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HOACHUTEJIBHAS 3AIIMCKA

'eometpust siBasieTcss ONHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHusA, TaK Kak 00€CleYyMBaeT BO3MOKHOCTb W3YYEHHS JUCLUUIUIMH €CTECTBEHHO-
HAay4YHOH HANpPaBIEHHOCTH M MPEAMETOB T'yMaHUTApHOro Iukia. Ilockonbky sormyeckoe
MBIIILIEHUE, (POPMUPYEMOE IIPU U3YUYEHUU OOYYaIOIMIMMUCS MOHATHUMHBIX OCHOB I'€OMETPHH,
IpU JIOKA3aTeIbCTBE TEOPEM U TOCTPOCHUM LIETOYKU JIOTHUYECKUX YTBEPKICHUU MpH
pElIEHHH TEOMETPUYECKUX 3aJady, YMEHHE BbIJBUTaTb U ONPOBEPraTrb TI'MIIOTE3bI
HEIMOCPECTBEHHO HCIONb3YIOTCA MPU PELICHUU 337a4 €CTECTBEHHO-HAYYHOrO LHMKIA, B
YaCTHOCTU (PU3UYECKUX 3a7au.

Lens ocBoeHUs mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOJaéHHOM ypOBHE —
pa3BUTHE MHJIMBHUYAIbHBIX CIIOCOOHOCTEH O0yYalOmMXCs MPU U3YYEHUH F€OMETPUU Yepe3
o0OecrieyeHUe BO3MOXKHOCTM NPHUOOpPETEHUS M  HCMONb30BaHUA Oojiee  TIIyOOKHX
r€OMETPUYECKUX 3HAHUM W JeWCTBUM, cnenu(UYHBIX T€OMETPUHM, M HEOOXOIUMBIX IS
YCIEIIHOTO  MPO(deCCHOHANBHOTO  O0pa3oBaHUs, CBS3aHHOTO C  HMCIOJb30BAHHEM
MaTEMaTHKU.

[IpuopuTeTHBIMM  3aJauaMu  Kypca TE€OMETpUM Ha  yriayOJEéHHOM  YpOBHE,
PaCHIMPSAIONIMMY U YCUIIMBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBISIOTCS:

paclIMpeHrue TpPEeJICTaBIEeHUs O TeOMETPUM KaK YacTh MHUPOBOM KYJIBTYphl H
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(GopMupoBaHUE NPEICTaBICHHUS O IMPOCTPAHCTBEHHBIX (PUIYpax Kak O BaKHEMIIUX
MaTeMAaTUYECKUX MOJENAX, IO3BOJSIOUIMX ONUCHIBATh M U3y4aTh pa3HblEe SBICHUSA
OKpY)KaloIllero MHpa, 3HAaHME MOHATUHHOrO amnmapata no paszneny «CTepeoMeTpusi»
y4eOHOro Kypca reOMeTpUH;

(GopMupoBaHUE YMEHHUS BJIaJE€Th OCHOBHBIMHM MOHATHSAMH O HPOCTPAHCTBEHHBIX
¢urypax v X OCHOBHbIMU CBOWCTBaMH, 3HAHHE TE€OpEM, (POPMYI U YMEHHUE UX MPUMEHSITh,
YMEHUS JJ0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CLIOCOOBI pELICHUS 3a/1a4;

(opMupoBaHUE yMEHMs paclO3HaBaTh Ha yepTexax, MOAENSIX U B pealbHOM MHpeE
MHOTOTPAHHUKH U TeJla BpallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKHE MOIEIIH;

(GopMupoBaHHE  TMOHUMAHUS  BO3MOXHOCTM  aKCMOMAaTHYECKOTO  MOCTPOCHMS
MaTeMaTHYECKUX TEOpuH, (popMHUpoBaHHE MOHUMAHUS POJIM aKCHOMATUKH MPH MPOBEIEHUU
pacCyXJICHUM;

(¢opMupoBaHUE yMEHHUS BIAJETh METOJAMM JIOKA3aTENIbCTB U aJTOPUTMOB pPELICHUS,
YMEHUS MX HPUMEHATh, NPOBOAUTH JIOKA3aTEJIbHBIE PACCYXKIECHHS B XOJI€ PEIICHHS
CTEpEOMETPHUECKUX 3a7ad M 3aJady C MPaKTHUYECKUM COJep)KaHueM, (OpMHUpOBaHHE
IIPECTABICHNUS O HEOOXOJUMOCTH [JOKAa3aTeNIbCTB IMPU OOOCHOBAHMM MAaTEMATHYECKUX
YTBEPKJICHUN U POJIU aKCHOMATUKH B POBEJICHUU JEAYKTUBHBIX PAaCCYXKICHMI;

pa3BUTHE U COBEPIICHCTBOBAHME HHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEN
oOy4aromuxcs, MO3HABATEIbHOM AaKTUBHOCTH, HCCIEAOBATEIBCKUX YMEHHM, KPUTUUHOCTU
MBIIJIEHUS, UHTEPECA K U3YYEHHUIO T€OMETPUH;

(popMupoBaHUE (PYHKIMOHAIBHOW I'PAMOTHOCTH, PEJIIEBAHTHOW T'€OMETPUHU: YMEHMUS
pacno3HaBaTh NPOSBICHUS TI'€OMETPUYECKUX IOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B



peasbHbIX KU3HEHHBIX CUTYyallUsIX W TPU M3YYCHUH JIPYTHX YUE€OHBIX MPEIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJCIMPOBAHUS pPEajbHBIX CUTYyalUM,
MCCJIEeI0BaHUS MIOCTPOECHHBIX MOJIENIEH, HHTEPIPETALUU [TOIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATENbHBIMU JIMHUAMU ydeOHoro kypca «['eomerpus» B 10-11
kiaccax sBisitorcsa: «IIpsiMble W TUIOCKOCTH B MPOCTPAHCTBE», «MHOrorpanHukmy», «Tena
BpalieHus», «BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/[BHXKEHUS B MPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO tpeboBaHuE «yMETh ONEPUPOBATH MOHATUIMU,
peJeBaHTHBIMU T€OMETPUH Ha YIiIyOiaE€HHOM ypoBHE oOyueHus B 10—11 kimaccax, OTHOCUTCS
KO BCEM COJIEPKaTeIbHBIM JUHUSAM y4eOHOro Kypca, a GOpMHUpPOBAHUE JTIOTUYECKUX YMEHUM
pacnpenensieTcss He TOJbKO MO COJAEpXaTeNIbHbIM JIMHHUSM, HO W MO TrojaM OOy4eHHs.
Copepxanue oOpa3oBaHHUs, COOTBETCTBYIOIEE TNPEIMETHBIM pe3yibTaTaM OCBOEHUS
OdenepanbHO  pabodeil  mporpaMMbl, — pachpefenéHHbIM 10  TrojaM  o0ydeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIUITUAIBEHBIM BOIIPOCAM
oOydaromuecs: oOpamjanuch HEOJHOKPATHO. OJTO IMO3BOJSET OPraHu3oBaTh OBJIAJCHHE
r€OMETPUYECKUMHU TOHATUSIMH M HaBbIKAMU TOCIEAOBATEIbHO M TOCTYNATEJIbHO, C
COOJII0/IEHNEM TIPHUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY
r€OMETPUYECKUX TMPEACTABICHUM OOyYaroOImIMXCs, paciupsiss v yroyonsss e€, oOpasys
IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3aaTh ycioBus s auddepeHnnanuu oO0y4eHHs, MOCTPOSHUS HHAMBHUAYATbHBIX
oOpa3oBaTeIbHBIX MPOrpaMM, OOECHEYUTh YIIyOJNIEHHOE U3YYeHHE TeOMETPUM Kak
COCTaBIIAIOIIEH yueOHoro nmpeamera «MareMaTukay;

MOJIFOTOBUTH 00YYAIOIIUXCS K MPOJIOJDKEHUIO U3YUEHUSI MAaTEMAaTUKH ¢ YIETOM BBIOOpa
Oynymeit  mpodeccun,  obecreunBas  MPEEMCTBEHHOCTh  MEXAy  OOIMM U
npodeccroHaIbHBIM 00pa30BaHUEM.

Ha m3ydenne yueGHoro Kypca «I'eomerpusi» Ha yriayonéHHOM ypoBHE oTBoauTcs 204
yaca: B 10 kinacce — 102 yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEAENIO).

COIAEPKXAHUE OBYUEHUASA

10 KIJACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbBIE TOHATHS CcTepeoMeTpuu. Touka, mpsMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[lorsiTue 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHne npsiMbIX B MMPOCTPAHCTBE: MEPECEKAIOIINECS, MAPAIIICIIbHBIC
n ckpemmBarommecs mnpsamele. [Ipu3Hakn ckpemmBaromuxcsa mnpsaMbix. llapamiensHOCTB
NpAMBIX W IUIOCKOCTEM B MPOCTPAHCTBE: MapajuIeNIbHbIE MPSIMBIE B IPOCTPAHCTBE,
MapaJJIEIbHOCTh TPEX MPSAMBIX, NAPAJUIEABHOCTh MPSIMOM M MUIOCKOCTU. [lapamnensHOoe n
LEHTPaJIbHOE MPOEKTUPOBaHUE, n3o0paxkeHue ¢uryp. OCHOBHbBIE CBOMCTBA MapaylieIbHOIO
npoektupoBanus. M3o0paxkeHue ¢Quryp B mapamuienbHOM  OpoOeKUuU. YTIIbl €
COHAIIPABJICHHBIMU CTOPOHAMU, YIOJI MEXIY NPsIMBIMH B IpocTpaHcTBe. [lapaienbHOCTH



IJIOCKOCTEM:  IMAapaJUIeJIbHbIE  IUIOCKOCTH, CBOWCTBA  MapajuleNIbHBIX  IUIOCKOCTEM.
[Ipocrelimme TPOCTPaHCTBEHHbIE (UIYphl HA IUIOCKOCTH: TETPa’ap, MNapajieenunes,
MOCTPOECHUE CEYCHUM.

[leprieHAUKYISIPHOCTh TPSAMOM UM IUIOCKOCTH: TEPHEHIUKYISIPHBIE TPSMbIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUICIbHbIE W NEPHNEHAUKYJSPHBIE K IUIOCKOCTH, NPHU3HAK
NEPIIEHAUKYAPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU IEPIECHAUKYJIAPHOU
II0CKOCTH. OPTOrOHAIBHOE MPOEKTUPOBAHUE. [IepeHINKYISIp U HAKIIOHHBIE: PACCTOSHHUE
OT TOYKHM JI0 TUIOCKOCTH, PAaCCTOSIHUE OT MPSMOM 0 IUIOCKOCTH, MPOeKUus (Urypbl Ha
IJIOCKOCTh. [IepneHINKYISIPHOCTh IUIOCKOCTEM: TMPU3HAK MEPIEHAUKYIIPHOCTH JBYX
IockocTen. Teopema 0 TpEX MEPIECHAUKYIAPAX.

Yrnel B OPOCTPAHCTBE: YroJl MEXAY MNPAMOM M IUIOCKOCTBIO, JBYTPAHHBIA YroOJI,
JVUHEWHBIA Yrol ABYIpaHHOro yriyia. Tpé€XrpaHHbli M MHOrorpaHsele yribl. CBolcTBa
IUIOCKUX YIJIOB MHOTOrpaHHoro yria. CBONCTBa IUIOCKMX UM JABYIPAHHBIX YIJIOB
TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CUHYCOB JIJI1 TPEXTPAHHOTO yTJa.

MHororpaHHuKH

Bunbsl MHOTOrpaHHUKOB, pa3BEpTKa MHoOrorpaHHuka. Ilpu3ma: N-yrosibHas mnpusMma,
npsiMasi 1 HaKJIOHHAsl TPU3MbI, OOKOBAasi M IMOJIHAS MMOBEPXHOCTH Npu3Mbl. [lapannenenunen,
OpsIMOYTOJBHBIN TMapajuiesienune]; U ero cBoiicTBa. KpaTyailliye nmyTH Ha MOBEPXHOCTH
MHororpanHuka. Teopema Dinepa. [IpoctpanctBennas teopema Iludaropa. [Mupamuna: n-
yrojibHasi MuMpamuja, MpaBujibHas U yceu€HHas nupamuabl. CBoiicTBa pébGep M OOKOBBIX
rpaHeld npaBWJIbHOM mnupamuabl. [IpaBuibHBIE MHOIOTpAaHHUKHU: MpAaBUJIBHAS NpU3Ma U
NpaBWIbHAS MUPAMUJA, PAaBUWIbHAS TPEYroJibHAS MUPaMUIa U MPABWIBHBIN TeTpa’ap, KyoO.
[IpencraBnenne o NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadAp, JOAECKAdIP U UKOCABP.

Brrunciienne 531€MEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yriel. I[liomanb
OOKOBOUM TOBEPXHOCTH U TIOJHON IMOBEPXHOCTH MPSIMOUM NTPHU3MBI, ILIOIMIAAh OCHOBAHUM,
TeopeMa O OOKOBOW IMOBEPXHOCTH MIpsAMON Tpu3Mbl. [lmomaas OGOKOBOW MOBEPXHOCTH H
IIOBEPXHOCTH IPABWJIBHOM ITUPAMUbI, TEOPEMA O IUIOLIAAA YCEUEHHOU TUPAMUJIBL.

CummMmeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUH MPAaBUIBHBIX MHOTOTPaHHUKOB.
CummMmeTpusi B IpPaBUJIBHOM MHOTOTPaHHUKE: CUMMETpHUS Mapajulesienuneaa, CUMMETPUS
MIPAaBWIBHBIX IPU3M, CHMMETPHUS IPABUIBHON MUPAMU/IBL.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B MPOCTPAHCTBE, HYJECBOM BEKTOpP, MJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbI KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHBOIIOJIOKHO HAIPABICHHBIE BEKTOPHI.
PaBeHcTBO BEKTOpOB. JI€HMCTBUSL C BEKTOpPAaMH: CJIOKEHUE W BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4Hciio. CBOMCTBA CIOXEHUS BEKTOPOB.
CBoiicTBa YMHOKEHHsI BeKTOpa Ha uucio. [loHsThe koMmIuiaHapHble BEKTOpHI. [Ipu3nHak
KOMIUIAHAPHOCTH TpEX BeKTOpoB. [IpaBmiio mapamnenenunena. Teopema o pa3ioXeHUH
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKkTOopaM. lIpsmoyronpHas cucrema KOOpPAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3p MKy KOOpAMHATAMU BEKTOpa H

KOOpPAWHATAMHU TOUYEK. YTOJI MEXy BeKkTopaMu. CKaJsIpHOE MPOU3BEIECHUE BEKTOPOB.
11 KUIIACC



TeJia BpalueHust

[loHATHSA: UMAMHAPUYECKAs TOBEPXHOCTb, KOHHMYECKAas MOBEPXHOCTb, cepuyeckas
MOBEPXHOCTh, 00pa3ymolre noBepxHocTeil. Tena BpalieHus:: UWIMHAP, KOHYC, YCEUEHHBIM
KOHYC, cdepa, map. B3aumHoe pacnonoxenue cepbl U IIOCKOCTH, KacaTellbHasl TNIOCKOCTh
K cdepe. M3o0paxeHue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka LMIMHApPAa U KOHYCA.
CummeTpus cepsl u mapa.

O6bEéM. OcHoBHBIE cBOicTBa 00BEMOB Tei. Teopema 00 00BEME HPSIMOYTOJIBLHOTO
napasuienenunena u cienactsus u3 He€. O0BEM MpsIMON U HAKJIOHHOW MPU3MBI, ITUIUHIpA,
nupamMubl U KoHyca. O0BEM mapa v LIapoBOTO CErMEHTa.

