI, KOTOPBIE TPOXOIAT
gyepe3 ux péopa.
N300paxeHnenepeceyeHns oIy YeH
HBIXIUTOCKOCTEH.
PackpanBaHuenocTpOeHHbBIXCEUEH
UIpa3HBIMUIBETAMH

14

Merton cnenoB 1uisi TOCTPOCHUS
CeUyeHUN

http://school-collection.edu.ru/

15

Merton cnenoB 1uisi TOCTPOCHUS
ceueHuil. CBoiicTBa nepeceueHuit
MPSAMBIX U ITOCKOCTEH

16

Meron cienoB i MOCTPOEHUs
ceueHuii. CBoICTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

17

[TocTpoeHue ceueHuil B mUpamMmuze,
KyOe 1o TpéM ToukaM Ha p&bpax.
Co3znaHnie BBIHOCHBIX YepTeXeH U
3aIUCh 1IaroB MOCTPOCHUS

http://school-collection.edu.ru/

18

[TocTpoeHune ceueHuit B MUpamMuze,
Ky0e 1o TpéM ToukaM Ha pEbpax.
Co3znaHue BBIHOCHBIX YEPTEXKEN U
3alKCh IIAr0B OCTPOCHUS




19

[TocTpoenne ceueHnit B nupaMue,
KyOe 1o TpéM Toukam Ha pEOpax.
Co3niaHre BBIHOCHBIX YEPTEKEN U
3aMKCh IIaroB NOCTPOEHUS

20

ITocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM Toukam Ha pEOpax.
Co3nanue BBIHOCHBIX YEPTEKEN U
3aIKCh IaroB MOCTPOCHUS

21

[ToBTOpEHME MIIAHUMETPUN:
Teopema 0 mMpONOPLMOHAITBHBIX
orpe3kax. [logobuerpeyroibHUKOB

https://resh.edu.ru/

22

IToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUEHUSX HAa BHIHOCHBIX YEPTEKAX.
HcTopusipa3sBUTHAIUIAaHUMETPUN U
CTEpPEOMETPUH

https://resh.edu.ru/

23

KoutponrnHas padora "AKCHUOMEI
p p
crepeometpun. Ceuenus"

24

B3auMHoe pacronoxeHue npsMbIX B
npoctpancTBe. CKpenBaronecs
npsamele. [Ipuznaku
CKPEIIMBAIOIIUXCS TPSMBIX.
[TapannensHblenpsIMbIC B
IIPOCTPAHCTBE

https://resh.edu.ru/

25

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOU
NapaJuIeIbHOU TaHHOM IPSIMOM,
IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKAILEH Ha

https://resh.edu.ru/




JlaHHOU mpsimoit. JlemMma o
nepeceYeHNUNAPATIICTbHBIXITPSIMBIX
IUIOCKOCTBIO

26

[TapanienbHOCTh TPEX MPSIMBbIX.
Teopema 0 TpEX mapayeaIbHbIX
npsimMbix. Teopema o
CKpCHINBAIOIIUX CATIPAMBIX

http://school-collection.edu.ru/

27

[TapannenpHOE MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
MIPOEKTUPOBAHUS.
N3o0pakennepasueixpuryp B
MapajuIeIbHONIIPOEKIINT

http://school-collection.edu.ru/

28

[lenTpanbHas npoekuus. Yroic
COHAITIPaBJIEHHBIMH CTOPOHAMH.
YroaMexaynpsMbIMu

http://school-collection.edu.ru/

29

3amaun Ha 10Ka3aTeIbCTBO
UCCJICIOBAaHKE, CBSI3aHHBIC C
PacCIoJIOKCHUEM MIPAMBIX B
POCTPAHCTBE

30

[TonsATHSA: MapauIEIbHOCTD IPSIMOU
Y IUIOCKOCTH B IIPOCTPAHCTBE.
IIpu3Hak napaienbHOCTH NPAMON U
IUIOCKOCTH.
CpoiicTBanapauIeIbHOCTUIIPSIMON U
IUIOCKOCTH

http://school-collection.edu.ru/

31

['eomeTpuueckue 3a1aun Ha
BBIUHCJIEHHUE U JOKA3aTENbCTBO,
CBSI3aHHBIE C NAPAJIJIEIIBHOCTHIO
IIPSIMBIX U IIJIOCKOCTEN B




