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HOACHUMTEJIBHASA 3AIITMCKA

['eomerpust sBiIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOXKHOCTh H3Y4YCHHUs JUCHUIUINH €CTECTBEHHO-HAyYHOU
HaIIPaBJIECHHOCTH W MPEAMETOB T'yMaHHUTAPHOIO LHMKIA. [IOCKOJIBKY JIOrMYEeCKOE MBIILIECHUE,
dbopMupyemMoe Tpu M3YyYECHUH OOYYAIOIIUMUCS MOHATHMHBIX OCHOB TE€OMETPUU, MPHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUu
FEOMETPUUYECKUX 3a/ad, YMEHHE BBIABUIAaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEIIEHUH 3aJa4 €CTECTBEHHO-HAyYHOTO IHMKJIA, B YACTHOCTH (PU3UUYECKHUX
3azay.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOaEHHOM ypOBHE —
pa3BUTHE HMHIVUBUAYAJIHHBIX CIIOCOOHOCTEW OOy4YarOmMXCsl TPU W3YYEHUH TEOMETPUH, Kak
cocTaBisifolleil mpeaMeTHo oOmactu «Marematuka W MHGOpMaTHKa» yepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUs U HUCMOJIb30BaHUS Oojiee TIIyOOKUX T€OMETPUYECKHX 3HAHUHU U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropUTEeTHBIMH 33J]Ja4aMi Kypca T€OMETPUHU Ha YIIyOJIEHHOM YpPOBHE, PaCHIHPSIONIUMU
U YCUJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTh MHUPOBOH KYJIbTYphl H
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHE TpPEACTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENAX, IIO3BOJSIIOIIMX ONMCHIBaTH W H3y4aTb pa3HblE  SBICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHITHOrO amnmapaTa no pasaeny «CrepeoMeTpus» y4eOHOTo
Kypca reOMeTpHH;

(dbopMHpoBaHHE YMEHHs BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3aay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKax, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHMKH U TeJla BPALIEHMsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IOHUMaHUS BO3MOXXHOCTH AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCyXIeHUI;

dopmHpoBaHHE YMEHHs BIaJE€Th METOJAMH JIOKa3aTeNbCTB M aJIrOPUTMOB pEIICHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pPELICHUS
CTEpEOMETPUYECKHX 337ady U 3aJad C T[PaKTHUECKUM cojepkaHueM, (popMupoBaHUE
MpPEJCTaBICHUsI O HEOOXOIUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U PO AKCHOMAaTUKH B ITPOBEIEHUM I€JyKTUBHBIX PACCyKICHMUI;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUIEHHS], UHTEpeca K U3Y4eHHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrio3HaBaTh MpPOSBICHUS TEOMETPUYECKHX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YYEHUU APYTrUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIUPOBAHMS pEAbHBIX CUTyalluid, HCCICAOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIU [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIAIOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpanieHus», «BEeKTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHUE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHUU
pacripeniesiieTcsi He TOJBKO IO COJACPXKATElIbHBIM JIMHUSAM, HO W MO TojxaM OOy4YeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yiabTaTaM  OCBOCHHS
®enepasibHON padoueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofgaM O0yuYeHUs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpallaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJIEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M TOCTYIMATENIbHO, C COOJIIOJIEHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

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

co3marh ycnoBus s nuddepeHnmanuu  0O0yd4eHHs, TOCTPOEHUS WHAMBHUIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOe U3y4yeHUE TEOMETPUM  Kak
cocTaBJstolleil yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymeit mpodeccuu, odecrieurBasi MPEEMCTBEHHOCTh MEXIY OOIHUM U MPOPECCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 yaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, TapauIeIbHbIe U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsaMbixX. [lapanensHOCTs IpSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IPSAMBIX, ApPAUICIBHOCTh NPSAMOM M IIOCKOCTH. [lapamuiennbHOE W LEHTpalIbHOE
IpOEeKTHpOBaHue, n3oopaxxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MApajIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue ¢puryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapayenbHOCTh IJIIOCKOCTEN: NapajllelbHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKocTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETPa’p, NapajuleIeIuIe], IOCTPOSHUE CEUEHUI.

IlepneHgUKYIApPHOCTE HPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, IIPSMBbIE IApAJUICIbHBIE W IEPHECHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPHNEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIM (PUTYPBHI HA IIIOCKOCTb.
IlepneHqMKyISIPHOCT TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIocKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA IO, IMHEWHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsble yribl. CBONCTBa IIJIOCKMX YIJIOB
MHOrorpaHtoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHUKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs NMPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh NpusMsbl. llapamnenenunen,
MPSMOYTOJIBHBIA MapajulelIeNIiNel W ero cpoWcrBa. KpaTyaillime Nyt Ha NOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IIpoctpancrBenHas Teopema Iludaropa. ITupamupma: n-
yrojpHasi NUpaMuia, IpaBuibHasg U yceu€HHast nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIBbHON TNUpamubl. [IpaBuiibHBIE MHOTOTpAaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIbHAs
UpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUpaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’p, NJOAEKAdAP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTU
IIPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU TUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B NPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETPHS MapajuIelICNUIend, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHS IPABUILHON MUPAMHUIBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO
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BEKTOpOB. JlelicTBUS C BEKTOpaMH: CIOXKEHHE M BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxeHHs BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha uyucio. [loHaTne komiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio napamnenenunena. TeopemMa O pas3loKEHUM BEKTOpa IO TPEM
HEKOMIUJIAaHApHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpIMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIIACC

Tena Bpamenus

[ToHATHSA: UMIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, cheprueckas
MOBEPXHOCTh, OOpasyromue noBepxHocTed. Tena BpalleHus: LUIMHAP, KOHYC, YCEUYEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnonoxkeHue cepbl U IIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munuHapa u konyca. CummeTpust
cdepsl U mapa.

O6béM. OcHoBHbIE cBOWicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napauienenunena U cuenctsus u3z He€. OObEM MpAMONW W HAKIOHHOW TPHU3MBI, IUIUHAPA,
nupamMuIbl 1 KoHyca. O6bEM mapa 1 apoBOro CerMEHTa.

KomOuHnanmu Ten BpamieHHss U MHOrorpaHHUKoB. [lpu3ma, BhucCaHHas B LWJIMHAP,
onucaHHas okosio IunHApa. [lepeceuenne cdeprbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OMMCAHHOTO OKOJI0 chepsl, chepbl, BIUCAHHOU B
MHOT'OT'PaHHMK WJIM TEJIO BPAILICHHS.

[Tnomanpr MOBEPXHOCTH LMIMHApPA, KOHYca, IUIomans cepsl u e€ uvacteid. [lomoOue B
npoctpancTtBe. OTHomeHue 0OBEMOB, IUIOIMIAZe MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHue 3agad Ha IUIOCKOCTH C HCIOJIB30BAHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

HOCTpOeHI/IG CceueHU MHOT'OTPAaHHUKOB MW TCJI BpallCHUA! CCUHCHHA MHUWIMHIApPA
(mapamienbHO W TEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (TmapajyieibHbIe OCHOBAaHHUIO M
POXOJALINE Yepe3 BEPIIMHY), CEUEHHUs Iapa, METO/Abl MOCTPOEHUS] CEYEHUIH: METOJ CIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE



Bexkrops! B npoctpanctBe. Onepaunu HaJ BEKTOpaMu. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXeHHA. [IpsiMmoyronbHas cucrtema KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunatsl Bektopa. Pasnokenue BexkTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METO MpH
PELICHUU T€OMETPUUECKUX 3aay.

JBMKEeHHUsI B MPOCTPAHCTBE

JBuxkenust npoctpanctBa. OtoOpakeHus. JIBwkeHuss u paBeHCTBO (uryp. OOmue
CBOMCTBA JBW)XCHUH. Buapl IBM)KEHMH: NApajuICIIbHBIA IIEPEHOC, LEHTpaJbHAasi CHUMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus noxpodus. [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 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBJICHHUH, MPOLEAyp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHUE B3aWMOJEHCTBOBATh C COLMAIBHBIMM HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’kJaHCKOM MIAEHTUYHOCTHU, YBAXKECHHS K MPOIILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELIeHUH, PpacCyKICHWH, BOCHPUUMYMBOCTh K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI PUMEHSATh MaTEMaTHUECKHUE 3HAHUSI B MHTEpecax 37J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOaIaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryyisgpHas (u3nueckas aKTUBHOCTB),
¢buznyecKoe COBEPIIEHCTBOBAHKE MPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIbHOCTHIO;

6) TpynoBoe BocnnuTanue:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTU TPYIOJIO0Ms, HHTEPEC K pa3IMyHbIM cdepam
npohecCHOHANBHOM JESITeTbHOCTH, CBSI3aHHBIM C MaT€MaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oyaymiedl mnpodeccmr W peamn30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7[a4 MaTeMaTU4eCKOil HalpaBIeHHOCTH;

7) 3KoJI0TMYecKOe BOCTIMTAHME:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMANbHOM Cpelbl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOjieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU IS pelIeHUs 3ajad B 00JacTH OKpY’Karolled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUM JIs1 OKPYKAIOILEN Cpe/Ibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOILIECTBEHHOW MPAaKTUKH, MTOHMMAaHHE MAaTEMaTWUYeCKOW HayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIEI0BATENIBCKYIO ACATEIbHOCTh HHANBUIYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISBJIATh M XapaKTEpPU30BaTh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUHM, OTHOWIEHUH MEXAY MOHATUAMH, (OpPMyIUpOBaTh ONpENENeHUus MOHATHH,
yCTAaHABJIMBATh CYIICCTBEHHBIH NPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OOUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

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

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

JIeNIaTh BBIBOABI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, IENYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllMIO, NPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KICHHSI U BBIBOBI;

BbIOMpaTh CHocoO pemieHus YydeOHOM 3afaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONALIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT NO3HaHMs, (OPMYyIUPOBATH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUYHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyIUpPOBaTH 000OIIEHNS U BBIBOJBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyUEHHBIX PE3YJIbTaTOB, BBIBOJIOB U
00001IeHNI];

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

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U TS
peLIeHMs 3a/1auH;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAIM3HPOBATH,
CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IPECTaBICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MpPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCT HMH(OpPMAIMK IO CaMOCTOATENBHO  C(HOPMYTUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX M HHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pClICHUA 3adadrd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3yibTar;

B XO0Jlle 00CYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbI, TPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA TOMCK PELICHUs, COMOCTABISATH CBOU
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6H3py‘)KI/IBaTI) pas3indue u CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHMS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/7a4 NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHHUsS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
HUMEIOLINXCS PECypCcoB UM COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaThb U KOPPEKTUPOBATH
BapUaHThI peIIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJ/Ib, SMOLUOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [TO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOLIeCcca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3ajjauu;

