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INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBNIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOXKHOCTh U3Y4E€HUs AUCHUIUINH €CTECTBEHHO-HAyYHOU
HAIpaBJICHHOCTH W NPCAMETOB T'YMAHUTAPHOI'O IIMKJIA. HOCKOHBKy JJOTMYCCKOC€ MBIIIJICHUC,
dopmupyeMoe Ipu M3Yy4eHUU OOYy4aroOIMMHUCS TMOHSATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTelIbCTBE TEOPEM M TOCTPOCHUHU LIEMOYKU JIOTHYECKUX YTBEPXKICHUU TNPH PELICHUU
reOMETPUYECKUX 3a/a4y, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
HCIIOJIB3YIOTCA IIPU PCIICHHUH 3aJa4 CCTCCTBCHHO-HAYYHOI'O IHKJIa, B YaCTHOCTHU (1)I/I3I/I‘-ICCKI/IX
3ajad.

Ilens ocBoeHus mporpaMmsel yueOHoro kypca «I'eomerpusi» Ha yrilyOJI€HHOM YypOBHE —
pa3BUTHE WHIUBUIAYATBHBIX CIOCOOHOCTEH OOydYalOmUXCS TPH H3YYEHUU TEOMETPHH depe3
o0ecrieyeHre BO3MOXKHOCTH MTPUOOPETEHNUS U UCIOIb30BAHUS 00Jiee IIIyOOKHUX FeOMETPUUECKUX
3HaHUH W JCWCTBUH, CHEHU(PUYHBIX TEOMETPHH, W HEOOXOAMMBIX Ui YCIIELUIHOTO
npo¢eCCHOHATIBHOIO 00pa30BaHMsl, CBI3aHHOIO C UCIIOJIb30BaHUEM MATEMaTHKH.

[TpropuTeTHBIMH 33JJa4yaMU Kypca Fr€OMETPUH Ha YIriyOJEHHOM YpPOBHE, pacHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YpOBHSI, SIBJISIFOTCSL:

paclIMpeHue MpEeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYJIbTYphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHupoBaHHE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIOIIMX ONMCHIBATH UM M3y4yaTb pa3Hble SBJIECHUS
OKpY’KaloIero MHpa, 3HAaHHE MOHSATHIHOTO ammapara mo pasaeny «Crepeomerpus» ydeOHOTo
Kypca reoMeTpuu;

q)OpMHpOBaHI/Ie YMCHHA BJIaJACTh OCHOBHBIMH IMOHATHAMHU O IMPOCTPAHCTBCHHBIX Q)Hrypax
U HUX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMysl MU yMEHHE UX NPUMEHSTh, YMEHHUs
AOKa3bIBaTh TCOPEMbI U HAXOJUTh HCCTAHAAPTHLIC CIIOCOOBI PCIICHHUA 3a0a4,

dopMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTeXkaX, MOJENAX U B PEATbHOM MHUpE
MHOTOTPaHHUKU U TeJjla BpallleHUs, KOHCTPYUPOBATh FEOMETPUYECKUE MOJIEIIH;

dopMHupoBaHHE  TIOHUMAaHHS  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTUYeCKUX TEOpHil, (OopMHUpOBaHME MOHMMAHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
pacCyKIeHUN;

q)OpMHpOBaHI/IG YMCHHA BJIAaJACTh MCTOJAaMH [JOKA3aTCIIbCTB W aJITOPUTMOB PCHICHUA,
YMEHUS MX TPHUMEHATb, MPOBOJIUTH JOKa3aTeNbHbIE pPACCYXKACHUS B XOJE pELICHUS
CTEpEOMETPUYECKHX 33Jad M 3aJa4 C NPAKTUYECKHM COJep)KaHWeM, (OPMHpPOBAHUE
OpEeICTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB INpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP>KJICHUM U POJIM AaKCUOMATHKH B IIPOBEACHUH I TYKTUBHBIX PACCYXKICHUM;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, IMO3HAaBAaTEIbHOW aKTUBHOCTH, HCCIEI0BAaTEIbCKUX YMEHHM, KPUTUYHOCTH
MBILIIEHHS], UHTepeca K U3y4EHHIO T€OMEeTpUH;