MIPOCTPAHCTBE

32

[TocTpoeHne ceuenust, IPOXOIAIIErO
yepe3 JaHHYIO NPSMYI0 Ha YyepTexe
Y MapAIJIETBHOTO IPYTOW MPSIMO.
PacuérorHoeHmit

http://school-collection.edu.ru/

33

[TapamensHas npoexkuus,
MMPUMCHCHHUEC OJI MOCTPOCHUA
ceueHui Ky0a u napasuieienumnesa.
CaoiicTBanapajuiesienuneaa u
MIPU3MBI

http://school-collection.edu.ru/

34

ITapamienpHbIe INIOCKOCTH.
[Ipu3Haky napayienbHOCTH IBYX
IJIOCKOCTEH

35

Teopema o napajiieIbHOCTU U
€AMHCTBEHHOCTH TUIOCKOCTH,
MPOXO/SIIEH Yepe3 TOUKY, He
MPUHAJICKALLYIO TAHHON
TJIOCKOCTH U CIIEJCTBUSA U3 HEE

36

CBoiicTBa napasiesbHbIX
IJIOCKOCTEW: 0 MapaJyIeIbHOCTH
MPSIMBIX NIEPECECUEHUS] IPU
MEPECEUCHUH JBYX NapajlIeIbHbIX
IJIOCKOCTEN TPEThei

37

CaoiicTBa mapajuieIbHbIX
TUIOCKOCTEH: 00 oTpe3kax
NapajieIbHbIX MPSAMBIX,
3aKIIFOUEHHBIX MEXKITY
napajuieIbHbIMU TUIOCKOCTSMH; O
IIEPECCUCHUU IPSIMOU C IBYMS




mapayiCJIbHbIMHA IIJIOCKOCTAMUA

38

[ToBTOpenue: Teopema I[Tudaropa na
IUIOCKOCTH

http://school-collection.edu.ru/

39

IToBTOpEHMUE:
TPUTOHOMETPUAIPSIMOYTOJILHOTOTPE
YIOJIbHHKA

http://school-collection.edu.ru/

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIHLHOTO
napajuiejenunesia

41

Brruncnenue IiaMH OTpe3KOB B KyOe
U IPSIMOYTOJIbHOM
napajienenunese

42

[TepnieHIUKYISIPHOCTD MPSMOM U
mockoctu. [Ipu3nak
MEPIEeHIUKYIIPHOCTH IPSIMON U
IUIOCKOCTH

43

[lepneHUKyYISIPHOCTD MPAMOM U
iockocTy. [Ipusnak
MEPIEHANKYISIPHOCTH MIPSIMOMN U
IUIOCKOCTH

http://school-collection.edu.ru/

44

Teopema o CyleCTBOBAaHUY U
€AVMHCTBEHHOCTH MPSIMOH,
MPOXOJIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHANKYIISIPHON
K IUIOCKOCTH

45

[InockocTH U epreH UKy ISIpHBIE
UM IIPSIMBIE B MHOTOT'PaHHUKAX

46

IInockoctu u NEPpNCHAUKYJIAPHBIC
UM IIPSIMBIC B MHOTOI'paHHUKax




47

[lepnienauKyIsIp U HAKIOHHAS.
[TocTpoenue nepneHuKyispa u3
TOUYKH Ha MPSIMYIO

48

[leprieHuKyIp U HAKIOHHAS.
ITocTpoeHne nepneHauKyIsipa u3
TOYKHU Ha MPSIMYIO

49

Teopema o TpEX nepneHAUKYIApax
(mpsiMast 1 oOpaTtHas)

http://school-collection.edu.ru/

50

Teopema o TpEX mepreHANKYIIpax
(mpsiMast 1 oOpaTHas)

51

yTOJ'IMC)KI[YCKpCH_II/IBaIOH_[I/IMI/ICHHpH
MBIMH

52

[Touck mepreHIUKYISAPHBIX TPSIMBIX
C TIOMOIIBIO MEPIEHIUKYISIPHBIX
IUIOCKOCTEHN

53

OpTOroHaJIbHOEPOEKTUPOBAHUE

http://school-collection.edu.ru/

54

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
IIPaBUJIILHOM IMUPAMUJIBI C TOMOIIBIO
OpPTOTOHAJIBHOU MPOEKIIUH

55

[Toctpoenue ceueHuit Kyoa, MPU3MBL,
MPAaBWIBHON NUPAMHUJIBI C TTOMOUIBIO
OPTOrOHAJILHOM MTPOEKLIMHU