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

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLEIHM M YCIOBHSIM, OOBSICHATH PUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yibTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHIHOW M MHIUBUIYaJIbHON pabOThl MpH
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3AIMI0 COBMECTHOM pPabOTHI, paclpeaessiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHUMBaThb KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM YYAaCTHUKAMU B3aUMOJCHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiacca o0ydaromuiicst HAyIUTCs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHSATHAMHU CTEPEOMETPUH MIPH PEIICHUU 33134 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHHIA;

OPUMEHSATh AKCHOMBI CTEPEOMETPUM U  CIEACTBUS W3 HHUX TMPH  PELICHUU
reOMETPUYECKUX 3a]1a4;

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHUE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOH U MJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJTHO PAcCMO3HABaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, NUpPaMU/A,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIaccu(pUIIUPOBaTh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHHS ISl KIacCU(UKAIIH;
CBOOOJTHO ONEpPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITOJIHATH NapaJJIeNIbHOE, IICHTPAIbHOE U OPTOrOHAJILHOE MPOEKTUPOBaHKEe HUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (PUTYp Ha MIIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METO/JAaMH, BBIIOJHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUpPaMUia),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJI BEKTOPAMH;

pewmiath 3aJaud Ha JI0OKA3aTeIbCTBO MAaTEMaTHUECKUX OTHOIIEHUM M HaXOXXJIeHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHBIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33/]1a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

NPUMEHSATH MTPOCTEUIINE POTPAMMHBIE CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI TIPH PEUICHUN CTEPEOMETPHIECKUX 3a/1aY;

U3BIICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBaTH  HHGOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEACTaBICHHYI0 Ha 4YepTekax |
PHCYHKaX;

OPUMEHATh TOJYYEeHHBbIE 3HAHUS Ha NPAKTUKE: CpPaBHMBATh W aHAJIW3UPOBATH
peanbHbIe CUTYyaIluH, TPUMEHSITh W3YUEHHBIE MOHSITHS B IPOIECCE MOWCKA PEHICHUS
MaTeMaTHYecKu cHOopMyTUPOBAHHON MpPOOIEeMbl, MOJETUPOBATh PEalbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TOHATHH M TEOpeM, ammapaTra anreOpbl, pemarb NPaKTHYeCKue
3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM FeOMETPUIECKUX BEINYNH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHHM KaK COCTaBHOMN
qacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:
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CBOOOJHO OMEpPUPOBATH MOHATHIMH, CBI3aHHBIMU C LIUJIUHAPUYECKON, KOHUYECKON U
cheprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

OTIEpPUPOBATH TOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAICHHs: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBarh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U map) U 0ObACHATh CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIISATh BEIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BPALICHUS, OOBEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npuUMEeHEHHEM (HOpMYIL;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3AHHBIMH C KOMOMHAIIUSIMH TEJ BpPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHCAaHHBIA OKOJO chepsl,
cdepa, BiMcaHHAsE B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIUUCIISTH COOTHOIICHHSI MEXKAY TUIOMIAIIMU MMOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
Ten,

n300paxarh u3ydaeMble (DUTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BJICKATbh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Urypax, MpEACTaBICHHYIO Ha YepTexax u
pPHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH Ha/l BEKTOPAMH;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;

pemaTte TEeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIy MPSIMBIMH H
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B II€JIOM, Ha
pUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHNN;

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKCHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHH;

BBITIOJTHATh HM300paXCHHUsT MHOTOTPAHHHKOB W TEJN BpalICHUS TPU MapajuieTbHOM
nepeHoce, MeHTPaTbHONH CHMMETPUH, 3€PKATbHOH CUMMETPHH, TIPU MTOBOPOTE BOKPYT
IPSIMOiA, TpeoOpa3oBaHus MTOA00HS;

CTPOUTh CEYCHHUS MHOTOTPAaHHUKOB W TeJl BpAlEHUS: CEYCHHS IHIMHIpPA
(mapamienbHO W MEPIEHAUKYISIPHO OCH), CEUCHHS KOHYyca (MapajlieIbHbIe OCHOBAHHIO
U TIPOXO/IAIIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

UCIOJIb30BaTh METOJbl TOCTPOCHHUSI CEYEHHUH: METOJl CJEOB, METOJ BHYTPEHHEro
POEKTHUPOBAHUS, METO]] TIEpEHOCA CEeKYILEeH MII0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPIKIACHUS;

OPUMEHATh TEOMETpHUeCKHe (HaKThl IS pEIIeHUs CTePEeOMETPUYECKHX 3alad,
MPEIIOJIAaTa0IINX HECKOJBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MIPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJayd Ha J0Ka3aTelbCTBO MaTEMaTHUYECKUX OTHOIICHHH W HaXOXACHHE
FeOMETPUUYECKUX BEJIIUYUH;
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HNPUMEHATH IIPOrPaMMHBIE CPEJICTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI ITPH
pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

INPUMCHATH IIOJYUYCHHBIC 3HAHHA Ha IMPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B Ipolecce ITIOMCKAa PELICHUS MaTeMaTH4eCKd C(HOPMYIMPOBAHHOW MPOOIIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAallUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
penIaTh NPaKTUYeCKUe 3aa4r, CBSI3aHHBIE C HAXOXK/ICHHEM I'€OMETPHUCCKHIX BEJHMYHH;
HMCTh IPCACTABIICHHUA 00 OCHOBHBIX JTarmax Pa3BUTHA TCOMCTPHUU KaK COCTaBHOM
qyacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHwMeE, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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ITOYPOYHOE IIVTAHUPOBAHUE

10U KJIACC
KosaunvecTBo yacoB
JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTtuyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI

[ToBTopenue: Teopema Iludaropa Ha mmockocTu 1 https://m.edsoo.ru/FOMGVRWHE
[ToBTOpEHME: TPUTOHOMETPUS MPSIMOYTOIBLHOTO 1 httos://m.eds0o.ru/SECB310PZ
TPEYroJIbHUKA
[ToBTOpEHME: Yroa MexAy NpsIMbIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJIBHOM TPEYTOJbHUKE, 1 https://m.edsoo.ru/T2NNAUSWK
TeopeMa KOCUHYCOB
[loBTOpenue mianumerpuu: Teopema o
MPOMOPLUMOHANIBHBIX 0Tpe3kax. [logodue 1 https://m.edso0.ru/7KZVSHHVO
TPEYroJIbHUKOB
IToBrOpenue mnanumerpun: Teopema Menenas.
PacueTsl B C€U€HHAX HAa BBIHOCHBIX YEPTEkKaX. 1 https://m.edsoo.ru/AHGUTWH2F
Hcropust pa3BUTHA IIIAHUMETPUHU U CTEPEOMETPUH
OcHoBHbIE TIpaBUIIa U300paKEHNS HA PUCYHKE
IUIOCKOCTH, MapaJuIebHbIX MPSAMBIX (OTPE3KOB), 1 https://m.edsoo.ru/88UACES2Y
CEpeIrHBl OTpe3Ka
[TonsiTst cTepeoMeTpUM: TOUKa, MpsiMasi, IIIOCKOCTb,
npocTtpancTBO. OCHOBHBIE MPaBHIIa N300pAKEHUS Ha 1 https://m.edsoo.ru/IDKRAGO3N
PHUCYHKE IJIIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonsTust: mepecexarourecs MmI0CKOCTH,
MepeCeKaroIINecs MpsAMas U MIOCKOCTh; 1 https://m.edso0.ru/ZIP3R7LQ2
MOJIYTIPOCTPAHCTBO
ITonsTHs: nepecekaromecs MIOCKOCTH, 1 https://m.edsoo.ru/AQXJXEDYR



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

nepeceKaroIrecs npsmasi 1 MiI0CKOCTh;
MOJIYTIPOCTPAHCTBO

10

11

12

MHororpanHuKH, H300pa’keHHe MPOCTEUIITNX
POCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOLIIX
00BEKTOB

MHOrorpaHHHKH, H300paXKEHUE MPOCTEHUIITIX
IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIMX
00BEKTOB

AKCHOMBEI CTCPCOMCTPHUHU U IICPBBIC CIICACTBUA U3
HHUX

https://m.edsoo.ru/EVUEQAZ7]

https://m.edso0.ru/XT1VCSWB2

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

13

AKCHOMBI CTCPCOMETPHH U IICPBBIC CICACTBHUA U3
HHX

https://m.edsoo.ru/EKWHLAWS84

14

15

AKCHOMBI CTEPEOMETPHUH U TIEPBBIC CIICICTBHS U3
HuX. CriocoObI 3a71aHus IPSIMBIX U TIJIOCKOCTEH B
npoctpancTBe. O003HaYEHUS MPSMBIX U MIIOCKOCTEN

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE.
[TapannensHble IpsIMbIE B IPOCTPAHCTBE

https://m.edsoo.ru/1JO0N3100

https://m.edsoo.ru/DDABJTC2N

16

TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH
IPSAMOM NapaJIeIbHOW JAaHHOMN MPSIMOU,
IIPOXOAAILEH Yepe3 TOUKY IIPOCTPAHCTBA U HE
JeXalled Ha JaHHOH npsiMoid. JleMMa o nmepeceueHnu
MapaJuIEeIbHBIX MPSAMBIX INIOCKOCTBIO

https://m.edsoo.ru/SN3SSUSEQ

17

[TapamnensHOCTH TpeX NpsIMBIX. Teopema o TpEx
napasieNbHbIX MPSIMbBIX

https://m.edsoo.ru/HFW6370DR

18

[ToHsITHS: MapaTIETLHOCTD NPSIMOM U TIJIOCKOCTH B
npocTtpaHcTie. [I[pu3Hak nmapamienbHOCTH NPAMON U
miockocT. CBOMCTBA MapaJIEIFHOCTH MPSIMOU U
IUIOCKOCTH

https://m.edsoo.ru/L62FFLCBW

19

FGOMeTpI/I‘IeCKI/Ie 3aJa4l Ha BBIYHUCIICHUC U

https://m.edso0.ru/JIAQIJNZCX
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https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
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

A0Ka3aTCJIbCTBO, CBA3AHHBIC C MApaIJICJIbHOCTHIO
MMpsAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBEC

20
21

[ToaroroBka K KOHTPOJILHOU padboTe

KonTpoasnas padora Nel.

22

23

24

AHaim3 KOHTPOJIBHON paboTHI.