dbopmupoBanre (HYHKIIMOHAIBHONW TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHUS
pacrio3HaBaTh MpPOSBICHUS TE€OMETPUYECKMX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJECIMPOBAHUS pEabHBIX CHUTyallud, HCCIeOBaHUs
ITOCTPOEHHBIX MOJENEN, NHTEPIIPETALMHU TTOJYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU  COJIEpXKaTeIbHBIMU JIMHUAMH YydeOHoro kypca «['eomerpusi» B 10-11
Kiaccax SBIAIOTCA: «[IpsiMble M TIIOCKOCTH B IPOCTPAaHCTBE», «MHororpanHukm», «Tema
BpaleHUsD», «BEKTOPBI M KOOPAMHATHI B IPOCTPAHCTBEY, «J{BHKEHHS B IPOCTPAHCTBEY.

CdopmynmnpoBanHoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHSATHIMI,
peNeBaHTHBIMU T€OMETPUU Ha YriyOnéHHOM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJEpXaTeNbHbIM JIMHUSIM Yy4eOHOro Kypca, a (OpMHUpOBAaHUE JIOTHYECKHX YMEHUUH
pacripeniesiieTcsi He TOJBKO IO COJEpXKaTeldbHBIM JIMHUSAM, HO W IO TojaaM OOyueHHs.



Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOEHUS
®denepanbHON paboueii MporpaMMBbl, pactpeeIEHHBIM 0 ToJaM 00y4YeHHUsI, CTPYKTYPHPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHIMIHUAIBHBIM BOIpOcaM OOydJaroImuecs
oOpalainuch HEOJHOKpaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJCHUE T€OMETPUUYECKUMU
NOHATUSAMH W HaBBIKAMH IIOCIIEAOBATEIbHO M IOCTYNATENbHO, C COOJIOACHHWEM NPHUHIIMIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY TI'€OMETPUUYECKUX
IpeCTaBICHUN OOYUYaIOIIMXCs, pacupss U yrayouss e€, oOpasys MpOYHbIE MHOXXECTBEHHBIE
CBSI3H.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3aarb ycnoBus s auddepeHumanuy  00ydeHHs, MOCTPOEHUS WHAMBHUIYaTbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEeunTh  YrIyONE€HHOE HW3Y4YeHHE TEOMETPHH  Kak
cocTaBsitolIeil yueOHoro npeamera «MaremMaTukay;

HOJArOTOBUTH OOYUYAIOMIMXCS K MPOJOJDKCHUIO M3YYEHUST MATEMAaTHKH C Y4E€TOM BBIOOpA
Oynymeir npodeccuu, obecrieunBasi TPEEMCTBEHHOCTh MEXIY OOMUM M TPOo(ecCHOHATbHBIM
00pa3zoBaHHEM.

Ha wusydenne yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 ygaca (3 yaca B Heeno).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC

IIpsiMble ¥ II0CKOCTH B IPOCTPAHCTBE

OcHoBHBIE NOHATUA CTEpEOMETpUH. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [loHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnoioKeHUE MPSAMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIUECS, MapaAIIC/IbHbIE U
cKpenuBaromuecs npsamele. [Ipu3Haku ckpemuBaromuxcs npsaMeix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IapajuICIIbHbIE IPSMBbIE B IIPOCTPAHCTBE, MApaJLIEIbHOCTh TPEX
NPSAMBIX, MApaJUICIbHOCTh NPSIMOM M IIOCKOCTH. [lapamuienbHOE W LEHTpAIbHOE
NpOEeKTHpOBaHue, n3odpaxkenue puryp. OCHOBHBIE CBOMCTBA MapajlIeIbHOTO MPOEKTHUPOBAHUSL.
N3o06paxenue ¢puryp B napauieabHOM NPOEKIKU. YTJIbI C COHANPABIEHHBIMU CTOPOHAMHU, YTOJ
MEXIYy NPSAMBIMH B IIPOCTpaHCTBE. llapainenbHOCTh IIOCKOCTEN: NapalljielbHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX IIOocKocTel. [IpocTelime npocTpaHCTBEHHBIE PUTYpPhI HAa TIOCKOCTH:
TeTpajap, NapaljIeNIeIUIIe], TIOCTPOCHUE CEYCHUN.