56

CummeTpust B IPOCTPAHCTBE
OTHOCHUTEJIBHO MJIOCKOCTH.
ITnockocTucumMmeTpuil B
MHOTOTpaHHHUKaX

https://resh.edu.ru/

57

[Tpu3Hak neprneHauKyIIpHOCTH
NpSMOM U TJIOCKOCTH KaK CIIE/ICTBUE




CUMMCTPUHU

58

[IpaBuiibHBIE MHOTOTPaHHUKH.
Pacuér paccTossHMI OT TOYKH 10
IUIOCKOCTH

https://resh.edu.ru/

59

[IpaBuiibHBIE MHOTOIPaHHUKH.
Pacuér paccTosHMiA OT TOUKH 10
IUIOCKOCTH

60

CrniocoObl OIyCTHTB
NEPIEHUKYJISPbl: CHMMETPHS,
CABUTI TOYKH 110 NapaJIeIIbHON
IPSIMOi

61

CaBur no HenapauienbHON NPSAMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbhas pabota "B3aumnoe
pacmoIoKeHue MPSMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

63

[ToBTOpEHME: Yroa MEKIY MPSIMBIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

https://resh.edu.ru/

64

IToBTOpEHME: YroiI MEKIY
CKPEIMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

['eomeTpuueckue MeToapl
BBIYUCIICHUA yIJIa MCXKAY NPAMBIMU
B MHOT'OI'paHHUKax

66

JByrpannsiii yroia. CBOHCTBO
JMHEWHBIX YIJIOB IBYIPAHHOTO yrIiia

http://school-collection.edu.ru/




67

[TepnenguKyIsIpHBIC IIOCKOCTH.
CBolicTBa B3aMHO
MEPIEeHIUKYISIPHBIX TIOCKOCTEN

68

[Tpu3Hak neprneHauKyIIpHOCTH
IUIOCKOCTEH; TeOpeMa O MPAMON
IepeceyeHus IByX INIOCKOCTEH
MEPIEHANKYJISIPHBIX TPEThEU
IUIOCKOCTH

69

[IpssMOyTONBHBIN MapajuIeIenunes;
KyO; U3MepeHusi, CBOICTBa
IPSIMOYTOJIBHOTO NIapajuIeeuIe a

70

Teopema o auaroHaiu
MPSMOYTOJIBHOTO TapajuiesienuIe1a
U CJIEICTBUE U3 HEE

http://school-collection.edu.ru/

71

CrepeomeTpuuecKre U MPUKIIATHBIE
3aJ]a4M, CBS3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKCHUCM MIPSAMBIX U
TUTIOCKOCTH

72

HOBTOpeHI/IeZ CKpCIIUBAKOIIHUECS
MMpAMBIC, MAPAJUICIIBHBIC TINIOCKOCTH
B CTaHAAPTHBIX MHOI'OI'PAHHUKAX

73

Hapa mapajjiCJIbHbIX IUIOCKOCTEH Ha
CKpCHINBAIOIIUXCA MTPSAMBIX,
PacCTOAHUC MCIKIY
CKpCUINBAOIUMUCH IIPAMBIMHU B
MMPOCTBIX CUTyallUAX

74

PaccrossHIE OT TOUKH J0 IINIOCKOCTH,
PacCTOSAHUC OT HpHMOfI a0

http://school-collection.edu.ru/




IIJIOCKOCTHU

75

Brruucnenue pacctosHUN MEXIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
MIOMOUIBIO NEPIEHANKYJIIPHON
IUIOCKOCTH

76

TpéxrpaHHslii yroj, HEpaBeHCTBA
JUISl TPEXTPaHHBIX YIIIoB. Teopema
ITugaropa, TeopeMbl KOCUHYCOB U
CUHYCOB Ul TPEXTPAHHOIO yTila

http://school-collection.edu.ru/

77

OnemMeHTHI chepuuecKoit
r€OMETPHHU: T'€0/Ie3UYECKIe JTMHUN
Ha 3emiie

https://resh.edu.ru/

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

CucremMaTuzanus 3HAaHUU
"MHOrorpaHHuK 1 €ro 3J1€MeHTHI"