CxpemuBaromuecs npsimbie. [Ipusnaku
CKpeIIMBaroIuxcs npameix. Teopema o
CKPEIIUBAIOIINUXCS TPIMBIX

VYo ¢ coHanpaBIeHHBIMU CTOPOHAMU. YTOJI MEXIY
MPSIMBIMHU.

https://m.edsoo.ru/XJEZAR5TO

https://m.edsoo.ru/L3FYZLILR

25

26

27

28

VYros Mexay CKpelMBarOIUMUCS MPSIMBIMU. 3a/1a41
Ha JI0Ka3aTeJIbCTBO U UCCIIEJOBAHUE, CBA3AHHBIC C
pacIoIOKEHUEM TIPSIMBIX B IPOCTPAHCTBE

HapaJIJIGJ'IBHBIe IIJIOCKOCTH. HpI/IBHaKI/I
napajaCJIbHOCTH ABYX IUIOCKOCTEH

TeopeMa 0 mapanienbHOCTU U €AUHCTBEHHOCTH
MJIOCKOCTH, MPOXOAIICH uepe3 TOUKY, He
MPUHAJIEKALTYIO TAHHOU IJIOCKOCTH M CIIEICTBUS
u3 Heé

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
NapaJUIEIbHOCTH MIPSIMBIX IEPECEUEHUS IIPU
NIEPECEUEHNH JIBYX NapaJUIEIbHBIX IUIOCKOCTEN
TpeTben

https://m.edsoo.ru/TP9F3DVV1

https://m.edsoo.ru/TRPMZB3MZ

https://m.edso0.ru/03GR50WZV

https://m.edsoo.ru/Z5FPAGSHI

29

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 OTpe3Kax
napajiCIIbHBIX MPAMBIX, 3aKJII0OYEHHBIX MCKIOY
NapajuIeIbHBIMU IIJIOCKOCTSIMU; O NIEPECEUEHUH
IPSIMOM € IBYMS NIapaJuIeIbHBIMU IIJIOCKOCTSMU

https://m.edsoo.ru/7W31COFG6

30

[TapannensHoe mpoekTupoBanrue. OCHOBHBIE

https://m.edsoo.ru/N18CU003L
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https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L

CBOICTBa NMapaJljIeIbHOTO IPOEKTUPOBAHUS.
N3o6paxenue pa3Hbix GUryp B napajjiebHOM
npoekuuu. Terpasrap u napajsienenumnes.

31

N3obpakenue ceueHuii Terpasapa, Kyoa u mpu3Msl,
KOTOpPBIE MTPOXOJIAT Uepe3 ux péopa. M3obpakeHue
nepeceyeHusl MOJy4YEeHHBIX TIOCKOCTEH.
PackpammBanne mocTpoOeHHBIX CEUCHUH Pa3HBIMU
[[BETaMH

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

32

N306paxkenue ceueHunit nupamubl, Kyoa v pu3Msl,
KOTOpBIE MMPOXOAAT uepe3 ux péopa. M3o0paxkenne
NepeCceYeHUsI MOTYUEHHBIX IIJIOCKOCTEH.
PackpaimBanye NOCTPOEHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

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

33

N306paxkenue ceueHunit nupamubl, Kyoa v pu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
nepeceyeHus! MOIyYeHHbIX MII0OCKOCTEH.
PackpaimBanye NOCTPOSHHBIX CEUCHUN Pa3HBIMU
[[BETaMHU

https://m.eds00.ru/930T7FLSK

34

35

36

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton cienoB Ui moctpoeHus ceueHuil. CBoiicTBa
NIEPECEUECHUM NPSAMBIX U INIOCKOCTEN

[TocTpoeHue ceueHuii B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3aHne BBIHOCHBIX YepTexen U
3aMKch AroB NOCTPOEHUS

https://m.edsoo.ru/QFUJAHV88

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

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

37

[TocTpoeHue ceueHuii B nupamuie, Kyoe no Tpém
ToukaM Ha p&opax. Co3maHue BEIHOCHBIX YEPTEKEN 1
3aIKCh IIaroB MOCTPOEHUS

https://m.edsoo0.ru/QLA4PYRAT

38

[TocTpoenue ceueHust, MPOXOIALIETO YEPE3 NTaHHYIO
NPSIMYIO Ha YePTEKEe U MapauieIbHOro Ipyroi

https://m.edsoo0.ru/9VJZIWC6J
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https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J

npsMoil. Pacu€r oTHOLIEHM

HapaJ'IJ'ICJ'IBHaH IMpoCKUMsl, IPUMCHCHUE I

39 MOCTPOCHHS CEUYEHUH Ky0a 1 mapaienenuesa. https://m.edsoo.ru/Z6ENNNT5D
CaolicTBa napasuienenune1a u Npu3Mbl

40 KontpoabHnas padora Ne2
[IeprieHIUKYIAPHOCTD NPSMOM U IIJIOCKOCTH.

41 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U https://m.edsoo.ru/FZBZVPOEC
IUIOCKOCTH
[IeprieHIUKYIAPHOCTD MPSAMOMN U IJIOCKOCTH.

42 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U https://m.eds00.ru/I8FBHOGG3
IJIOCKOCTH
Teopema 0 CynieCTBOBAHMM U €AMHCTBEHHOCTH

43 psIMOH, MPOXOALIEH Yepe3 TOUKY NPOCTPaHCTBA U https://m.edso0.ru/K38BG3IZH
NEPIEeHIUKYJIIPHON K IIIOCKOCTU

44 [Tepnienukynsap u HakioHHas. [locTpoeHue https://m.edsoo.ruMWF3MTSAES
NEPIEHIUKYIIIpA U3 TOYKU Ha MPAMYIO

45 PaCCTOfIHI/Ie OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/OKTGKHNSI
HPSIMOM 70 TJIOCKOCTH

46 Heprietmicynsip it Harnomras. Hocrpoerie https://m.eds00.ru/S1IVOAWIW3
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO

47 Teopewma o Tpéx nepnerankysipax (pamas i https://m.edsoo.ru/KIP9L4ZCX
oOpatHast)
Teopema o Tpéx nepneHAUKYIApax (mpsmas u

48 obpatHas). YTo1 MeXy TPSIMOU H IITIOCKOCTBIO. https://m.edsoo.ru/211TUD45PR
IleHTpanbHas TPOEKIUSI.

49 JByrpansslii yrona. CBOMCTBO JIMHEWHBIX YIJIOB https://m.edsoo.ru/CNE1PAIUS
JBYTPaHHOIO yria

50 [lepnennukynspHble naockoctu. CBOMCTBA B3aUMHO https://m.edso0o.ru/IPCG564WN
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https://m.edsoo.ru/Z6FNNNT5D
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
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN

NEPIEHIUKYIISPHBIX IUNIOCKOCTEN

[Tpu3Hak neprneHuKyIIpHOCTH IIOCKOCTEHH;

51 TeOpeEMa O NPSAMOU MEPECEUECHUS JBYX MIIOCKOCTEN https://m.edsoo.ru/KAEHQ3E9SE
NEPIEHIUKYIISPHBIX TPEThEN MIIOCKOCTU
IT i enenunen; Kyo; epe

gp  PPMOYTOUBTRI HAPALICTEHIIEA, KD, HIMEDEHIL, https://m.eds00.r/EBYVPSMSI
CBOMCTBA MPSIMOYTOJIBHOIO Napaljiesenunena
T

53 cOpEMa © HaroHail HpHMOymHLH(?_rO https://m.edso0.ru/GP0ZX8VHE
napaiesienunea u cieJCTBUe U3 Heé
Caoii 0

gq - POMCTEA YDA I HPAMOYTOILHOTO https://m.eds00.ru/F5ZMOAIAE
napajuiesenumnea
B 0

55 PITHEIICHHE JUTHI OTPESKOn B KYDE I https://m.eds00.ru/TSOFUDOOJ
OPSMOYTOJIBHOM Iapajulesenumesie

56 [InockocTu 1 nepneHAUKYISIPHbIE UM IIPSIMbIE B httos://m.edso.ru/NT7K7ZM8K
MHOTOTpaHHHUKaX

57 [I;mockocTy M NepneHIuKyIIpHbIE UM NPSIMbIE B https://m.edsoo.ru/L9E703U3V
MHOTOTpaHHHKaX
IT

58 OUCH TEPHCHITKYIIPHBX HpHiWHX © HOMOTHBIO https://m.edso0.ru/Z9E166HHZ
NEPIEHIUKYIISPHBIX TNIOCKOCTEN

59 [ToaroroBka Kk KOHTPOJILHOU padboTe

60 KonTpoubnas padora Ne3

61 Boinykiblie MHOrorpanHuku. Teopema Ditnepa https://m.edsoo0.ru/9OANVFESE
B .T 8 .

62 PITYICIBIC MHEOTOTPATIIIARH. S topeMa Juilepa https://m.edsoo.ru/JW5UZNN8J
[IpaBuibHBIE U MOYPAaBUILHBIE MHOTOTPAaHHUKHU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

63 m1ockocty. [limockoctu cumMerpuil B https://m.edso0.ru/SK9RHWDFQ
MHOTOTpaHHHUKaX

64 OpTtoronanpHOE poekTupoBanue. [Ipu3ma. https://m.edsoo.ru/WBREU9US7

65 IIpusma. Ilpamas u HaknoHHas npusMsl. [IpaBuibHas https://m.eds00.ru/3U40237CK
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https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK

npusma

[Ipamoii napayuienenunesn, NpsiMOyroabHbIN

66 https://m.edsoo.ru/8H4CYFABQ
napaJiesienunes, Kyo

67 [Tupamuga. Bunsl nupamui. [IpaBunbHas nupamuia https://m.edsoo.ru/FIHM69NVD
ITocTpoenune ceueHuii Ky0a, MpU3MBbI, IPaBUILHOM

68 p yoa, Tp P https://m.eds00.ru/EY5TMQ43F
MUPaMU/IBI C TIOMOIIBIO OPTOTOHATBLHON MPOEKIIUI
ITocTpoenue ceuenuii Kyda, IpU3MBbI, IPABUILHON

69 P yod, 1p P https://m.eds00.ru/K99DBNDAW
MUPaMUIbI C IOMOILbIO OPTOrOHAJIBLHON MPOEKIIUU
IIpusnak mepneHIuKyISIPHOCTH IIPSIMOUA U

70 P PHICHAMIYIVP P https://m.eds00.rw/E3T10ADS!
IJIOCKOCTH KaK CJIEACTBUE CUMMETPUHU
IIpaBuinbHbIe MHOrOTpaHHuKU. PacuéT paccTostHui