KoMOuHanuu Ten BpaileHus ¥ MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B UMJIUHAD,
onucaHHasi okosio HuiuHapa. [lepeceduenne chepol u mapa ¢ miockocteio. Kacanue mapa u
chepbl MIOCKOCThIO. [lOHSATHE MHOrOrpaHHUKa, OIMUCAHHOTO OKOJIO cdepbl, cdepsl,
BIIMCAHHOM B MHOT'OTPAHHUK WJIU TEJIO BPAIICHUS.

[Inomaas MOBEpXHOCTH LMIMHAPA, KOHYCA, Tuiomaab cgepsl u e€ yacteil. [logoOue B
npoctpancTBe. OTHoOIIEHHE O00BEMOB, IUIOMIAJCH TOBEPXHOCTEH MOJO00HBIX GUTYP.
[IpeoGpazoBanue nomoo6usi, romoreTus. Pemienue 3aa4 Ha TUIOCKOCTH C KCIIOJIB30BaHUEM
CTEPEOMETPUUECKUX METOOB.

IlocTpoeHne ceyeHMH MHOTOTPAaHHUKOB U TE BpAICHUSA: CEYEHUs LWIMHJIpa
(mapayienbHO U TMEPINEeHIUKYISIPHO OCH), CEUEHHUs KOHyca (MapasuielbHble OCHOBAHUIO U
IPOXOASIINE YePE3 BEPILINHY), CEUEHUS apa, METOAbI IOCTPOCHUSI CEUYEHUI: METOJ CJIENIOB,
METOJ, BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYIIEN IITIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bekropsl B mpocTpaHcTBe. Omnepanuu HajJ BEKTOpaMHU. BeKTOpHOE YMHOKEHHE
BeKTOpOB. CBOIICTBa BEKTOPHOIO0 yMHOXeHUA. [IpsiMoyronpHas cucrema KOOpAMHAT B
npoctpancTBe. Koopauaatel BekTopa. Pasmoxkenue Bektopa mo 0Oasucy. KoopaunatHo-
BEKTOPHBI METOJ IIPU PEIICHUN T€OMETPUUECKUX 3a]1ay.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpaxkenus. [[pmwkenus u paBeHcTBO Quryp. OOmme
CBOMCTBA JIBUKCHUW. BHUIbl NBMXKEHUN: MapalyIeIbHBIN MMEPEHOC, [IEHTPAIbHASA CUMMETPHUS,
3epKalibHass CUMMETpPHsI, TTIOBOPOT BOKPYr mpsiMmoit. [IpeoOGpazoBanusi momgoOus. [lpsmast u
cthepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIIUTaHHE:

c(hOpMUPOBAHHOCTh TPAXKAAHCKOM TMO3UIMK OOy4YarOUIErocsi Kak akKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO 0OIIECTBA, MIPEACTABICHUE O MaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYyp TPakJIaHCKOro oOIlecTBa



(BBIOOpBI, OMPOCHI U JIPYro€), yMEHUE B3aMMOJEHCTBOBATH C COLIMAIbHBIMUA MHCTUTYTaMH B
COOTBETCTBUHU C X (DYHKIUAMHU U HA3HAUCHUEM;

2) naTpuoTHYEeCKOe BOCIIMTAHHE:

c(OpPMHUPOBAHHOCTh POCCUMCKON I'PaKJAHCKON IEHTUYHOCTH, YBAXKEHUS K MPOLLJIOMY
U HACTOSIIEMY POCCUMCKOM MaTEMAaTHKH, LEHHOCTHOE OTHOLICHHE K JOCTHKEHUSM
POCCUMCKAX MAaTEMATUKOB U POCCHUMCKOM MATEMATUYECKOMW IIKOJbI, UCIIOJb30BAHUE ITUX
JOCTUXKEHUH B JPYTUX HayKax, TEXHOJIOTHUAX, cPepax IKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JIYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, Cc(hOpMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHMS, J3THUYECKOTrO TOBEAECHUSA, CBSI3aHHOTO C IPAKTHYECKUM
IPUMEHEHHEM JOCTHKEHUN HAYKH U JIESITENBHOCTBIO YYEHOTO, OCO3HAHUE JINYHOTO BKJIAJA B
NOCTPOCHHE YCTONYMBOTO OYAYyLIEro;

4) 3cTeTHYEeCKOE BOCIIMTAHUE:

ACTETUYECKOE  OTHOUIEHWE K MHpPY, BKIIOYAas OICTETUKY  MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, pPACCYXKACHHH, BOCIPUUMUYUBOCTH K
MaTE€MAaTHYECKUM aCIEKTAM Pa3IUYHBIX BUI0OB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(OpPMHUPOBAHHOCTh YMEHHUSI TPUMEHSITh MAaTeMaTHMYeCKHE 3HAHMS B HWHTEpecax
3I0pOBOTO U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370pPOBBIO
(3mopoBoe mnHTaHME, COATAHCHUPOBAHHBIA PEXUM 3aHATUH UM OTIBIXA, PpETYyJsIpHAs
¢usznueckass aKTUBHOCTB), (PU3MYECKOE COBEPIICHCTBOBAHWE IMpPH 3aHATHUSIX CIOPTHBHO-
03JI0POBUTEIIBHOMN AEATENBHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE LIEHHOCTU TPYIOJIIOOUs, MHTEpeC K pazIuYHbIM
chepam npopecCHOHANBHON  JEATEIbHOCTH, CBS3aHHBIM C MaTeMaTukol u  eé
IPWIOKEHUSIMHU, yMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymedr mnpodeccun u
peanu3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIE IUIAHBI, TOTOBHOCTH M CIOCOOHOCTh K
MaTEMaTHYECKOMY OOpa30BaHUIO W CaMOOOpPA30BAHHMIO Ha TPOTSKEHUU BCEH IKU3HU,
FOTOBHOCTh K AaKTMBHOMY YYaCTHIO B PELICHUU IPAKTUYECKUX 3a4a4 MATEMaTHU4YECKOU
HaNpaBJICHHOCTH;

7) 3K0JIOrM4YeCcKOe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTh HKOJOTHYECKON KYIbTYphl, TOHMMAaHHE BIUSHUS COIMAJIBHO-
DKOHOMHYECKHUX IPOLECCOB HAa COCTOSIHUE IPUPOJHOM M COLMAIBHOW CpeAbl, OCO3HAHUE
IJI00ATBHOTO  XapaKTepa JKOJOTHYECKUX MpoOJieM, OpHEHTAlus Ha TMPUMCHCHHE
MaTeMaTU4YeCKUX 3HAHUW MJId pelIeHWs 3aJad B O00JIACTH OKpY’Kalllell cpejsl,
IJIAHUPOBAHUE IIOCTYNKOB M OLEHKU HMX BO3MOXHBIX IIOCICACTBUM ISl OKPYXKAIOLIEH
cpensl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c()OPMHPOBAHHOCT MHPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKHM M OOLIECTBEHHOW MPAKTUKH, MOHMMAaHUE MAaTeMaTHYeCKOW HayKH Kak
cepbl 4YEIOBEUECKON NEATEIbHOCTH, 3TaloB €€ pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHSA
UUBUIM3ALAN, OBJIAJICHUE S3BIKOM MATEMAaTHKA W MaTeMaTUYECKOM KYJIbTYpOW Kak



Cp€aACTBOM IMO3HAHUA MHPA, TOTOBHOCTH OCYHICCTBIIATH IMMPOCKTHYIO MU HCCIICIOBATCILCKYIO
ACATCIbHOCTD MHANBUAYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATBI

Io3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3zoBblie JiornyecKkue 1ecTBUA:

BBISIBIISITh U XapaKTEPH30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMaTHYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHWH MEXIYy TOHATUSAMH, (QOPMYyIUPOBATh ONPEIACICHUS TOHSITHH,
yYCTaHABJIMBATh CYIIECTBCHHBIH TpPHU3HAK KIAaCCHU(UKAIMK, OCHOBAHUS IS OOOOIICHUS U
CpaBHEHUS, KPUTCPUH ITPOBOIUMOT'O aHAJTN3A;

BOCIIPUHHMMATh, (POPMYITHPOBATh M TPEOOPA3OBBIBATh CYKICHUS: YTBEPIAUTCIIbHBIC U
OTpUIaTEIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHs B (DaKTax,
JAHHBIX, HAONIOMCHUSIX W YTBEPXKICHUAX, Tpejaratb KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYNN;

JIeNaTh BBIBOJBI C WCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JIEAYKTHBHBIX W WHIYKTHUBHBIX
YMO3aKJITIOUEHUH, YMO3aKITFOUCHHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSITEIIBHO J0KAa3aTEIhCTBA MATEMATHYCCKUX YTBEPKICHUN (TIPSIMBIC
U OT IMPOTUBHOTO), BBICTPAUBATh apTyMEHTAlMIO, NMPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKIECHUS U BBIBOJIBI;

BbIOMpaATh crmoco0 pelleHus y4eOHOW 3ajauM (CpaBHHUBATh HECKOJBKO BapHAHTOB
pelieHus, BHIOMpAaTh HamOoJiee MOAXOMAIMNA C Yy4ETOM CAMOCTOSITEIBHO BBIACICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKie AeCTBUA:

UCIIONIb30BaTh ~ BOMPOCHI  KAaK  HCCIEOBATENIbCKUN  WHCTPYMEHT  TO3HAHUA,
dbopMynupoBaTh BOMPOCH, (UKCUPYIOIIHME TMPOTUBOpEUYHE, MPOOJIEeMy, YCTaHABJIMBATh
MCKOMOE U JIaHHO€, (OPMHUPOBAThH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

POBOAUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM OSKCIEPUMEHT, WCCJIEJAOBAHUE 10
YCTaHOBIICHUIO OCOOCHHOCTEW MaTeMaTUYECKOT0 OOBEKTa, SIBJICHHS, MPOIECCa, BHISBICHUIO
3aBUCUMOCTEH MEXTY 00BEKTaMU, SBICHUSIMH, MPOIIECCaAMU;

CaMOCTOATENTbHO  (OpMyTUpOBaTh OOOOIIEHWS W  BBIBOABI IO  pe3yJbTaTaM
MPOBEIEHHOTO HAOJIIONEHNS, WCCIENIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh IOJTYyYEHHBIX
PE3yIBTATOB, BEIBOJIOB U 000OIICHHIA,

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCA, & TAKIKE BBIIBUTATH MPEATIOIOKECHUS
0 €r0 Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISIBIISITH epuuThl MHPOPMAIINH, TaHHBIX, HEOOXOJUMBIX NIJIi OTBETA HA BOMPOC H
TUTSI pEIICHUS 3a1a9H;

BEIOWpAaTh HMHPOPMANMIO U3 WCTOYHWUKOB PA3IMYHBIX THIIOB, aHAIA3UPOBATH,
CHUCTEMATU3UPOBaTh W WHTEPIPETUPOBATh HWHOOPMAIMIO pPA3IUYHBIX BUAOB U (HOpM
MPEICTABIICHNUS;



CTPYKTYpHpOBaTh HMHQPOPMALMIO, MPEACTaBIsATh €€ B  pa3iIuyHbIX (opMmax,
WUTIOCTPUPOBATh TpadUuecKy;

OLICHMBATh HAJAE&XHOCTh HH(OpPMAIMU IO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMyHnKkaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS

Oo0wmenue:

BOCTIIPUHUMATh M (OPMYITUPOBATH CYKACHHS B COOTBETCTBHU C YCIOBUSMHU U IEISIMU
OOIIeHHS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCHMEHHBIX
TEKCTaX, /1aBaTh TMOSCHEHUS IO XOJy pEIICHUs 3aJa4yd, KOMMEHTHPOBATH TMOTy4EHHBIN
pe3yibTaT;

B X0JIe 00CYK/ICHHUS 3a7aBaTh BOMPOCH MO CYIIECTBY 00CYXIaeMOU TeMBI, MPOOIEMBI,
pelaeMoii 3a/1auu, BHICKa3bIBAaTh U/ICH, HAIICJIEHHBIC HA TIOUCK PEIICHHUS, COTIOCTABISATH CBOH
CYXJICHUSA C CYXICHUSIMHU JAPYTUX YYaCTHHKOB JMAloOra, OOHApPY)KMBATh pazIudue Hu
CXOJICTBO TIO3HIIHIA, B KOPPEKTHOU popme GpopMyTrpoBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEJCTABIIATh PE3YNIBTATHI PEIICHHsI 3a7a4M, SKCIIEPUMEHTA, UCCIICIOBaHUS, TIPOCKTa,
CaMOCTOSITETTFHO BEIOMpaTh (QopMaT BBICTYIUICHUS C YYE€TOM 3aJad TPE3CHTAlUU |
0COOEHHOCTEH ayAUTOPHUH.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBIIATH IUIAH, AJITOPUTM DPEIICHUS 3aJlay, BHIOMPATh CIIOCOO pEeHIeHUs ¢ y4ETOM
UMEIOIUXCSI  PEeCYypcOB U COOCTBEHHBIX  BO3MOXXHOCTEH, apryMeHTHUPOBaThb U
KOPPEKTHUPOBATh BAPUAHTHI pEIICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

BJIA/ICTh HaBbIKAMU TO3HABATEIBHOW pEQIEKCUU KaK OCO3HAHUS COBEPIIAEMBbIX
JIEUCTBUH ¥  MBICIHUTENBHBIX TMPOIIECCOB, WX PE3yNbTaTOB, BIAACTh CIOCOOAMH
CaMOTPOBEPKHU, CAMOKOHTPOJISI TIPOIECca U Pe3yJibTaTa PEelIeHUs MaTeMaTHIECKOM 3a1auH;

NPEBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTH MPU PEIICHUH 3a/1aud, BHOCUTH
KOPPEKTUBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaWJIEHHBIX
OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIW U YCIOBUSAM, OOBSICHATh HPHUYUHBI
JOCTIKEHUSI WIM HEJOCTIKEHHUS PE3yJbTaTOB JACSATENBHOCTH, HAXOAWTh OIMOKY, aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

MOHUMATh W HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUAYATHHOU DPaOOTHI
MpU pelICHUH y4eOHbIX 3a7a4, MPUHUMATH 11€JIb COBMECTHOW AESTEIbHOCTH, IIAaHUPOBATH
OpraHM3alMI0 COBMECTHOM padoOThl, pacmpedessiTh BUIbl pabOT, JOrOBAPUBATHCA,
o0cyXaaTh MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHS] HECKOJIBKUX JIIO/ICH;

Y4acTBOBATh B IPYIIOBBIX PopMax paboThl (00CYKIeHHS, OOMEH MHEHHI, «MO3T OBBIE
ITYPMbI» U UHBIE), BBINOJIHATH CBOIO YacTh PabOThl M KOOPAUHUPOBATH CBOU JCHCTBHUS C



OPYTMMH YJIECHAaMH KOMAaHJbl, OLEHWBAaTh KAaYECTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aUMOJIEUCTBHS.

NPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kinacca oOydaromuiicst HAy4UTCS:

CBOOOTHO ONIEPUPOBATH OCHOBHBIMH MOHITHAMHU CTEPCOMETPUH TIPH PEIICHUU 3a]1a4
Y TIPOBEJICHUY MAaTEMaTUUYECKUX PACCYKIACHUI;

MPUMEHATh aKCUOMBI CTEPEOMETPUHM U CIEJACTBUS W3 HHUX TIPU PEIICHUU
TCOMETPUICCKUX 3a/1a4;

KJIacCU(UIUPOBATH B3aUMHOE PACIIOIONKEHUE MPSMBIX B TIPOCTPAHCTBE, TUIOCKOCTEH
B IIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IMIPOCTPAHCTBE;

CBOOOTHO OTIIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C YTJIaMHU B MIPOCTPAHCTBE: MEXKTY
NPSIMBIMH B TIPOCTPAHCTBE, MKy MPSMOK U TIOCKOCTHIO;

CBOOOTHO OTNIEPUPOBATH IMOHATUSIMHU, CBI3aHHBIMUA C MHOTOI'PAaHHUKAMU;

CBOOOJHO paclO3HAaBaTh OCHOBHBIC BHJIBI MHOTOI'PDAHHHMKOB (MpH3Ma, MUPAMHJA,
NPSIMOYTOJILHBIN Mapajuiesenume, Kyo);

KJIacCU(UIIMPOBATH MHOTOTPAHHUKH, BBIOWpasi OCHOBAHHMS JIJIS KJIaCCU(DHUKAIUY;
CBOOOJHO OINEpPUPOBAThH IMOHATUSAMHU, CBS3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITIOJIHATH TapajuIeIbHOE, IICHTPAIIEHOE U OPTOTOHAJIBFHOE TIPOCKTUPOBaHUE PUTYD
Ha TUIOCKOCTD, BBITIOJIHATH U300paxXeHHsI PUTYp Ha TUIOCKOCTH;

CTPOWTHh CEUYCHHSI MHOTOTPAaHHUKOB  DPA3IMYHBIMH  METOJaMH,  BBITIOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEeKU M3 PHCYHKOB MPOCTBIX OOBEMHBIX (QUTYp: BH]
CBepxy, cOOKY, CHU3Y;

BBIUUCIIATHh IUIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, TNHpaMUaa),
TCOMETPUUYCCKUX TEJI C MPUMEHEHHEM (DOPMYIT;

CBOOOJIHO OIEPHPOBATh TOHSATHUSAMHU: CUMMETpPHUS B IMPOCTPAHCTBE, IICHTP, OCh U
TUIOCKOCTh CHMMETPHH, IICHTP, OCh U TUIOCKOCTh CHMMETPHH (DUTYPBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOpJAUHATAM
B IIPOCTPAHCTBE;

BBHITIONTHATD JIEHCTBUS HAJl BEKTOPaMU;

peniath 3a7a4d Ha JI0Ka3aTEJIbCTBO MATEMAaTHYECKWX OTHOIIEHUW M HAXOXKICHUE
TCOMETPUYECCKUX BEIUYHMH, TIPUMEHSISI W3BECTHBIE METOABl TMPU  PEIICHUU
MaTeMaTUYECKUX 3a71a4 MMOBBIIIIEHHOTO W BBICOKOTO YPOBHSI CII0)KHOCTH;

NPUMEHSATh  TPOCTEHIIIHE pOrpaMMHBIC cpenctea W AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUIECCKUX 3a71aY;
W3BJICKaTh,  NPEOOpa3oBBIBATE W HMHTEPOPETHPOBATH  MHPOPMANHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYCCKUX (PUTYpaX, MPEACTABICHHYIO Ha 4YepTexax U
PUCYHKAX;

MPUMEHSTh TIOJNIYYCHHBIC 3HAHWS Ha TPAKTHKE: CPaBHUBATh W aHAJU3UPOBATH
peaNbHBIC CUTYAIlUH, MPUMEHATh U3YYCHHBIC TTOHITHS B MIPOIIECCE TIOUCKA PEIICHHUS



MareMaTudecku CcHOpMYyJIUPOBAaHHOM MpPOOJEMBbI, MOJEIUPOBATH  PEaAbHbBIC
CUTyallud Ha S3bIKE T'E€OMETPUHM, MCCIEAOBaTh IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHSITHH U TEOopeM, almapaTa anareOpbl, pemarb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYMH;
MMETh NPEICTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUH KaK COCTAaBHOM
yacTh (yHJaMEHTa Pa3BUTHS TEXHOJOTHUM.

K xoniy 11 kinacca oOy4daromuiicst HAy4UTCS:

CBOOOJTHO ONEPUPOBATH MOHATUSMU, CBA3AHHBIMU C LMJIUHAPUYECKOU, KOHUYECKON
U c(hepuvecKoi MOBEPXHOCTAMHU, OOBSICHATH CITIOCOOBI MOTYYEHUS;

ONEepUPOBATH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMU BPALLEHUS: [IWJIUHIPOM, KOHYCOM,
chepoit u mapom;

pacno3HaBaTh Tena BpauleHus (LWIMHIP, KOHYc, cepa u map) U OOBACHATH
CIOCOOBI MOTYYEHUS TEJ BPALICHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoiokeHue chephl U MIOCKOCTH;

BBIUMCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TeNl BpAIlEHUSA, OOBEMBI U
IUIONIAIM TOBEPXHOCTEN MHOTOTPAaHHUKOB M TE€J BpPAIICHUS, TEOMETPUUECKUX Tl C
npuMeHeHneM GopMyIr;

CBOOOJIHO OIEPUPOBATH MOHATUAMHM, CBI3aHHBIMU C KOMOWHALIUAMM TEJl BpAICHUS
U MHOTOIPAHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy U OMUCAHHBIM OKOJIO
cdepsl, cepa, BOUCaHHAs B MHOTOT'PaHHUK WJIN TEJIO BpalleHMUS;

BBIUUCIIATh COOTHOUIEHUS MEXKIYy IUIOIIAAIMU TIOBEpXHOCTEH U 00bEMaMu
II0JTOOHBIX TEI;

n300pakaTh M3ydyaeMble (QUIypbl, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU M3
PUCYHKOB MPOCThIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUECHHUS
TeJl BpallleHus;

U3BJIEKaTh,  MHTEPIPETUPOBATH M  NpeoOpa3oBbIBaTh  MH(MOpMAIUIO O
NPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpEe/CTAaBICHHYI0 Ha 4YepTeXaxX U
PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHSATHUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH ONE€pallMy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPANHAT;

pemaTh TeOMETPUYECKHE 3a/laud Ha BBIYUCICHUE YIJIOB MEXAY NPSIMBIMU H
IJIOCKOCTSIMHM, BBIYUCJIIEHUE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEUICHUU;

CBOOOJTHO OTEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C JIBIDKCHHEM B TIPOCTPAHCTBE,
3HATh CBOMCTBA JBMXKCHUIM;

BBITIOJIHATh M300paK€HUSI MHOTOTPAaHHUKOB M TE€J BpAIlEHHs MPU HapalieIbHOM
MEepEeHOCce, ILEHTPATIbHOW CUMMETPUM, 3€PKaJbHOW CUMMETpPUU, MPH IOBOPOTE
BOKPYT MPSIMOH, ITpeoOpa3oBaHus MOJ00u;

CTPOUTH CEUEHHMS] MHOTOIPAHHUKOB M TeJ BpalllGHUs: CEYEHUs WIHUHJpa
(mapayiieTbHO W TMEPHEHIUKYJISIPHO OCH), CEYeHHUsl KOHyca (mapajuielibHble
OCHOBAHUIO U IIPOXOJSIIINE YePe3 BEPIINHY), CEUCHUS 1Iapa;



WCIIOIb30BaTh METOJbI MOCTPOCHUSI CEUEHUM: METOJ CJIEOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHHUSI, METOJ] IEPEHOCA CEKYIIEH MITOCKOCTH;

JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

MPUMEHSTh TeOMETpUueckue (akThl sl PEIICHUS CTEPEOMETPUYECKUX 3ajaad,
MPEINO0JIaraloIIuX HECKOIBKO IIAaroB PEIICHUSs, €CIU yCIOBUS MPUMEHEHHUS 3aJaHbl
B SIBHOU U HEsBHOU opme;

pelmaTth 3aJayd Ha JO0Ka3aTeIhCTBO MATEMATHUYECKUX OTHOIICHUNW U HAXOXKIEHUE
F€OMETPUUECKUX BEJIUYUH;

MPUMEHSITh MIPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBbI
P PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

NPUMEHATHh TOJyYCHHbIC 3HAHUS Ha TNPAKTUKE: CPaBHUBATh, AHAIM3UPOBATH U
OIICHUBAaTh pEAIbHBIC CHUTYyallMd, MPUMEHSATh H3YUYCHHBIC TOHSATUS, TEOPEMBI,
CBOMCTBa B TIpoIlecCe€ IMIOMCKA PEIICHUS MaTeMaTH4ecKu CQPOpMYTUpPOBAHHON
poOJIeMbl, MOJCIMPOBATh pealibHbIE CUTYallUH Ha SI3bIKE T€OMETPUH, HCCIIEI0BATh
MIOCTPOCHHBIC MOJCIHM C HCIOJIb30BAHUEM T€OMETPUUYECKUX TOHSATUNA U TEOpeM,
amnmaparta anreOphl, peniaTh MPaKTUYECKUE 3aJjaud, CBS3aHHBIE C HAaXOXKJICHHEM
T€OMETPUUECKUX BEIIUYUH;

UMETb TPEJCTaBICHUS 00 OCHOBHBIX dTalax pPa3BUTHS T'€OMETPHUHM KaK COCTABHOM
yacTu (yHJIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoiabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapamiensHOCTh MPSAMBIX M TUNIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [TepreHIUKYIAPHOCTD MPSMBIX H o5
IJTOCKOCTEMN B MPOCTPAHCTBE
VYTl ¥ paccTosHUs 16
MHororpaHHUKu 7
BekTopsl B mpocTpaHcTBe 12
8 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiejioB U TeM uudposbie
Ne mi/m P Kontpoabneie | IlpakTHueckue (mpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypchl
1 AHanuTH4ecKas reoMeTpus 15 1
5 [ToBTOpEHue, 06001IeHNE U 15 1

CHCTeMaTHu3alus 3HaHu!




OO0BEM MHOTOTpaHHUKA

17

Tena BpameHus

24

[Tnomanu moBepxXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

JBro>xeHust

[ToBTOpenue, 06o0IIEHNE U

cUCTeEMAaTHU3alus 3HaHNHN

17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

IHOYPOYHOE IIVIAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo uacoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHbIE pecypchl

OcHoBHbI€ TpaBUIIa U300paKeHUS Ha
PHUCYHKE IJIOCKOCTH, MapajeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

https://m.edsoo.ru/FOIMGVRWHE

[ToHsITHS CTEpEOMETPUU: TOUKA, TIpsMasi,
IUIOCKOCTh, MMPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa U300paKEHUS Ha PUCYHKE
TUTOCKOCTH, MapauIeIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/5ECB310PZ

IlonsaTus: MMEPCCCKArOMUECCs MIOCKOCTH,
nepecekaronmecs npsaMas v mjiIOCKOCTh,
MOJYIIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

IlonsTus: NnepeceKkaronmecs miI0CKOCTH,
nepecekaronmecs npsiMast v JIOCKOCTh,
MOJYIIPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO

MHororpaHHUKH, H300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIHUX 00HEKTOB

https://m.edsoo.ru/AHGUTWH2F

MHororpaHHUKu, U300pakeHue
MPOCTEHUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

https://m.edsoo.ru/IDKRAG603N

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBHS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUHU U TIEpBHIE
cienctBus U3 HuX. CriocoOrbl 3a1aHus
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
O603HaueHus IPSIMbIX U TIIOCKOCTEH

https://m.edsoo.ru/AQXJXEDYR

10

N3obpaxenune ceueHnit mupaMubl, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYEHHBIX MJIOCKOCTEH.
PackpammBanue nocTpoOeHHBIX CEUCHHIA
Pa3HbIMU LIBETaMU

https://m.edsoo.ru/EVUEQAZ7J

11

N3obpaxenune ceueHnit mupaMuibl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpamnimBanue mocTpOSHHBIX CEUYCHUN
pa3HBIMU IIBETaMU

https://m.edsoo.ru/XT1VCSWB2

12

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pEbpa. M3o0paxkeHne nepeceyeHus
MOJIyYCHHBIX TUIOCKOCTEH.
PackpaniBaHue moCTPOSHHBIX CEUYCHUN

https://m.edsoo.ru/08LAY6GMF



https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF

Pa3sHbIMHA IBETaMU

13

N300pakenue ceueHuil mupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOIAT UEPE3 UX
pebpa. M3o0pakeHHEe nIepeceUcHIs
ITOJTY4EHHBIX IIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUN
pa3HbIMU LIBETAMU

https://m.edsoo.ru/EKWHLAWS84

14

Mertoa cnenoB Ui HOCTPOSHUS CEUEHUI

https://m.edso0.ru/1JO0ON3100

15

Mertozx cieoB It TOCTPOSHHSI CEUECHUH.
CpoiicTBa nepece4eHnii MpsIMbIX U
IJIOCKOCTER

https://m.edsoo.ru/DDABJTC2N

16

Merton cieoB 1715l HIOCTPOEHUS CEUEHUH.
CBoiicTBa epecevyeHn MPSIMBIX U
IJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoenune ceuenuii B mupamuae, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YEpPTEKEW U 3aIlMCh I1aroB
MOCTPOCHHUS

https://m.edsoo.ru/HFW637QDR

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MIOCTPOEHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenue ceuenwuii B nupamuje, Kyoe
o Tpém Toukam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEW U 3aMKCh 111aroB
MIOCTPOEHUS

https://m.edso0.ru/JIAQINZCX

20

ITocTpoenue cedenuii B mupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aMKCh IIAroB
IIOCTPOEHUS

https://m.edsoo.ru/XJEZAR5TO

21

HOBTOpCHI/IC IIaHUMCETPHUHU: TeopeMa 0

https://m.edsoo.ru/L3FYZLILR



https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
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https://m.edsoo.ru/L3FYZL9LR

MPONOPIHOHABHBIX 0Tpe3kax. [Tomodue
TPEYroJIbHUKOB

22

[ToBTOopenue nmnanumerpun: Teopema
Menenas. Pacuersl B cCUCHUIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
TJITAHUMETPUU U CTEPEOMETPUHI

https://m.edsoo0.ru/TP9F3DVV1

23

KonTpoabHasg padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLEQ09SZ1

24

B3anMHO€ pacnoiokeHue NpsIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsameie. [Ipu3Haku CKpemmBarOImuxcs
npsMbIX. [lapannensHble TpsMble B
MIPOCTPAHCTBE

https://m.edsoo0.ru/TYO90OBHKY

25

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JAHHOW MPSIMOM, IPOXOASAIIEH Yepes
TOYKY IPOCTPAHCTBA U HE Jiexkalen Ha
JAaHHOU mpsiMoii. JlemMa o mepeceueHun
MapajuIeNbHBIX IPSIMbIX IIJIOCKOCTHIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema
0 TpEX mapasuieIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIIUXCS MTPSMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHOE MPOSKTHPOBAHUE.
OcHOBHBIE CBOMCTBA MapaUIETBLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHON IPOEKIUN

https://m.edsoo.ru/03GR50WZV

28

enTpanbHas mpoeknus. YTom ¢
COHAIPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXKy NPSAMBIMU

https://m.edsoo.ru/Z5FPAGSHI

29

33,[[21‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICIOBAaHUC, CBA3AHHEBIC C

https://m.edsoo.ru/7W31C0FG6



https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
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PAaCIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

30

[ToHATHA: mapaIIENBHOCTD NPSMOKN U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
[apajuIeIbHOCTU IPSMON U IIIOCKOCTH.
CpoiicTBa napauieaIbHOCTU IPSIMOH U
IUIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3a1aun Ha BIYUCIICHNE
U JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE

https://m.edso0.ru/2DD9X2MQ3

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YepTekKe U
MapaIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHU I

https://m.edsoo.ru/1P06R5839

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTsI TIOCTPOEHUS CEYCHUH KyDa 1
napasienenumnena. CBoncTBa
napajuiesienuIe/a U Ipu3Mbl

https://m.edso0.ru/930T7FLSK

34

[TapannensHble wockocTy. [Ipu3Haku
MapajuIeIbHOCTH BYX IUIOCKOCTEH

https://m.edsoo.ru/QFUJAHV88

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIeit
4yepes TOUKY, He MPUHAAISKAIYI0 TaHHOM
IJIOCKOCTH U CIIEACTBHS U3 HEE

https://m.edsoo.ru/2WG4W4XNO

36

CBolicTBa napauiesbHbIX IIJIOCKOCTEH: O
MapaIeIbHOCTH MPSAMbBIX ITEPECeUCHUS
IIPU NIEPECEUECHUH JIBYX MMApaLIEIbHBIX
IIJIOCKOCTEN TPEThEU

https://m.edso0.ru/3KIKV3ROG

37

CBoiicTBa mapaieNbHbIX IIJI0CKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU

https://m.edsoo.ru/QLA4PYRAT



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
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IJIOCKOCTSIMU; O NTEPECEUEHUH NPAMOIL C
JBYMsI TTapaJIJIEIbHBIMU TIOCKOCTSIMU