80

[Tupamuaa. Buabl nupamui.
[IpaBunpHas nupamuga

https://resh.edu.ru/

81

IIpusma. [IpsiMast 1 HaKJIOHHAsA
nmpu3Msl. [IpaBunbHas npuzma

https://resh.edu.ru/

82

[IpssMoit napasnenenunen,
IIPSAIMOYTOJIBHBIN MapajuIeIeIuIe],
KyO

&3

Bplykiible MHOTOTpaHHUKH.
Teopemadiinepa

https://resh.edu.ru/

84

BbInmykiible MHOrOrpaHHUKH.
Teopema Jinepa. [IpaBuibHble U
MOJTYIPABUIIbHBIE MHOTOTPAHHUKHU




KonTponbhas pabota

85 "MHororpaHHuku" !
[TonsiTHEe BEeKTOpA HA TUIOCKOCTH H B '

86 1 http://school-collection.edu.ru/
MIPOCTPAHCTBE

87 CyMMaBeKTOPOB 1

88 | PasHOCTBBEKTOPOB 1

89 IIpaBuio mapasienenumnena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa o 6asucy

91 TPEX BEKTOPOB, HE JICKAIIIUX B 1
OJIHOM IUIOCKOCTH

92 CkansipHoe mpou3BeIeHUE 1

93 Brruncnenue yria Mexmy 1
BEKTOPAaMHU B IIPOCTPAHCTBE

94 [Ipocreiiue 3a7a4u ¢ BEKTOpaMu 1

95 | Ilpocreiitme 3a1a4u C BEKTOpaMHU 1

96 | Ilpocrelimues anauu ¢ BEKTOpaMHu 1

97 [Ipocretinue 3a7a4u ¢ BEKTOpaMu 1

08 O0600611eHne U cucTeMaTu3alus |
3HAHUI

99 O0600611eHne U cucTeMaTu3alus !
3HAHUU

10 | OO6o06meHue u cucTeMaTH3aIusI 1

0 3HAHUH

10 | OO6o06meHue u cucTeMaTH3aIusI 1

3HAHUN




10
2

ITpomexkyTouHas aTrecTamus
( KoHTpoOJIbHas1 padoTa)

OBIIEE KOJIMYECTBO YACOB I1O0

ITPOTPAMME

10




11 KIIACC

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KonTtpoibHbiep
a0oThI

IIpakTH4eckuep
a00ThbI

Jarausyue
HHUA

DJIeKTPOHHBIenH(ppoBBICOOpa3OBaTEIb
HbIepecypcehl

[ToBTOpEHME TEMBI
"Koopaunatsl
BEKTOpa Ha
IJIOCKOCTH U B
npocTpaHcTBe"

[ToBTOpEHKE TEMBI
"CkaysipHoe
MPOU3BEJCHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruucnenue yria
MEXy BEKTOpaMH B
nmpoctpaHcTae”

IToBTOpEHKE TEMBI
"VpaBHeHHE MTPSIMOH,
MPOXOIALLIEH uepe3
JIBE€ TOYKHU"

YpaBHeHue
IJIOCKOCTH, HOPMaJb,
ypaBHEHHUE TIOCKOCTH
B OTpE3Kax

http://school-collection.edu.ru/

YpaBHeHue




TUIOCKOCTH, HOpMaJib,
ypaBHEHHUE TIOCKOCTH
B OTpE3Kax

BekropHoe
MIPOU3BEICHUE

JInnelneIe
HEpPaBEHCTBA,
JIMHEHHOE
MPOrpaMMHUPOBAHKE

JInneineIe
HEpPABEHCTBA,
JIMHEHHOE
MIPOTPaMMHUPOBAHHE

http://school-collection.edu.ru/

10

AHanuTnyeckue
METOABI pacyéra yria
MEXy MPSMBIMU B
MHOTOT'PaHHHUKAX

11

AHanuTHyeckue
METOJIbI pacuéTa yria
MEXY MJIOCKOCTSIMU
B MHOT'OTPaHHUKAX

http://school-collection.edu.ru/

12

dopmyra pacCTOSHUS
OT TOYKH JI0
TUIOCKOCTH B
KOOpJIMHATaX

13

Haxoxxnenue
pacCTOAHUI OT TOYKH
JI0 TIJIOCKOCTH B KyOe




14

Haxoxxnenue
pPacCTOAHUI OT TOYKH
JI0 TJIOCKOCTH B
MPaBUIbHOMN
nupamue

15

KonTponbnaspabora
"AHanuTH4YecKas
reomeTpus"