71 P p p https://m.edso0.ru/4TBYU36HZ
OT TOYKH JIO INIOCKOCTH
[IpaBuiibHBIE MHOTOTPaHHUKH. PacdyéT paccTosIHUH

72 P P P https://m.eds00.ru/TL947DEWK
OT TOYKH JIO IIIOCKOCTH
Croco0bl OMYCTUTD HNEPIEHINKYIISIPEI: CAMMETPHS,

73 y PHCHAMIKYAPEL: P https://m.eds00.ru/YFWZTOREN
CABUT TOYKH IO NapaJlJIeIbHON NMpIMOn
CaBur no HenapajuieILHOHN MPsIMOi, U3MEHEHHE

74 a . P p https://m.edsoo.ru/W5GN48EIM
paccTosiHuM
I'eoMeTpHueckre METOIBI BEIYHUCIEHHS yIIa MEX

75 p A yr y https://m.edsoo.ru/5SW9VI1HMD
MPSIMBIMU B MHOTOT'PAaHHHUKAX
CrepeomeTpruecKkue 1 MPUKIIaIHBIC 33/1a4H,

76 CBSI3aHHBIE CO B3aMMHBIM PaCIIONIOKEHUEM IIPSAMBIX U https://m.eds00.ru/3XGHNLQ4J
IUIOCKOCTH
[Tapa mapanienpHBIX TUIOCKOCTEN Ha
CKPEIIHUBAIOIIMNXCS MIPSIMBIX, PACCTOSTHHE MEK

77 petimBaron P P y https://m.eds00.ru/HMVTV74CP
CKPEITUBAIOIIMMHUCS TTPSIMBIMH B TIPOCTHIX
CUTYaIUsAX

78 [ToaroToBKa K KOHTPOJIBHOM paboTe https://m.edsoo.ru/IRTWZ59YU
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https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU

79 KonTpoubnas padora Ne4 1
Brrunciienre pacCTosiHUM MEXIY
80 CKPEILIMBAIOIIUMUCS IPSAMBIMU € IIOMOILIBIO 1
MEPIECHINKYIISIPHON TIIOCKOCTH
TpéxrpaHHblii yroi, HEPaBEHCTBA AJISl TPEXTPaHHBIX
81 yrioB. Teopema Iludaropa, TeopemMbl KOCUHYCOB U 1 https://m.edsoo.ru/VC3UOAK3B
CUHYCOB JJIsl TPEXTPAHHOTO yria
82 DneMeHTHI ChepUIECKOil FeOMETPUH: Te0Ie3HUECKUe 1 https://m.edsoo.ru/J3RO247EQ
JMHUU Ha 3emiie
83 [TonsTne BeKTOpa Ha MIIOCKOCTH U B IIPOCTPAHCTBE. 1 https://m.edsoo.rw/BATOMDUID
KomrutanapHbie BEKTOPBI.
84 CymMa BEKTOpOB 1 https://m.eds00.ru/QOMX9GA1LS
85 PazHocTh BEkTOpOB 1 https://m.edsoo.ru/3N52B3TEM
86 [IpaBuiio mapanienenumnena 1 https://m.edsoo.ru/LRBSE3B09
87 YMHOKEHNE BEKTOPA HA YUCIIO 1 https://m.edsoo.ru/MNTSX2XL8
88 Paznoxenue BeKTf)pa 1o 6a3ucy Tpéx BEKTOPOB, HE 1 httos://m.edsoo.ru/SHBMZ1POH
JIeKalMX B OJHOM MIIOCKOCTH
89 CkansipHO€ MpOU3BEICHHE 1 https://m.eds00.ru/XS6AN7LA2
90 BerHCIICHRE YIila MEAILY BEKTOpaMI B 1 https://m.edsoo.ru/MJUH128LR
IIPOCTPAHCTBE
91 [Ipocreiimine 3a1auu ¢ BEKTOpaMu https://m.eds00.ru/U760IDCTG
92 [Tpocreiimme 3aa4un ¢ BEKTOPaMH https://m.edsoo.ru/JZ46VNC71
93 [IpocrTeiimue 3aga4un ¢ BEKTOPAMHU https://m.edsoo.ru/lU5196UQP
[ToBTOpEHME: CKPEIMBAIOIIHECS TIPSMBIE,
94 napaJuleIbHbIE MIIOCKOCTH B CTaHJAPTHBIX 1 https://m.edsoo.ru/FIXV79T8B
MHOTOTPaHHHKAX
g5~ |lOBTOPEHIIC: YIOM MEHKAY CKpeHIEAIOIIMICH 1 https://m.eds00.rJCWURNGOL

IPSIMBIMU B IPOCTPAHCTBE
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https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
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
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https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01

CucremaTtu3zanus 3HaHuN "MHOrorpaHHUK U €T0

96 " 1 https://m.edsoo.ru/BEHWOELKS
3JIEMEHTBI

97 Hrorosasi koHTpOJIbHAsSI padoTa

98 HNTorosasi KOHTpoJIbHasI padoTa

99 O060011eHNe U cUCTeMaTH3aIMs 3HAHUH 110 1
pe3ysbTaTaM UTOTOBOM KOHTPOJIbHOM PabOTHI

100 O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110 1
pe3ylbTaTaM UTOrOBOM KOHTPOJIbHOM pabOThI

101 O0600mIeHre U cucTeMaTU3aIMsl 3HAHUH 110 1
pe3ylibTaTaM UTOrOBOM KOHTPOJIbHOM pabOThI

102 O0600mIeHrne U cuCTeMaTU3aIMsl 3HAHUH 110 1
pe3yabTaTaM HTOTOBOW KOHTPOJIBHOM paboThI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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111 KJIACC

Ne KoanyecTBo 4acoB
JIeKTPOHHBbIE U(PPOBHIE
n/m Tema ypoka KourpoJsbubie IlpakTHyeckue
o0pa3oBaTe/ibHbIE PeCypPChl
IToBTOpenne Temul "KoopanHaTel BEKTOpa Ha
1 P PATHE P https://m.edso0.ru/WERSDSI4U
MIJIOCKOCTH M B IIPOCTPAHCTBE
2 [Ipocreiimme 3a1aun B KOOpAWHATAX. https://m.edsoo.ru/M6JO60NJ7
IToBTOopenue Temnl "Cka 0o¢ IIPOU3BEJICHNE
3 BTOPEIHC TEMBL "L KABIPHOS HPOHSBEACHH https://m.eds00.ru/55K Y41L VG
BEKTOPOB
I1 "B
4 OBTOPCHHE TEME! HqHCJ,I,eHHe YA Mexy https://m.edsoo.ru/U20HPUS6W
BEKTOpPaMH B IMPOCTPAHCTBE
IT Y% i
5 OBTOPEHIE TEMPI © > PABHCHNE HPAMOH, https:/m.edso0.ru/\VY IHSTERW
MPOXOJISIICH Yepe3 TBE TOUKU
6 YpaBHeHHE MI0CKOCTH, HOPMallb, YpaBHEHHE https://m.edsoo.ru/541910WGX
TUIOCKOCTH B OTPE3Kax
Yy
7 paBHEHUE IUIOCKOCTH, HOPMaJIb, ypaBHEHUE httos://m.edso.ru/NTY OG2APM
TUTIOCKOCTH B OTPE3Kax
8 BekropHoe npousBeneHue https://m.eds00.ru/54EQ7JQ8E
Tumeii o
9 HHCHHRIC HEPABCHCTRA, JIMHCHHOC https://m.edsoo.ru/VPKWBB4AA
pOrpaMMHUPOBaHKE
Amnan €CKHE METO acuéra a Me
10 HATHTHTICCIHE METOMBI PACTCTa YIta MEXILY https://m.eds00.ru/KHIJ20M3PV
HpSIMI)IMI/I B MHOFOFpaHHI/IKaX
A ..
11 HATHTHHCCKHC METORT pactiera yIta Mexcly https://m.edsoo.ru/DDXUUAIAS
IIJIOCKOCTSIMU B MHOFOFpaHHI/IKaX
12 ®dopmyna pacCTOSHHSI OT TOYKH JI0 TUNIOCKOCTHU B https://m.edsoo.ru/SGA51UUGL
KOOpJMHATAX
13 HaxoxneHnue paccTOSHUN OT TOYKHU 10 TJIOCKOCTH B https://m.eds00.ru/8V2N4X1L3



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

KyOe

HaxoxaeHnne paccTostHui OT TOUYKHU 0 TUIOCKOCTH B

14 . https://m.edsoo.ru/UZ15UU37F
MPAaBWILHON MHUpaMuUe

15 KontpoabHnas padora Nel
CeueHnst MHOTOTPAHHUKOB: CTaHIapTHBIC

16 P Aap https://m.eds00.ru/219603NHQ
MHOTOTPaHHUKH

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB https://m.eds00.ru/52XG02J5B
CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 p Aap . https://m.edsoo.ru/CUP7TCPXQ
TUIOCKOCTH, TIEPECEUCHUS MPSMBIX U TUIOCKOCTEH
[TapanienbHbIe PSMBIC U TUIOCKOCTH:

19 P P https://m.edsoo.ru/MM69MKRDP
napauIeIbHbIC CCUCHUS
[TapannensHbie TPSMBIC U TUIOCKOCTH: PacyET

20 PAILICILHBIC TIp P https://m.eds00.ru/O71ROILJFI
OTHOIICHUN
[TapannensHbIe MPSIMbIE U TUIOCKOCTH: YTIIBI MEXK,

21 3 P yr o https://m.edsoo.ru/26EPTM74A
CKPEIIHUBAIOIIUMUCS TTPSIMBIMU
[TeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: TEOpeMa

22 PHEHAMIEYIPHAIC TP P https://m.eds00.ru/Y QUVTBVZX
0 TpeX MEePICHIUKYIIIpax
[MeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH:

23 PHCHMIEYIAP P https://m.edsoo.ru/HQIN20ZJP
BBIYMCIICHHSI ITMH B MHOTOTpaHHUKAX
[ToBTOpEHME: MIOMAAN MHOTOYTOJIEHUKOB,

24 p Ha . 4 https://m.edsoo.ru/OWFAQ1A9]
dbopMyIIBI TS TTOMIAEH, COOOpaXkeHus o 100U
[ToBTOpEHuUe: MO, Oroyro 0

25 BTOPEHHE: TUIOTAM MHOTOYTOILHHKOB, hitps://m.eds00.ru/FDRZO9IGAX
dbopMyIIBI TS TTOMIAEH, COOOpaXkeHus o 100U
[ToBTOpEHuUe: MO, Oroyro 0

26 BTOPCHEC: IO MHOTOYTONLIIROB, https://m.eds00.ru/1ZYRNNIKV
(bOopMyIIBI TS TUTOIIAICH, COOOpaXKEHUs TOA00HS
[Tnomaau cedeHnii MHOTOTPaHHUKOB: TUIOIIA TN

