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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro o0IIero
o0pa3oBaHus, TaK Kak 00ecrneunBaeT BOZMOKHOCTh U3YUEHUs JUCIHUILIUH €CTeCTBEHHO-HAYYHON
HaIIPaBJIECHHOCTH M MPEAMETOB T'yMaHHUTAPHOTO LHMKIA. [IOCKOJIBKY JIOTMYECKOE MBIILIEHUE,
dopmupyeMoe TNpH HM3YYCHUH OOYYAIOIIMMUCS TOHSATHWHBIX OCHOB TI'€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
F€OMETPUUYECKUX 3aJady, yYMEHHE BBIABUraTh M ONPOBEPrarb T'MIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEIICHUHU 3aJa4 €CTECTBEHHO-HAyYHOrO IHMKJIA, B YACTHOCTH (PU3UUECKHUX
3azad.

Llens ocBoeHHUsE TporpaMMmel yuyebHoro kypca «l'eomerpusi» Ha yriryOJaEHHOM YypOBHE —
pa3BUTHE WHIUBUAYATbHBIX CIHOCOOHOCTEH OOydYalomIUXCs MPU H3YYEHUU TEOMETPHUH 4epe3
obecrieueHre BO3MOKHOCTU MPUOOPETEHHS M UCTIOJIB30BaHuUs 0oJiee MIyOOKHX FeOMETPHUECKHUX
3HAHUH W JCWCTBUH, CHEMU(PUYHBIX TEOMETPUH, M HEOOXOMUMBIX JUISI  YCHEIIHOTO
MpoQEeCCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMAaTHUKH.

[TpropUTEeTHBIME 3a/la4yaMH Kypca Tr€OMETPUHU Ha YrIyOJIE€HHOM YpOBHE, paCHIHPSIOIIUMU
U YCUJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paclIMpeHue NPEACTaBICHHUsT O T[EOMETPUM KAaK 4YacTh MHUPOBOW KYJIbTYpHl H
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (UrypaX Kak O BaKHEHIIMX
MaTE€MaTUYeCKUX MOJENAX, [O3BOJSIOIIMX OINUCHIBaTh M HW3y4yaThb pa3Hble SIBICHUS
OKpY’KaroIllero Mupa, 3HaHUE MOHATHITHOrO amnmapata no pasaeny «CrepeoMeTpus» y4eOHOTo
Kypca reOMeTpHH;

dbopMupoOBaHHUE YMEHUS BIAJETh OCHOBHBIMU MOHATHUSMH O MPOCTPAHCTBEHHBIX (PUTYpax
U UX OCHOBHBIMH CBOWMCTBaMH, 3HAHHE TeopeM, POopMyd U yMEHHE HX MPUMEHSATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3a/ay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJENAX M B PEaJbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAIEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBanue IOHUMAaHUS BO3MOXXHOCTH AKCHOMaTHUYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TPU IMPOBEIECHUU
pacCyXIeHHUI;

dbopMUpOBaHHE yMEHHs BIAJETh METOJAMH JOKA3aTelIbCTB M aNTOPUTMOB pEIIEHUS,
YMEHMSI MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE pACCYKIEHUS B XOAE pPELICHUS
CTEpEOMETPUYECKUX 33Jad U 3aJad C T[PaKTHUYECKUM cojepkKaHHeM, (popMHupoBaHHE
NpEJCTaBICHUs] O HEOOXOIUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKJICHUM U pOJIM aKCUOMATHKHU B MPOBEACHUU JICIYKTUBHBIX PACCYXKICHUN;

pa3sBUTHE M COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcsi, IMO3HaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUIEHUS], UHTEPEca K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrne (YHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHUS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pealIbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3yUYEHUU APYTrUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS PEATbHBIX CHUTYyalluid, HCCIEA0BaAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIMU [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KAaTEeIbHBIMUA JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIAIOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHOrorpanHukm», «Tena
BpanieHus», «BeKTopbl 1 KOOPMHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpeboBaHHE «YyMETh OIEPUPOBATH IMOHATUSIMU,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacnpenensercss HE TOJbKO II0 COJEp)KaTelbHbIM JIMHUSM, HO U 10 rojaM OOYy4eHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yabTaTaM  OCBOCHHS
OenepasibHOI pabouell MPOrpaMMebl, pacrpene’aEHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MOHATUSIMA U HABBIKAMHU TIOCTIEIOBATENbHO M IOCTYIMATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
NPECTaBICHUN OOYUYaAIONIMXCs, paciupsist U yriyomusst e€, oOpa3ys MpoYyHbIe MHOKECTBEHHBIC
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOEe M3y4yeHUE TEOMETPUM  Kak
cocTraBsitolleil yaeOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIIMM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriyOnéHHoOM ypoBHe otBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henenro), B 11 kiacce — 102 ygaca (3 daca B Hezienio).



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, TpOoCcTpaHCTBO. [loHsATHE
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
cKkpeluBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: MAPALIECIbHBIE IPSIMBbIE B IPOCTPAHCTBE, MAPAILIEIBHOCTh TPEX
OPSAMBIX, ApAUIEIBHOCTh NPAMOM M IUIOCKOCcTH. [lapamiensHO€ UM LEHTPAIBbHOE
POCKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHMSL.
N3obpaxenue Guryp B napajuiebHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMH CTOPOHAMH, YIOJl
MEXAy NpSMbIMU B MpOCTpaHcTBE. llapainenbHOCTh MIOCKOCTEN: NapajlieibHble IIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhl HA IIOCKOCTH:
TETpa’aAp, NapaJIENIECUIE], TIOCTPOCHUE CEYEHU M.

[lepneHaAUKYISIpHOCTh HPSAMOM M IJIOCKOCTH:  MEPHIEHJUKYJISpHbIE MpsIMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajuieJbHbIE M MNEPHEHIUKYISIPHbIE K IUJIOCKOCTH, MPHU3HAK
NEPHEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
II0CKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHAuKyssp U HaKIOHHBIE: PacCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSMOM 10 TJIOCKOCTH, MPOEKIUs (GUTYphl Ha MIIOCKOCTb.
[lepneHAMKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

YTrabl B IPOCTPAHCTBE: YO MEXAY MPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M IBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi 1 HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIBHBIA TMapaJuleJIeNIANel W €ro cBoWcrBa. KparTwaillime Iyt Ha NOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHast nupamuibl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IPaBUIIbHAs IPU3Ma WU IIpaBUIIbHAs
nUpaMujia, MpaBuiIbHASL TPEYTOJIbHAS MUpaMKJia U MPaBWIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTAa3Ip, TOAEKASIP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOTPAHHUKE: CHMMETpHUS MapajUlesieluIeaa, CUMMETPHS
MPaBUJIBHBIX MTPU3M, CHMMETPHS MPABUIIBHON TUPAMUBI.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE W IPOTHBOIIOJIOKHO HAIIPABIICHHbIE BEKTOpBI. PaBeHCTBO
BEKTOpPOB. [IeHCTBHSI C BEKTOpAaMHU: CIIOKEHUE W BBIUNTAHHE BEKTOPOB, CyMMa HECKOJIbKHMX



BEKTOPOB, YMHOXEHHE BeKTopa Ha uucio. CBoilcTBa cloxeHuss BeKTOpoB. (CBoiicTBa
YMHOKXCHHA BCKTOPA Ha YUCIIO. ITonsarue KOMIIJTAaHAPHBIC BCKTOPLI. HpI/ISHaK KOMIIJIAHApHOCTHU
Tpéx BekTopoB. [IpaBuwio mnapauenenunena. Teopema O pa3aoKEHUH BEKTOpAa MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. llpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeXAy KOOpAMHATAMU BEKTOpAa W KOOpIMHATAMH TOYEK. YTOI
Mexay BekTopamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpasyomue MnoBepxHocTed. Tema BpalleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxeHnue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha I0cKocTu. Pa3BépTka unuHapa u konyca. CuMmeTpust
ctheps! 1 mapa.

O6béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOIO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIApPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOunanmu Tten BpameHWss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. IIoHATHE MHOTOTpaHHUKA, OIIMCAHHOTO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanp MOBEPXHOCTH NWJIMHIpPA, KOHYycCa, TUIomans cepsl u e€ dacteir. [lomobue B
npoctpancTtBe. OTHomeHue 0OBEMOB, IUIOIIAZE MOBEpXHOCTEH MOMOOHBIX  uryp.
[TpeoOpa3oBanue nomodus, romoTeTus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJIBb30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAHHHKOB W TeJ BpAIICHUS: CEYEHUS IWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajjiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIINHY), CEYSHHUs Iapa, METO/bl IMOCTPOEHUS] CEYEHU: METOH CIEJOB,
METO/1 BHYTPEHHET0 IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropsr B mpoctpancTBe. Onepaniy HaJl BEKTOpaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa mo 6asucy. Koopa1uHaTHO-BEKTOPHBIM METO MpH
pEIICHHH T€OMETPHUYECKUX 3a7ad.

J{BH2KeHHsl B IPOCTPAHCTBE

JBwxkenust mpoctpanctBa. OrtoOpakeHus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOWCTBa JABWKEHMH. BuIbpl MBMKEHUI: NapasieNbHBIA NEpPEeHOC, LEHTpalbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus nogodus. [Ipsmas u chepa
Ditnepa.



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

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TPa)kIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Haponma, cHOopMHpPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIMTAHHE:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3UYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMaTHUYECKHUE 3HAHMS B MHTEpecax 370pPOBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gpu3nyeckas akTUBHOCTB),
(bu3HYEecKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTUBHO-030POBUTEIHHON JIEATEITEHOCTHIO;

6) TpynoBoe BocnnuTanue:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3iuuHbIM cepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymier mpodeccun W peaTn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTaAHUE:

c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU IS pelleHus 3ajad B 00JaCTH OKpY’Kalollled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKH W OOIIECTBEHHOW NPAaKTUKW, MOHWMAaHHE MAaTEMaTHYeCKOW HAyKH Kak Cgepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3BIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEN0BATENIBCKYIO ACATEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE INPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUHM, OTHOWIEHUH MEeXAY MOHATUAMH, (OpPMyIUpOBaTH ONpEAENCHUs MOHATHM,
yYCTAaHABJIMBATh CYIICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUSA Ui 000OUICHHA U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaOMIONEHUSIX U  YTBEPXKICHUSX, MpeajaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HMCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KI€HHS U BBIBOBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3amgaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT NO3HaHMs, (OPMYINPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEeKTa, SBJIEHUS, IPOIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTH 000OIIEHNS U BBIBOJBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATDh JIOCTOBEPHOCTh MOJIyUEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U
00001IeHNI];

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

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTH MHPOPMALUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC MU IS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAJIM3HPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAJAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO  C(HOPMYITUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX U HHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pClICHUA 3adadd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMbI, TPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOMCK PELICHUs, CONOCTABISATH CBOU
CYKACHUA C CYXICHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/7a4 NpPE3eHTAUH |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaThb M KOPPEKTUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJ/Ib, SMOLUOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yIbTaTOB, BIAJETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHN MaTEMaTUUECKOH 3a7auu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLeIM M YCIOBHSIM, OOBSICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUAYaJIbHONH pabOThI IpU
peumieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOTHI, paclpeaesisiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIeCC U PE3yIbTaT paboThl, 0000IIaTh MHEHHUST HECKOIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBUS.



IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ki1acca o0yyaronuiicss Hay4uTcs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHSATHAMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
IIPOBECHUN MaTEMATUYECKUX PACCYKIACHUI;

IPUMEHSATh AKCHUOMBl CTEPEOMETPUM M CJIEACTBUA U3 HUX T[IPpd PELICHUU
F€OMETPUUYECKHX 3a/1a4;

KJIaccu(UIUPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IIPOCTPAHCTBE, MEXIY MPSMOM U IIOCKOCTHIO;

CBOOOJHO ONEPUPOBATH MOHATUSMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

CBOOOZHO pAcCIO3HAaBATh OCHOBHBIE BHUJAbBl MHOIOTPAHHUKOB (IIpU3Ma, MNHpaMUAA,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIacCU(UKAIIH;
CBOOOJHO ONEpPUPOBATH IOHATUSMH, CBSI3AHHBIMM C CEUYEHHEM MHOTOTPaHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH apajuieIbHOE, IEHTPAJIbHOE U OPTOrOHAIBHOE IIPOEKTUPOBAHKE (PUTYp Ha
MJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha ImiocKoCTH;

CTPOUTh CEYEHUS MHOIOIPAHHUKOB Pa3JIMYHBIMU METOJIaMH, BBIIOJIHATH (BBIHOCHBIE)
IUIOCKHE YepTeXH M3 PHUCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BHI CBepXy, COOKY,
CHU3Y;

BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUpPaMUia),
F€OMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyT;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pemare 3aJa4d Ha JI0Ka3aTelbCTBO MAaTEMaTHYECKMX OTHOLICHWM M HaxOXKICHHE
FEOMETPUUECKUX  BEJIMYMH, TPUMEHSS W3BECTHBIE METOAbl IMpPH  PELICHUU
MaTeMaTUYeCKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHSTH MIPOCTEHIINE MPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKHX 3a]1aY;

U3BJIEKATD, peoOpa3oBLIBATh u UHTEPIPETUPOBATH uH(bOpMaIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (HUrypax, IMPEICTaBICHHYI0 Ha 4YepTexax Hu
PHUCYHKax;

IPUMEHATHh TIOJYyYEHHBIE 3HAHWS Ha IPaKTUKE: CPaBHUBATh M AHAIU3UPOBATh
pealbHbIE CUTYallUH, IPUMEHATh W3YYEHHBIE MOHATHS B IPOLIECCE TOUCKA PEILIECHUs
MaTeMaTU4eckKu cPOpMYyITUPOBAHHON MPOOIEMBI, MOJIEIUPOBATh PealbHbIE CUTYaIlluU
Ha S3bIKE TIE€OMETPHUM, HCCIEN0BATh IOCTPOEHHBIE MOJEIM C MCIOJb30BAaHUEM
TreOMETPUYECKUX TOHATHH M TeopeM, ammapara aiareOphl, pemaTrbh HNpaKTHYEeCKHe
3a/1a4M, CBSI3aHHbIE C HAXOKEHUEM I€OMETPUUECKUX BEIUYNH;

UMETh TPEJCTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHHM KaK COCTaBHOM
qacTH (pyHJAaMEHTa Pa3BUTHS TEXHOJIOTHI.



K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IWIMHAPUICCKON, KOHMUECKOW U
cheprueckoi MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTYUSHUST;

OIEPUPOBATH TOHATHIMHU, CBSI3aHHBIMH C TEJAMH BpAILEHHsS: IWIHHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) u 00BACHATH CIIOCOOBI
MOJIyYEHHUS TeJl BPALCHUS;

KJIaccu(UIUPOBATh B3aUMHOE PACIIOJIOXKEHHUE CPEephI U TUNIOCKOCTH;

BBIYUCIISITh BEJIUYMHBI DJIEMCHTOB MHOTOTPAHHUKOB M TEJI BPALICHUS, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAILICHHS, TEOMETPHUECKUX TEN C
npUMEHEHHEM (HOPMYIL;

CBOOOJHO OTIEPUPOBATH MOHSATUSMH, CBA3AHHBIMH C KOMOMHALMSMU TEJ BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BiMcaHHAs B MHOTOTPAaHHHK HMJIH TEJIO BPAIICHUS;

BBIYMCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMH MMOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
TEJI;

n300pakaTh W3y4daeMmble (UTYpBI, BBIOJIHITH (BBIHOCHBIE) IUIOCKHE YEPTEKH W3
PHCYHKOB TPOCTBIX O0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BPAICHHS,

U3BJICKATh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UH(POPMALINIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, TMPEACTABICHHYIO Ha YepTekax u
PHUCYHKAX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATE ONEPAIMH HAJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YpaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpIMHAT;

pemaTte TEeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIIIOB MEXAY TMPSMBIMH U
TUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/IA IPH PEIICHUH;

CBOOOJHO OIEPUPOBATH IMOHSATUSMH, CBSI3aHHBIMUA C JBHKCHHEM B TPOCTPAHCTBE,
3HATh CBOICTBA ABHMKCHH;

BBITIOJHATE M300pakKeHUsST MHOTOTPAHHUKOB W TENl BpAlICHUS MPH MapauieIbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKATbHOH CHUMMETPHH, TIPU MTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTh CEYCHHUS MHOTOTPDAaHHUKOB W TeJl BpAIICHUSA: CEYCHHS IHIIMHIpPA
(MapaynenbHo U MEePIeHIUKYISIPHO OCH), CEYeHUS KOHYCa (MapauiebHbIe OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIIUHY), CEUCHHUS 11apa;

UCITOJIb30BaTh METOJbl TOCTPOCHHUSI CEYEHHUH: METOJl CJEIOB, METOJ] BHYTPEHHEro
POEKTHPOBAHUS, METO]T TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPKICHHUS;

NPUMEHSTh TEOMETpUYECKHMEe (aKThl [UIsl PEIICHUsS CTEPEOMETPUYCCKUX 3aad,
MPEIIOJIAaTa0IINX HECKOJIBKO IIaroB PElIeHUs, €CIIM YCIOBUS MPUMEHEHHUS 3a/1aHbl B
SIBHOW M HESIBHOM (opMme;

pemaTh 3aJayd Ha JIOKA3aTeIhCTBO MATEMAaTHYECKMX OTHOIICHHH W HaXOXICHUE
TE€OMETPUYCCKUX BEIMYNH;



[PUMEHATH IPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

NPUMEHATh MOJYYEHHbIE 3HAHWA Ha NPAKTHKE: CpPaBHUBATh, AHAJIM3HPOBATh U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMEHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B IIpolecce IIOMCKAa pEUICHHs MaTeMaTH4ecKu C(HOPMYITHMPOBAHHON TMPOOIEMBI,
MOZACIINPOBATE PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHH M TeopeM, ammapara aureopsl,
pemaTh NpaKTUYeCKUe 3aa4k, CBSI3aHHbIE C HAXOXK/IEHHEM I'eOMETPHUYECKUX BEJIUYHH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUM KaK COCTaBHON
qacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIIBl M pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 0000111eHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpEHwUE, O606H.[€H?€ " 15 |
CUCTEMaTH3aIlus 3HAHUI
3 O6bEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHME, 0606III€HIfC " 17 )
CUCTEMaTH3aIUs 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Koutpoabhbie  TIpakruyeckue fI[Sy‘ICHPIH :)lﬁl()l;l;OBaTeanue
padoTbI padoThbI pecypenr
OcHoBHbIE NpaBUJIa U300paXKEeHUs Ha
PHCYHKS IIOCKOCTH, HapaiiciIbHbX 1 https://m.edsoo.ru/588c85b2
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
IlonsaTus crepeoMeTpun: TOUKa,
IpsiMasi, JI0CKOCTh, IIPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300paKeHUS Ha 1 hitps:/m.cdsoo.ru/ddcdafc?
PUCYHKE IIJIOCKOCTH, ITApaUICIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[TonsaTus: nepecekaromuecs
IUIOCKOCTH, IIEpECEKAOINNECS IPsIMast 1 https://m.edsoo.ru/eba83d84
U IJIOCKOCTB; TOJIYIIPOCTPAHCTBO
[TonsaTus: nepecekaromuecs
IUIOCKOCTH, IIepeceKaromuecs npsmas 1 https://m.edsoo.ru/76122161
U IUIOCKOCTb; IOJYIIPOCTPAaHCTBO
MHororpaHHuKH, H300paKeHne
MIPOCTEUIINX IPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/db7fas53e

¢buryp, HeCymeCTBYIOIHNX 00BEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX

https://m.edso00.ru/4284be8b



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/76122161
https://m.edsoo.ru/db7fa53e
https://m.edsoo.ru/4284be8b

¢buryp, HeCyImEeCTBYIOIIMX 0OBEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

https://m.edsoo.ru/c2bed9c5

https://m.edsoo.ru/f24¢9d86

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
caeacTBus u3 HUX. CrocoObl 3aaHus
MPSIMBIX | IJTOCKOCTEH B
npoctpancTBe. O003HAUEHUS MTPSAMBIX
H TIJIOCKOCTEH

https://m.edsoo.ru/db11b7fd

10

11

12

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IPU3MBbI, KOTOPBIE TIPOXOIAT
yepe3 ux péopa. M3obpaxenue
MePeCceUCHUs MOTyUYCHHBIX
iockocteil. PackpammBanue
MOCTPOSHHBIX CEUECHHUH Pa3HBIMU
[[BETAMHU