IlepneHUKYISIpHOCTE  HPSAMOM M IJIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, IIPSIMBIE IapajUIeIbHBIE W IEPHEHAUKYISAPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJSIPHOCTH TIPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHEHAUKYJISPHON
II0CKOCTH. OpTOroHanbHOE MpoeKTUpoBaHue. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 TUIOCKOCTH, MPOEKIUs (PUTYphl HA MIOCKOCTb.
IlepneHAUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIIPHOCTH ABYX IUIOCKOcTed. Teopema
0 TPEX NMEPHEHAUKYIAPAX.

VYIuIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBIA YTOJ1, IMHEWHBIN
Yroa JBYI'PaHHOIrO yria. TpéXrpaHHbelii W MHOrorpanHele yriabel. CBOWCTBa IJIOCKHX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIJIA.

MHororpaHHuKu

Bunbl MHOrorpaHHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipm3sma: n-yroiapHas npusMma,
npsMasi 1 HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
INPSMOYTOJIBHBIA MapajulesIeNIuNel W €ro cpoWcrBa. KpaTyaillume Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBenHass teopema Iludaropa. ITupamupma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHast nupamuipl. CBoiicTBa péOep U OOKOBBIX I'paHei



IpaBWIbHON nupaMubl. [IpaBuiibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs MpPU3Ma WU INpaBUIIbHAs
nUpaMujia, MpaBUiIbHASL TPEYTOJIbHAS MUPAMKJIa U MPAaBWIbHBIN TeTpasap, kyO. IlpencraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’3p, NOAEKAdAP U UKOCAIP.

Brruncnenue 31€MEeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GoxoBoi
IIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTHU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHHUM, Teopema O
OOKOBOHM MMOBEPXHOCTH NpsMOM mpu3Mbl. [lnomane OGOKOBOI MOBEPXHOCTH U IMOBEPXHOCTU
IIPaBUJILHOM MMPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHONW MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABUIBHBIX MHOTOI'PaHHHUKOB.
CuMmMeTpuss B MpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS IapajulesIenuIena, CHUMMETPHs
MPaBUJIBHBIX TPU3M, CHMMETPUS PABUIIBHON TUPAMU/IBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHbIE, COHAIPABIICHHBIE W IIPOTUBOIIOJIOKHO HAIlpaBICHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. JIeHCTBUS C BEKTOpaMHU: CIIOKEHUE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTOopa Ha uuncio. CBoiicTBa cioxxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BeKTopa Ha uyucio. [lonarue kommuianapHbslie BeKTOphl. [Ipu3Hak komIiaHapHOCTH
Tpéx BekTopoB. IIpaBwio napamnenenunena. Teopema O pasiloKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHbIM ~ BekTOopaM. [IpsAMoyronpHas cucTeMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMU BEKTOpAa W KOOPJIMHATAMH TOYEK. YTOJ
Mexay BekTopamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIIACC
Tesa BpameHust

[ToHsATHS: UWIMHAPUYECKAsh IMOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, cdeprueckas
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTed. Tema BpalieHus: HMUIUHAP, KOHYC, YCEYEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
chepe. U300paxeHune Ten BpaleHUs Ha MIIOCKOCTU. Pa3BépTka nmnunapa u konyca. CUMMeTpus
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajuienenunena u ciueactBus u3 He€. OObEM HpsIMONM M HAKJIOHHOM NPU3MBI, LMIMHAPA,
nupamMuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CErMeHTa.

KomOunanuu Ten BpalleHuss M MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio muiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocthio. Kacanue mapa u
cdepsl I0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJIO c(hepsl, CPepbl, BIMCAHHON B
MHOT'OI'PAHHUK UJIU TEJIO BPAILCHMUS.

[Tnomanp MOBEPXHOCTH LMIMHApA, KOHYca, Iulomaas chepel u e€ yacteil. [logobue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEpXHOCTEH MOAOOHBIX  Uryp.
[IpeoOpazoBanue mnonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEPEOMETPUYECKUX METOMIOB.

IlocTpoeHrne ce4eHMl MHOTOTPAaHHMKOB MW TeJI BpalleHUA: CEYEeHMS LWIHHJIpa
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYeHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MOCTPOCHUS CEYEHMI: METOJ CIEJOB,
METOJ] BHYTPEHHET 0 IIPOEKTUPOBAHUs, METOJ IIEPEHOCA CEKYILEH IIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexkTops! B npoctpancTBe. Onepanuy HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTrO yMHOXeHHsA. [IpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnokenue BekTopa mo 6asucy. KoopaiuHaTHO-BEKTOPHBIM METOX MpH
PELICHNN TEOMETPUYECKUX 3aad.