27 MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpakeHUs https://m.edsoo.ru/HWHVENLOO

mogoous
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https://m.edsoo.ru/UZ15UU37F
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https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

Ilnomany ceyeHnii MHOTOTPaHHUKOB: TUIOLAN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS 1 https://m.edsoo.ru/X2HRM9HD4
nmonoous

29 KonTpoubnas pabora Ne2 1

WINH e e 0 e

30 1 AP CKafI MOBEPXHOCTR, 0Opasyotin 1 https://m.edsoo.ru/SSUW1WWYV1

[UTHHIPHYCCKON TTOBEPXHOCTH
I I I I

31 Hunmenp. Tpamoi kpyroBoi uusp. Taoay 1 https://m.edsoo0.ru/6UXGO0RC9
MOBEPXHOCTH IMIIMHPA
Konnueckas moBepxHocTh, 00pa3 e

32 HHHECK f[ TTOBEPXHOCTD, OOPasyIOTH 1 https://m.edsoo.ru/VK2J2TXEF
KOHHYECKOU nmoBepxHocTu. Konyc
CeueHne KOHYyCa IIOCKOCTBIO, MapajieIbHON

33 Y P 1 https://m.eds00.ru/ODR6H6TQS
IUIOCKOCTH OCHOBAHUS
Vceué i . 13006

34 CeqFHHHH KOHYC. VISODPACHHC KOMYCOoB H 1 https://m.eds00.ru/OSHTIOT1G
YCEYEHHBIX KOHYCOB
IInomiaas, OOKOBOM MOBEPXHOC OJTHOM

35 FIOTHAL> DOKOBOH TIOBEPXHOCTH 1 HOMHON 1 https://m.edsoo.ru/8AILOYHY]J
MOBEPXHOCTH KOHYCa
IInomiaas, OOKOBOM MOBEPXHOC OJIHOM

36 JIOT@/I> DOKOBOH MOBEPXHOCTH H TOTHON 1 https://m.edsoo.ru/1D8HV54A9
MOBEPXHOCTH KOHYCa
CrepeoMeTpHuecKue 3ajaui Ha JOKa3aTebCTBO U

37 BBIYHCIIEHHE, IOCTPOCHUEM CEYEHUN HUIUHAPA, 1 https://m.edsoo.ru/QIYC4F8IU
KOHyca
CrepeoMeTpHruecKue 3ajaui Ha JOKa3aTelbCTBO U

38 BBIYHCIIEHHE, TIOCTPOCHUEM CEYEHUN HUIUHAPA, 1 https://m.edsoo.ru/ON585060H
KOHYcCa

39 [TpuknamHbie 3a/1a49M, CBSI3aHHBIC C IHJTHHAPOM 1 https://m.eds00.ru/2CJILCMKS8N

40 [Ipuknanuelie 3a7a41, CBSI3aHHbBIE C [IMJIMHIPOM 1 https://m.edsoo.ru/AL3PODCOE

41 KonTposbnas padora Ne3 1

42 Cdepa u map 1 https://m.edsoo.ru/7TR8RHWO7
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https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
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ITepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.

43 Kacanwue mapa u cdepsl m10ckocThio. Bua u https://m.edso0.ru/SF480DTS6
n300pakeHHE 1mapa
[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.

44 Kacanue mapa u cepsi mnockoctsro. Bun u https://m.eds00.ru/9SF60YYVX
n300pakeHHE 1mapa

45 VYpasuaenue chepsl. [Ltomans chepsl u e€ gacrei https://m.edsoo.ru/Z4MZ27RMY

46 Cummetpus cdepsl 1 mapa https://m.eds00.ru/I39CX0O3CP
CrepeoMeTpuuecKre 3ajaui Ha J0Ka3aTelIbCTBO U

47 BBIYUCIICHUE, CBA3aHHbIE CO Cepoil u mapom, https://m.eds00.ru/XNWZSSJ7P
MIOCTPOECHUEM UX CEYEHUI MIIOCKOCTHIO
CrepeoMeTpuuecKye 3aJa4i Ha J0Ka3aTeIbCTBO U

48 BBIUMCIICHHE, CBS3aHHBIE CO CPEPOH U mapom, https://m.edsoo.ru/7DHKEHEG6
MIOCTPOECHUEM UX CEYEHUI MIIOCKOCTHIO

49 [TpuknaaHble 3ajauu, cBI3aHHbIE co chepoil u https://m.edsoo.ru/MAVW4KY55
1apoM

50 HosTopetiite: OKpyHOCTS Ha IIOCKOCTIL, https://m.edsoo.ru/PVRE7HQ6Y
BBIYUCIICHUS B OKPY>KHOCTHU, CTaHAAPTHbIE 10100

ol Pasiniibie KOMOHHALIH Tell BpallleHis i https://m.edsoo.ru/EOVSHALSL
MHOTOTPaHHHKOB

52 3anauu o reme "Tena U MOBEPXHOCTH BpalleHus" https://m.edsoo.ru/SVKWVDCTE

53 3anaun no reme "Tena U MOBEPXHOCTH BpalieHus" https://m.edsoo.ru/AWKB9EANE

54 KonTtpoabHnas padora Ne4d

55 gif;ﬁ:;:;ﬁgf;eh}l HPHMOYTOIBHOTO https://m.eds00.ru/QZVH5EXL9

5  SaAaUH 00 yIBOCHHH Kyba, 0 KBajpaType kyba; o https://m.eds00.ru/AKF6PW62W
TPUCEKLIUU YyTia

57 CrepeomeTpHUeCcKHe 3a/1a4H, CBSI3aHHbBIE C 00BEMOM https://m.eds00.ru/3429ZL HT5

27


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
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5

IPSAMOYTOJIBHOTO Napajulesienumneia

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C BBIYHMCIICHHECM

58 . https://m.edsoo.ru/ZY6ENPVKD
00BbEMa MPSAMOYTOIBHOTO NapaljIesienuneaa

59 O0BEM TIPSIMON PU3MBI https://m.edsoo.ru/W1TVKAJOR
C

60 TEPEOMETP quCKPfe s, C%maHHHe ¢ https://m.edsoo.ru/JF8NB5ZS0
BBIUHCIICHHEM 00BbEMOB TIPSIMO TIPU3MBI

61 [IpuknanHbie 3a1a4u, CBSI3aHHBIE C 00BEMOM TIPSIMOM https://m.edso0.ru/M6WK9K950
IPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

62 onpeaenéHHoro uurerpaita. O0bEM HaKIIOHHON https://m.edso00.ru/U8G24BO8H
MIPU3MBI
B 0bé

g3 ol MCIICHHE OUBEMOB TEl € HOMOTIRIO https://m.eds00.ru/6E6GX0YJS
onpeaenéHHoro uurerpaita. O0bEM MupamuIbl

64 ®opmyna 06péMa mupamuel. OTHOIIEHHE 00BEMOB https://m.edsoo.r/MSYBPKH7R
MUPaMHU/JI C OOILKM YTJIOM
o 0Bbé .O 0

65 opMmyia 00béMa nupamubl. OTHOIIEHHE 00BEMOB https://m.eds00.ru/MXRDTK72T
MUPaMHUJI C OOILKM yTJIOM

66 CTepeOMeTpI/IquKHe 3a/1a4d, CBSI3aHHBIE C 00bEMaMHU https://m.edsoo.ru/XW5LI7AQ)
HAKJIOHHOM MPU3MBI
Crepeome €CKHe 3a1a4H, CBA3a e ¢ 00béMa

7 | CPCOMCTPHICCIHE SAIIAti, CRAAMHBIC € ObbEMamH https://m.eds00.ru/EJ2QDAVE]
TTUPAMHU/TBI
H 7106 - n

68 PHICTATHEIE 3a11'e.1q1/1 flo Teme ULeMH e https://m.edsoo.ru/LE7933LXX
CBSI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI
IIpuknagusie 3agaun mo reMe "OO0BEMEBI TEN",

69 P A H_, https://m.edsoo.ru/PHHLCG54E
CBSI3aHHBIE C 00BEMOM MHPAMUJIBI
[Tpumenenue o0bEMOB. B CJIIEHHE PaccTo 0

70 PUMCHEHHE OOBEMOB. DRITHCICHHC PacCTOAHIA X https://m.eds00.ru/22WPBLTP9
MJIOCKOCTH

71 KonTtpoabHnas padora NeS
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O0béMm unuHIpa. Teopema 06 00bEME MPAMOTO

72 https://m.edso0.ru/1ZN2S6ZMO
HUIMH]Ipa

73 Borancaeiie 0GhEMOR Tex ¢ NOMOILbIO https://m.eds00.ru/ACTOMEMVF
omnpenenénHoro uaTerpana. O0bEM KoHyca

74 [Tnomaau GOKOBOW M IMOTHOM MOBEPXHOCTH KOHYCA https://m.edsoo.ru/ZYTK7P8B1

75 CTCpGOMeTpI/I‘-IeCKIfe 3aJa4u, CBSA3aHHBIC C httos://m.edso.ru/7O9VIYPSC
BBIUKCJICHHEM 00BEMOB IIMIIMHPA, KOHYCa

76 HpI/IKJIaLIHBIeVBaI[al'fI/I 1o Teme "OO0bEMBI U TUTOIAIN https://m.eds00.ru/QXEA9GPVB
MOBEPXHOCTEH Te
O06béMm 1mapa u mapoBoro cekropa. Teopema 00
00béme mapa. [lmomans chepsr.