N300pakeHne ceueHni MMpaMuIbL,
Ky0a 1 IpU3MBbI, KOTOPBIE TIPOXOIST
yepes ux péopa. M3obpaxenue
nepecedeHus MOTyYeHHBIX
mIockocTeil. PackpammBanne
IMOCTPOCHHBIX ceueHun PasHbBIMU
IBETaAMH

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3Mbl, KOTOPBIE POXOJIAT
yepe3 ux péopa. M3obpaxenue
MEPECCUCHUA MOJTYUCHHBIX
mIockocTeil. PackpammBanne

https://m.edsoo.ru/b5dd926b

https://m.edsoo.ru/14ca712c

https://m.edsoo.ru/b2618cce



https://m.edsoo.ru/c2bed9c5
https://m.edsoo.ru/f24c9d86
https://m.edsoo.ru/db11b7fd
https://m.edsoo.ru/b5dd926b
https://m.edsoo.ru/14ca712c
https://m.edsoo.ru/b2618cce

MMOCTPOEHHBIX CEUCHUN Pa3HBIMU
IIBETaMH

13

N300pakeHne ceueHuil mupaMupl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOISAT
gyepes ux péopa. M3obpaxenue
nepeceyeHus OTyYSCHHBIX
IJI0cKocTeil. PackpammmBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[[BETAMU

https://m.eds00.ru/9c¢f3b9bf

14

Merton cnenoB 1uisi TOCTPOCHUS
CEUYEeHUU

https://m.edsoo.ru/1b2f91{7

15

16

17

18

Mertopa cieoB /Ui HOCTPOSHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSAMBIX U IJIOCKOCTEN

Mertopa cieoB /Ui HOCTPOSHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

IToctpoeHue ceuenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pebpax.
Co31aHne BBIHOCHBIX YepTexen U
3aIlMCh 1IAroB MOCTPOEHUS

[TocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3aHue BBIHOCHBIX YepTexen U
3aIUCh IIAroB MOCTPOEHUS

https://m.edsoo.ru/1844a2¢e4

https://m.edsoo.ru/a9d15d32

https://m.edsoo.ru/4c4216€9

https://m.edsoo.ru/57e2e351

19

[TocTpoeHne ceuenuii B mupamMu/e,
KyOe 1o TpéM TouKaM Ha péOpax.
Co3aHue BBIHOCHBIX YepTexel u
3aIUCh IIAroB MOCTPOEHUS

https://m.edsoo.ru/4fcbfc2f



https://m.edsoo.ru/9cf3b9bf
https://m.edsoo.ru/1b2f91f7
https://m.edsoo.ru/1844a2e4
https://m.edsoo.ru/a9d15d32
https://m.edsoo.ru/4c4216e9
https://m.edsoo.ru/57e2e351
https://m.edsoo.ru/4fcbfc2f

20

ITocTpoeHue ceueHuil B mupamMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3aHue BEIHOCHBIX YEpTEXKEN U
3aMuch IIaroB MOCTPOCHUS

https://m.edsoo.ru/c5abbc54

21

[ToBTOpenue nmnanumerpun: Teopema
0 MPONOPLUOHATBHBIX OTPE3KaAX.
[Tonobue TpeyroabHUKOB

https://m.edsoo.ru/7d1fb4c8

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. Pacuersl B CCUCHUIX HA
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH U
CTEpEOMETPUH

https://m.edsoo.ru/c5a497¢c4

23

24

25

Kontponbnas pabora "Akcruombl
crepeomerpun. Ceuenus"

B3aumMHoe pacnosioxkeHue npsMbIX B
npoctpancTse. CKpenBaronyecs
npsmsle. [Ipusnaku
CKpCHIUBAIOINXCA IPSAMBIX.
[TapamiensHble NpsIMBbIE B
MIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUH U
€AMHCTBEHHOCTH IPSIMOU
MapajuIeIbHON TAHHOW IIPSIMOM,
MPOXOISIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIlEeH Ha
JTaHHOM npsmoi. Jlemma o
[IEPECCUCHUH MapAIUICIIBHBIX MPSIMBIX
IIJIOCKOCTBIO

https://m.edsoo.ru/abae516¢e

https://m.edsoo.ru/cbfb4984

https://m.edsoo.ru/ac45fd6f

26

[TapanrensHOCTB TPEX NPSIMBIX.

https://m.edsoo.ru/5al1ad49



https://m.edsoo.ru/c5abbc54
https://m.edsoo.ru/7d1fb4c8
https://m.edsoo.ru/c5a497c4
https://m.edsoo.ru/a6ae516e
https://m.edsoo.ru/cbfb4984
https://m.edsoo.ru/ac45fd6f
https://m.edsoo.ru/5a11ad49

Teopema 0 TpEX mapamieabHbIX
npsameiX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJJICILHOTO
npoekTupoBanus. M3o0paxenue
pasHbIX (GUTYp B MapayIeabHON
MIPOEKIINU

https://m.edsoo.ru/f275db49

28

[HenTpansHas npoekuus. Yroiui ¢
COHAIIPABJIICHHBIMUA CTOPOHAMH. YTOII
MEX1y IPSIMbIMU

https://m.edsoo.ru/7cadfa2f

29

30

3amaun Ha JOKa3aTeabCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
PacroI0KEHUEM MPSMBIX B
IIPOCTPAHCTBE

[ToHsATHA: MapauIeIBHOCTD PSAMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH NPSIMOU U
miockoctu. CBoiicTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/53ab7cfd

https://m.edsoo.ru/1737{d63

31

I'eomeTpuueckue 3amaun Ha
BBIUHCJICHUE U J]OKA3aTeNIbCTBO,
CBSI3aHHBIE C MAPAJUIETbHOCTHIO
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

https://m.edsoo.ru/e8e1391a

32

[TocTpoeHue ceuenust, MpOXOaAIIETO
yepes TaHHYI0 MPSMYIO Ha YEPTEXKE U
MapaJyIeIbHOIO IPYTrOM MPSMOiA.

https://m.edsoo.ru/49ffaff1



https://m.edsoo.ru/f275db49
https://m.edsoo.ru/7ca4fa2f
https://m.edsoo.ru/53ab7cfd
https://m.edsoo.ru/1737fd63
https://m.edsoo.ru/e8e1391a
https://m.edsoo.ru/49ffaff1

PacuéT oTHOILIEHUN

33

[MapannenbHas mpoeKus,
MPUMEHEHHE IS TIOCTPOCHUS
ceueHMii Ky0a U mapajuiesenumnesa.
CaoiicTBa napasiesenunena u
MIPU3MBI

https://m.edsoo.ru/ac13686d

34

35

36

37

[TapannenpHbIE MIITOCKOCTH.
[Ipu3Haku napajuieIbHOCTH IBYX
IJIOCKOCTEN

Teopema o mapaniaenbHOCTH U
€TMHCTBEHHOCTH MJIOCKOCTH,
MPOXOASAIICH uepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHOM TJIIOCKOCTH
M CIICCTBUS U3 HEE

CBoiicTBa napaiebHbIX
IJIOCKOCTEH: 0 MapajuIeIbHOCTU
MPSIMBIX MEpEeCcEeYeHUs TPU
MepeceyeHH JIByX MapaijiesbHbIX
IIJIOCKOCTEN TpeThen

CaolicTBa napauienbHbIX
IUIOCKOCTEH: 00 oTpe3kax
MapaJuIeIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXKIY
MapajuIeIbHBIMU IIOCKOCTSMHU; O
IIEPECEUEHUH IPSIMOU C IBYMS
MapajuIeIbHBIMU TUIOCKOCTAMU

https://m.eds00.ru/b936e992

https://m.edsoo.ru/6be9fbea

https://m.edsoo.ru/6¢c42af37

https://m.edsoo.ru/el57c61{7

38

39

[ToBTopenue: reopema Iludaropa Ha
TUTOCKOCTH

HOBTOpCHI/ICZ TPUTOHOMCTPUA

https://m.edsoo.ru/9ccc55d3

https://m.edsoo.ru/e6¢98c7¢c



https://m.edsoo.ru/ac13686d
https://m.edsoo.ru/b936e992
https://m.edsoo.ru/6be9fbea
https://m.edsoo.ru/6c42af37
https://m.edsoo.ru/e157c6f7
https://m.edsoo.ru/9ccc55d3
https://m.edsoo.ru/e6c98c7c

MpsAMOYT'OJIbHOT'O TPCYTOJIbHHUKA

40

41

CaoiicTBa Ky0a U MPSIMOYTOJIHBHOTO
napajuiesienuneaa

Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasiesenure e

https://m.edsoo0.ru/99d56dab

https://m.edsoo.ru/5b1bb69d

42

[lepnieH IUKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
NEPIEHIUKYJIAPHOCTU IPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/5682d452

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSIMOH U
IJIOCKOCTH

https://m.edsoo.ru/59fccc75

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHUKYISIPHON
K IUIOCKOCTHU

https://m.edso00.ru/c93542b5

45

46

[ImockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru/62fc55e3

https://m.edso00.ru/76464a93

47

[lepnieHiuKynsp 1 HAKJIOHHAS.
IlocTpoenue nepneHuKyspa u3
TOYKH Ha MPSIMYIO

https://m.eds00.ru/818779¢7

48

[lepnieHuKynsIp M HAKIOHHAS.
[TocTpoeHne nepneHauKyIIsipa us3
TOYKH Ha MPSIMYIO

https://m.eds00.ru/b9366929



https://m.edsoo.ru/99d56dab
https://m.edsoo.ru/5b1bb69d
https://m.edsoo.ru/5682d452
https://m.edsoo.ru/59fccc75
https://m.edsoo.ru/c93542b5
https://m.edsoo.ru/62fc55e3
https://m.edsoo.ru/76464a93
https://m.edsoo.ru/818779e7
https://m.edsoo.ru/b9366929

49

TeopeMa 0 TpEX NepHeHANKYIIApax
(npsimast u oOpaTHas)

https://m.edsoo.ru/13ca2779

50

51

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

VYros Mexy CKpeLMBarOIIUMUCS
IPSIMBIMU

https://m.edsoo.ru/7e55435¢

https://m.edsoo.ru/4d5fb41d

52

ITouck nepreHIMKyIspHBIX IPSIMBIX C

MTOMOIIIBIO TIEPTICHUKYJISIPHBIX
IJIOCKOCTEH

https://m.edsoo.ru/9eceb7da

53

54

55

OpToroHanbHOE IPOEKTUPOBAHUE

[Toctpoenue ceuenuii Kyoa, MpU3MBI,
MPaBWJIbHOM MHPaMUbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKITNH

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
NPaBUJILHON MUPAMHJIBI C TOMOIIBIO
OPTOrOHAJILHON MPOEKINH

https://m.edsoo.ru/c82fe87¢c

https://m.edsoo.ru/fc377c51

https://m.edsoo.ru/56¢8faad

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTn cummeTpuil B
MHOTOTpaHHUKAX

https://m.edsoo.ru/bal7¢527

57

[Ipu3Hak nepneHaAuKyJISpHOCTH
MPSAMON U TJIOCKOCTHU KakK CIJIEJCTBUE
CUMMETpUU

https://m.edsoo.ru/3b72¢654

58

59

[IpaBUnbHBIE MHOTOTPAaHHUKH.
Pacuér paccTostHuii OT TOUKH 10
IUIOCKOCTH

IIpaBUIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTosgHMi OT TOUKH 10

https://m.edsoo.ru/2ae86¢5b

https://m.edsoo.ru/b33d2119



https://m.edsoo.ru/13ca2779
https://m.edsoo.ru/7e55435e
https://m.edsoo.ru/4d5fb41d
https://m.edsoo.ru/9eceb7da
https://m.edsoo.ru/c82fe87c
https://m.edsoo.ru/fc377c51
https://m.edsoo.ru/56c8faa4
https://m.edsoo.ru/ba17c527
https://m.edsoo.ru/3b72c654
https://m.edsoo.ru/2ae86c5b
https://m.edsoo.ru/b33d2119

IIIIOCKOCTH

60

61

Crnioco0sl OMyCTUTH
NEPIEHIUKYIIAPBl: CHMMETPHS, CIBUT
TOYKH I10 NapauIeIbHON IIPSAMOM
CaBur no HenapauieIbHON MpsiIMOH,
M3MEHEHUE PACCTOSHUN

https://m.edsoo.ru/cb1b137¢

https://m.edsoo.ru/2625aldb

62

Konrponsnas padora "B3anmuoe
pacrojoKeHue MPSMbIX U
IJIOCKOCTEH B IpOCTpaHCTBE"

https://m.edsoo.ru/b5bc8eec

63

[ToBTOpEHME: Yyroy Mexay NpsMbIMU
HAa IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

https://m.edso00.ru/6193bcdf

64

65

66

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘ICCKI/IC MCTObI
BBIUHUCIICHUSA yIJIa MCXKAY IIPAMBIMU B
MHOT'OrpaHHUKax

JIByrpanHssbiil yroa. CBOMCTBO
JIMHENHBIX YIIIOB IBYTPAHHOIO yria

https://m.edsoo.ru/15edfecc

https://m.edsoo.ru/7dec35ee

https://m.eds00.ru/3922{c23

67

[TeprieHIUKYISIPHBIC TIIIOCKOCTH.
CBoiicTBa B3aMHO
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH

https://m.edsoo.ru/6blaa76d

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepeCceUeHMs IBYX MIOCKOCTEN

MEPIEHIUKYISIPHBIX TPEThEU

https://m.edsoo.ru/16¢95¢c3a



https://m.edsoo.ru/cb1b137c
https://m.edsoo.ru/2625a1db
https://m.edsoo.ru/b5bc8eec
https://m.edsoo.ru/6f93bcdf
https://m.edsoo.ru/15e4fecc
https://m.edsoo.ru/7dec35ee
https://m.edsoo.ru/3922fc23
https://m.edsoo.ru/6b1aa76d
https://m.edsoo.ru/16c95c3a

IIIIOCKOCTH

69

70

71

[IpssmoyrosnbHBIN NTapauieIenune/;
KyO; u3MepeHusi, CBOiicTBa
IIPSIMOYTOJIBHOT'O NIapaJuleIenuneia

Teopema o nuaroHaiu
MPSAMOYTOJIbHOTO MapajuiesienuIieia u
CJIeCTBHE U3 Hee

CrepeoMeTpuyecKre U MpUKIIaIHbIC
3aJlauM, CBSA3aHHbBIC CO B3AUMHBIM
PaCMOI0KEHUEM MPSMBIX U
IJIOCKOCTH

https://m.edsoo.ru/52c88814

https://m.edsoo.ru/d47cac87

https://m.edsoo.ru/6e119e38

72

[ToBTOpEHME: CKpeLIMBAOIINEC
IIpsIMbIE, MapaJUIEIbHbIE INIOCKOCTH B
CTaHJAapPTHBIX MHOTOI'PaHHUKAX

https://m.edsoo.ru/1144¢324

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPAMBIX,
paccTosiHuEe MEXY
CKPEUIMBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYaLUSIX

https://m.edsoo.ru/cfca9ebf

74

75

76

PaccrosiHue OT TOUKH J10 TNIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

Beluncrnenne paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO TEPIEHANKYIISIPHON
IJIOCKOCTH

TpéXrpaHHblid yroy, HepaBeHCTBA [
TpeXTpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U

https://m.edsoo.ru/b9a387c8

https://m.edsoo.ru/fc762dd4

https://m.edsoo.ru/6e34b31e



https://m.edsoo.ru/52c88814
https://m.edsoo.ru/d47cac87
https://m.edsoo.ru/6e119e38
https://m.edsoo.ru/1144c324
https://m.edsoo.ru/cfca9ebf
https://m.edsoo.ru/b9a387c8
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CHUHYCOB JUISl TPEXTPAHHOIO yIJIa

DneMeHTHI ChEePUIECKON TeOMETPHH:

77 1 https://m.edso00.ru/82ba2777
reo0JIe3M4eCKue JIMHUU Ha 3eMIie
K 6ora "y
78 OHTPOHBH%}I pabota " i 1 1 https://m.edsoo.ru/69a7d942
paccTosiHus
CucremaTu3zanus 3HaHUH
79 " {CTENMATHEAMIE SHATHHT " 1 https://m.edsoo.ru/dd1173e8
MHOrorpaHHuK 1 ero 3J1eMeHThI
IT .B .
80 VPAMIIE. DR DM 1 https://m.edsoo.ru/51ff5abc
[IpaBunbHas nupamuia
IT T
81 PHIMA. PIMES 1 HAITIOHA 1 https://m.edsoo.ru/68bbSbec
npu3Msl. [IpaBunbHas npusma
[IpssmMoit napaymenenunen,
82 MPAMOYTOJIbHBIN NTapajuIeJICIUIE I, 1 https://m.edsoo.ru/8515ba52
KyO
B .T
83 EIHYKHHG MHOTOTPAHHIIH. L copema 1 https://m.eds00.ru/86151552
Ditnepa
Brinykineie MHOrOrpanHuku. Teopema
84 Oiinepa. [IpaBunpHbIEe 1 1 https://m.edsoo.ru/624c65¢7
MOJIYITPaBUIIbHBIE MHOTOIPaHHUKHU
KonTponbnas padora
85 " HTPOTLHAT P "T 1 https://m.edsoo.ru/9ac392c8
MHororpanHuku
IT
86 OFTHE BEKTOPA Ha IDIOCKOCTH 1 B 1 https://m.edsoo.ru/b744c9ec
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/29ad6e37
88 Pa3zHocTh BEKTOPOB 1 https://m.edsoo.ru/dal62dbc
89 [IpaBuio nmapasienenumnena 1 https://m.edsoo.ru/a8bSabla
90 YMHOKEHUE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/2a5d2dc1



https://m.edsoo.ru/82ba2777
https://m.edsoo.ru/69a7d942
https://m.edsoo.ru/dd1173e8
https://m.edsoo.ru/51ff5abc
https://m.edsoo.ru/68bb5bec
https://m.edsoo.ru/8515ba52
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https://m.edsoo.ru/29ad6e37
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Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1 https://m.eds00.ru/92765464
IJI0CKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1 https://m.edsoo.ru/fd6b44as
B

93 PMCIICHIE YITa MEXIY BeKTopam 1 https://m.edsoo.ru/e634d38a
B IIPOCTPAHCTBE

94 [Ipocreitmue 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec

95 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/6b87c2da

96 [Ipocreitmume 3agauu ¢ BEKTOpaMu 1 https://m.edsoo.ru/b9b6d54f

97 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/24e7b226
0606

98 © erHHe 1 CHCTEMATH3ATI 1 https://m.edsoo.ru/22247¢8¢
3HAHUU
O06o0meHne 1 cucTeMaTU3aIUs

99 . 1 https://m.edsoo.ru/ebl6c61a
3HaHUI

100 HroroBas koHTpobHAs paboTa 1 https://m.edsoo.ru/eca25dd6

101 Hrorosas koHTpOIBHAS paboTa 1 https://m.edsoo.ru/13be7183
006006

102 © HvleHHe 1 creTeMatisanit 1 https://m.edsoo.ru/c8863892
3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
IToBTOpenue TeMmul "KoopauHaTbl
p p

1 BEKTOpa Ha IJIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npocrpaHcrae”
[ToBTOopenue Temnl "CkansapHoe

2 P " P 1 https://m.eds00.ru/49d29f46
MPOU3BE/ICHUE BEKTOPOB
[ToBTOpeHue Temsl "Borunicienue

3 yriaa MeXAy BEKTOPaMH B 1 https://m.edsoo.ru/ecb2a824
npocrpaHcrae”
[ToBTOpeHue TeMbl "YpaBHeHHE

4 MPSIMOM, IPOXOSIIEN Yepes3 ABe 1 https://m.edsoo.ru/7a5e9713
TOUKH"
YpaBHeHUE MIOCKOCTH, HOpMaJlb,

5 p P 1 https://m.edsoo.ru/24171bae
ypaBHEHUE TIOCKOCTH B OTpe3Kax
VpaBHEHHUE IIJIOCKOCTH, HOPMAlb,

6 P p 1 https://m.edsoo.ru/dec14¢37
ypaBHEHUE TJIOCKOCTH B OTpe3Kax

7 BekropHoe nmpousBeneHue 1 https://m.edsoo.ru/de683aaa
JInHeliHBIE HEPABEHCTBA, JTUHEHHOE

8 P 1 https://m.edsoo.ru/f72¢7fa9
MporpaMMHUpOBaHUE
JImHeitHpIe HepaBEHCTBA, TUHEHHOE

9 porpa popa . ’ 1 https://m.edsoo.ru/d2 1 cf6ee
MpOrpaMMHUpPOBaHU
AHanmuTHyecKne METOIBI pacuéra