16

CeueHus
MHOTOTPAHHHUKOB:
CTaHJApTHBIEMHOTOTP
aHHUKHU

17

Ceuenns
MHOTOTPAaHHHUKOB:
METOJT CJIEOB

18

Ceuenus
MHOFOFpaHHHKOBI
CTaHHapTHHW
IIOCKOCTH,
HepecequI/I;I HpHMBIX
7 INIOCKOCTEN

19

ITapamiensHbie
IPSIMBIE U TIJIOCKOCTH:
napaJeibHble
CCUCHUA

20

[TapannensHble
IIPSIMBIE U IUIOCKOCTH:
pPacy€T OTHOLIEHUN




21

[TapannensHbie

MMPAMBIC U ITJIOCKOCTH:

YTIIBI MEXKY
CKPELIMBAIOIUMHUCS
OPSMBIMH

22

[leprnienauKyIsIpHBIC

MMPAMBIC U ITJIOCKOCTHU:

CTaHJIapTHBIE Mapbl
MEePIIECHIUKYJISIPHBIX
IJIOCKOCTEHN U
MPSMBIX, CHMMETPHUH
MHOT'OTPaHHUKOB

23

[leprnienquKyIsIpHBIC

MMPAMBIC U ITJIOCKOCTHU:

TeopemMa O Tpex
NEePIIeHIUKYIIpax

24

IlepnenaukynsipHbIe

MMPSAMBIC U ITJIOCKOCTH:

BBIYUCJICHUS JJINH B
MHOT'OI'paHHHKax

25

IloBTOpEHHE:
TUTOIAIH
MHOTOYTOJIHUKOB,
bopMyIIbl ISt
TUIOIIaaeH,
COOOpaKeHHS
nmogoous

26

IloBTOpEHHE:
IUIOLIA U

http://school-collection.edu.ru/




MHOTOYTOJIbHUKOB,
bopMyITBI ISt
IIOIAACH,
COOOpaKeHHS
noxoous

27

[ToBTOpEHUE:
TUTOIIATN
MHOTOYTOJIbHUKOB,
bopMyITBI ISt
IIOIAACH,
COOOpaKeHHS
noao0us

28

IImontanu ceuenuit
MHOTOTPAHHHUKOB:
TIJTOIIA I
MMOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpaKeHHS
o100us

29

IImomtanu ceuenuit
MHOTOTPAHHHUKOB:
TIJTOIIA I
MMOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpaKeHHS
o100us

30

KonTtponbhas pabota
"[ToBTOpEHME:
MHOTOTPAHHUKH,




CEUCHUs
MHOTOTPaHHUKOB"

31

O0BéM Tena. O0beEM
MPSIMOYTOJIBHOTO
napajuiesieue 1a

https://resh.edu.ru/

32

3anmaun 00 yABOCHUU
Ky0a, 0 KBaaparype
Ky0a; 0 TPUCEKIINHU
yria

https://resh.edu.ru/

33

CrepeomMerpuueckne
3aJa4u, CBA3aHHBIC C
00BEMOM
HPSIMOYTOJIBHOIO
napaJuleenune1a

34

[Ipuknanneie 3a1a4u,
CBSI3aHHBIE C
BBIYHCIICHUEM 00BbEMaA
MPSIMOYTOJIBHOTO
napa’suiesienure1a

https://resh.edu.ru/

35

O06BEM npsiMoit
PU3MBI

https://resh.edu.ru/

36

CrepeoMeTpHyecKue
3a/1a4M, CBSI3aHHBIC C
BBIYHCIICHUEM
00BEMOB MpsIMOH
HPU3MBI

37

[Ipuknaansie 3a1a4u,
CBSI3aHHBIE C 00BEMOM




MPSMOM MPU3MBI

38

Brruncnenne
00BEMOB Te C
MTOMOILIBIO
OIPEIEIIEHHOTO
uHTerpana. OobpEm
HAKJIOHHOM MPHU3MBI

https://resh.edu.ru/

39

Brraucnenune
00BEMOB TeJI ¢
IIOMOIIBIO
OIPEIEIIEHHOTO
uHTerpana. OopEm
MAPaAMHUJIbI