77 CrepeoMeTpUuecKUe 3aJa4l, CBS3aHHbIE C https://m.edsoo.ru/VV6ONBVZX
BBIYUCIICHHEM 00BEMOB I1apa, MAPOBOTO CETMEHTA U
IIAPOBOTO CEKTOpa

78 JIBM>KEHHUS IPOCTPAHCTBA. OT06133>1<eHH;1. I[BI/DKVeHI/IH https://m.edsoo.ru/EZHIGRUEJ
U paBeHCTBO puryp. O61mue cBONCTBA ABMKEHUI
Buael n1BukeHMit: napauieNIbHbIN IEPEHOC,

79 LIEHTpaJIbHasi CAMMETPHS, 3€pKajlbHasi CHMMETPH, https://m.edsoo.ru/73UODGNYR
HOBOPOT BOKPYT MPSIMOIt
[Tpuknanueie 3agaun mo teme "OO0bEMEBI TEN",

e T———
00BbEMaMU MTOOOHBIX TET

81 KonTposbHas padora Ne6

82 [IpeobpazoBanus nogobus. [psamas u chepa Ditnepa https://m.eds00.ru/ZSUA77NTX

83 ['eomeTpryeckue 3aaun Ha IPUMEHEHUE JIBIKCHUS https://m.edso0.ru/A1IPU2WOAX

84 [TomoGHBIe Tena B mpocTpaHcTBe. M3mMeHeHne https://m.edsoo.ru/KEDHOMGKZ

00Bvéma npu nogodun. CTepeomMeTpudeckue 3a1auu,
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CBSA3aHHBIE C BEIYMCIIEHUEM 00BEMOB TEI U
IJI0IIa/Ie TOBEPXHOCTEN

85

[IepnieHauKyIsIpHBIE MPSAMBIE U IUIOCKOCTH:
CTaHJAapTHbIE Napbl IEPIEHAUKYISIPHBIX IUNIOCKOCTEN
U IIPSIMBIX, CHMMETPUU MHOTOI'PaHHHUKOB

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

86

87

88

89

O6o06matomee moBTopeHue 11 MOHATHII 1 METOZIOB
Kypca reomerpun 10—11 knaccos, cucremaTu3anus
3HaHui: "[lapanienbHOCTh IPSIMBIX U IUIOCKOCTEH B
npocTtpaHcTse”

O6o06matomiee moBTopeHue 11 MOHATHII U METOZI0B
Kypca reomerpun 10—11 kiaccoB, cucremaTu3anus
3HaHui: "BekTopsl B npocTpaHcTBe"

O6o06matomee moBTopeHue 11 MOHATHI 1 METOZI0B
Kypca reomerpun 10—11 knaccos, cucremaTuzanus
3HaHMU: "BekTopsl B mpocTpaHcTBE"

O6o6mmaromiee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpun 10—11 knacco, cucremaTuzanus
3HaHui: "OO6beM MHOrorpaHHuka"

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJO

https://m.edso0.ru/3NIJOLN63

https://m.edsoo0.ru/B85S7VDTC

90

O6o0matomiee moBTopeHue 11 moHSITHIT U METOZIOB
Kypca reomerpun 10—-11 kaccoB, cucTemaTH3aIus
3HaHui: "OO6beM MHOrorpaHHuka"

https://m.edsoo.ru/AJX4CDP5I

91

O6o06matomiee moBTopeHue 11 MOHSATHIT 1 METOZIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHuil: "[lnomanu moBepXHOCTH U OOBEMBI
KpYTJIbIX Ted"

https://m.edsoo.ru/H2ZABPRXO

92
93

Hrorosasi KOHTpPOJIbLHAsI padoTa

Hrorosasi KOHTpoOJIbHAsI padoTa

94

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
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pe3yabTaTaM UTOTOBOW KOHTPOJIBHOM paboThI

95 O060011eHne U cUCTeMaTH3aIMs 3HAHUH 110
pe3yabTaTaM UTOTOBOW KOHTPOJIBHOM paboThI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €&
96 POJIb B Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €&
97 POJIb B Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

https://m.edsoo.ru/IESALO6BS

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

Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€
98  pousb B pa3BUTHUU COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

https://m.edso00.ru/41X3XKQOG

Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€
99 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

https://m.edsoo.ru/4APGHOJY AH

Hcropust pa3BUTHS CTEPEOMETPHU KaK HAYKH U €€
100 | poib B pa3BUTHHU COBPEMEHHBIX WH)XEHEPHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€
101  posb B pa3BUTUHU COBPEMEHHBIX MH)XEHEPHBIX U
KOMITHFOTEPHBIX TEXHOJIOTHIA

HcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKu U €€
102 | poisb B pa3BUTUHU COBPEMEHHBIX WH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTH

https://m.edsoo0.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://m.eds00.ru/X89TQ8776

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble peAMeTHBIE Pe3YJIbTAaThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeaHero 001ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEJACTBHSI M3 HHUX IPHU pEIICHUU
' reoOMEeTPHUECKUX 3a]a4
73 OnepupoBaTh TOHATHAMH: TAPAIUIETBHOCT U MEPIEHAUKYISPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccupummpoBars B3aUMHOE DPACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYIPAaHHBIA Yroj, T'paHU ABYI'PAHHOIO YIJa,
7.5 peOpo BYrpaHHOro yIia, JUHEHHBIM yroja JBYTpaHHOrO yIJa, rpajgycHas
Mepa IBYTpaHHOTI'O yria
76 OnepupoBaTh MOHATHSAMHU: MHOTOTPAaHHUK, BBINYKJIBIH M HEBBITYKIBIH
' MHOT'OI'PaHHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MIPaBHJIbHBIH MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHHMKOB (IIHpamMuaa, MpU3Ma,
' IPSIMOYTOJIBHBIN Mapaienenunes, Kyo)
KnaccupunupoBarb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHMS  JJIs
7.8 KJaccu(uKaluy (BBITYKIIbIE M HEBBIMYKJIble MHOIOI'PAaHHUKH, MIPABUIIbHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapajICIICITUTIC IbI)
7.9 OnepupoBaTh MOHIATUAMH: CEKYILas NIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMITHI TIOCTPOCHUSI CEUSHHI MHOTOTPAHHUKOB, HCIIOJB3YS
' METO/I CIIEI0B
CtpouTh Cce4YeHHUs MHOTOTPAaHHMKOB METOJOM  CII€OB, BBIOJIHSATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXH M3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
WIA aIrOpUTMaM, TPUMEHssS HW3BECTHBIE AHATMTUYECKHE METOABI INpH
7.12 peLICHUH CTAaHJApTHBIX MaTeMaTHYeCKHMX 3a7ady Ha  BBIYHUCICHUE
paccTOSHUN MEXIy ABYMs TOYKAMH, OT TOYKM 1O MPSAMOH, OT TOUYKUAO
IUIOCKOCTH, MEX/ly CKPEIMBAIOIIUMUCS NPSMBIMU
Pemate 3a7aum Ha HAXOXXACHUE T'€OMETPHUYECKUX BEIUYMH IO 0Opasuam
WIA aIrOPUTMaM, IPHUMEHSAS HW3BECTHHIC AHAIUTUYECKUE METOMAbI IpH
7.13 pELICHUH CTaHJAPTHBIX MaTeMaTHYeCKHX 3aJad Ha BBIYHMCICHUE YIJIOB

MEXYy CKPELIMBAIOIIMMUCS NPSAMBIMH, MEXIY IPSIMOW U IUIOCKOCTBIO,
MEXy IUNIOCKOCTSMH, JBYTPAHHBIX YIJIOB
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Boruucisats 00bEMBI U 10U TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nupamMuza) ¢ mpuMeHeHHeM (OpMyJl, BBIYHUCIATH COOTHOIIECHUS MEXKIY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMU MOI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, ILIEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (PUTYPBHI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHEOOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TeOMETpUYecKuX (Gurypax, TMpeAcTaBICHHYI0 Ha
yepTekax U pUCyHKax
[IpumensTh reomeTpuueckre (QakThl IS PEUICHHS CTEPEOMETPHYECKHX
7.17 3aja4, MPENOoNaralliiX HECKOJIbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B SBHOU (hopMme
718 [IpuMeHsATh MOpOCTEHMIIME NPOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUYECKHX 3a]a
719 [TpuBOANTE TIpUMEPHI MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHpOJE U
' JKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsTh MONy4YeHHbIE 3HAHUS HA MPaKTHKE: aHAIW3UPOBATh pealbHbIE
CUTYallUu ¥ MPUMEHSATh U3yYCHHbIC TIOHATHS B MPOIECCE MOUCKA PELICHUS
MaTeMaTH4ecKku cQOopMyITUPOBAHHOI MPOOJIEMBI, MOJEIUPOBATh peajbHbIC
7.20 CUTyallul Ha S3bIK€ T€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
UCTIOJI30BAHUEM T€OMETPUIECKHUX TIOHSATHA U TEOpEM, armmapara aireOpsl,
pemiaTh ~ MPaKTHYECKHE  3aJadd, CBS3aHHBIE C  HAaXOXKICHUEM
TeOMETPUYECKUX BEITMUNH
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOIA
NMpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero odopa3oBaHusi
pe3yJabTara
6 ['eomerpust
OnepupoBaTh NOHATHAMM: IMJIUMHIPHYECKAsi MOBEPXHOCTh, 0Opa3yrolye
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IMJIMHIAP, KOHUYECKass IOBEPXHOCTH,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaeHus (IHMJIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHST TSN BPALCHHS
6.4 KnaccugunupoBats B3auMHOE pacHookKeHHe CPephl U TNIOCKOCTH
OnepupoBaTh MOHATUSMU: IAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CErMEeHTa, IIApOBOM CIIOI, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOMIAM TOBEPXHOCTEW TeNl  BpalleHus,
' FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POopMyIT
6.7 OnepupoBaTh MOHATHSAMH: MHOTOTPAHHUK, BIHUCAaHHBIH B chepy u
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ONHKCAHHBIN OKOJIO cepbl, cdepa, BIUCAHHAS B MHOTOTPAHHHUK WJIH TEIO
BpallcHUs

6.8

6.9

BEIMUCHSTE COOTHOIICHHSI MEKY TIOMIAASIMH IMOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEN

N3o6paxarh u3zydyaemble (GUTYpbl OT PYKM M C HPUMEHEHHUEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbImonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (QUryp: BUI CBEpXY, COOKYy, CHH3Y; CTPOUTh CEUYEHHUS Tel
BpalleHUs

6.11

W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa3oBBIBATh HH(GOPMAIUIO O
NPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

6.13

[IpumeHsTh TeoMeTpudeckre (QakThl ISl PEUICHHS CTEPEOMETPHYECKHX
3a/1a4, MPEAIOJIaraloluX HECKOJIBKO INAaroB pEIICHUsS, €CIU YCIOBUS
MIPUMCHCHHUS 33JIaHbI B SIBHOU (hopMe

OHCpHpOBaTB MMOHATHEM: BCKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) I[el\/JICTBI/ISI CJIOKCHU BCKTOpOB, BbBIYHUTAHUA BeKTOpOB nu
YMHO)KGHI/H[ BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKuMn CBOﬁCTBaMH OHHU
o0razaroT

6.15

6.16

6.17

[TpuMeHsTh paBUIIO NapajlieNenuIena Npy CI0KeHUH BEKTOPOB

OnepupoBaTb MNOHATUSMM: JEKAapTOBbI KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl
MEXy BEKTOpaMH, CKaJSIPHOE ITPOU3BENECHUE BEKTOPOB, KOJIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPBI

Haxomuth cymMmMy BEKTOpPOB U TNpPOM3BEICHHE BEKTOpa Ha YHCIO, Yroll
MEXYy BEKTOpaMH, CKaJISIPHOE IPOU3BEACHUE, PACKIAIbIBATE BEKTOP IO
JIByM HEKOJUIMHEapHBIM BEKTOpam

6.18

6.19

6.20

33}13B3TI) IIJIIOCKOCTH YPaBHCHHUEM B )IeKapTOBOﬁ CUCTEME KOOpANHAT

Peniate HpOCTCfII.HPIC TCOMCTPHUICCKUC 3a/la4d Ha IMPUMCHCHUC BCKTOPHO-
KOOPpAWHATHOTO METOJa

Pemrate 3amaunm  Ha J0Ka3aTeJIbCTBO MAaTEMATHUYCCKUX OTHOIIICHUU H
HaxXOXXIACHUC TCOMCTPHUYCCKUX BCIIMYUH II0 o6pa3uaM W aJIropuTMam,
MMPpUMCHAA HN3BCCTHBIC METOABI npu pCHICHUN CTaHJAPTHBIX
MATEMAaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTeMIHe MpPOrpaMMHBIE CpPEICTBA MW DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a1a4

6.22

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
YKU3HH, PACIIO3HABATH IIPOSIBIEHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE

6.23

IIpuMeHATh MOIy4YEHHBbIC 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTYyallUu U NPUMEHATh U3YUYCHHBIC IIOHATUS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHOM MPOOIEMBI, MOJICIUPOBATh PealbHbIC
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CUTyallUld Ha SA3BIKC TCOMCTPHU, HCCICAOBATH IHIOCTPOCHHLIC MOICIN C
HCII0JIB30BAHHUEM I'€COMETPHUICCKUX MMOHATHH U TEOpPEM, aIlrapara anre6pbl,
peuiaTtb MMPAKTUYCCKUC 3ajJa4u, CBsI3aHHBIC C HaXO0XJCHUEM
rCOMCTPHUYCCKUX BECINYNH
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

7

I'eomerpus

7.1

7.2

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

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, apaliesIbHbIE
W CKpeliuBarouecss npsmble. [lapamienbHOCTP MHpsSMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE: NapajUiebHble NpPsIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXKJy NPSIMbIMU B MpOCTpaHCTBE. [lapaiuienbHOCTh MIIOCKOCTEM:
napajulesibHblE IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIockocTel. IIpocreiimme
MPOCTPAHCTBEHHBIE (QUTYPBl Ha IUIOCKOCTH: TETpadap, KyO, Napauielenumnes,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepnieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTU: IIEPIEHIUKYISPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, MPSMbIE NapaJlJICIbHbIE U MEPIECHIUKYISPHBIE K IUIOCKOCTH, MPHU3HAK
NEPHEHANKYJIIPHOCTH NMPAMON M IJIOCKOCTH, TEOPEMa O IPSIMOU NEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEKAY NMPAMON U IUIOCKOCTBIO, IBYI'PaHHBIN
yIOJ1, TMHENHBIN Yroa ABYTPAHHOrO yria. IlepneHauKynsap U HaKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
mockocTel. Teopema 0 TPEX NMeprneHaUuKYIIpax

[IoHATHE MHOTOIpaHHMKA, OCHOBHBIE JJEMEHTHl MHOIOTPAaHHUKA, BBINYKIBIE U
HEBBIIIYKJIbIE MHOIOI'PDAaHHMKHM, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroibHas
npu3Ma, TpaHM U OCHOBAHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
IIOJIHAsI ITIOBEPXHOCTH IIpu3Mbl. [lapamienenumnesn, NpsAMOyroibHbIA Napajuleenunes] u
ero cporcrea. [Iupamupga: N-yrosibHas NUpaMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBasi W TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUJIbHAS M YyCEUYE€HHas MUpaMHJa.
OJeMeHTBl TOpu3Mbl M nOUpaMmuabl. lIpaBuibHBIE MHOTOTpaHHUKH: TIOHATHE
IIPaBUJIBHOTO MHOTOIPDAHHMKA, NpaBWiIbHAs MPU3Ma M TPaBWIbHAs NUpamMuia,
IpaBWJIbHAs TPEYrojibHas MUpaMua U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’lAp, MAOoAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOUKH, MPSAMOM, MIIOCKOCTH.
DOneMeHThl  CUMMETPUU B NHpaMuax, Mapajyielenunenax,  IpaBHIbHBIX
MHOTOTpaHHHUKaX

7.6

Bbruncnenue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriasl. [lmomans
OOKOBOW MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM mpu3Msl. [1mommans 60K0BOI MOBEPXHOCTH U
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IIOBEPXHOCTU IMPABWIBHONW IUPAMMIBI, T€OpPEMa O ILIOIIAANA YCEYEHHOM INHUPAMUJIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

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

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6

I'eometpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOMUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
HUATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHust M OOKOBasi MOBEPXHOCTb,
o0pa3ymolas 1 ocb, IUIOMIalb OOKOBOH U MOJTHON MOBEPXHOCTU

6.2

Konundeckas moBepxHOCTh, 00pa3yrolue KOHHISCKOW TTOBEPXHOCTH, OCh U BEPIIMHA
KOHWYECKOW moBepxXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yromias U OcCh,
IJI0Mmaas OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrolue u
BBICOTA, OCHOBaHMS 1 OOKOBAasi IOBEPXHOCTh

6.3

6.4

Codepa u map: neHTp, paguyc, AMaMeTp, IUIoNmaas MoBepXHOCTH chepbl. Bzaumuoe
pacnoioxeHne cdepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K c(epe, IUIONaab
cdepbl

N300pakeHue Tes BpallleHHUs Ha MIIOCKOCTH. Pa3BépTka HuInHApa U KOHyca

6.5

KoMOuHamu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTIOIrpaHHUK, OIMCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WX TEJIO BPALICHUS

6.6

6.7

6.8

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBPHOTO TapajuieNienunena u cineacTeus u3 He€. OOBEM IITHHIPA, KOHYCA.
O6béM 1mapa ¥ miomaas chepol

ITonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXY MIIOMIAAIMHU TOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust muwiIMHApa (MapajUieIbHO U MEPHEeHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPIINHY), CEUEHHUS LIapa

6.9

Bexktop Ha miockocté M B mpocTpaHcTBe. CllOK€HHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
MIpaBUJI ICUCTBUM C BEKTOpaMU

6.10

[IpsiMoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkalspHoe
MIPOM3BEICHNE BEKTOPOB. BbluncieHHEe YIIIOB MEXAYy MNPSAMBIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIM METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4
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IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IHO MATEMATUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1 | Yucna u BeraucieHus

1.1 | HarypanbHble u nenblie yncna. [Ipu3Haku IeTMMOCTH TIeIIbIX YHUCEIT

12 Panuonanpnple  uucina. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOM, IPOLEHTHI,
' OCCKOHEYHBIC MTEPUOJNUECKHUE TPOOH

13 Apudmernueckuil KopeHb HaTypasibHOW cTemeHu. JleHcTBHs ¢ apuMeTHYeCKUMU
' KOpPHSIMU HaTypaJlbHOW CTETIEHU

14 Crenenb ¢ nenslM nokazareneM. CTeneHb ¢ pallMOHAIbHBIM MOKa3zareneM. CBoiicTBa
' CTENEHU

15 CuHyc, KOCHMHYC M TaHIEHC 4YHMCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 | Jlorapudm uncna. JlecaTuyHbIe U HATYPAIBHBIE JIOTAPH(HMBI

JeiicTBuTenpHble yncaa. ApudmMeTHueckue onepauuu ¢ AeHCTBUTEIbHBIMU YU CIAMU.
1.7 | TIpubnmxEHHbIC BHIYMCIICHHS, TPABIIA OKPYTJICHHS, IPUKHU/IKA U OICHKA Pe3yJbTaTa
BBIYMCIICHHUI

1.8 | TIpeoGpaszoBaHue BhIpaKEHUI

1.9 | KommiekcHsie yncina
2 | YpaBHeHUs ¥ HEPABEHCTBA

2.1 | llenble u IPOOHO-pAMOHALHBIE YPABHEHHSI

2.2 | WppanuoHaibHble YpaBHEHHS

2.3 | TpUroHOMETPUYECKUE YPABHEHUS

2.4 | Tloka3atesbHbIC U JIOTApUPMUUCCKUE YPABHEHUSI

2.5 | llenbie u IpOOGHO-pAHOHATBHBIE HEPABEHCTBA

2.6 | HppannoHaibHble HEPABEHCTBA

2.7 | Tloka3atesbHbIC U JIOTApUPMUUCCKHE HEPABEHCTBA

2.8 | TpUroHOMETpHYECKHE HEPABEHCTBA

2.9 | CucreMsbl U COBOKYITHOCTH yPaBHEHHUI U HEPABEHCTB

2.10 | YpaBHeHus1, HEPABEHCTBA M CHCTEMBI C TIApaMeTPaMu

2.11 | Marpwuia cucteMbl JTUHEHHBIX ypaBHeHU . OnpenenuTes MaTPUIIbI
3 | ®OyHKIWMK ¥ TpaduKH
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Oyukuus, cnocoObl 3amanus ¢yHkuuu. [padux QyHkimun. BsaumHO oOpaTHBIE

31 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nacte onpeaeneHUs M MHOXECTBO 3HaueHMid QyHkinun. Hymu ¢yHKumu.
32 [IpomexxyTkn  3HAKONMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl ¥ MHHMMYMbl (yHKOuM. HanGosbliee M HauMeHblee 3HAYEHUE
(GyHKINU Ha TPOMEKYTKE
33 CreneHHas (QyHKIUS ¢ HaTypajbHBIM U LIEJbIM MTOKa3aTeneM. E€ cBolicTBa u rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 | Tpuronomerpuyeckue GYHKIINH, X CBOUCTBA U TpadHKH
3.5 | IMoka3aresnbHas u lorapudmMuyeckas GpyHKIMH, KX CBOMCTBA U rpaduKu
36 Touxu pa3psiBa. AcuMnToTH TpadukoB GyHkmid. CBoicTBa GYyHKINH, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 | TlocieqoBaTenpbHOCTH, CIIOCOOB! 3aJaHMs IT0CIIE0BATEILHOCTEN
3.8 | Apudmernyeckas u reoMeTpuueckas nporpeccud. Gopmyiia CIOKHBIX TPOLEHTOB
4 | Havana MaTeMaTH4eCKOTO aHAIN3a
4.1 | Tlpoussoanas pyHkimu. [Ipou3BOHBIC 3JIEMEHTAPHBIX ()YHKIHIA
[Ipumenenne mTpPOU3BOJHOM K HCCIENOBAaHUIO (QYHKIMM Ha MOHOTOHHOCTh U
4.2 | skctpemymbl. HaxoxIeHue HauOONBIIEr0 M HAMMEHBINETO 3HAYCHHsS (DYHKIUH Ha
oTpe3Ke
4.3 | TlepBoobpasuas. UnTerpan
5 | MHOXecTBa U JIOTHKA
5.1 | MHoxecTBO, omepaiiu HaJl MHOKecTBamu. [lnarpammel Ditiepa — Berna
5.2 | Jloruka
6 | BepoATHOCTh U CTATHCTHKA
6.1 | OmnucarenbHas cratucTHkKa
6.2 | BeposiTHOCTD
6.3 | KomGunaropuka
7 | Teometpust
7.1 | ®urypsl Ha TUIOCKOCTH
7.2 | TlpsiMbl€e U MUIOCKOCTH B TIPOCTPAHCTBE
7.3 | MHOTrOrpaHHHKH
7.4 | Tena u MOBEPXHOCTH BpaIEHUS
7.5 | KoopauHaThl ¥ BEKTOPHI
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YYEBHO-METO/JMYECKOE OBECITEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI YUEHUKA

e Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u ap. ['eomerpusi. 10-11 xn. bazoBsiii u
yrayoneHnnbiit yposau. — M.: [Ipocsenienue, 2025.