10 P 1 https://m.edsoo.ru/d1fa9d71

yrila MeX1y NMPSMBIMHU B



https://m.edsoo.ru/c7ce9c2f
https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/24171bae
https://m.edsoo.ru/dec14c37
https://m.edsoo.ru/de683aaa
https://m.edsoo.ru/f72c7fa9
https://m.edsoo.ru/d21cf6ee
https://m.edsoo.ru/d1fa9d71

MHOTI'OrpaHHUKax

AHanmuTndeckue METOAbI pacqéTa

11 yria MeXIy IJI0CKOCTSMU B https://m.edsoo.ru/fe24d456
MHOT'OTpaHHUKAX
dopmyna pacCTOSIHUA OT TOUKH 10

12 pMy:a p s hitps://m.eds0o.ru/5b56823d
IJIOCKOCTH B KOOPJIMHATAX
HaxoxxneHnue paccTosIHUI OT TOUKHU

13 A p https://m.edsoo.ru/9ef42fa7
JI0 TUTOCKOCTH B KyOe
Haxoxnenue paccTossHUM OT TOUKH

14 JI0 TUTIOCKOCTH B MIPaBUIILHOM https://m.edsoo.ru/25bclef2
UpaMu/ie
KontponbHas pabora

15 " " https://m.edsoo.ru/1f7ea33f

AHaMTHYECKass TEOMETPHS

CeuyeHust MHOTOT'PAaHHUKOB:

16 P https://m.edsoo.ru/416bc79¢
CTaHJapTHBIC MHOTOT'PAHHUKHU
CedyeHrsI MHOTOTPAaHHUKOB: METO

17 P A https://m.edsoo.ru/1273{tb9
CJIEZIOB
CeueHrs MHOTOTPaHHUKOB:

18 CTaHJIapTHHIE IJIOCKOCTH, https://m.edsoo.ru/a2cd38a4
MepecevyeHus MPSIMBIX U TIIOCKOCTEH
ITapannensHBIE IPSIMBIE U

19 P p https://m.edsoo.ru/e4b889fd
IJIOCKOCTH: TapaJljIesIbHbIE CEYEHUS
ITapamnensHble IpSIMEIE U

20 P p . https://m.edsoo.ru/b12282ed
TJIOCKOCTH: Pacu€T OTHOIIECHUH
[TapannensHble NpsiMbIE U

21 IUIOCKOCTH: YTJIbl MEXIY https://m.edsoo.ru/bd78ac3a
CKPENTUBAIOIIUMHUCS TPSIMBIMU

22 [lepnienquKynspHBIE IPSAMBIE U https://m.edsoo.ru/f767e671



https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d
https://m.edsoo.ru/9ef42fa7
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/1f7ea33f
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/1273ffb9
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/e4b889fd
https://m.edsoo.ru/b12282ed
https://m.edsoo.ru/bd78ac3a
https://m.edsoo.ru/f767e671

IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

23

[lepnieHiuKynspHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
HEPIICHIUKYIIApax

https://m.eds00.ru/9392d44f

24

25

26

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHHUKAX

[ToBTOpeHue: miomamm
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TIomaaen, COoOpakeHHs OT00MS
[ToBTOpeHue: miomamm
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
ionaaen, cooopaxeHust moao0ous

https://m.edsoo.ru/6e7bf7cl

https://m.edsoo.ru/9baad726

https://m.edsoo.ru/d633eedb

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moao0ous

https://m.edsoo.ru/fc911a8e

28

IImomann ceuenuii
MHOTOTPaHHUKOB: TUTOIIA T
MMOBEPXHOCTEM, pa3pe3aHns Ha YacTH,
cO00pakeHUsI MOA00HS

https://m.edsoo.ru/d81ceal7

29

IImomann ceuenuii
MHOTOTPaHHUKOB: TUIOIIAINA
MMOBEPXHOCTEU, pa3pe3aHus Ha 4acTH,
COOOpaKeHHsI TIOTOOMS

https://m.eds00.ru/83b98d39

30

Konrponsnas pabdora "[loBropenue:

https://m.edsoo.ru/d2658ebd



https://m.edsoo.ru/9392d44f
https://m.edsoo.ru/6e7bf7c1
https://m.edsoo.ru/9baad726
https://m.edsoo.ru/d633eedb
https://m.edsoo.ru/fc911a8e
https://m.edsoo.ru/d81cea87
https://m.edsoo.ru/83b98d39
https://m.edsoo.ru/d2658ebd

MHOT'OTPaHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

31

32

O05BéM Tenra. O0beM
MPSIMOYTOJIBHOTO MapasuIeyenuIe/ia

3amaun 06 yaBoeHUH Kyda, 0
KBaJIpaType Ky0a; 0 TPHCEKIUH yIiia

https://m.edsoo.ru/826e23tb

https://m.edsoo.ru/522e867¢

33

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO MapajuieyIeuIe/a

https://m.edsoo.ru/2667e6de

34

[TpuknaaHbie 3a1a4u, CBSI3aHHBIC C
BBIUHUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO MapasuIeyenuie/ia

https://m.edsoo.ru/41398a71

35

36

OO6BEM IIPSIMOI TTPU3MBI
CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C BHIYHCICHUEM 00BbEMOB
MIPSAMOY IIPU3MBI

https://m.edsoo.ru/ala4466b

https://m.edsoo.ru/1ee258f4

37

38

39

40

[TpuknaaHble 33129, CBSI3aHHBIE C
00BEMOM MPSIMON MTPU3MBI

Brruncnenme o0bEMOB Tel ¢
TIOMOIIBIO OITPENEIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
TIPU3MBI

Brruncienne 00bEMOB Te C
MIOMOIIIBIO ONPEIETEHHOTO
uHaTerpasa. O0bEM TUpamMuIbl
dopmyna 06bEMa MUPaAMUIBL.
OTtHoleHNEe 00bEMOB TUPAMU] C
O0IIKM YTTIOM

https://m.edsoo.ru/5b64ebdb

https://m.edsoo.ru/ca7dbf2d

https://m.edsoo.ru/c4e2e5c6

https://m.eds00.ru/91672d2f



https://m.edsoo.ru/826e23fb
https://m.edsoo.ru/522e867e
https://m.edsoo.ru/2667e6de
https://m.edsoo.ru/41398a71
https://m.edsoo.ru/a1a4466b
https://m.edsoo.ru/1ee258f4
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https://m.edsoo.ru/91672d2f

41

®opmyna 00bEMa MUPAMHUIBL.
OTtHoleHNnEe 00BEMOB TUPAMHU]T C
00IIUM yTIIOM

https://m.edsoo.ru/5bcdeb66

42

CrepeomeTpuueckue 3a1a4u,
CBSI3aHHBIE C 00BEMAMU HAKIIOHHOM
MIPU3MBI

https://m.edsoo.ru/cfbc984c

43

44

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00bEMaMU TUPAMU/IBI

HpI/IKJ'IaI[HHe 3aJa4iu I10 TCMC

"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM HAKJIIOHHOHN TIPU3MBI

https://m.edsoo.ru/95db2799

https://m.edsoo.ru/55d4f1b7

45

[IpukitagHeie 3aga4u 10 TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM TTHPAMU/IBI

https://m.eds00.ru/9d64515¢

46

47

48

[Tpumenenne 06bEMOB. Brruncienue
PacCTosHUSA A0 IUIOCKOCTH

KonrtponsHas padora "O0béM
MHOIOrpaHHHUKa"
[ummaapudeckas TOBEPXHOCTb,
o0pa3yolne UIHHIPHIECKOI
MOBEPXHOCTHU

https://m.edsoo.ru/4el19ecb6

https://m.edsoo.ru/db67181¢c

https://m.edsoo.ru/278d4dfd

49

Hunmuuap. [psamoit kpyroBoi
nunuHAp. [lnomane noBepxHoCcTH
LWIMHIpa

https://m.edsoo.ru/f83ee683

50

51

Konnueckas noBEpXHOCTB,
oOpa3zyromne KOHHIeCKOU
noBepxHoctu. Konyc

Ceuenue KoHyca MJIOCKOCTHIO,

https://m.edsoo.ru/becdfefa6

https://m.edsoo.ru/2e5al {29



https://m.edsoo.ru/5bcdeb66
https://m.edsoo.ru/cfbc984c
https://m.edsoo.ru/95db2799
https://m.edsoo.ru/55d4f1b7
https://m.edsoo.ru/9d64515e
https://m.edsoo.ru/4e19ecb6
https://m.edsoo.ru/db67181c
https://m.edsoo.ru/278d4dfd
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https://m.edsoo.ru/2e5a1f29

MapaieNbHOM MJIOCKOCTH
OCHOBaHUs

52

53

Yceuénnslit konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

[Tnomaae 60KOBOM MOBEPXHOCTH H
MTOJTHOW MTOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/475fea2¢c

https://m.edsoo.ru/9ac1444e

54

[Tnomans 60KOBOI MOBEPXHOCTH U
HOJTHOM IMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/1325f3dd

55

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUMN HUINHAPA,
KOHYyCa

https://m.edsoo.ru/76844cf2

56

57

58

CrepeoMeTrpuuecKkue 3aaun Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
IIOCTPOECHUEM CEYEHUHN HUIMHAPA,
KOHYyCa

HpI/IKJ'Ia,I[HLIC 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

HpI/IKJ'IaIlHI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

https://m.edsoo.ru/c3a8bde9

https://m.edsoo.ru/d2del3ca

https://m.edsoo.ru/3897dad5

59

60

61

Cdepa u map

Ilepeceuenue cepsl 1 1mapa ¢
iockocteio. Kacanue mapa u
cdepbl MIOCKOCThI0. Bua u
n300paxkeHue mapa

Ilepeceuenue ceps! U mapa ¢
iockocTelo. Kacanue mapa u
cdepbl MIOCKOCThI0. Bua u

https://m.edsoo.ru/tb7912b1

https://m.edsoo.ru/c1475¢77

https://m.edsoo.ru/af4a7147



https://m.edsoo.ru/475fea2c
https://m.edsoo.ru/9ac1444e
https://m.edsoo.ru/1325f3dd
https://m.edsoo.ru/76844cf2
https://m.edsoo.ru/c3a8bde9
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n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans cheps
U e€ yacTeu