38

[ToBTOpenue: Teopema [Mudaropa Ha
IUIOCKOCTH

https://m.edso0.ru/9VJZIWC6J

39

[ToBTOpEHUE: TPUTOHOMETPUS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napajulesIenune1a

https://m.edsoo.ru/HYNIQ7850

41

Boruncnenue 1iamH oTpe3koB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e

https://m.edsoo.ru/FZBZVPOEC

42

[lepneHMKYISIPHOCTD NPSAMOU 1
mockocTH. [Ipu3nak
MEPIEHIUKYIISIPHOCTH MPSMOM U
IIJIOCKOCTH

https://m.edsoo.ru/ISFBHOGG3

43

[TeprieHAMKYISAPHOCTDH MPAMOM U
mrockoctu. [Tpusnak
MEPIEeHIUKYIIPHOCTH MPSIMON U
MJI0CKOCTH

https://m.edsoo.ru/K38BG3I1ZH

44

Teopema o cymiecTBOBaHUHN U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
Yyepe3 TOUKY IMIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TUIOCKOCTH

https://m.edsoo.ru/\WF3MTS4E5

45

IInockocTu n MNEPICHAUKYIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAX

https://m.edsoo.ru/OKTGKHNSI

46

IInockocTu n NEPICHAUKYIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

https://m.edsoo.ru/S1VOAWIW3

47

[leprieHauKyAsp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIspa U3 TOUKU

Ha MpSAMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[leprieHAUKyIsp U HAKJIOHHAS.
[TocTpoenue nepneHuKyisapa U3 TOUKU

https://m.edsoo.ru/21ITUD45PR



https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR

Ha [PSMYIO

Teopema o TpEX nepHeHAUKYIApax

49 https://m.edsoo.ru/CNE1PAIUS
(mpsimast u oOpaTHasi)

50 Teopema 0 TpEx repreHAKyIpax https://m.edso0.ru/IPCG564WN
(mpsimast u oOpaTHast)

51 ¥TOI MY CpeIHMBAIOIIMHCH https://m.edsoo.ru/K4EHQ3E9E
MPSIMBIMU
[Touck nmeprneHIuKyYISIPHBIX TPSIMBIX C

52 TIOMOTIBIO TTEPTIEHIUKYISIPHBIX https://m.edsoo.ru/EBYVPSMSI
IJTOCKOCTEHN

53 OpToroHanabHOE MPOCKTUPOBAHUE https://m.edso0.ru/GPOZX8VHE
[TocTpoenue ceuenuii kyoa, MpU3MBl,

54 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO https://m.edsoo.ru/F5ZMOA1AE
OPTOTOHAJIBHOM NPOEKIINU
[TocTpoenune ceuenuii Kyoa, MpU3MBI,

55 MPaBUIILHON TUPAMUJIBI C TIOMOIIBIO https://m.edsoo.ru/T50FUDOQJ
OPTOTrOHAJBLHOW MPOEKIUU
CummMeTpus B MPOCTPAHCTBE

56 OTHOCHUTEJIBLHO TIIOCKOCTH. [InockocTu https://m.edso00.ru/N77K7ZM8K
CUMMETpU B MHOTOTPaHHUKAX

57 TlpH3HaK NepHeHAKyIAPHOCTH NPAMOI 1 https://m.edsoo.ru/L9E703U3V
IJIOCKOCTH KaK CIIE€JCTBUE CUMMETPUU

58 HpaBPmBHBvIe MHOTOTPAHHHKH. PactiCT https://m.edsoo0.ru/Z9E166HHZ
PAcCTOSTHUN OT TOYKHU J0 INIOCKOCTH

59 HpaBPmBHBVIe MHOTOTPaHHHKH. PactCT https://m.edso0.ru/TISUOWZTH
PacCTOSHUN OT TOYKHU JO INIOCKOCTH
CriocoObl OMTYCTUTH MEPIIEHINKYISPHI:

60 CUMMETpHS, CABUT TOUKH I10 https://m.edsoo.ru/DHFUCBWO6
NapajuieJIbHON IPSMOU

61 CaBur no HenapajienbHON IPSIMOH, https://m.edsoo.ru/9OANVFEIE



https://m.edsoo.ru/CNE1PAIU5
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U3MEHEHUE PACCTOSHUN

62

KonTtponsHas padora "B3anmuoe
PacIIOJIOKEHUE NPSIMBIX U INIOCKOCTEHN B
npocrpaHcTae”

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: Yyroy MeX 1y NPsSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

https://m.edsoo0.ru/SKORHWDFQ

64

[ToBTOpEHME: YroyI MEXIY
CKpCIIUMBAOIIUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/MWBREU9US7

65

FGOMeTpI/I‘—IeCKI/Ie METO/bI BBIYHUCIICHUA
yriia MEXAy NpAMBbIMU B MHOT'OI'paHHUKAX

https://m.edso0.ru/3U40237CK

66

JIByrpanHb1i yroy. CBOMCTBO JINHEWHBIX
YTJI0OB ABYTPAHHOIO yria

https://m.edsoo.ru/8H4CYFABO

67

[lepnieniuKynapHBIE MIOCKOCTH.
CBolicTBa B3aUMHO MEPIECHANKYIISIPHBIX
IIJIOCKOCTEMN

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
MepeceyeH sl IByX IJI0CKOCTeN
MEPIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

https://m.edsoo.ru/FY5TMQA43F

69

[IpsiMoyrombHbIi napauienenunesn; Kyo;
U3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO
napaiesenumnesa

https://m.edsoo.ru/KQ9DBNDAW

70

TeopeMa 0 AUaroHaJii npsiMoyroJibHOTO
apajijiesacenuieaa u CJICACTBUC U3 Hee

https://m.edsoo.ru/EST10AD6I

71

CTepeOMeTpI/I‘-ICCKI/IC " MPUKJIAAHBIC
3aaa4u, CBA3aHHbBIC CO B3aUMHbLIM
PACIIOJIOKCHUEM MIPAMBIX U IJIOCKOCTU

https://m.edsoo.ru/4TBYU36HZ

72

HOBTOpCHI/Iei CKpCHIUBAOIINECCA IIPSMEBIC,

https://m.edsoo0.ru/TL947D6WK
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napaJijiCJIbHBIC MJIIOCKOCTU B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

[Tapa mapayenbHbIX IJIOCKOCTEN Ha
CKpCHIMBAIOINUXCA MTPAMBIX, PAaCCTOAHUC

73 https://m.edsoo.ru/YFWZTQREN
MEX/y CKPEIIUBAIOIUMUCS MIPSMBIMU B
MIPOCTBIX CUTYAIUAX
Paccrosmmne ot TO 0 MJIOCKOCTH,

74 TOAHAE OT T qKHfI HHOCKOCTH https://m.edsoo.ru/W5GN48EIM
paccTosiHUE OT MPSIMOM JI0 MIIOCKOCTH
Beruncnenue paccTosHAN MExX Ty

75 CKPELIUBAIOIIMMHUCS IPSIMBIMU C https://m.edsoo.ru/SW9VIIHMD
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH
TpéxrpaHHbIld yroji, HEpaBeHCTBA IS

.T IT

76 TPEXTpaHibIX yri0s. Teopema Hugaropa, https://m.edso00.ru/3XGHNLQ4J
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TpEXTPAHHOTO yria
Dneme chepudecko reome :

77 JICMEHTEL CQEPHHCCKOH TCOMETPHH https://m.edsoo.ru/HMVTV74CP
reo/1e3NYeCKre JMHUU Ha 3eMiie
Kountponsnas pabora "y

78 FHTPOIIBE "ﬂ pabota "o Tm 1 https://m.edsoo.ru/IRTWZ59YU
paccTosiHusA

79 CI/ICTeMaTI/I?:aHI/IiI 3HaHU# "MHOrorpaHHuK httos://m.edsoo.ru/VC3UOAK3B
U €0 3JIEMEHTHI
I1 .B NI

80 VIPEMIIE, DI TPV, L panilibas https://m.edsoo.ru/J3R0247EQ
nvpamuja
I1 I .

81 DHIMA, 1 DAMESL 1 HAKHOHHA TPHIMBL https://m.edsoo.ru/JNDHOOSEQ
[IpaBunpHas npuzma
I o

82 pAMOn napannvenennnen, https://m.edso00.ru/L8803LZGS
MPSIMOYTOJIbHBIN Tapajuieienume, Kyo
B .T

83 I:myKHHe MHOTOTPARTHic. T e0pena https://m.edsoo.ru/B4ATOMDU1D
Olinepa

84 Beinykieie MHOrorpaHHuku. Teopema https://m.edso00.ru/QOMX9GALS
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Olinepa. [IpaBuiibHBIE U OIYIPABUIIbHBIE
MHOTOTPaHHUKHU
85 KouTponsHas padora "MHuororpanHuku" 1 1 https://m.edsoo.ru/3N52B3TEM
86 Homsirie pekTopa fa MI0CKOCTH 1 B 1 https://m.edsoo.ru/LRBSE3B09
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL 8
88 Pa3zHocTh BekTOPOB 1 https://m.edsoo.ru/SHBMZ1POH
89 [TpaBwiio napasurenenuena 1 https://m.edso00.ru/XS6AN7LA2
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1 https://m.edsoo.ru/MJUH128L R
Pasnoxxenne BekTopa 1mo 6azucy Tpeéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1 https://m.eds00.ru/U760IDCTG
TJIOCKOCTH
92 CkansipHO€ ITPOU3BEICHUE 1 https://m.edsoo.ru/JZ46VNC71
93 BeraHciIetiiie yria Mesy BEKTOpaMH b 1 https://m.edsoo.ru/lU5196 UQP
MPOCTPAHCTBE
94 [IpocTeitmme 3a7a9u ¢ BEKTOpAMH 1 https://m.edso0.ru/FIXV79T8B
95 [IpocTeitmme 3a1a9u ¢ BEKTOpAMH 1 https://m.edsoo.ru/JCWURNGO01
96 [IpocTeiimue 3a1a49u ¢ BEKTOpAMH 1 https://m.edsoo.ru/BEHWOELKS
97 [IpocTeitmue 3a1a49u ¢ BEKTOPAMH 1 https://m.edsoo.ru/P3W8WZZSY
98 O0001IeHre U cucTeMaTU3alus 3HAHUN 1 https://m.edsoo.ru/ECRMXSNM3
99 O0001IeHre U cucTeMaTU3alus 3HAHUN 1 https://m.edsoo.ru/XXBTFP5WL
100 Hroropas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/SFGPDWNKO
101 Hroropas koHTpoJbHAS paboTa 1 https://m.edso0.ru/X3ZG8A6SO
102 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN 1 https://m.edso0.ru/931AWXEK1
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
I[TPOTPAMME
11 KJIACC
No Tema ypoka KoaundecTBO 9acoB Hara JJIeKTPOHHBbIE HU(PPOBHIE
n/n Bceero Kontpoabnbie | Ilpakruueckue | HU3y4YeHHsi | 00pazoBaTe/ibHbIE PECypPChI



https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

padoTsbI

padoThI

IToBTOpenue temsl "KoopauHatsl

1 BEKTOPA HA IIJIOCKOCTH U B https://m.edsoo.ru/WERSDSI4U
npocTpancTae"
IToBTOpEHUE TE "CkaixapHoe

2 PTOPEHIE TEMBL KA BIPH https://m.eds00.ru/M6JOBONJ7
MIPOU3BEICHUE BEKTOPOB
IToBTOpEHUE TE "B clIEHHE a

3 BTOPEHHC TEMBT BRIHCIICHH yfﬂ https://m.eds00.ru/55KY41LVG
MEX/Ty BEKTOPaMHU B TIPOCTPAHCTBE
IToBTOpEHUE TE "VpaBuenune ol

4 BTop HHvT MbL Y pasH HH" HPAMOH, https://m.edsoo.ru/U20HPUS6W
MIPOXOJIAIICH Yepe3 IBe TOUKH
VpaBHEHUE IIIOCKOCTH, HOPMAb,

5 PABHEHHUE IIIOCKOCTH, HOpMAIE https://m.edsoo.ru/VYIH8TERW
ypaBHEHHE TIOCKOCTH B OTPE3Kax
VpaBHEHNE IIIIOCKOCTH, HOPMAb,

6 PABHEHHUE IIIOCKOCTH, HOpMAIE https://m.eds00.ru/541910WGX
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekTopHoe npousBeneHue https://m.edsoo.ru/NTYOG2APM
JIvHeliHbIE HEpABEHCTBA, JIMHEHHOE

8 p ’ https://m.edso0.ru/54EQ7JQ8E
MIPOTPaMMUPOBAHUE
Tusci o

9 HHCHHDIC HEPABCHCTBA, JHHEUHOC https://m.edsoo.ru/VPKWBB4AA
MIPOTPaMMUPOBAHUE
AHanuTrdecKkue MeTOIbI pacuyéra yria

10 S yr https://m.edsoo.ru/KHJ20M3PV
MEXAY NPSIMBIMU B MHOTOTPaHHUKAX
AHanuTrdecKkue MeTOIbI pacuéra yria

11 S yr https://m.edsoo.ru/DDXUUAIA5
MEXAY MIIOCKOCTSIMU B MHOTOTpaHHUKAX
(6))

12 OPMYIa PACCTOAHITL OT TOHKH 210 https://m.edso0.ru/SG451UUG1
MJIOCKOCTH B KOOPAMHATAX
Haxosxnenne paccToSHUI OT TOYKH 10

13 a p a https://m.edso0.ru/8V2N4X1L3
TJIOCKOCTH B KyOe
Haxosxnenne paccToSHUI OT TOYKH 10

14 AICHHC P A https://m.eds00.ru/UZ15UU37F

IIJIOCKOCTH B HpaBHHBHOﬁ MnmUupaMmuzc



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F

15

KonTtponsHas pabota "AHanmuTHuecKas
reoMerpus"

https://m.edso0.ru/SNGI1GHFM

16

CeucHus MHOTI'OI'paHHUKOB: CTAHAAPTHLIC
MHOTI'OrpaHHUKHA

https://m.edso00.ru/219603NHQ

17

CeucHus MHOTI'OT'PpaHHUKOB: METO/]
CJICI0B

https://m.edsoo.ru/52XG02J5B

18

CequI/m MHOFOFpaHHI/IKOBI CTaHIlapTHBIe
IJIOCKOCTH, TIEPECEUEHUS MPSIMBIX U
IJIOCKOCTEN

https://m.edso0.ru/CUP7TCPXQ

19

[TapannenpHbIe NPAMBIE U TJIOCKOCTH:
MapajuIeJIbHbIE CEUCHUS

https://m.edsoo.ru/MM69MKRDP

20

[TapannenpHbIE NPSAMBIE U TJIOCKOCTH:
pacy€T OTHOLIEHUH

https://m.edso0.ru/O71ROIJFI

21

[TapannensHbIe TPSIMBIE U TIJIOCKOCTH:
YIJIbl MEXAY CKPEIIMBAIOIIIMMHUCS
NPSAMBIMU

https://m.edsoo.ru/26EPTM74A

22

[lepnieniukynspHbIe MPsIMbIE U
IJIOCKOCTHU: CTAaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX MIOCKOCTEH 1
MPSIMBIX, CAMMETPHH MHOTOT'PaHHUKOB

https://m.edsoo.ru/YQUVTEVZX

23

[lepnieniuKynspHbIe MPSIMbIE U
IJIOCKOCTH: TEOpPEMa O Tpex
MePIeHIUKYIIIpax

https://m.edsoo.ru/HQIN20ZJP

24

[lepnieniuKynspHbIE MPSIMBIC U
IJIOCKOCTH: BBIUMCIICHUS JUIUH B
MHOTOTPaHHUKAX

https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpEHMeE: MIOMIAAH
MHOTOYTOJILHUKOB, (DOPMYJIIBI JIS
ionaaen, cooopakxeHus! moa00us