40

dopmyna 06bEMa
MTUPAMU/TBL.
OTtHomeHNEe 00HEMOB
nupamMuz ¢ O0IIIM
YTIIOM

https://resh.edu.ru/

41

dopmyna 00bEMa
MTUPAMU/IBL.
OTtHomeHne 00HEMOB
nupamMuz ¢ O0IIIM
YTIIOM

42

CrepeomMerpuueckne
3aJa4u, CBSI3aHHBIE C
00BEMaMU HAKJIIOHHOM
TIPU3MBI

https://resh.edu.ru/

43

Crepeomerpuueckue
3aJ1a4uM, CBSI3aHHBIE C




00BbEMaMH TTMPAMHUTBI

44

[Tpuknaansie 3agaun
o teme "OOBEMEI
Tea", CBSI3aHHBIE C
00BEMOM HAKJIIOHHOH
MIPU3MBI

https://resh.edu.ru/

45

[Tpuknaansie 3agaun
o Teme "OOBEMEI
Ten", CBSI3aHHEIC C
00BEMOM MUPAMMU/IBI

46

IIpumenenue
00BEMOB.
Brruucienue
paccTOsTHUS 710
IUIOCKOCTHU

47

KonrponbHas padora
"O0BéM

MHOTOTpaHHHKA"

48

[wmaapuueckas
MOBEPXHOCTH,
oOpazyrorue
UMAJIMHIPUYECKON
MOBEPXHOCTHU

https://resh.edu.ru/

49

Hunmunaap. [psamoit
KPYTOBOM LIUIUHJP.
IInmomans
MOBEPXHOCTHU
UWIMHAPA




50

Konnueckas
HIOBEPXHOCTb,
oOpa3yrorue
KOHUYECKOU
nosepxHoctu. Konyc

https://resh.edu.ru/

51

CedeHue KoHyca
IUIOCKOCTHIO,
napasuiebHON
IJIOCKOCTH OCHOBAHMSI

52

VY ceu€HHBI KOHYC.
N3obpaxenune
KOHYCOB U YCEUEHHBIX
KOHYCOB

https://resh.edu.ru/

53

[Tnomane 60okoBOM
MIOBEPXHOCTU U
ITOJIHOM TTOBEPXHOCTH
KOHYyca

https://resh.edu.ru/

54

[Tnomans 60KOBOMA
MIOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTHU
KOHycCa

55

CrepeomMerpuueckue
3aJa4d Ha
JIOKa3aTeIbCTBO U
BBIYMCJICHHC,
MOCTPOEHUEM
CEYEHUN LIWINHAPA,
KOHyCa

http://school-collection.edu.ru/

56

CrepeomMerpuueckue




3aJ1a9M Ha
JIOKa3aTeJIbCTBO U
BBIYHMCIICHHUE,
MOCTPOEHUEM
CEYEHUW LIWIMHIPA,
KOHYyca

57

[Tpuknangnsie 3ama4u,
CBSI3aHHBIE C
UAJIMHIPOM

http://school-collection.edu.ru/

58

[Ipuknaanbie 3a1a4u,
CBSI3aHHEBIE C
UAJIAHIPOM

59

Cdepa u map

http://school-collection.edu.ru/

60

[Tepeceuenue chepbl
¥ 1apa ¢
iockocThio. Kacanue
mapa u cepsl
IJIOCKOCTBIO. Bun u
n300pakeHue Imapa

http://school-collection.edu.ru/

61

[Tepeceuenue chepbl
¥ 1Iapa ¢
miockocThro. Kacanue
mapa u cepsl
IUIOCKOCTBIO. Bua n
n300pakeHue Imapa

62

YpaBHenue chepsl.
[Tnomane cheps u eé
gacTen

http://school-collection.edu.ru/




63

Cummetpust cepsl u
nrapa

http://school-collection.edu.ru/

64

CrepeomMeTrpuueckue
3a7lauu Ha
JIOKa3aTeNbCTBO
BBIYUCIICHHE,
CBsI3aHHBIE CO chepoit
U IapoM,
MOCTPOCHHUEM UX
CCUCHUH MIIOCKOCTHIO