Cummetpus cdepsl U mapa

https://m.edsoo.ru/2474b359

https://m.edsoo.ru/c23ec878

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

https://m.edsoo.ru/df97bd97

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHI
IUIOCKOCTBIO

https://m.edsoo.ru/d324ea75

66

67

68

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoil u mapom

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaH/IapTHBIE TOI00MS

Pazauunbie KOM6I/IHaI_[I/II/I TCII
BpallCHUA U MHOTOTPAaHHUKOB

https://m.edsoo.ru/95a815b

https://m.edsoo.ru/67dda7ee

https://m.edsoo.ru/447414f7

69

3anaun no teme "Tena u
MOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/7f99de3a

70

71

3agaun o teMe "Tena u
ITOBEPXHOCTH BpanieHus"

Konrtponbnas padora "Tena u
MOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/a97b28ca

https://m.edsoo.ru/e8a54716

72

0O6vem mumHapa. Teopema 00

https://m.eds00.ru/961d78a8



https://m.edsoo.ru/2474b359
https://m.edsoo.ru/c23ec878
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https://m.edsoo.ru/d324ea75
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00BEME MPSMOTO MIITUHIPA

73

74

Brruncnenmne 06bEMO0B Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6sEM KoHyca

IImomaay OOKOBOU U OJIHOK
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/8cf5adc7

https://m.edsoo.ru/172d4155

75

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIICHUEM 00BEMOB
WIMHAPA, KOHYyca

https://m.edsoo.ru/29beaf77

76

[IpukitagHeie 3aga4u 10 TEME

"OOBEMBI U IUIOMIAIN TTOBEPXHOCTEH

Ter"

https://m.edsoo.ru/88d75145

77

OO0BEM miapa 1 IapOBOTO CEKTOPA.
Teopema 06 06béMme trapa. [lnomans
cdepsl. CTepeoMeTprUCSCKHE 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1Iapa, mapoBoro CerMeHTa
IIIAPOBOT'O CEKTOpa

https://m.edsoo.ru/e5667d27

78

[IpukiiagHele 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM I11apa U TJIOMIAIBI0 CPEPHI.
CoOOTHOIIIEHUS MEXKTY TUIOIIAISIMHI
MOBEPXHOCTEN U 00bEMaMU
MO00HBIX TEJ

https://m.edsoo.ru/5efcff8e

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
TeJ U MJIoIAa/Iel TOBEPXHOCTEN

https://m.edsoo.ru/26¢c1eada



https://m.edsoo.ru/8cf5adc7
https://m.edsoo.ru/172d4f55
https://m.edsoo.ru/29beaf77
https://m.edsoo.ru/88d75145
https://m.edsoo.ru/e5667d27
https://m.edsoo.ru/5efcff8e
https://m.edsoo.ru/26c1eada

80

KonTponbnas pabora "[Tnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX

TEI

https://m.eds00.ru/91c86412

81

JIBH>KEHUS POCTPAHCTBA.
OtoOpakenusi. J|BmwkeHus: u
paBeHcTBO (puryp. ObmHMe cBolicTBa
JIBUKCHUU

https://m.edsoo.ru/e8d891e8

82

Bupl 1BukeHMI: napaieIbHbIN
MEPEHOC, LEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOM

https://m.edsoo.ru/75255d4b

83

84

[IpeobpazoBanus nomoous. [Ipsmas
u cdepa Ditnepa

['eomerpuueckue 3aaun Ha
MPUMEHCHHE JIBHKCHHS

https://m.edsoo.ru/d168c275

https://m.edsoo.ru/1daa4342

85

Kontponbnas padota "BekTopsl B
npocrpaHcrae”

https://m.edsoo.ru/daeb232d

86

Oo6o06m1aromiee nopropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuu 10—11 kmaccos,
cucTeMaTu3alus 3HaHuH:
"[lapasaenbHOCTh NPSMBIX U
IIJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/ff53f867

87

O6o06matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTu3aIus 3HaHui: "BexTopsl
B ITpoCTpaHcTBE"

https://m.eds00.ru/89b29¢3d



https://m.edsoo.ru/91c864f2
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88

89

90

91

92

93

O6o6maromee nosropenue 11
MOHSTHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTtemaTusanus 3HaHuil: "BekTopbl
B MpocTpaHcTre"

Ob6o6mraromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucremMarusanud 3Hanuii: "O0beM
MHOTOIpaHHUKa"

O6o6mraromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucremMarusanud 3Hanuii: "O0beM
MHOTOIpaHHuKa"

O6o6maromee nmosropenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10-11 knaccos,
cucreMaru3anus 3Hanuit: "IInomanu
MOBEPXHOCTU M 00BEMBI KPYTJIIBIX

Ten"

Ob6o06m1aromiee nosropenue 11
MOHATHUI U METO/IOB Kypca
reomerpun 10-11 xnaccos,
cucreMarusanus 3Hanuil: "[lnomanu
MTOBEPXHOCTH M O0BEMBI KPYTIIBIX

TEI

Hrorosas KOHTPOJIbHAsA pa60Ta

https://m.edsoo.ru/71e€78941

https://m.edsoo.ru/25f8ecfy

https://m.eds00.ru/68371e98

https://m.eds00.ru/81595¢c6b

https://m.edsoo.ru/6d737c4c

https://m.edsoo.ru/5752266a

94

WroroBas koHTpoJsibHAs paboTa

https://m.edsoo.ru/52¢cc9dal
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95

[ToBTOpeHUEe, 06001IICHNE 1
CHCTeMaTH3aIlMs 3HAHU

https://m.edsoo.ru/ba2b4522

96

Hcropus pasBUTHS CTEpPEOMETPUM
KaK HayKu U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/7fd69¢e7¢c

97

98

99

100

101

102

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH
KaK HayKd U €€ poiib B Pa3BUTHHI
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ poJib B Pa3BUTHUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUHI
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayK{ U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX NH)XEHEPHBIX U

https://m.edsoo0.ru/2867b89¢

https://m.edsoo.ru/43115873

https://m.edsoo.ru/4ccl17b3

https://m.edso00.ru/28dd339¢

https://m.edsoo.ru/7df6b243

https://m.edso0.ru/6ede9762
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https://m.edsoo.ru/7fd69e7c
https://m.edsoo.ru/2867b89c
https://m.edsoo.ru/43115873
https://m.edsoo.ru/4cc117b3
https://m.edsoo.ru/28dd339e
https://m.edsoo.ru/7df6b243
https://m.edsoo.ru/6ede9762
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

7

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus

I'eomeTpus

7.1

7.2

7.3

OHGpI/IpOBaTb IMOHATHUAMMA: TOYKA, IpsAMasd, IMJIOCKOCTb

HpI/IMeHHTb AKCHOMbI CTCPCOMCTPHH U CIICACTBHA M3 HUX IIPpH PCIICHHUH
TCOMCTPHUUCCKUX 3aaa4d

OHGpI/IpOBaTI) MNOHATHUAMU: TMAPATJICIIBHOCTE W NCPINCHAUKYIAPHOCTD
MMpsAMBIX U IUIOCKOCTEH

7.4

7.5

7.6

KnaccudunupoBaTh B3auMHOE pacIoioKEHHE TPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh MOHATUSMH: JBYIPaHHBIA Yroj, TpaHM ABYI'PAaHHOIO YIJa,
pedpo JIBYrpaHHOrO yIia, JUHEHHBIM yroja JBYTpaHHOrO yIJia, rpajycHas
Mepa JIBYTPaHHOTI'O yria

OnepupoBaTh MOHATHSAMHU: MHOTOTPAaHHHMK, BBINYKJIBIA M HEBBITYKJIBIN
MHOT'OT'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MPaBUJIbHBI MHOTOI'PaHHUK

7.7

7.8

7.9

Pacno3HaBaTte OCHOBHBIE BHABI MHOTOTPAaHHHMKOB (TIHpamMuaa, MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)

KJ'IaCCI/I(I)I/II_II/IpOBaTB MHOT'OI'paHHUKH, BBI6I/Ipa$I OCHOBAaHHUA JUIA
KJIaCCI/I(I)I/IKaI_[I/II/I (BLIHYKJ'ILIC N HCBBIITYKJIBIC MHOT'OI'PaHHUKH, IIPABUJIBHBIC
MHOT'OTpaHHUKH, IIPAMBIC 1 HAKJIIOHHBIC ITPU3MBI, napannenennnez[f,l)

OHepI/IpOBaTB IMOHATHAMU: CCKYIasl IIIOCKOCTh, CCHCHNEC MHOTOTPAHHHUKOB

7.10

7.11

7.12

OOBACHITD IMPUHIHUIIBI ITOCTPOCHUA CEUYeHUM MHOTI'OI'paHHUKOB, HUCIIOJIB3YA
METOJ CJICI0B

CtpouTh ce4eHHUs MHOTOTPAaHHMKOB METOAOM  CIIEOB, BBIOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH W3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYD:
BUJ] CBEpPXY, COOKY, CHU3Y

Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHMUECKUX BEJIMYMH IO 0Opasuam
WIA QIrOpUTMaM, IPHUMEHSAS HW3BECTHBIC AHAJIUTUYECKHE METOAbl NpHU
pEeLICHUH CTaHIApTHBIX MaTeMaTHMYeCKUX 33Jad Ha  BBIYMCIECHHE
paccTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKM 1O MPSAMOW, OT TOUYKUAO
IJIOCKOCTH, MEXKAY CKPCIIUBAOIIUMHUCA ITPAMBIMU

7.13

Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
WIM aJrOpUTMaM, IPUMEHSSI M3BECTHBIE AaHAJIUTHUECKUE METOIbl INpHU
pEIIEHNN CTaHAAPTHBIX MAaTEMATUYECKMX 3a7ad Ha BBIYHUCICHHUE YITIOB
MEXYy CKPELIMBAIOIIUMUCS NPSAMBIMH, MEXIY MpsIMOW U IUIOCKOCTBIO,
MEXy INIOCKOCTSAMH, ABYI'PAHHBIX yIJIOB




Boruncnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nupaMujia) ¢ MpUMEHEeHUuEeM (OpMys, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMU MOI0OHBIX MHOTOTPAaHHUKOB
715 OniepupoBaTh MOHSATUAMU: CUMMETPHUST B MPOCTPAHCTBE, IEHTP, OCb M
' IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (UTYPHI
U3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAILUIO O
7.16 MPOCTPAHCTBEHHBIX TeOMETpUYecKHX (GuUrypax, IMpeAcTaBICHHYI0 Ha
YyepTexkax U pUucCyHKax
[IpumeHsTh reomeTpuueckue (axKThl ISl PELIeHHUs] CTEPEOMETPHUECKUX
7.17 3a/a4, MPENOJIaralolluX HECKOJBKO IIaroB pEUIeHUs, €CIA YCIOBUSA
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe
718 IIpumenars npocTedmMe MNpOrpaMMHBIE CPEACTBA H  AIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBOaUTH TpUMEpPHl MAaTEMAaTHUYECKHUX 3aKOHOMEPHOCTEH B MPHUPOJE U
' JKU3HH, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh MOJTy4YEHHbIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATH PEallbHbIC
CUTYyallMu ¥ NPUMEHITh U3YYCHHbIC MTOHATHUS B MPOLIECCE MMOUCKA PELIEHUs
MaTeMaTHu4eckKu cHopMyIupOBaHHON MPOOIEMbI, MOACIUPOBATH PEATbHbBIE
7.20 CUTyallud Ha S3BIKE T'€OMETPUH, MCCIIEOBaTh IIOCTPOCHHBIE MOJAEIN C
WCIIOJIb30BAHUEM T€OMETPUYECKUX TIOHSITHI U TEOpeM, arrapara aiareOpsl,
pemaTh  MpaKTHYEeCKHWE  3a7aud,  CBSA3aHHBIE C  HAXOXKJICHHEM
T€OMETPUUYECKHUX BEITUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
NMPoBePSIEeMOro .
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3soBanusi
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: LWIMHIPUYECKAs MOBEPXHOCTh, 00Opa3yrolue
6.1 UUJTUHAPUYECKOW TOBEPXHOCTH, UWIMHAP, KOHMYECKas IOBEPXHOCTD,
00pa3yronme KOHMIEeCKOW MOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTh
6.2 PacnioznaBats Tena BpaiieHus (UIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI TTOJTYUCHHSI TEJT BpAIICHUS
6.4 KnaccudunupoBars B3auMHOE pacnoiioskeHue chephl U MIOCKOCTH
OrnepupoBaTh MOHATHSMU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CErMEHTa, IIAPOBOM CIIOM, OCHOBAHHWE IIApPOBOrO CJIOSI, BHICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOMIAM  TOBEPXHOCTEW Tell  BpalleHUS,
' FEOMETPUUECKUX TeJl C MPUMEHEHHEM QopMyIT
6.7 OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIHCAHHBIH B cdhepy u




ONUCAHHBIN OKONO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WJIM TEIO
BpallcHUs

6.8

6.9

BBIYHCIATE COOTHOMIEHUS! MEXKY TUIOMAISIMHI TTOBEPXHOCTEH M 00bEMaMu
IMOXOOHBIX TEI

N3o0pakarh u3ydaembie (UTYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BUA CBEpXy, COOKYy, CHH3Y; CTPOUTh CEUYEHHS Tej
BpalleHUs

6.11

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpa3oBbIBaTh HMH(OPMAIMIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKax

6.12

6.13

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3a/1a4, NPEIIIONAraIuX HECKOIbKO IIAaroB pEUICHUs, €CIA YCIOBHUS
MPUMCHCHHUS 33JIaHbI B IBHOU (hopMe

OHepI/IpOBaTb MMOHATHUEM: BCKTOP B IIPOCTPAHCTBC

6.14

BI)IHOJIH?[TI) HeﬁCTBHﬂ CIIOKCHU A BCKTOpOB, BBIYUTAHUA BGKTOPOB %1
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6’I)HCH$ITI>, KaKnuUMH CBOI71CTB8,MI/I OHUA
o0JrazaroT

6.15

6.16

6.17

[IpumensTs npaBuio Napauienaenuneia Ipyu CI0KEHUN BEKTOPOB

OnepupoBaTb MNOHATUSIMM: JEKAapTOBbI KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl
MEXy BEKTOpaMHM, CKaJSIPHOE IIPOU3BENECHNE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPBI

Haxomute cymmy BEKTOpPOB M MpPOM3BEIEHUE BEKTOpa Ha YHCIO, YroJ
MEXJy BEKTOpaMH, CKaJIpHOE IPOU3BENCHUE, PACKIAAbIBaTH BEKTOP IIO
JIByM HEKOJUIMHEapHBIM BEKTOpam

6.18

6.19

6.20

33}13B3TB IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAHAT

Pemate mpocreiiiine reoMeTpuyeckre 3aadud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOT'O METOJa
Pemrate 3amauM Ha [0Ka3aTEILCTBO MAaTEMATHYECKHX OTHOIIEHUA U
HAXO0XJICHWE TEeOMETPHUECKUX BEIUYMH IO 00pasliaM WU alIropuTMawm,
OPUMEHSISI  U3BECTHBIE  METOJAbl  MPU  PEIIEHUH  CTaHJapTHBIX
MaTEMATHYECKUX 3a1a4

6.21

[IpuMeHATh mpocTeMIIHe MpPOrpaMMHBIE CpPEACTBA M DIJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3a1a4

6.22

IIpuBOogUTE mpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE

6.23

IIpuMeHATH MOJydEeHHBIE 3HAHMS Ha MPAKTUKE: aHAIU3UPOBATh PEAIbHBIC
CUTYyalluu U NPUMEHITh U3YUYCHHBIC IIOHATHUS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PealbHbIe




CUTyalluld Ha A3bIKC T'COMCTPHUHU, HUCCICAOBATH INOCTPOCHHLIC MOJCIN C
HCII0JIb30BAHUEM I'€COMETPHUICCKUX MMOHATUH U TECOPEM, allrapara aJ'IFC6pI)I,
peuiaTb IMPAKTUYCCKUC 3ajJa4u, CBsI3aHHBIC C HaXO0XJICHUEM
TCOMETPHUICCKUX BECIIUYNH



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpud. Touka, mnpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anmHOe pacrnookeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlIEIbHbIE
W CKpelmuBarouiyecs npsMbele. IlapaienpHOCTP MHpSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NApAJIEIbHBIE NPSIMBIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YIrojl MEXIy IpsMBIMM B mpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBa HapajUIeNIbHBIX IulockocTed. IIpocreitmne
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenuner,
IIOCTPOCHUE CEUECHUN

7.3

7.4

7.5

HepHGHI[I/IKy.HﬂpHOCTL HpﬂMOfI N IUIOCKOCTHU: MCPHCHAUKYIAPHBIC IIPSAMBIC B
MMPOCTPAHCTBE, NPAMBIC MAPAJIJICIBHBIC WU NCPICHAUKYIIAPHBIC K IIJIOCKOCTH, MMPHU3HAK
NEePHEHANKYIISIPHOCTH NPSAMOU M IIIOCKOCTH, TEOPEMa O MPSIMOM MepHeHIUKYISIPHOU
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEKAY NMPAMON U TUIOCKOCTBIO, IBYTPaHHbBIN
YTOJ1, JMHEHHBIN yroa AByrpaHHOro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIOCKOCTH, MPpOoeKuus GUrypsl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTrOTpaHHMKA, OCHOBHBIE DJJIEMEHTBHl MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBbI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenumes, mpsIMOYTOJIbHBIN Mapajjienenunesa u
ero cporcrtBa. [Iupammpa: n-yrosipHas mUpaMuaa, TPAHUW W OCHOBAHHWE IMHPAMUBI,
OOKOBas W TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YCEUYE€HHas MUpaMHJA.
OneMeHThl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
IIPaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUiIbHAS TPEYroJibHAs MUpaMHJIa U MPAaBMIIBHBINA TeTpasap, kyO. [IpeacraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOoAEKa’aAp U ukocayapyrue CeueHus
IPU3MBbI ¥ TUPAMHU/IBI

CummeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIIBHO TOYKH, MPSAMOM, TIOCKOCTH.

DeMEHTEI CUMMCTpPUU B nupamMuaax, napaicjicnmIic1ax, MMpaBUJIbHBIX
MHOTI'OIrpaHHUKax

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. llinomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MPU3MBI, TUIOMIAhL OCHOBAHHM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3MbI. [1101maas 60KOBOM MOBEPXHOCTH U




[IOBEPXHOCTU IMPABWIBHOM IUPAMUIABI, T€OpPEMa O IUIOIIAAUA YCEYEHHOM IMHUPAMUJIBI.
[Tonsitue 06 00bEMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

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

11 KIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAaHUSA

I'eometpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOMUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
UUATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHust M OOKOBasi MOBEPXHOCT,
oOpa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konundeckas moBepxHOCTh, 00pa3yroe KOHNISCKOW TTOBEPXHOCTH, OCh U BEPIIIMHA
KOHWYECKOW moBepxXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yromias U OcCh,
IJI0Maas OOKOBOM M TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BBICOTA, OCHOBaHHs U OOKOBasi TOBEPXHOCTh

6.3

6.4

Codepa u map: neHTp, paguyc, AMaMeTp, IUIOmaas MoBepXHOCTH chepbl. Bzaumuoe
pacnooxxeHne cdepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIONaab
cdepbl

N300pakeHue Tes BpallleHHUs Ha MII0CKOCTU. Pa3BEépTka HumHApa U KOHyca

6.5

KomOunammu ten BpalieHuss ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIM OKOJIO
cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJI0 BpaIlEHUS

6.6

6.7

6.8

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapauieNienunena u cieacTeus u3 He€. O0bEM NWIMHIpA, KOHYCA.
O6béM 1mapa ¥ miomaas chepol

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXKY MIIOMIAAIMHU ITOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust muiIMHApa (MapajUieIbHO U MEPHEeHIUKYISIPHO OCH), CEUYEHHs KOHYyca
(mapasuieabHOE OCHOBAHUIO M ITPOXO/AIIee Yepe3 BEPIIMHY), CeUSHHS 1apa