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpEHME: MIIOMAAH
MHOTOYT'OJIbHUKOB, (pOpMYJIbI A5t

https://m.edsoo.ru/1ZYRNNIKV



https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV

TIoIaAeH, COOOpaKESHHUSI 110 100UST

27

[ToBTOpenue: miomaau
MHOTOYT'OJIbHUKOB, (hOpMyJIbI A5t
TJI0I A IeH, COOOpaKEeHHMSI TO100Us

https://m.edsoo.ru/HWHVENLOO

28

[Inomany ce4eHU MHOTOTPaHHUKOB:
TUTOIIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPaXKESHHUS ITOA00MS

https://m.edsoo.ru/X2HRM9HD4

29

[Inomany ce4eHnt MHOTOTPaHHHUKOB:
IJIOLIA/IM MTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUsI 110100Ust

https://m.edsoo.ru/8H4ELYING6

30

KonTponsnas pabora "[loBTOopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

https://m.edsoo0.ru/S§UW1WwWV1

31

O6béM Tena. O0beM MPSIMOYTOJILHOTO
napaJuiesenuresaa

https://m.edsoo.ru/6UXGO0RC9

32

3agaun 00 yaBOEHUHU Ky0Oa, O KBaJpaType
Ky0a; O TPUCEKITUH yIiia

https://m.edsoo.ru/VK2J2T XEF

33

CrepeoMeTrpuueckue 3aauu, CBI3aHHbIE
¢ 00BEMOM MPSIMOYTOJILHOTO
napajuiefienuneaa

https://m.edsoo.ru/ODR6H6TQS

34

HpI/IKJ'IaI[HBIC 3aJa4u, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMa MMpsAMOYI'OJIbHOT'O
ImapajjiCaCIrumIicaa

https://m.edsoo0.ru/OSHTIOT1G

35

OO0BEM MPAMOI TPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

36

CrepeomeTpuuecKue 3a/1auu, CBI3aHHbIE
C BBIUUCIIEHHEM 00BEMOB MPSAMOIA
MIPU3MBI

https://m.edsoo.ru/1ID8HV54A9

37

[IpuknaaHble 3a1auu, CBSI3aHHBIE C
00BEMOM MPSIMOM MPU3MBI

https://m.edsoo.ru/QlIYC4F8IU

38

Brruucienue 00bEMOB TEN ¢ HOMOILBIO

https://m.edsoo.ru/ON585060H



https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H

onpenenénnoro uarerpaita. OobEM
HAaKJIOHHOM IIPU3MBI

39

Brrunciienne 005EMOB TEN € HOMOIIBIO
onpenenéHHoro uurerpaiga. Oobém
HI/IpaMI/IIII)I

https://m.edsoo.ru/2CJLCMKS8N

40

dopmyrna 00bEMa MUpaAMULIBL.
OTtHomeHne 0ObEMOB MUPAMUJ C OOITUM
yrioM

https://m.edsoo.ru/AL3PODC9E

41

dopmya 00bEMa TUPAMUIBL.
OTtHomeHre 00BEMOB TUPAMHUJL C OOIIIUM
YTJIOM

https://m.edso0.ru/SGOOAJRNY

42

CrepeomeTpuueckre 3a/1a9u, CBI3aHHbBIC
¢ 00bEMamMK HaKJIIOHHOW MTPU3MBI

https://m.edsoo.ru/7TR8ERHWOQO7

43

CrepeoMeTpHYeCKHe 33]Ia4H, CBSI3aHHBIC
¢ 00bEMaMK TUPAMHUIBI

https://m.edso0.ru/SF480DTS6

44

[Tpuknagaeie 3agaun mo Teme "OObEMBI
Ten", cBI3aHHbBIE ¢ 00bEMOM HAKJIOHHOM
MIPU3MBI

https://m.edso0.ru/9SF60YYVX

45

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBs3aHHBIE C OOBEMOM TTUPAMUIBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Ipumenenne 00bEMOB. Beruncnenue
paccTosiHUA J0 TIOCKOCTH

https://m.edsoo.ru/I39CX03CP

47

Kontponsnas padora "O0béM
MHOTOrpaHHuKa"

https://m.edsoo.ru/XNWZSSJ7P

48

Hunuaapudeckas MoBEPXHOCTD,
oOpa3ymoline HUINHAPUIECKON
MMOBEPXHOCTHU

https://m.edsoo.ru/7DHKEHEG6

49

Hunuaap. [Ipsamoi KpyroBon HUIUHAD.
[1nomans MOBEPXHOCTH LIUIUHIPA

https://m.edsoo.ru/MAVW4KY55

50

KoHunueckast HOBEepXHOCTh, 00pa3yroIiye

https://m.edsoo.ru/PVRE7HQ6Y



https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y

KOHHUYeCKO! rnoBepxHoctu. Konyc

CeucHue KOHYCa IIJIOCKOCThIO,

51 g https://m.edsoo.ru/EOVSHALSL
napajuIeIbHOM MIOCKOCTA OCHOBAHUS

52 YeeuCuribilt koryc. HMso0pakeiite https://m.eds00.ru/9VKWVDCTE
KOHYCOB U YCEYEHHBIX KOHYCOB

53 tloutazs GoxoBoi moBepxroCTH i https://m.edso0.ru/AWKBIEANE
MIOJTHOM IMOBEPXHOCTH KOHYCa

54 HHOHI?,HB 00K0BOi NOBEpXHOCTH https://m.edsoo.ru/9NFAUE3KJ
TMTOJTHOM IMMOBEPXHOCTH KOHYCA
CrepeomeTpuiecKue 3a1a4u Ha

55 JIOKA3aTeJILCTBO U BEIYHCIICHUE, https://m.edso00.ru/QZVH5EXL 9
MTOCTPOCHUEM CEUCHHI ITUIHH]IPA, KOHYyCa
CrepeomeTpuyeckue 3a1auu Ha

56 JI0Ka3aTeIbCTBO U BBIYHUCIICHUE, https://m.edsoo.ru/AKF6PW62W
MOCTPOCHUEM CEUEHUI MINHAPA, KOHYCa

57 TIpuicaiHEIe 337240, CBA3AHHEIC C https://m.eds00.ru/3429ZLHT5
WIAHAPOM

58 TIpUETA/IHEIE 3a724H, CBA3AHHEIE C https://m.edsoo.ru/ZY6ENPVKD
WIAHAPOM

59 Cdepa u map https://m.edsoo.ru/W1TVKAJOR
[epeceuenwue chepsl u mapa ¢

60 mIockocThio. Kacanue mapa u cdepsl https://m.edsoo.ru/JF8NB5ZS0
IUIOCKOCTHI0. Byt 1 n300paxkeHue mapa
[epeceuenwue cdepsl u mapa ¢

61 mIockocThio. Kacanue mapa u cdepsl https://m.edsoo.ru/M6WKIK950
MJI0CKOCTRIO. Bu u n300paxkeHue mapa

62 yPaBIieHHe Cept. Tlowans cheper n e8 https://m.edsoo.ru/U8G24BO8H
qacrei

63 Cummerpus chepsl 1 mapa https://m.edsoo.ru/6E6GX0YJS

64 CrepeoMeTrpuueckue 3aa4uu Ha https://m.edsoo.ru/MSYBPKH7R



https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R

JI0KA3aTEeJIbCTBO U BBIYMCIIEHHUE,
CBsI3aHHBIE CO CPpepoii U mapom,
IMOCTPOEHUEM UX CEUEHUH IIJIOCKOCTHIO

CrepeomeTpuiecKkue 3a1a4 Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,

65 . https://m.edsoo.ru/MXRDTK72T
CBSI3aHHBIE CO CEpOi U Mapom,
MMOCTPOCHUEM HUX CEUYCHHH IMIIOCKOCTHIO
I1 a € 3a7auM, CBI3a € co

66 PHITATEBIC SAAATTH, CRISAHHEL https://m.edso0.ru/XW5L17A9]
cdepoit u mapom
[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,

67 BBIUHCIICHUSI B OKPY>KHOCTH, https://m.edsoo.ru/EJ2QDAVEJ
CTaHJapTHBIE TTOA00US
P 0

68 AIILEE KOMDMHAINH TCI BPatiicHHA 1 https://m.edsoo.ru/LE7933LXX
MHOTOTPaHHUKOB
3ana o teme "Terna 1 MOBEPXHOC

69 et "T M I8 L HOBCpXHOCTH https://m.edsoo.ru/PHHLCG54E
BpallleHUs
3ana o teme "Tena 1 MOBEPXHOC

70 et "T M 18 1 HOBCpXHOCTH https://m.edsoo.ru/22WPBLTP9
BpallleHUs
Kontponbhas padota "Tena u

71 " https://m.edsoo0.ru/33W222M63
MMOBEPXHOCTHU BpallleHUs
O06béM mmumuHapa. Teopema 06 00bEMeE

72 i & P https://m.edso0.ru/1ZN2S6ZMO
MPSIMOTO LUJIMH]IpA
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

73 onpenenénHoro unrerpaia. O0bEM https://m.edsoo.ru/ACTOMEMVF
KOHyca
IT 0 i i

74 HOTAZIT DOKOBOM H HOJHOH https://m.edsoo.ru/ZYTK7P8B1
MOBEPXHOCTU KOHYCa
CrepeoMeTprueckue 3aauu, CBI3aHHbIE

75 C BBIUMCIICHHEM 00BEMOB IUIMHIPA, https://m.edsoo0.ru/709VJYPSC

KOHyca



https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC

76

[Tpuknanaeie 3ana4un mo Teme "OOBEMBI U
IJIOIIAI TTOBEpXHOCTEHN Ten"

https://m.edsoo.ru/QXEA9GPVB

7

OO0BEM 11apa ¥ MIapoBOTO CEKTOpA.
Teopema 06 00béme tapa. Ilnomans
cdeprl. CTepeoMeTpruyecKue 3a1a4u,
CBsI3aHHBIC C BBIYHUCJIICHUEM O6’I)éMOB
1Iapa, MapoBOTO CErMEHTA U IIapOBOT0
CeKTopa

https://m.edsoo.ru/VVV60ONBVZX

78

[Ipuknagaeie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHbIE C 00bEMOM 11apa U
01ma b0 cepbl. COOTHOIICHUS MEXKTY
TUTOIIA SIMH TTOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TEJ

https://m.edsoo.ru/EZH9GRUEJ]

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 06bE€Ma rpu mogo0muu.
CrepeoMeTpHYECKUE 3a/1a4H, CBI3aHHBIC
C BBIYHCIIEHUEM 00BEMOB TENT U
TJTONIAJEH TOBEPXHOCTEH

https://m.edsoo.ru/H24188MKQ

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

https://m.edsoo.ru/73UODGNYR

81

JiBuxenus npoctpaHcTBa. OToOpakeHHUsI.
JIBkeHus u paBeHCTBO (uryp. O0mme
CBOWCTBA JIBIKCHUHN

https://m.edsoo.ru/RXJ4YWGENA

82

Bupl n1BukeHMil: mapaienbHbIi
MEePEHOC, IICHTpaJIbHAsl CUMMETPHS,
3epKaJlbHasi CAMMETPHUSL, IOBOPOT BOKPYT
psAMOM

https://m.edso0.ru/ZSUA77NTX

83

[TpeoOpazoBanus moaoous. [Ipsmas u
cdepa Ditnepa

https://m.edsoo.ru/A1IPU2WOAX

84

reOMeTpI/I‘-IeCKI/IC 3aa41 Ha IPUMCHCHUC
JABUKCHUA

https://m.edsoo.ru/KFDHOMGKZ



https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ

85

KonTponsHas padora "BekTopsi B
npocrpaHcTae”

https://m.edsoo.ru/4F52B11KK

86

O6o6maromee noproperue 11 nonsTuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B IpocTpaHcTae”

https://m.edsoo.ru/AIHVB2NZH9

87

O6o6maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

88

O6o6maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJ1aCCOB, CHCTEMAaTH3allMsI 3HAHHIA:
"BekTops! B mpocTpancTse"

https://m.edsoo.ru/3NIJOLN63

89

O6o06maromee moBropeHue 11 MoOHSATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMaTH3aIMsl 3HAHUI:
"OO6BeM MHOTOTrpaHHUKA"

https://m.edso0.ru/B85S7VDTC

90

Oo6o6matomee moBropeHue 11 moHATHiA 1
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIs 3HAHUIL:
"O6beM MHOTOrpaHHUKA"

https://m.edsoo.ru/AJX4CDP5I

91

Oo6o6maromiee moBropeHue 11 moHATHA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIAaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tnomaau moBEpXHOCTH U 0OOBEMBI
KpYIJIbIX Ten"

https://m.edsoo.ru/H2ZABPRXO

92

Oo6o6uaromiee noropeHue 11 nmoHsTuit u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alUs 3HAHUH:

https://m.edso0.ru/JG1DJ50NK



https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK

"[1nomaan MOBEpXHOCTH U 0OBEMBI
KpyIJbIX Ten"

93

Hrorosas koHTpoJibHas paboTa

https://m.edso0.ru/GXZMP89GD

94

Wrorosas koHTpoJsibHas paboTa

https://m.edsoo.ru/3JI74AMY6M

95

[ToBTOpenue, o6o0IICHNE U
CHUCTEeMaTU3alus 3HAHUI

https://m.edsoo.ru/UI126CB4 XL

96

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/IESALO6B5

97

Hcropus pasBuTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHN

https://m.edsoo.ru/8ZKNMYF03

98

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/41X3XKQOG

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POoJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://m.edsoo.ru/4APGHOJYAH

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POoJib B pa3BUTHH
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/RK4XSFWNR