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJISA

Mertoanyeckie pPEKOMEHIAIMM MO TPENOJaBaHUI0 MaTeMaTHKU (BKJIOYas TEOMETPHUI0) B
2026/2027 yuebnom romy — €ds00.ru (0COOCHHOCTH peanu3anu 0a30BOro M yriIyOJEHHOTO
YPOBHEH, MOAXO0/IBI K (POPMHUPOBAHUIO MPOCTPAHCTBEHHOTO MBINUICHHUS, PEKOMEHIalH 1Mo padoTte
C YepTEeKaMH U JJOKa3aTeJIbCTBAMU).

Cucrema OLIGHKM JOCTM)KEHUH IJIAHUPYEMbIX MPEIMETHBIX pPe3ylbTaToB Mo Mmaremartuke (10—
11 knaccel) — €ds00.ru (KpUTepUH OLICHWBAHUS TCOMETPHUYCCKUX 3a/1a4, MPHUMEphl 3aJaHuil
Pa3HOro YpOBHS CIIO)KHOCTH, B TOM YHCJIE OJIMMIINATHBIX U IPAKTUKO-OPUEHTHPOBAHHBIX ).
ITeuyaTHbIE MeTOAMYecKne nocoous:
Atanacsn JI. C. u np. Merogudeckoe mocobue miusi yuumrtens K yueOHuky «['eomerpus. 10—
11 knacee». — M.: IIpocsemenue. (ComepKUT TeMaTHUYeCKOe IUIAHWPOBAaHUE, IOYPOYHbIE
pa3paboTKH, PEeKOMEHJAIMHA MO0 OPraHW3alUu paboTHl C YepTe)KaMH, BAPHAHTHI KOHTPOJBHBIX U
CaMOCTOSITENIbHBIX padoT, pa300p TUMMYHBIX OIIMOOK YYaIMXCS MPH PELICHUH TeOMETPHUYECKUX
3a/1a4.)

3uB b.I. T'eomerpusa. [dunaktuueckue matepuansl. 10-11 kmaccel. — M.: IIpocsemenue.
(PazHoypoBHEBbIE 3alaHus IS TEKYIIEr0O M HWTOrOBOIO KOHTPOJS, 3aJaud IOBBIIIEHHON
CJI0KHOCTH, KapTOUYKU U1 MHIUBUAYAIbHON paboThl.)
I'yces B. A., Mensuuk A.W. COopnuk 3amau no reomerpuu. 10-11 kmaccel. — M.:
IIpocBemenue. (3agaun MO BCeM TeMaM Kypca, CTPYHIHMPOBAHHBIE MO THUIAM; MOIXOIUT IS
MOJrOTOBKH K EI'D u OpraHu3alu MPaKTUKYMOB. )
Amenko W.B., Beicoukuit W.P. u ap. Tumoble sk3ameHannoHHbIE BapuaHtel EI'D mo
Marematuke. — M.: HanmmonansHoe oOpa3oBanue. (BkirodaroT reomeTprdeckue 3agaun 0a30BOro

U NMpOo(UIBHOTO YPOBHEH; MCHOJB3YIOTCS U OTPabOTKM (opmara SK3aMEHAIIMOHHBIX 3a/aHuil.)
9. CeménoB A. JI., Tpenanun JI. C. u ap. [lonroroska k EI'D no MaTtemaTuke: alrOpuTMBbl pelieHus
reOMEeTPHUECKUX 3aj]1a4, pa300p TUIMUYHBIX omMO0K. — M.: MHTemtekT-LienTp.

OueHoyHnbie MaTepHuaJIbI 7| HHCTPYMEHTBI KOHTPOJIA:
OtkpeiThiit O0ank 3aganuit GUIN — ege.fipi.ru (3agaHus 10 TEOMETPHUH ISl TEKYLIETO KOHTPOJIS U
noarotoBku k EI'D, crnenudukanum u nemoBepcuu it 0a30BOro W MpO(UIBHOTO YpPOBHEH).
VYHuBepcanpHblil Koaudukarop mo maremaruke — cadt OUIIN (cTpyKTypupyeT mpoBepseMble
AJIEMEHTHI Co/iep KaHUsI 110 pazneny «I'eoMeTpus»).

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
®enepanbHble IIATGOPMBI B OMOJINOTEKH:
e Tlopran «Egunoe conepikanue oOriero obpasoBanusi» — edsoo.ru (®PII, Koncrpykrop
pabouux mporpamm, METOAMYECKHE PEKOMEHIAIIUH, CUCTEMA OLICHKH ).
e bubnmoreka nudpoBoro o6pazoBaTeaILHOrO KOHTEHTa — COntent.eds00.ru (MHTepaKTHBHBIE
Marepuaibl, TPEHAXEPBHI, CLECHAPUM YPOKOB II0 I'€OMETPUH; CCBUIKM HMHTETPUPOBAHBI B
KonctpykTop pabouux mporpamm).
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OI'UC «Mos mkoaa» — myschool.edu.ru (exuHast Touka JOCTyIa K BepUPHUIIMPOBAHHBIM
o0pa3zoBaTenbHBIM pecypcaM, noacuctemMa «TecTsl», 00IaqyHOe XpaHWIHIIE, HHCTPYMEHTHI
JUTs OPTaHU3AIMH CMEIIAHHOTO O0YYCHHUS).

YHuuBepcanpHass OubOmmoreka 1udpoBoro odpaszoBatenbHoro konteHta (Yb IIOK) —
gosuslugi.ru/edu-content (moctym yepe3 yd€THyIO 3amuch ['ocyciayr; BepupHIIMPOBAHHBIC
O0P un3 denepanbHOro nepeyHs, BKI0Yas TpeHaXEPHI 110 TEOMETPUN).

Oobpa3zoBartesibHbIE IJIAT(GOPMBI U CEPBUCHI:

Poccwuiickast anextponnas mkona — resh.edu.ru/subject/13 (Bumeoypoku, KOHCIEKTHI,
TPEHHPOBOYHBIC 3a/IaHMs 110 TeMaM Kypca reomerpuu st 10—-11 kimaccos).
SIKmacc — yaklass.ru/p/geometry (teopusi, HHTEpaKTHBHbBIC 33JaHHsS C ABTOMATHUYCCKOM

NPOBEPKOM, CTATHCTHKA YCIEBAEMOCTH; YAOOHO JUIs OTPabOTKM THIIOBBIX 3a1a4 M
MOJrOTOBKH K KOHTPOJILHBIM paboTam).

MockoBckasi ayekTpoHHas 1mkona — uchebnik.mos.ru (smekTpoHHble y4eOHHKH, TECTHI,
CIIEHAPUH YPOKOB, METOIUIECKUE MATEPHAIIbI).

InaTrgopmbl s noaroroBku K EI'D u 0oTpaboTKN HABBIKOB:

OtkpeiThiii Oank 3amanmii OUIN — ege.fipi.ru (6a3a 3amanuit EI'D mo marematuke,
BKJIFOYAsi TECOMETPUYUCCKHE 3a1a491; IEMOBEPCUH, CIICIIM(DUKALNH, KOAUDHKATOPBI).

Pemry EI'D — math-ege.sdamgia.ru (tpenaxépsl u Bapuantel EI'D, pa3bop perieHwuid,
CHCTEMa OTCJEKHUBAHUS MPOrpecca; IMOAXOAUT Ui OTPa0OTKH TeOMETPUYCSCKUX 3a1ad
6a30BoOro U NPOQUIHLHOTO YPOBHEH).

HNHcTpyMeHTHI A0 BU3YaTU3allUHU U PadOThI ¢ reOMeTpHeii:

GeoGebra — geogebra.org (unTepakTHBHas cpena JUIs MOCTPOCHHUS T'€OMETPHUCCKUX
¢buryp, uccienoBaHHUS CBOICTB, BH3yaJIM3allMd CTEPEOMETPUUECKUX 3a/ady; MOXKET
HCII0JIb30BaThCS HA YPOKax JJis JEMOHCTPALIMU U B TIPOEKTHOM JIESTEIbHOCTH).
Desmos — desmos.com (rpaduyeckue KalbKyJIsSTOPbl U MHTEPAKTHBHBIC 3arOTOBKH IS
paboThl ¢ KOOPAMHATHBIM METO/I0M M T€OMETPUUYECKHUMHU NPE0oOpa30BaHUIMM).

CrnpaBo4HbIe 1 METOIUYECKHE PECYPCHI:

Enunas xomiekuus mudpoBeix oOpasoBatenbHbix pecypcoB — School-collection.edu.ru
(Habopsl LU(POBBIX MaTepHaioB K y4eOHMKAM, HHTEPAKTUBHBIE CIPABOYHUKH,
BU3YyalIM3allUU T€OMETPUUECKUX MTOHATUH U TOCTPOEHUI).

XKypnan «Marematuka B HIKOJe» — €-0SNOVA.F'U (METOAMYECKHE CTaThbH, Pa3paboOTKH
YPOKOB, HJEW TII0 OpraHW3alMyd TPOCKTHOM W HCCIIENOBATENBCKON EATETbHOCTH 10
TE€OMETPHH).

dectuBanp nexparornyeckux uaen «OTKpbITHIA ypok» — festival.1september.ru (moxdopku
YPOKOB I10 TEOMETPHUH, HECTAaHIAPTHBIE 331a4H, METOJMYECKHE HAXOIKH).
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