6.9

Bexktop Ha miockoctd M B mpocTpaHcTBe. CllOK€HHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3aiad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsiMoyronbHasi cucTeMa KOOpAMHAT B TmpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkalspHoe
MPOM3BEICHUE BEKTOPOB. BhIUMCIEHWE YIIIOB MEXIY MPSIMBIMH M TIJIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIM METO/ MPH PELICHUN T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, QJITOPUTMAMH PEIICHUS 3ajady;
yMeHue (GOpMyIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONW WHIYKIUH;
IMPOBOAUTDL AO0KA3aTCIIBHBIC PACCYKACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPaBUWIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
IMOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMM HaJ MHOKCCTBAMMH,
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd p€ajibHBIX MPOUECCOB U SIBJIEHUN U Inpu pelICHUU 3aJiad, B TOM
qHclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad HA MIIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue omnepupoBaTh MOHATHAMHU: HATypalbHOE YHCIIO, ILIEI0E YHUCIIO,
CTETIEHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HAaTypaJbHON CTENEeHHU, CTENEHb C
palMOHATIFHBIM TTOKa3aTelleM, CTETEeHb C JCHCTBUTEIBHBIM TIOKa3aTeleM,
JorapupM YuCla, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOTO YHUCIA,
OCTaTOK IO MOJIYJIO, PAaLMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIOb30BaTh MPU3HAKU AETUMOCTH, HAUMEHBIINHA 0Ot
JenuTeNlb W HauMeHblllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH MO3ULMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; yMCHHE BBIIOJIHATH BHIYMCIICHUE 3HAUYCHUH U ITPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pAalMOHANBHBIX ~ BBIPQKCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MeTI/I‘-ICCKaSI nporpeccusd, TreoMCTpUYCCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIasi TI'e€OMETpHYecKas IPOTPecCHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMHU YHCJIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEpPUpPOBATH
MOHATUSAMU:  MaTpuna 2X2  u  3x3, omnpeienuTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPCACIINTECIIA

YMmenue ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalXOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OINCPpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpaBCHCTB W CHUCTEM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HEpPaBCHCTBA M CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HEPABCHCTBA W CHCTEMbBI C IIApaMCTPOM; NPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHHUA MAaTEMAaTUYCCKHUX

3a/laq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMHM, OrPaHUYEHHOCTh (PYHKUHUH, MOHOTOHHOCTh
GyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMITOTHI rpaduka
¢GyHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUH U
¢usznyeckuit CMbIC TPOM3BOAHOM, TepBooOpa3Hasi, ONpeIeIEHHbII
UHTETpal; YMEHHME HaXOAWUTh ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATh  NPOMU3BOJAHBIE  CYMMBI, TMPOU3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMN, HAaXOAUTh ypaBHEHHE KacaTebHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIIONB30BaTh MPOU3BOJHYIO Ul HCCIENOBaHUA (DYHKIMH,
HaXoJuTh HauOOJbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKUMHA; CTPOUTH
rpaduKd MHOTOWIECHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4eCcKOro
aHanmu3a; MPUMEHATh MPOU3BOJHYIO Ui HAXOXKJIEHWs HAWIy4dlIero
pelieHusT B NPHUKIAIHBIX, B TOM YHCIE COLMAJIbHO-)KOHOMHUYECKUX H

bu3MYecKuX 3a/1auax; HAXOJIWUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaga; HNpUBOAWUTL HNPHUMEPBI MATCMAaTHYCCKOI0O MOACIUPOBAHUA C

noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpaduK QyHKIUH, oOpaTHast GyHKIUSA,
KOMITO3ULMS (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIuS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUUYECKHE
(GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJabHAs M
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUIMA,  BBIMOJHATH  IpeoOpa3oBaHus  TpadukoB  (QyHKIUH,
UCTIONIB30BaTh Tpa(uKH Ui U3Yy4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 33j7a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 PealbHON
KU3HH;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEINYHMHAMHU;
UCIIONIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH IS PELICHUS YpaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTH MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiate TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJOTH, 3a/1a4d U3 00JAaCTH yNpaBlIE€HUs JUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJY4YEHHOE pELICHUE U
OLICHUBAaTh IPaBAONOAOOHOCTh pPE3yIbTATOB;, YMEHHE MOJAEIMPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHWMEM  ammapara  aireopsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apupMeTHYecKoe, MeAuaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs], pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE HU3BJIEeKaThb, MHTEPIPETHPOBATH
uH(pOpMallnIO, MPEACTAaBICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpaukax,
OTpaXKaroIlyl0 CBOWCTBA pEAIbHBIX IIPOLIECCOB M SIBJIEHUI; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabauIl W  JAuarpaMM; HCCIEl0BaTh
CTaTUCTHUYECKUE JAaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpaUuecKux
METO/IOB U JIEKTPOHHBIX CPEICTB; rpaMuecKn MCCIeI0BaTh COBMECTHbIE

HaOJIOICHNUS C TOMOIIBIO JHarpaMM pacCeUBaHUs U TMHEHHOW perpeccuu

YMeHHe ONepUpOBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coObITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS; YMEHUE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJ0B; IPUMEHSThH
GOpMyIBI CIOKECHHSI U YMHOXEHHUS BEPOSTHOCTEH, (OpMyly IMOJIHON
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSMH:  CIIydaiiHas BEIIMYMHA, pPACHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BEJIMYMHBI, (QYHKIHHA  pPacHpelesieHHss W IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIILHOTO U HOPMAJILHOTO pacIpeesieH; yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIs pElleHUs 3a/1ad,
3HAKOMCTBO C IOHSATHUSMU: 3aKOH OOJBIINX YHCEJ, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSIBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHHUE
OIEPHPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIIO COYCTAHUH,
YUCII0  TIEPeCTaHOBOK; OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUsS 33]a4; OI[CHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJICNbh U

UHTEPHPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue onepupoBaTh IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroi, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXKAy IPIAMbIMH,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PAaCCTOSTHHE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IPU PEILICHUU
3aaa4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INIAHUMETPUHU, YMCHHUEC OILCHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPa; CTPOUTh MaTeMaTH4eCKHe
MOACIN C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHpamMuia, (uUrypa M IOBEPXHOCTb
BpallleHHs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTU NHUPAMHUABI, TMPHU3MBI, KOHYyCa, LWIMHIApPA, O00BEM KyOa,
IOPSAMOYTOJIBHOTO MapajuleenuIeaa, HOUpaMHUabl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napamiCiIibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC Iapa, ILIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (QUTYp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccupUKanuioo Guryp Imo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe OmnepupoBaTh MOHATUSIMH: JIBMDKEHHE B MPOCTPAHCTBE,
NapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPHI, B TOM YHCJIC B MPHPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHHS TIPU
pelICHUH 3a/ia4y; HaXOJWTh T'COMETPHYECKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0IaAb, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUYCCKUE BEITMUUHBI
(IuHA, Yroi, IUIOmaAb, OOBEM, IIIOMIAAh TMOBEPXHOCTH), HCIOIb3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/b TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoanb cdepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ TapaJUIeNIeNUIeIa, TUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, [l1apa; YMCHHUEC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12
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YMeHnue OINICpHUPOBATH TOHATUAMU: MPAMOYT'OJIbHAA CHUCTECMa KOOPJAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOp,Z[I/IHaTHblﬁ METO

JJI pEHICHUA TrCOMCTPHUICCKUX 3adad U 3aJia4 JpYyTHUX y’—Ie6HBIX opeaAMETOB

YMenue BLI6I/IpaTB MNOAXOOSAIINNA METOI JJIs peliCHud 3ala4i,; TIOHNMaHHC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nmponeccoB u HBJICHI/Iﬁ; YMCHHUC pacClio3HaBaTb IIPOSABJIICHUC 3aKOHOB
MAaTE€MAaTUKN B UCKYCCTBE, YMCHHUEC IMPUBOAUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUICKON U MUPOBOM MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

Yucna 1 BEIUUCIIEHUSA

1.1

Harypanbnsie u nensie yucna. [IpusHaku 1e1MMOCTH LEIIbIX YUCEI

Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

1.2 OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH
13 Apudmerndeckuil KOpeHb HaTypallbHOW cTeneHu. JleHcTBUS ¢ apupMeTHIeCKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
1.4 Crenensb ¢ 1eabIM nokaszareneM. CTeneHs ¢ palMoHalbHbIM Noka3areneM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHCJIOBOIO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe oOnepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHUS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OIIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS
22 ppatyioHaibHbIe ypaBHEHHS
2.3 TpuroHomerpudeckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 [{enbie u 1poOHO-pallMOHANIbHbIE HEPABEHCTBA
2.6 HppannoHanbHbIE HEPABEHCTBA
2.7 [TokazarenbHblE U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuveckne HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeeTuTenh MaTPULII
3 OyHKIWH U TpaduKu
3.1 OyuHkius, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3aumuo oOpaTHBIE




¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepruognueckue GpyHKIIHN

Ob6nacte ompezaeneHuss W MHOXKECTBO 3HaueHui (ynkuuu. Hymum ¢dyHxnum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GYHKLNHU HAa IPOMEXKYTKE
13 CrenenHas (QyHKUMS C HaTypajlbHbIM M LEJbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-Ol CTEIEHU
3.4 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U rpaduKH
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKH
16 Touku paspeiBa. AcuMmnrtorel rpaduxoB ¢GyHkuuid. CpoiicTBa  (pyHKUHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUSI TOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (PYHKITHIA
[IpumeneHre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoecTBO, Onepalnuu HaJi MHOKecTBaMU. J[narpaMMel Dinepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BPALLECHUS
7.5 KoopaunaTsl 1 BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

v' Marematuka: anrebpa 1 Hayajga MAaTEMaTHIECKOTO aHaau3a, reomeTpus. ['eomeTpus.
10-11 xmaccel: y4yeOHHMK Iyl 00IIE0Opa30OBaTENbHBIX OpraHU3aluid: 0a30BBIA U
yrayonennsiii ypoBau/ [JI.C. Artanacsn, B.®.byry3os, C.b. Kagomike u mp.]. M.:

[IpocBemnienue.

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

v Teomerpus. 10-11 wiaccel. IToypounble pa3pa0OTKH K y4eOHHKY ATaHacsiHa -
Caaxsin C.M., byry3os B.®.M.: [IpocBemienue.

v’ Usyuenue reomerpuu B 10-11kmaccax. Kuura st yaurens - Caaksa C.M., Byty3os
B.®.: M.: [Ipocgemenue.

v T'eomerpus. 10 knacc. Jlunaktuyeckue Matepuaisl - 3uB B.I'. M.: IIpocsenienue.

v T'eomerpus. 11 knacc. Jlunaktudyeckue marepuainsi - 3uB B.I'. M.: IIpocsenienue.
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