102

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK

https://m.edso0.ru/X89TQ8776



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

HAaYKH U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U

KOMIIBFOTCPHBIX TEXHOJIOT Ui

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJILHON MIPOT'PAMMBI

10 KIIACC
Koxa . .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM 00pa3oBaTe/ibHOI
MPoBEpsIeMoro NPorpamMmbl cpeaHero o0uero oopa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATHAMU: TOUKA, MPAMasi, IIOCKOCTh
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS W3 HUX TPU PEHICHUH
' reOMETPUYECKHUX 3312
73 OnepupoBaTh TMOHATUSAMH: TMAPAUICIBHOCTh W TMEPIECHIUKYISIPHOCTh TPSMBIX U
' IUIOCKOCTEH
7.4 KnaccudumupoBaTs B3aMMHOE pacioyioKeHUE MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: ABYIPAaHHBIM yroy, TpaHH ABYIpaHHOTO Yyria, pebpo
7.5 JBYTPAHHOI'O YIjla, JIMHEWHBIA yroj JABYTPAaHHOIO YIJIa, TpaayCHas Mepa JBYTPAHHOTO
yria
76 OnepupoBaTh MOHATUSMHU: MHOTOT'PAHHUK, BBITYKIIBIH W HEBBIMYKIBI MHOTOTPAaHHUK,
' AJIEMEHTBI MHOTOTPaHHUKA, MPABHIILHBI MHOTOTPAaHHUK
77 Pacmo3naBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (MTHUPaMK/Ia, PU3Ma, TPSIMOYTOIbHBIN
' napaieNenures, Kyo)
KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS A KJIACCH(PUKAINH
7.8 (BBITYKJIBIE W HEBBIMTYKJIbIE MHOTOTPAHHUKH, MPAaBHJIbHBIE MHOTOT'PAHHUKH, MPSMbIC U
HAaKJIOHHBIE TIPU3MBI, ITapaslICIICITUTIC B )
7.9 OnepupoBaTh MOHATHAMU: CEKYIIasl TUIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB
710 OOBICHATH, TPHUHITUIIBI TOCTPOSHUS CEYCHHH MHOTOIPAHHUKOB, HCIOJB3YS METO]I
' CJIEe/IOB
711 CtpouTh CeYeHHs] MHOTOTPAHHHKOB METOJOM CJIEAOB, BBINOJHATH (BBIHOCHBIC)
' IJIOCKHE YEPTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJl CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXO0XKACHHE TEOMETPHUYECKHMX BEIMYMH 110 0Opasiam HWiIu
aNropuTMaM, TPHUMEHSS M3BECTHBIC aAHAJUTHYECKHE METOJbl MPU  PEIICHUH
7.12 CTaHJIAPTHBIX MAaTEMaTHYEeCKMX 3a/lad Ha BBIYUCICHUE PACCTOSHHUI MEXIy IBYMs
TOYKaMH, OT TOYKU JO MPSMOM, OT TOYKUIO MIIOCKOCTU, MEXKIY CKPEIIUBAIOIIMMHUCS
MPSIMBIMU
Pemarp 3agaun Ha HaXOXJIEHHE TEOMETPUYECKUX BEIWYUH MO oOpaslam WiH
QIrOpuUTMaM, TMPHUMEHSSI HW3BECTHBIE aHAJUTUYECKHE METOJAbl TMPH  PEIIeHUU
7.13 CTaHJAPTHBIX  MaTeMaTHMUeCKUX  3aJad  Ha  BBIUYMCICHHE  YIJIOB  MEXKIY
CKPEIIUBAIOIINMUCS MPSAMBIMU, MEXKIY MPAMON U MIOCKOCTBIO, MEX/Y TIOCKOCTIMH,
JIBYTPAHHBIX YTJIOB
Boruncnsate 00bEMBI U IIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma, THPaMUIa)
7.14 ¢ nmnpuMmeHeHHeM (GOpPMYJ, BBIYHCISATH  COOTHOIICHUS  MEXIY  IUIOIIAIIMU

HOBerHOCTCﬁ, 00BEMaMu HO,[I06HBIX MHOT'OI'paHHHUKOB




OnepupoBaTh MNOHATUSAMHU: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCb M IJIOCKOCTh

15 CUMMETPHUH, IISHTP, OCh U TIOCKOCTh CAMMETPHUU (QUTYPBI
N3Bnekars, peoOpa3oBLIBATh u UHTEPIPETUPOBATH uHdpopManu0 0
7.16 MPOCTPAHCTBEHHBIX T'E€OMETPHUECKUX (UTypax, TNPEJCTABICHHYI0 Ha YepTekax u
pUCYHKaX
[IpumensTh reoMerpudeckue (akThl IS PENICHHS CTEPEOMETPUUYECKUX —3ajad,
7.17 MIPEIOJIATAONINX HECKOJIBKO IIATOB PEIICHUS, €CJIM YCIIOBUS NMPUMEHEHUS 3a/IaHbl B
SBHOU (opme
718 [TpuMeHSTh MPOCTEUIINE MPOTPAMMHBIE CPEICTBA M ICKTPOHHO-KOMMYHHKAIIIOHHBIE
' CUCTEMBI IIPH PEIICHUU CTCPEOMETPUICCKHX 3a1a4
719 [IpuBOUTE MpPUMEpPbl MATEeMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOJEC U IKHU3HH,
' pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE
[TpuMeHsTh MOTyYeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PealbHBIC CHUTYAllHH U
MPUMEHSTh W3YYCHHBIC TIIOHSATHS B TMPOIECCE IOMCKA PEHICHUS MaTeMaTHYeCKH
720 chopMyIUPOBAaHHON MPOOJIEMBbI, MOJIETUPOBATh peaJbHBIE CHUTyalldd Ha S3bIKE
' TCOMETPHH, HCCIICIOBATh MOCTPOSCHHBIC MOJICIH C UCIOJIB30BAHUEM T'€OMETPUUICCKUX
MOHATHI W TEOpeM, ammapara anreOpbl, peniaTh MPAaKTHYECKUE 3a7add, CBS3aHHBIC C
HaX0XJICHUEM T€OMETPHUISCKUX BEITHIHH
11 KIIACC
Kon N .
IIpoBepsieMble MpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
HPOBEPIEMOTO NPOrpamMMbl cpeHero o0umero o0pa3oBaHus
pe3yJabTaTa
6 I'eomerpus
OnepupoBaTh  MOHSATHIMU: [WIMHAPUYECKAas ~ MOBEPXHOCTh,  OOpa3yromue
6.1 MWIAHIPUYECKON TMOBEPXHOCTH, IMIMHAP, KOHHYECKAs TOBEPXHOCTh, 0Opa3yIoIIne
KOHUYECKOH MOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTh
6.2 Pacno3naBate Tena BpameHust (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATD CIIOCOOBI MOTYYSHHS TEJ BpaIlleHUs
6.4 KiaccuduiupoBaTs B3aMMHOE pacroiokeHue chepbl U II0CKOCTH
6.5 OnepupoBaTh MOHATHSIMHU: IAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA,
' IIIAPOBOM CJIOW, OCHOBAHHUE MIAPOBOTO CJIOSI, BLICOTA IIIAPOBOTO CJIOs, IIAPOBOU CEKTOP
6.6 Bbrauciare 00bEMBI U TUIOMIAAN TIOBEPXHOCTEH TEJ BPAILEHUS, TEOMETPUYCCKHUX TEJ C
' npuMeHeHneM GopMy
6.7 OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIUCAHHBIN B cpepy M OMUCAHHBIA OKOJIO
' cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PAaHHUK WJIH TEJIO BPaIllCHUS
6.8 BbIYHCIATE COOTHOLIEHUS! MEXKTY IMJIOMIAIIMU MOBEPXHOCTEN U 00BbEMaMU MOJOOHBIX
' TEN
6.9 N3o00paxkaTe u3ydaeMble (pUTYpBl OT PYKH M C MPUMEHEHHEM MPOCTHIX YePTEKHBIX
' HHCTPYMEHTOB
6.10 BbINoOnHATE (BBIHOCHBIE) TUIOCKUE YEPTEXU U3 PUCYHKOB MPOCTBIX 0OBEMHBIX (QUTYD:




BHUJ] CBEPXY, COOKY, CHH3Y; CTPOUThH CEUCHHSI TEJI BPALICHUS

N3Bnekarsp, UHTEPIPETHPOBATH u npeoOpa3oBLIBAThH uHbOpMAILIUIO O
6.11 MIPOCTPAHCTBEHHBIX T'E€OMETPHUYECKUX (UTypax, TNPEJCTABICHHYI0 Ha YepTekax u
pUCYHKAX
[IpumensaTh reomerpudeckue (akTbl [JIs PENICHUS CTEPEOMETPUUYECKUX 3ajad,
6.12 MIPEIITOJIATAIONINX HECKOJIBKO IIArOB PEIICHHUS, ©CIM YCJIOBHS MPUMCHCHUS 3aJaHbBI B
SBHOU (opme
6.13 OrnepupoBaTh MOHIATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINOAHATE JEHCTBHS CIIOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOXCHHUS
' BEKTOpa Ha YHUCII0, 00BSACHATh, KAKUMH CBOMCTBAMH OHU 00JIAAf0T
6.15 [TpuMeHSTh MPaBUIIO TTapAJUISIICITUIIE/IA TIPH CII0KEHUH BEKTOPOB
OnepupoBaTh MOHITHSIMH: JIEKAPTOBBI KOOPJAWHATHI B MPOCTPAHCTBE, BEKTOP, MOJIYIb
6.16 BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YroJd MEXKIy BEKTOPAMH,
CKaJSIPHOE TIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMITIAHAPHBIE BEKTOPBI
Haxomuth CymMMy BEKTOPOB W TIPOU3BEJCHHE BEKTOpPa HAa YHCJIO, YroJl MEKIY
6.17 BEKTOpaMH, CKaJsIpHOE  TPOM3BEJCHHWE, pPACKIQJbIBAaTh  BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3amaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT
6.19 Pemarte mpocTeiiime TreoMeTpUYECKHE 3aJadyd  Ha MPUMEHCHHE BEKTOPHO-
' KOOPIMHATHOT'O METOIa
Pemrate 3amaum Ha /I0Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOUICHHH W HaXOXKICHHE
6.20 TEOMETPUUECKUX BEIUYHH IO O0pa3laM WIH aJIropuTMaM, NPUMEHSS H3BECTHBIC
METO/IbI TIPY PEIICHUH CTaHAAPTHBIX MAaTEMAaTHYECKHX 3a/1a4
6.21 [TpuMeHsTH MpOCTEHIIIE MPOrPaMMHBIE CPEIICTBA M AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
' CHCTEMBI IIPH PEIICHUU CTEPEOMETPHUICCKUX 3a7a4
6.22 [IpuBoaMTH TpPUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJE M IKU3HHU,
' pacro3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPHUHU B MICKYCCTBE
[IpuMeHsTh MOJy4YCHHBIC 3HAHUS HA MPAKTHUKE: aHAM3UPOBATh pealbHbIC CUTYAIlUH U
NPUMEHSTh W3YYCHHBIC TMOHATHS B TIPOIIECCE IIOWCKA PEIICHUS MaTeMaTU4eCKu
6.23 cOpPMYIIMPOBAHHOW TPOOIEMBI, MOJCITHUPOBATh pEATbHBIC CHTyalldd Ha S3bIKE

TCOMCTpPUH, HUCCICAOBATH ITOCTPOCHHBLIC MOJCIU C HCIIOJB30BAHUCM I'COMCTPUYCCKUX
MOHATUU U TCOPEM, alllapara anre6pbl, peiiath IMPAKTUYCCKUEC 3aladu, CBA3AHHBIC C
HaXO0XKIACHHUEM I'COMCTPUICCKUX BCIINYUH

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KITIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Kox

7 I'eomerpus

71 OcHoBHBIE TOHATUS cTepeoMeTpud. Toduka, mpsMasi, IUIOCKOCTb, MpocTpaHcTBO. [lonarue o0
' aKCMOMAaTHYECKOM MOCTPOECHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX

7.2 | B3aumHOE pAaCIOJIOKEHHE TMPSAMBIX B MPOCTPAHCTBE: IMEpECeKarolluecs, MapajuleIbHble U




cKpemuBamomuecss npsmele. [lapamienbHOCTs HPSAMBIX M INIOCKOCTEM B IIPOCTPAHCTBE:
IapaJuIeIbHbIE IIPSIMBIE B IIPOCTPAHCTBE, APAILIEIBHOCTD TPEX NPSIMBIX, TAPAJLIEIBHOCTD IPSIMOU
U IUIOCKOCTU. YTIJIBIC COHAIIPABICHHBIMU CTOPOHAMH, YrOJ MEXAY NPSAMBIMU B IIPOCTPAHCTBE.
[TapannenpbHOCTh MIOCKOCTEN: MapaJIEIbHbIE IIOCKOCTH, CBOMCTBA MapalICIbHBIX MIOCKOCTEH.
[Ipocreiimue MpocTpaHCTBEHHbIC (UTYpPHI HA IUIOCKOCTH: TETPadaAp, KyO, Mapaiesenurnes,
MOCTPOEHUE CEUCHUI

7.3

[lepneHUMKYIAPHOCTE NPSIMOM M IUIOCKOCTH: IIEPIECHIUKYISIPHBIE INpPsMbIE B IIPOCTPAHCTBE,
IpsIMBIE ITApAJUICIbHBIE M NEPIECHAUKYISPHBIE K INIOCKOCTH, IPHU3HAK IEPIEHIUKYISIPHOCTH
IIPSIMOM U IUIOCKOCTH, TEOpPEMaA O MPSAMOM NMEPIEHANKYIIIPHOMN IUIOCKOCTU. YTIUIBI B IPOCTPAHCTBE:
YIoJl MEXAYy HPsIMOM M IUIOCKOCTBIO, JBYTPAaHHBIMA YroJl, JIMHEWHBIA yroJ JIBYTPAaHHOIO YIJIA.
[lepneHuKyisip U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHHME OT NMPSMOM 10
IUIOCKOCTH, MpOEKUMsT (UIypbl Ha IUIOCKOCTh. lleprneHauKyaspHOCTh IUIOCKOCTEM: HpHU3HaK
MEPIEHIUKYIISIPHOCTH JBYX IIIOCKOCTEN. Teopema o TpéX neprneHauKysapax

7.4

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JE€MEHTHl MHOTOTPAaHHMKA, BBIMYKIIBIE M HEBBIMYKIIbIE
MHOTOTPaHHHUKH, pa3BEPTKa MHOTOrpaHHUKa. [Ipu3ma: N-yrosipHas mpu3Ma, rpaHd ¥ OCHOBAHUS
NpU3MBl, TMpsiMasi W HAKJIOHHAs TMpPU3MbI, OOKOBas ¥ TIOJHAs IOBEPXHOCTh MPU3MBIL.
[Tapamenenumen, npsMOYroJIbHBIM Napajuielenunes] u ero coucrsa. [Ilmpammpma: N-yrosnpHas
nupaMuia, TpaHM W OCHOBaHUE NUPaMUJbL, OOKOBasi M TIOJHAs MOBEPXHOCTh MUPAMUIBI,
NpaBWiIbHAs W Yyceu€HHas MNHpamMuga. OJEMEHTbl MNpu3Mbl W THpaMuibl. [IpaBunbHbIE
MHOTOTPAaHHUKHU: TOHSATHE MPaBUJILHOTO MHOTOTpaHHHMKA, MpaBWIbHAs MpU3Ma W IpaBHIbHAs
nMpamua, npaBuibHasi TPEYyroybHasi MUpaMuJia U MPaBUIbHBIN TeTpalap, Kyo. Ilpencrasienue o
IIPaBWJIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, IOoAeKadAp M uKocadapyrue CedeHus NpHU3MBI U
MTAPAMMIBI

7.5

CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOYKHU, MPSIMOM, TJIOCKOCTH. DJIEMEHTHI
CUMMETpPUHU B TUPAMUIaX, apajuieenurneax, IpaBUIbHbBIX MHOTOTPaHHUKAX

7.6

Brluncinenue »1eMEHTOB MHOTOTPAaHHUKOB: péOpa, mmaroHanw, yribl. [lmomans OOKOBOM
MMOBEPXHOCTHU U IMOJIHOM MOBEPXHOCTH MPSAMOM IMPU3MBI, TUIOIIA/lb OCHOBAHUMN, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsAMOIl mpu3Mmsbl. [lnomans OGOKOBOW MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
MUpaMHJIbl, TEOpEMa O TUIoIIaau yceu€HHou nupamusl. [lonarue 06 o0péme. OOBEM MUpamMuibl,
MIPU3MBI

7.7

[TonoGHbIe Tenma B mpocTpaHcTBe. COOTHOMICHUS MEXAY ILIOMAASIMHU MOBEPXHOCTEH, 00bEMaMu
O0JI00HBIX TE

11 KIIACC

Kox
6

IIpoBepsieMbIii 3JIeMEHT COAECPKAHUS

I'eomerpus

6.1

]_II/IJ'II/IH,Z[pI/ILICCKaH MMOBEPXHOCTD, 06pa3y1011me HHHHHﬂqueCKOﬁ MMOBEPXHOCTH, OCh
HHHHHﬂquCCKOﬁ MOBEPXHOCTH. ]_[I/IJ'II/IH)IpI OCHOBaHHMS U OOKOBast MOBECPXHOCTD, O6p83y10].].[8.5[ 151
OChb, IJIoImIaab OOKOBOI U MOJHOM IMOBEPXHOCTHU