65

CrepeomeTpuyeckue
3aJa4d Ha
JI0Ka3aTeJIbCTBO U
BBIYHCIICHHE,
CBs3aHHBIE CO chepoit
U I1apOM,
MOCTPOCHUEM UX
CEUEHUH TIOCKOCTHIO

66

[Ipuknaanbie 3a1a4u,
CBsI3aHHBIC CO chepoit
Y 1apom

http://school-collection.edu.ru/

67

IloBTOpEHHE:
OKPY>XHOCTb Ha
IJIOCKOCTH,
BBIUNCJICHHS B
OKPYXHOCTH,
CTaHapTHbIE
o100us

68

Pazauunbie




KOMOWHAIUH TE
BpallleHus U
MHOTOTPaHHHKOB

69

3amaun o TeMe "Tena
Y TIOBEPXHOCTH
BpaieHus"

70

3amgaun o teme "Tena
Y TIOBEPXHOCTH
BpaieHus"

71

KonTponbHas pabota
"Tena 1 NOBEPXHOCTH
BpaieHus"

72

O0BéM IUIMHIIpA.
Teopema 06 00bEMe
OpSIMOTO LIWJIMHAPA

http://school-collection.edu.ru/

73

Brruucnenue
00BEMOB TeJI ¢
IIOMOILIBIO
ONPEAECIEHHOTO
uHTerpana. O0bsEm
KOHYyCa

http://school-collection.edu.ru/

74

[Tnomaan 6OKOBOH U
MOJTHOM MOBEPXHOCTH
KOHycCa

75

CrepeomeTrpruueckue
3ajlauyl, CBA3aHHBIE C
BBIUUCIICHHEM

00BbEMOB ITMIIMHJIPA,




KOHYyca

76

[Tpuknaansie 3agaun
1o Teme "OOBEMEI U
IUIOIIA N
noBepxHocrel Ten"

http://school-collection.edu.ru/

77

O06BéM mapa u
IaPOBOTO CEKTOpA.
Teopema 06 00bEMeE
mapa. [Imomane
chepsl.
CrepeomeTpuyeckue
3a71auu, CBSA3aHHBIC C
BBIUUCIICHUEM
00BEMOB 11apa,
IIapOBOT'0 CErMeHTa U
IIapOBOT'0 CEKTOpa

http://school-collection.edu.ru/

78

[Tpuknannsie 3agaun
o TeMe "OO0BbEMBI
Ten", CBSI3aHHEIC C
00BEMOM 11apa U
TJIOMIABI0 Chephl.
COOTHOIICHUS MEXTY
IO ISIMU
IIOBEPXHOCTEN U
00BEMaMu IT0J00HBIX
Tel

79

ITomoOuEble Tena B
MIPOCTPAHCTRE.
HN3menenue o0nEMa




TIPH TIOJTOOHH.
CrepeomeTpuyeckue
3aJIa4M, CBI3aHHBIE C
BBIYMCIICHHEM
00BEMOB TEI U
IIoIIaIen
MMOBEPXHOCTEU

80

KoHTponbHas padota
"ITnomamu
MOBEPXHOCTU U
00BEMBI KPYTIIBIX

"

TCII

81

JIBrkeHus
MIPOCTPAHCTBA.
OTobOpaxxeHusl.
JIBrKeHUS U
paBeHCTBO (uryp.
OO01ue cBONCTBA
JIBIKEHUN

http://school-collection.edu.ru/

82

Bune! nBuxeHumii:
napasuieIbHbII
MepeHoc,
LEHTpaTbHas
CUMMETpUS,
3epKajbHas
CUMMETpHUS1, TOBOPOT
BOKPYT TIPSIMOM

http://school-collection.edu.ru/

83

[IpeoOpazoBanms
nogo6ust. [psmas u

http://school-collection.edu.ru/




chepa Diinepa

84

I'eomeTpuueckue
3a/1ayy Ha
MIPUMEHEHUE
JIBUOKEHUS

85

KonTponbHas pabota
"BekTops! B
nmpoctpaHcTae”