J{BH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)KCHUN. Buabl IBWKEHMI: INapalIeIbHBIA IIEPEHOC, LIEHTpalbHasi CUMMETPHI,



3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanust mogobus. Ilpsmas u chepa
Oitnepa.

IIVTAHUPYEMBIE PE3YJbTATDI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOydYaroIIerocss Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIleCTBa, MPEICTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHM, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJICWCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBHUU C UX (PYHKITUSAMHU U HA3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIaHCKON UJCHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKONM MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  POCCHUHCKOro  Haponaa, c(HpOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHUE JIMYHOTO BKIJAJa B MOCTPOCHHUE
YCTOMUYMUBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUl, BOCIHPHUHUMUYUBOCTh K
MaTeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTEMaTHUYECKUE 3HAHUSI B HHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3710pOBOE
MUTaHue, COATAaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETyispHas (u3ndecKkas akTUBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON €ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHUE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpOoECCHOHAIBHON JESITEIIbHOCTH, CBS3aHHBIM C MAaTEMaTHUKOW U €€ MPHUJIOKEHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayiieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHUMAHWE BIHUSHUS COIUAIBHO-
HSKOHOMHUYECKUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Ccpeibl, OCO3HAHUE
M100aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpHEHTAalHWs Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN ISl pelIeHus 3a7ad B 00JacTH OKPYKAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 O3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHHMMaHHWE MAaTeMaTU4YeCKOW HAayKHu Kak cdepbl
YEJIOBEUECKOW NESITEIbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,



OBJIQJICHUE SI3BIKOM MATEMAaTUKUA U MAaTEMaTUYECKON KYJIbTYpOM KaK CPEACTBOM IIO3HAHMS MUDa,
TOTOBHOCTb OCYHIECTBIIATH IIPOEKTHYIO U MCCIIEI0BATEILCKYIO AEATENbHOCTh HHIANBUAYAIBHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISBJIITh M XapaKTEpPU30BATh CYLIECTBEHHbIE IMPHU3HAKKM MaTeMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHWH MEXAY TMOHATUAMHU, (OpPMYTUPOBATH ONPEACICHUS  MOHSATHIA,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(PUKALMK, OCHOBaHUA i1 000OLIeHHs U
CPaBHEHMUsI, KpUTEPUN TPOBOAUMOI0 aHAIN3a;

BOCIIPMHUMATh, (OPMYJIMPOBAaTh U MNPEeoOpa3OBbIBATh CYXKIEHHs: YTBEPIUTEIbHbIE U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U 00IKE, YCIOBHEIC;

BBISIBJIATh MaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOpEUUs B (akTax,
JaHHBIX, HAOMIOJEHUSX M  YTBEPXKICHUSX, MpeayiaraTb KPUTEPUU Ui BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUH (TpsMble U
OT IPOTUBHOIO), BBICTpAaUBaTh ApPryMEHTAIMIO, IMPUBOJUTH MPUMEPbl M KOHTPIPUMEDPSI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIbI;

BbIOMpaTh crHoco® pemieHus YydyeOHOM 3adauu (CpaBHHMBAaTh HECKOJIbKO BAapUAHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOASIIMM ¢ Y4ETOM CaMOCTOSTEIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble nccienoBarebCcKue 1eHCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (POPMYINPOBATH
BOINPOCH], (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOIeMy, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(GbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MTO3UIUIO, MHEHHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEIAOBAHHE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OO0ObBEKTa, SIBJICHHS, IMPOLECcCca, BBIIBICHHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSAMH, ITPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATH 0000IIEHUSI U BBIBOJBI IO pe3yJIbTaTaM IPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXHOE PA3BUTHUE IMPOIECCA, a TAK)KE BBIABUIaTh MPEIIIOIOKEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI MHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U AJIS
pELIeHNUs 3a]a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHBbIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  WHGpOpMalMIO, TMPEACTaBIATh €€ B pa3IMyHbIX  (opmax,
WUTIOCTPUPOBATH TpapuuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA
OO0menue:



BOCIIPHHUMATh U (HOPMYIHPOBATh CYXIEHHS B COOTBETCTBUU C YCIOBUSIMH U LEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPA’KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U IMUCBMEHHBIX
TEKCTaX, JaBaTb NOACHEHHWS IO XOAY pEUICHHA 337ayd, KOMMEHTHPOBATh MOJyYCHHBIH
pe3yibTar;

B Xoz€e OOCYX/IEHHUS 33a/aBaTh BOIPOCHI MO CYHIECTBY OOCYXIAaeMOH TeMbI, IPOOIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJEH, HALIEJICHHBbIE HAa MOMCK PELICHMs, COIOCTaBIAThH CBOU
CYXJIEHUS C CYKICHUSMHU JPYTrUX YYaCTHHKOB JUANOra, OOHApYKMBaTh Pa3jinyve U CXOJCTBO
HO3ULIMH, B KOPPEKTHOU opme (HOpMyIUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;

NPEICTaBIATh PE3yJIbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIENOBaHMS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmar BBICTYIJICHMS C Y4€TOM 3aJad IpPE3eHTalUu U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBJIATh IUIAH, aJIFOPUTM pELIeHMs 3aJadyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHThI pelIeHUH ¢ yuéTOM HOBOM HH(pOpMAaLUH.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIaJICTh HaBbIKAMU I103HABATEIbHON peduIeKCHU KaK OCO3HAaHUS COBEPIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX TPOIECCOB, WX pEe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIecca U pe3yJibTaTa PelIeHuss MaTeMaTHUeCKO 3a/1auu;

NpPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbBIX, HAMJECHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH INPUYUHbI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI Pe3yIbTaTOB IESATEIBHOCTH, HAXOIUTh OIIMOKY, /aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1€SITeJIbHOCTD:

IOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAMBHUAYyaJIbHOUW pabOThI IpU
pemeHnr y4eOHBIX 3aJad, MPUHAMATh [EJNb COBMECTHOH JIeSTeNbHOCTH, TUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIAaTh
MIPOIIeCC U PE3yNbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaThb KAayeCTBO CBOET0 BKJIaJa B OOLIMHM MPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

NPEIMETHBIE PE3YJIbTATbBI
K xoniy 10 kiaacca o0yyaromuiicss HAyquTCs:
e cBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATUSAMHU CTEPEOMETPUH MIPH PEIICHUU 33134 U
IPOBEIEHUN MaTEMAaTUUYECKUX PaCCYKICHU;
® T[PUMEHSNTh AKCHOMBI CTEPEOMETPUH U CJIEICTBUS W3 HHX TIIPH  pPEIICHUU
TE€OMETPUYECKUX 3a]1aY;
e Kjaccu(UUIUpPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;
e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MIOCKOCTHIO;
e CcBOOOJIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOT'PaHHHKAMU;
e CcBOOONHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TIpU3Ma, MHpaMUa,
MPSIMOYTOJIBHBIN Mapauienenumnen, Kyo);
e Kjaccu(UUIUpPOBaTh MHOIOIPAHHHUKH, BEIOMPAsi OCHOBAHHUS JJISl KIACCU(PHUKAIINH;



CBOOOJTHO ONEpPUPOBATh MOHITHUSMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH HapaJlJIeNIbHOE, [ICHTPAJIbHOE U OPTOrOHATBHOE MPOEKTUPOBaHKE (QUTYp Ha
TUIOCKOCTB, BBITIOJIHATH N300pakeHHus (PUTyp Ha MIOCKOCTH;

CTPOUTH CEUYEHHS MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOJIHATH (BHIHOCHBIE)
IUIOCKUE YEPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IJIOAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUia),
FEOMETPUUECKUX Tell C MpUMEHEHHEM QopMyT;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pemarh 3aJayd Ha JOKa3aTeIbCTBO MAaTEeMaTUYECKUX OTHOLICHHM M HaXOXKICHUE
FEOMETPUYECKUX  BEJIMYMH, T[IPUMEHSISI HW3BECTHBIE METOJIbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI MPU PELICHUHN CTEPEOMETPUUECKUX 3a/a4;

U3BJIEKATD, peoOpazoBbIBaTh u UHTEPIIPETUPOBATD UHPOPMALINIO 0
IPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUrypax, MPEICTABICHHYI0 Ha 4YepTekax |
PUCYHKaX;