6.2

Konnueckass moBepxXHOCTb, 0Opasylolle KOHHYECKOH MOBEPXHOCTH, OChb M BEpIINHA
KOHMYecKoi moBepxHocTH. KoHyc: ocHOBaHMEe M BeplIMHA, OoOpasyromas U OCbh, IUIONIAIb
OOKOBOW M TOJIHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: O0Opa3ylollue M BHICOTA, OCHOBAHUS U
O0KOBasi MOBEPXHOCTD




Cdepa m 1map: UeHTp, paguyc, IuUaMmeTp, IUIOIaAb NoBepxXHOcTH cdepsl. B3aumuoe

63 pacmoJiokeHue cdephl U MI0CKOCTH, KacaTeabHas IIIOCKOCTh K chepe, miomanb chepsl
6.4 N3o06paskenue Ten BpaleHus Ha MI0CKOCTH. Pa3BEépTka mumHIpa 1 KOHyca
6.5 KoMOuHarmu Ten BpalieHus U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJO C(EpHI,
cdepa, BMcaHHAst B MHOTOT'PAaHHHK, WX TEJIO BPALICHUS
[onsitne 06 06BEMe. OcHOBHBIE CBOIiCTBAa 00BEMOB Ten. Teopema 00 00bEME MPAMOYTOIHLHOTO
6.6 napaenenumnena u ciueactsus u3 He€. OO0BEM mummHApa, koHyca. OOBEM mIapa W IUIOMAAb
cepsr
6.7 [TonoOusie Tena B mpoctpancTBe. COOTHOMICHUS MEXTY TUIOMIAIMI TOBEPXHOCTEH, 00bEMaMu
' 0IOOHBIX TEJ
6.8 Ceuenus mumHApa (MapajuieTbHO M MEPICHIUKYISIPHO OCH), CEYeHHs KOHYca (TapauieibHOe
' OCHOBAHHMIO U TIPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHUS 1apa
Bekrop Ha tutockoctrm W B mpocTtpaHcTBe. CIIO)KEHHWE W BBIYMTAHHUE BEKTOPOB. YMHOXKEHHE
6.9 BEKTOpa Ha 4ucio. Pa3nmoskeHwe BeKTOpa Mo TpEM HEKOMIUIaHapHBIM BekTtopam. [IpaBuio
napaienenunena. Pemenne 3a1a4, CBI3aHHBIX ¢ IPUMEHEHHEM TPaBIII JCUCTBUI ¢ BEKTOPaAMH
[IpssMmoyronpHas cucrema KoopAuHAT B npocTtpaHcTtBe. Koopaunatel BekTopa. I[Ipocteitmme
6.10 3aJayd B KOOpAWHATaX. YTOJd Mexay Bekropamu. CKaJspHOE TIPOW3BEJCHUE BEKTOPOB.

Brruucnenue yrioB mMexay HNpsMBIMH U IUIOCKOCTAMH. KOOpJIMHAaTHO-BEKTOPHBIA METOJ IPH
pEelIeHNN TEOMETPUYECKUX 3a7a4

IHPOBEPAEMBIE HA EI'D IITO MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHUSA OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Kox N
IIpoBepsiemble TpeOOBaHUS K PEAMETHBIM Pe3y/JbTATaM OCBOEHHUSI OCHOBHOI
NpoBepsieMoro .
poBep 00pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero o0pa3oBaHusi
TpeOOBaHUSA

Bnanenne MeronamMu J10Ka3aTeNbCTB, AITOPUTMAMU pEUIEHUs 3ajad; yMEHHE
(dbopMynupoBaTh W ONEPUPOBATH IOHATUSAMM: ONIpEIEICHHE, aKCHOMa, TEOPeMa,
CIIEZICTBUE, CBOWMCTBO, IMpPHU3HAK, J10KA3aTeJIbCTBO, PAaBHOCWIbHbBIC (OPMYIUPOBKHU;
OPUMEHATh MX; YyMeHHe (opMmynupoBaTh OOpaTHOE U  MPOTHUBOIOJIOKHOE
YTBEP)KJEHHUE, NPUBOAUTH TNPUMEpPbl U KOHTPIPUMEPHI, HCIOJIb30BATH METO]
MaTeMaTH4eCKON MHAYKIMU; IPOBOJUTD J0KA3aTeNbHbIE PACCYXKIECHHS MIPU PELICHUU
3a/1a4, OLIEHMBATh JIOTMYECKYI0 IPABWIBHOCTh PACCYKIEHUH; YMEHHUE ONEPUPOBATH
MOHATUAMHM: MHOKECTBO, IOJMHOXKECTBO, OIEPAallMM HaJ MHOKECTBAMH; YMEHHE
HCIIOJIb30BAaTh TEOPETHUKO-MHOXKECTBEHHBIM ammapar JJis ONMCAHHS PEabHBIX
MIPOLIECCOB U SIBJICHUM W INpH PEUIeHWH 3a/la4, B TOM YHCIE M3 JAPYrUX Y4eOHBIX
MIPEIMETOB; YMEHUE ONEpUpOBaTh MOHATUAMM: rpad, CBA3HBIM Irpad, AepeBo, LHUKI,
rpa¢ Ha IUIOCKOCTH; YMEHHUE 3aJ]aBaTh U OMUCHIBATh I'padbl pa3IMYHBIMU CIIOCOOaMH;

HCIIOJIb30BAaTh I“pa(bbl IIpU pCUICHUU 3a1a4d

YMmenue ONCpUpPOBATh TOHATHUAMU: HATYPAJIBHOC YHUCIO, LCJIOC YHUCIIO, CTCIICHL C




LEIBIM II0Ka3aTelIeM, KOPEHb HATypaJbHOM CTENECHH, CTEIEHb C PALMOHAJIbHBIM
MoKa3aTesieM, CTENeHb C JCWCTBUTENBHBIM IOKa3aTesaeM, JiorapudM Yuciia, CHHYC,
KOCHHYC M TaHIE€HC IPOU3BOJIBHOIO YHCJIA, OCTATOK 0 MOAYIIO, PAalMOHAIBHOE
YHUCII0, UPPALMOHAIIBHOE YUCJIO, MHOXKECTBA HATYpPaJbHBIX, LIEJbIX, PAllMOHAJIbHBIX,
JNENUCTBUTEIIBHBIX YHCEI; YMEHUE MCIIOJb30BaTh NIPU3HAKU JEIMMOCTH, HAMMEHBIINI
oOmmii AenuTeNh U HauMEHbIee 00Iee KpaTHOE, alropuT™M EBKiIMIa npu permeHun
3a/1a4; 3HAKOMCTBO C PAa3JINYHBIMU INO3ULUOHHBIMM CHCTEMAaMH CUHCIICHUS, YMEHHUE
BBITIOJTHATH BBIYMCIICHUE 3HAYEHUH U MpeoOpa3oBaHUs BHIPAKECHUH CO CTENEHSIMH H
aorapupmamMu, TpeoOpazoBaHUS JPOOHO-PAIMOHAIBHBIX  BBIPAKEHUH; yMEHHUE
ONEepUPOBaTh TMOHATUSAMU: TOCJIENIOBATEIILHOCTh, apu(MeTHyecKass Mporpeccus,
reoMeTpuueckas nporpeccusi, 0eCKOHEYHO yObIBarollasi reoMeTpruecKas Mporpeccus;
YMEHHUE 3a/1aBaTh IOCJIEIOBATEIbHOCTH, B TOM YMCIIE C IOMOINBI PEKYPPEHTHBIX
dbopMy; yMEHHE ONEepUpOBaTh MOHATHUAMU: KOMIUIEKCHOE YHCIIO, CONpPSUKEHHBIE
KOMIIJIEKCHBIE 4YMCIa, MOJYJIb M apryMEeHT KOMIUIEKCHOTO 4YHcia, (gopma 3amnucu
KOMIIJIEKCHBIX 4uces (reoMeTpuuecKasi, TPUTOHOMETpUYecKass M airedpandeckas);
yMETh MPOU3BOAUTH apu(pMETHUYECKHe JEeHCTBUS C KOMIUIEKCHBIMU YHCIaMHU;
MIPUBOJUTH IPUMEPHI UCIIOJIB30BAaHUS KOMIUIEKCHBIX YHCEIT; ONIEPUPOBATH MOHATHSIMMU:

Matpuia 2x2 u 3x3, onpeaeauTeslb MaTPUIIbl, TEOMETPUUECKUNA CMBICI ONIPEACTUTENS

Ymenne OTIEPHPOBATH TOHSATHUSIMH: panroHaIbHbIC, uppalroHaIbHbIC,
MoKa3aTelbHbIe, CTENIEHHBIE, JIoTapu(MUIEeCKue, TPUTOHOMETPUIECKUE YPAaBHEHHS H
HEpaBEHCTBA, WX CHUCTEMBI, yMEHHE OIECPUPOBATh MOHITUSMHU: TOXIECTBO,
TOXIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHUE, HEPABCHCTBO, CHCTEMa YpaBHEHHH H
HEPaBEHCTB, PAaBHOCWILHOCTh YPaBHEHUWI, HEPAaBEHCTB M CHUCTEM; YMEHHE peElaTh
yYpaBHECHHS, HEPABCHCTBA M CHCTEMBI C TOMONIBIO PA3IUYHBIX MPHEMOB; PEIIATh
ypaBHECHHS, HEPABEHCTBA M CHCTEMBbI C MapaMeTpOM; IPHUMEHATh YypaBHEHUS,
HEPaBEHCTBA, WX CHUCTEMbI IS PEUICHHS MaTeMaTHYeCKUX 3ala4 M 3a1ad U3

Pa3JIMIHBIX obnacreit HAayYKU U peanLHoﬁ KHU3HHU

YMeHue onepupoBaTh MOHATUAMHU: (QYHKIUS, YETHOCTb (DYHKLUH, MEPUOJAUYHOCTD
(GyHKIMHM, OrpaHUYEHHOCTh (PYHKIMM, MOHOTOHHOCTh (DYHKIIMH, JKCTPEMyM
¢byHkMy, HaubOosblllee W HaUMEHbIIee 3Ha4eHUs QYHKIMM Ha MPOMEXKYTKE,
HemnpepbIBHAs (QYHKIMs, acUMNTOTHl rpaduka ¢QyHKIMHM, nepBas U  BTOpasd
Npou3BOHAs (DYHKIMH, TEOMETPHUUECKUl U (U3NYECKUH CMBICT IPOM3BOJHOM,
nepBooOpa3Has, onpeAe’aEHHbIM UHTErpan; yMEHHE HaXOIUTh acCHUMIITOTHI Tpaduka
(GyHKUIMHU; YyMEHUE BBIYMCIATH NPOU3BOIHBIE CYMMBI, MPOU3BEICHUS, YAaCTHOIO H
KOMIO3MLMU (YHKUIUH, HaXOIUTh ypaBHEHHE KacaTeIbHOW K rpaduky (yHKIMH;
YMEHHE HaXOJIUTh MPOU3BOIHBIC SJIEMEHTApHBIX (QYHKIHMI; YMEHHE MCIOJIb30BaTh
MIPOU3BOIHYIO JUISI MCCIeI0BaHUs (DYHKUUH, HAXOAUTh HAHOOJIbIINE U HAUMEHbIINE

3HA4YCHUA (byHKI_[I/II\/'I; CTPOUTH Fpa(I)I/IKI/I MHOTOYWICHOB C HMCIIOJIb30BAHUCM aIllrapara




MAaTeMaTU4ECKOT0 aHAJIN3a; IPUMEHSTh POM3BOIHYIO JUIS HAXO0XKICHUSA HAWIYYIIEero
pelieHusl B MPUKIAJAHBIX, B TOM YHCIIE COLMAIbHO-PKOHOMUYECKUX U (PU3MYECKHUX
3aadax; HaXOIUTh IUIOIMAAN B O0BbEMBI (UTYp C MOMOIIBIO MHTErpaia; MPUBOIUTH
IpUMEpbHl MaTeMaTHYECKOTO MOJICIUPOBAHUS C TOMOUIbI0 Ju(p(depeHIHaTbHBIX

YpaBHEHUU

YMeHue omnepupoBaTh TMOHATHSIMHU: Tpapuk QyHKIUH, oOpaTHas QYHKIHS,
KoMNO3uIusl GyHKUIWH, IMHEeHHAs QyHKIUsS, KBapaTHIHas (YHKIHS, parroHaTIbHas
¢byHkuus, creneHHas —(QYHKIOUS, TpPUTOHOMETpUYeckne (yHKUUH, OOpaTHBIC
TPUTOHOMETpHUYECKHE (YHKIMHU, TOKa3aTelnbHas M JorapupmMudeckas (QyHKIHIH;
YMEHHE CTPOUTHh Tpa@UKd H3YYEHHBIX (YHKUUN, BBINOIHATH MpeoOpa3oBaHUs
rpadgukoB (QyHKIUI, WCHONB30BaTh TpaduKU s U3YYEHHsS] [POLIECCOB H
3aBUCHUMOCTEH, MpU pPELIEHUM 337ad U3 JPYrux y4eOHBIX MpeIMEeTOB M 3ajad Hu3
peayibHOM KM3HHU; BBIpaXaTb (QOpPMYJIaMHM 3aBUCUMOCTH MEXAY BEJIUYUHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uKu (GyHKIMM 175 pelieHusl ypaBHEHUH, HEPaBEHCTB U
3aJad ¢ TMapamMeTpaMM; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA

pelIeHNI ypaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue permarh TeKCTOBBIC 33/1a4M Pa3HBIX THUIOB (B TOM YHCJIE HA MPOICHTHI, JOJH
U 4YacTH, Ha JBHKEHHE, paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJOTH, 3aJayd W3
o0JacTu ympaBJIeHUs JTUYHBIMU U CEMEMHBIMH (PUHAHCAMM); COCTABIIATH BBIPAKECHUS,
ypaBHEHUs, HEPABEHCTBA M MX CHCTEMbl [0 YCJIOBHUIO 3a/JadyH, HCCIEI0BATh
MOJIyYUeHHOE pelIeHHe M OLEHUBATh MPaBJONOJOOHOCTh pE3yJlbTaTOB; YMEHHE
MOJENTUPOBATh pEAIbHbIE CUTYallMH Ha S3bIKE MaTEMaTHKHU; COCTABJIATH BbIPaXKEHUS,
ypaBHEHHUS, HEPABEHCTBA M MX CHCTEMbl [0 YCJIOBHUIO 3a/adyH, HCCIEI0BATh
MIOCTPOCHHBIE MOJENIU C HCIOJB30BAaHUEM armapara aireOpbl, UHTEPIPETHUPOBATDH

MOJIy4YEHHBIH pe3yabTaT

VYmenune OIICPHUPOBATH IOHATHUAMU: CPEAHECE apI/I(l)MeTI/ILIeCKOC, ME€IHuaHa, HauOoJIbIIEE
W HAMMCHbLIICC 3HAYCHUA, padMax, AUCICPCUS, CTAHAAPTHOC OTKIIOHCHUC YHCJIOBOI'O
Ha6opa; YMCHUC H3BJICKATb, UHTCPIPETUPOBATDH I/IH(bOpMaI_II/IIO, MNpEACTABJIICHHYIO B
Ta6m/1uax, Ha aJuarpammax, I‘pa(bI/IKaX, OTPAKAIOLIYIO CBOICTBa PCaJIbHBIX IIPOLECCOB
n HBHGHHﬁ; npeaACTaBJIATb I/IH(i)OpMaI_II/IIO C IIOMOIIBIO Ta6J'II/II_[ h JuarpaMm,
ucciaeaoBaTb CTaTUCTHYCCKUEC HNAHHBIC, B TOM YHCJIIC C IPUMCHCHHEM rpa(pnqecxnx
MCTOJOB HW  DJICKTPOHHBIX CPCIACTB, rpa(pnqecm/l HucciacaoBatb COBMCCTHBIC