86

O06ob6maromee
noBTropenue 11
MMOHATHIT U METOOB
Kypca reomerpun 10—
11 xnaccos,
CHCTEMAaTH3aIHs
3HAHWH:
"[TapannensHOCTH
MPSIMBIX U
IUIOCKOCTEH B
npocTpaHcTBe"

87

Ob6o6marommee
noBtropenue 11
MOHATHI U METOA0B
Kypca reomerpuu 10—
11 kmaccos,
cucTeMaTtu3anus
3HaHui: "BekTopsl B
npocTpaHcTBe"

88

Oo6o0maromee
nopropeHue 11




MOHSTUN U METOJIOB
Kypca reomerpun 10—
11 xnaccos,
CUCTEeMAaTH3aLU
3HaHui: "BekTopsl B
npocTpaHcTBe"

89

O0o0maroree
noBTtopenue 11
IOHATHUI U METO/IOB
Kypca reomerpuu 10—
11 xnaccos,
cucTeMaTtu3anus
3HaHui: "O0BeM
MHOTOTrpaHHHKA"

90

O0o0maroree
noBtopenue 11
MOHSTUN U METOJIOB
Kypca reomerpuun 10—
11 xnaccos,
CUCTeMaTH3alIHs
3HaHui: "O0BeM
MHOTOrpaHHHKa"

91

O0o0maroree
noBTopenue 11
MTOHSATHH ¥ METOI0B
Kypca reomerpun 10—
11 xnaccos,
cHUcTeMaTH3aIus
sgaguii: "Ilmomanun




MIOBEPXHOCTH H
00BEMBI KPYTIIBIX

TCJI

92

O0o0maroree
noBTopenue 11
MTOHSATHH ¥ METOI0B
Kypca reomerpuu 10—
11 xnaccos,
CHCTeMaTH3aIUs
sgaguii: "Ilmomanun
MMOBEPXHOCTH U
00BEMBI KPYTJIIBIX

TCJI

93

IToBTOpEHNE,
0000111IeHNE U
cucTeMaTH3aIus
3HAHHUHU

94

[ToBTOpEHUE,
000011IecHHE U
CHCTEeMaTH3aIUs
3HAHUM

95

IloBTOpEHHE,
000011IeHE 1
CHCTEeMaTH3aITUs
3HaHUH

96

Hcropust pa3sutus
CTEPEOMETPUH KaK
HayKH U €€ poJib B
pa3BUTUHU

https://resh.edu.ru/




COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOT Uit

97

Hcropus pa3BuTus
CTEPEOMETPUU KaK
HayKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://resh.edu.ru/

98

Hcropus pa3Butus
CTEPEOMETPUH KaK
HAYKH U €€ pOJb B
pa3BUTHH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTAMN

https://resh.edu.ru/

99

Hcropus pa3BuTus
CTEPEOMETPUU KAK
HAYKH U €€ POJIb B
pa3BUTHH
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/

100

HcTopus pa3BuTHs

https://resh.edu.ru/




CTEPEOMETPUHU KaK
HAYKH U €€ POJIb B
pa3BUTHH
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOT UM

101

HcTopus pa3Butus
CTEPEOMETPUU KaK
HayKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

https://resh.edu.ru/

102

IIpomeskyTouHast
arrecTanus

( KOHTpOJIbHASA
padora)

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

JI.C. AtanacsiH, B.®.byTy30B 1 1p.

MaremaTuka: anrebpa 1 Hayajla MAaTEMaTUYECKOTO aHAN3a, TEOMETPHSL.
['eomerpusi. 10-11 kmaccer: yueb.m1s oOeoOpa3oBart. opranu3anmii: 6a30BbIN U
yTITyOJIEHHBIN YPOBHHU.

— M. IIpocsemenne, 2018

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

MaremaTuka: anredpa 1 Hayalla MaTeMaTUYECKOTO aHau3a, TEOMETPHSI.
I'eomerpus :

M34 10—11-e knacchl : 6a30BbIi U YIIIYOJIEHHBIA YPOBHU | METOMUECKHE
PEKOMEHIAIMY K YYeOHUKY

JI. C. Aranacsna, B. @. byry3osa, C. b. Kagomuesa u 1p. — Mockaa :
IIpocsemenne, 2023. —

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

https://resh.edu.ru/
http://school-collection.edu.ru/