Ha6J'IIOILeHI/I$[ C IMIOMOIIbIO AHUAr'PAMM PACCCUBAHUS U JIMHEHHOM perpeccun

YMeHHe omnepupoBaTh MOHATUSAMM: CIy4YalHBIM ONBIT M cly4ailHOe COObITHE,
BEPOATHOCTh  CIIy4aHOTO  COOBITHS; YMEHHE  BBIYMCIATH  BEPOSTHOCTh  C
UCIOJb30BAHUEM TpapUUECKMX METOJOB; MPUMEHATh (OPMYIBI CIOXKEHHUS U
YMHOXXEHHUSI BEPOATHOCTEH, (GopMyny MOJIHON BeposATHOCTH, Gopmyny bepHysm,

KOMOMHATOpHbIE (PaKkThl U (HOPMYINbI; OLEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;




YMEHUE  OIIEpUpPOBATH  IOHATHUAMH:  CiIydaiiHas  BEJIIMYMHA, PACIPEICICHUE
BEPOSATHOCTEN, MATEMAaTUYECKOE O0XKUAAHUE, TUCIEPCUS U CTAHIAPTHOE OTKIOHEHHUE
CIlydyaifHOH BENWYMHBI, (PYHKIHMM paclpeieieHUs] W IJIOTHOCTH PAaBHOMEPHOTO,
[I0KA3aTEJIbHOIO W HOPMAJIBHOIO PACIpENENICHUN; YMEHHME MCIOJb30BaTh CBOMCTBA
M3YYEHHBIX paCIpeAeNICHUN Ul PElIeHMs 3a]ad; 3HAKOMCTBO C MOHATUAMU: 3aKOH
OOJIBIINX YUCEI, METO/Ibl BBIOOPOUHBIX UCCIIEJOBAHUN; YMEHUE MPUBOJAUTH IIPUMEPHI
MPOSIBJICHUS 3aKOHA OOJBIIMX YUCEN B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSX;
YMEHUE OIIepUPOBaTh IMOHATHUAMM: COYETAHHME, MEPECTAHOBKA, YUCIO COYETAHUU,
YHCII0 MEPEeCTaHOBOK; OMHOM HpIOTOHA; yMEeHHE MPUMEHSITh KOMOWHATOPHBIE (PAKTHI
U pacCyKIEHHs s pelIeHHs 3ajad; OLIEHMBATh BEPOSITHOCTU pPEalbHBIX COOBITHI;

COCTaBJIAITh BEPOSITHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH ITOJYYEHHBIN PE3yIbTaT

YMeHne onepupoBaTh IOHATHUAMM: TOYKA, MpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYNHA YIJa, INIOCKAWA yroJ, ABYTPAHHBIN yroJj, TPEXTPaHHBIN yro,
CKpELIUBAIOIINECS TPSAMBIE, MApPAUIEIbHOCTh W MEPIEHIUKYISIPHOCTh HPSAMBIX H
IJIOCKOCTEN, YrOJ MEXAY MPSMBIMH, YroJl MEXAY MNpPSIMOM M IUIOCKOCTBIO, YroOJ
MEXKJy IUIOCKOCTSMH, PacCTOSHHE OT TOYKU JO0 IUIOCKOCTH, PACCTOSHHE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXIY IUIOCKOCTAMM; YMEHHE HCIIOJIb30BATh MPHU PEIICHUH
3aJad M3y4deHHble (AaKThl U TEOPEMBbl IUIAHUMETPHUU; YMEHHME OLIEHHUBATh pa3Mephl
OOBEKTOB OKPYXKAIOLIEr0 MHUPA; CTPOUTh MaTeMaTHYECKHE MOJEIU C IOMOIIBIO
TCOMETPUYECKUX TMOHATUN W BEIWYWH, PEIIATh CBA3AHHBIC C HUMM IPAKTUYECKHE

3aa4n

10

YMeHue omnepupoBaTh ~HOHATHSAMH:  IUIOMIAAb  (QUTYpB, 00BEM  (QUTYDHI,
MHOTOTPaHHUK, MPAaBHIbHBI MHOTOTPDAaHHHK, CEUEHHE MHOTOIpaHHHKA, KYO,
napajuiesienure]l, Mpu3Ma, nupaMuaa, GUrypa ¥ MOBEpXHOCTh BpAIICHUS, IHIIMHID,
KOHYC, map, cdepa, miomans chepsl, MIONaas MOBEPXHOCTH MUPAMUJIBI, MTPH3MBI,
KOHYCa, IHJIUHApPa, 00bEM Kyba, NMPSIMOYTOJIBHOTO NapajUielienue/a, MUpaMupl,
NpU3MBI, IWIMHApA, KOHYCa, Iapa, pa3BéPTKa MOBEPXHOCTH, CEYCHUS KOHyca MU
HWIMHIPA, TapajuielibHbIe OCH WIM OCHOBaHHWIO, CEYCHHE IIapa, IUIOCKOCTH,
Kacaroiasicsi cepbl, IMIMHAPA, KOHYCa; YMEHUE CTPOUTHh CEYCHHE MHOTOTPAHHUKA,
M300pakaTh MHOTOTPAaHHHUKH, (DUTYPHI U TIOBEPXHOCTH BPAILCHHS, HX CCUYCHUS, B TOM
4yclie C TOMOIIBI0 JJIEKTPOHHBIX CPEJACTB; YMEHHE MPHUMEHSITh CBOMCTBA
T€OMETPHUECKUX (PUTYD, CAMOCTOSATEIHHO (OPMYIHUPOBATH OMpPEICIEHUsI N3yd4aeMbIX
¢buryp, BBIIBUTATh THUIOTE3Bl O CBOMCTBaX M MPU3HAKAX T€OMETPHUYECKHUX (UTYp,
000CHOBBIBATh WJIM OMIPOBEPraTh UX; YMEHHE MPOBOJAUTH KIacCHPHKAINIO GUTYpP MO

PAa3JIMYHBIM IIPpU3HAKAM, BBITIOJIHATH HGO6XOJII/IMLIC AOIIOJITHUTCIIBHBIC TIOCTPOCHUA

11

YMmenue OIICpHUPOBATh IIOHATHAMU: NOBUXKXCHUC B IPOCTPAHCTBE, HapamleanHﬁ
NEepCHOC, CUMMCTPUA Ha INIOCKOCTH U B HNPOCTPAHCTBC, IMOBOPOT, Hp606pa30BaHI/IC

no1o0usi, noJ0OHbIE (PUTYpBI; yMEHUE paclo3HaBaTh paBHbIE M MOJO0OHbBIE (DUTYPHI, B




TOM YHCJIC B TMPHPOJE, HUCKYCCTBE, ApPXMTEKTYpPE; HCIIOJIb30BaTh I'COMETPUUCCKUE
OTHOIIIEHHS [TPH PELICHUU 33]1a4; HAXOUTh TCOMETPHUCCKUE BEIUUMHBI (JUTMHA, YTOJI,
IUIOIA b, 00BEM) MTPH PEIICHUU 33124 M3 JAPYTHX YUCOHBIX MPSIMETOB U U3 PEaTbHOM
KU3HU; YMEHHE BBIUUCIATH T'COMETPHUCCKUE BEIMYMHBI (IJIMHA, YTOJI, ILIOIIA[h,
00BEM, IJIOIIAh MOBEPXHOCTH), MCIIOJIB3YS M3y4CHHBIC (OPMYIIBI U METOJbI, B TOM
YKCiIe: IUIONIA b MOBEPXHOCTH IMUPAMUJBI, MPHU3MbI, KOHYCA, WJIMH/IPA, IUIOIA/lh
chepbl; 00bEM KyOa, MPSIMOYrOJHHOTO MapajuieyieuNe/ia, THPAMHIbI, TPU3MEI,

WIMH]PA, KOHYCA, apa; YMEHHE HAXOAUTh OTHOIICHHE 00BbEMOB TTO0OHBIX QHUTYP

12

YMeHue onepupoBaTh MOHATUSMHU: TPSIMOYTOJIbHAS CHUCTEMa KOOPJIWHAT, BEKTOP,
KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB, IMPOU3BEICHNE BEKTOpa
Ha 4YHCJIO, Pa3joKEHHWE BEKTOpa Mo 0as3ucy, CKaISIpHOE MPOU3BENEHHE, BEKTOPHOE
MPOM3BEACHNUE, YTOJd MEXIY BEKTOpaMH; YMEHHE WCIIOIh30BaTh BEKTOPHBIA H
KOOPJIMHATHBINA METO JJIs1 PEIICHUS TEOMETPUUICCKUX 3a/1ad M 3a71a9 JPYTUX yIeOHBIX

MIPEAMETOB

13

YMeHune BwIOMpaTh TOIXOMANIANA METOA JUIsl pelIeHUs 3aJadyd; TMOHUMaHue
3HAYUMOCTU MAaTCMAaTUKH B HU3YUCHUHU MPHUPOAHBIX U O6HI€CTB€HHI)IX IMpoucCCcoB u
ﬂBHeHHﬁ; YMCHHE pPACIIO3HABATh IIPOSABIICHUC 3aKOHOB MaTEMaTUKHW B HCKYCCTBC,
YMEHHE MPUBOJAUTH MPUMEPHI MATEMATUUYECKUX OTKPBITUH POCCHUUCKOH M MHUPOBOM

MaTeMaTHYE€CKON HAYKH

IHEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBIX HA EI'D I1O

MATEMATHUKE

Kon IIpoBepsieMblii 3J1IEMEHT COEePKAHUS
1 Uucna ¥ BBIYUCIICHUS

11 Harypanbnble u uensie yncina. [IpusHaku 1e1MMOCTH EeNbIX YHCes

12 Pannonaneubie uynciaa. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOLEHTHI, OECKOHEYHBIE
' MePUOIUIECKHUE TPOOH

13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JlelicTBusA ¢ apupMETHUECKUMU KOPHAMU
' HaTypaJIbHON CTEeTNeHU

1.4 Crenenb c 1enbIM NIokazareneM. CTeneHb ¢ pallMoOHaIbHBIM NoKa3aTeneM. CBoiCcTBa CTENEHU

15 CHuHyC, KOCMHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, ApPKTaHTEHC
' YUCJIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaIbHbIE JOrapu(MbI

JleiicTBuTenpHble 4Yncha. ApupMETHYECKHE Ofepalud ¢ JACWCTBUTEIHHBIMU YHCIIAMH.
1.7 [MpuOnmkEHHbIE BBHIYMCICHUS, TpaBWUIa OKPYTJEHUs, MPUKUIKA U OIEHKa pe3ylbTaTa

BBIUMCIIEHUN




1.8

[IpeoOpazoBanme BeIpa)KEHUI

1.9 KommuiekcHbie unca
2 VpaBHEHUs ¥ HEPABEHCTBA

2.1 Lenbie u ApoOHO-paIMOHAIBHBIE YPABHEHUS

2.2 HppanroHaisHble ypaBHEHHsI

2.3 Tpuronomerpudeckne ypaBHEHUS

2.4 [TokazarenbHble U TOrapupMUUECKHE YpaBHEHUS

2.5 Lenbie u ApoOHO-palIMOHANBHBIE HEPABEHCTBA

2.6 HppanmoHaisHbIe HEPaBEHCTBA

2.7 [lokazarenbHble U orapupMuIecKie HEPaBEHCTBA

2.8 Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYIHOCTH YpaBHEHUIN U HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuna cucTeMbl JINHEWHBIX YpaBHEHNH. ONpeaenTens MaTpULbl
3 OyHKIUH 1 TpapUKH

31 OyHkusa, cnocoOwsl 3amanust GyHkumu. ['paduk ¢yHkuu. BzaumuOo oOpaTHbIe (QYHKIHH.
' Uérnble u Heu€THbIe pyHKUMU. [lepronuueckue GyHKIMN

OO6mactp ompeneneHuss ¥ MHOXKECTBO 3HaueHWd (yHkiuu. Hymun dyakumm. IIpomexyrku
3.2 3HAKOMOCTOSIHCTBA. [IpoMeXyTKH MOHOTOHHOCTM (GYHKUMH. MakKCUMyMbl W MHUHHUMYMBI
¢dbyakuun. Hanbompiiee n HauMeHsblee 3Ha4eHUEe (PYHKIIMU Ha TIPOMEKYTKE

33 Crenennas (GyHKIHS C HATypaJIbHBIM U IIeJIbIM 1oka3aTesneMm. E€ cBolicTBa u rpaduk. CBoiicTBa
' u rpaduK KOpHS N-0if cTeneHn

3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKH

3.5 [TokazarenbHas u norapudmuueckas GyHKIUH, KX CBOMCTBA U TpaduKu

36 Touku paspeiBa. AcumnToTel TpadukoB QyHKuuN. CBoiicTBa (QYyHKIUM, HEMPEpPHIBHBIX Ha
' OTpe3Ke

3.7 [TocnenoBarenpsHOCTH, COCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN

3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
4 Hauana maTemaTuueckoro aHanmsa

4.1 IIpousBoanas ¢pyHkuu. [Ipon3BoaHble aeMeHTapHBIX QyHKINN

4.2 [IpuMeHeHre NPOU3BOAHOM K HCCIEIOBaHMIO (QYHKIMI Ha MOHOTOHHOCTb U HKCTPEMYMBI.
' HaxosxaeHne HanOoJIbIIEro ¥ HAMMEHBIIET0 3HaYeHUs (PYHKLIUU Ha OTpEe3Ke

4.3 I[TepBooGpasnas. Murerpain
5 MHoxecTBa U JIOTHKA

5.1 MHox€ecTBO, ONIEpaluy HaJl MHOKeCTBaMHU. J[narpammel Oiinepa — Benna




5.2

Jloruka

6 BeposSTHOCTB 1 CTaTUCTHKA
6.1 OrmicarelibHast CTATUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 Ceomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [TpsiMbIe 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalICHUs
7.5 Koopaunats! 1 BEKTOPHI




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

* Maremaruka. ['eometpusi: 10-11-e knaccel: 6a30BbIi ypoBeHb: yueOHUK; 14-¢ nu3nanue,
nepepaboranHoe Atanacsin JI.C., byty3oB B.®., Kagomues C.b. u np. AxuinonepHoe

obmectBo «M3narensctBO «lIpocBemenuey, 2023

«"eometpus. 10 kiacc. CamocTosITENbHBIE U KOHTPOJbHBIE pa0OThI. YTIyOIEHHBIH
ypoBeHbY», aBTOpbl: Mepaisik A. I'., Homuposckuii /. A., [TonsikoB B. M.; uznarenscTBo
«IIpocemenuey, 2023

«['eometpus. 11 kiacc. CamocTosiTeIbHbIE U KOHTPOJIbHBIE pa0OThI. YTIyOIEHHBIH
ypoBeHb», aBTOpbl: Mepaisik A. I'., Homuposckuii . A., Ilonakos B. M.; uznarenbcTBo

«IIpocemenuey, 2023

METOAUYECKHUE MATEPHUAJIBI IJI1Sd YUUTEJIA

Mertoaudeckue pekomeHaanuu K yueOHuky «I'eomerpus. 10 knace. YriayOn€HHbIi
ypoBeHb» (aBTOpHI TuHUKU Mep3msik A. I'. u ap.); m3narenscTBo «IIpocsemenuey, 2023
Meronnueckue pekoMeHaanuu K yaeOnuky «'eomerpus. 11 kmace. YrmyOnéHHbIit
ypoBeHb» (aBTOpHI TuHUKU Mep3isak A. I'. u ap.); m3gatensctBo «IIpocBemenuey, 2023

COopHHK KOHTPOIBHBIX padoT mist 10—11 xmaccoB (yriay0néHusiii ypoBens), 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



«Poccuiickas anexktpoHHas mkoaay (POII)
«Knace» — mnatdopma ¢ THTEPaKTUBHBIMU 33JJaHUSIMHU U aBTOMATUYECKOM MPOBEPKOM

O6pa3zoBarenbubiii moptan «Caam ['MA: Pemry EI'D»
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