IPUMEHSATh IIOJyYEHHbIE 3HAHMS Ha IPaKTUKE: CpPaBHUBATh M aAHAIU3UPOBATh
peasibHbIE CUTYyalluM, IPUMEHATHh M3YYEHHBIE MOHSATHS B MPOLECCE MOMCKA pEIICHUs
MaTeMaTHU4ecKu CPOpMYyITUPOBAHHON MPOOJIEMBI, MOJICTHUPOBATh PEAlbHBIE CUTYAI[UU
Ha $3bIKE TEOMETPUM, MCCIEA0BaTh IIOCTPOEHHbIE MOJIEIM C HCIOJIb30BAaHUEM
FEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara anreOpbl, peliath NpaKTHYeCKue
3a/1a4yM, CBSI3aHHbIE C HAXOKIEHUEM I'€OMETPUUECKUX BEIUYNH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX JTalax Ppa3BUTUS T'€OMETPHUM KaK COCTaBHOM
qacTH (pyHAaMeHTa pa3BUTHS TEXHOJIOTH.

K xoniy 11 kiacca o0ydaromuiicss HAayquTCs:

CBOOOJIHO OMEPUPOBATh MOHATUSAMH, CBA3aHHBIMU C IMJIMHAPHUYECKOM, KOHUUECKOH U
cepuieckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTYUEHUS;

ONEepUpPOBaTh MOHSTHUSMHU, CBS3AHHBIMHU C TEJIaMM BpAIICHUS: LMIUHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Tela BpalleHus (HUIMHIpP, KOHYC, cdepa U 1map) U 0ObACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHuUs;

KJIaccU(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpALICHUs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BpAallleHHs, TEOMETPHUUECKUX Tell C
npuMeHeHueM Gopmyi;

CBOOOJTHO OMEpPUPOBATh MOHITUAMH, CBSI3aHHBIMH C KOMOMHALMSIMH TeJ BpAIIEHUs U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBII B cepy U OMMCAHHBIA OKOJO chepsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOMIASIMK MTOBEPXHOCTEH U 00bEMaMH 1MOTO0OHBIX
TE,

n300paxarb H3ydyaeMble (UTYpBI, BBIMOJHATH (BHIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJ BpalleHHUS;



U3BJICKATb, HWHTEPIPETUPOBATH u peoOpa3OBHIBATh nH(OPMALIHIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, IMPEeACTAaBICHHYIO Ha uepTekax u
pPHUCYHKax;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHSTH Oll€pallMy HaJl BEKTOPAMU;

3a/1aBaTh MNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

pemiatb TIEOMETPUYECKHE 3a/Jauyd Ha BBIYUCICHUE YIJIOB MEXAY NPSIMbIMH U
IJIOCKOCTSIMHM, BBIUMCIICHUE PACCTOSHUM OT TOYKHM JO IUIOCKOCTH, B LEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A IIPU PELICHUH;

CBOOOJHO OIEPUPOBATh IMOHSATUSMHU, CBSI3AHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HAaTh CBOMCTBA ABUKCHUM;

BBIMOJIHATh HM300pa)XCHUsT MHOTOTPAHHMKOB M TEJ BpAIICHUS NpU HapajieTbHOM
IIEPEHOCEe, LICHTPAJIbHON CUMMETPHUH, 3€PKAIbHOW CUMMETPHUH, IPU MOBOPOTE BOKPYT
npsSAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB M Te€Jl BpalICHUS: CEUYECHHS LUIUHIPA
(mapainenbHo U MEePHIeHIUKYISIPHO OCH), CEYeHUs KOHYca (TlapaieibHble OCHOBaHHUIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS LI1apa;

UCIIOJIb30BaTh METO/bl IOCTPOEHUSI CEUYEHHMI: METOJ CJIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

IPUMEHSATh TeOMeTpUyYecKue (akThl Ui pPELIEHUs CTEPEeOMETPUUYECKUX 3ajad,
IIPEIIoJIaratoIiuX HECKOJbKO LIaroB PeleHus], €ClIM yCJIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMe;

pemarh 3a7ayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUIEHWM M HaxOXKICHHE
F€OMETPUUYECKHUX BEJINYUH;

MPUMEHSATH POrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU
PELICHUH CTEPEOMETPUUECKHX 33/1aY;

INPUMEHATHh [OJYYEHHBIE 3HAHUS HaA TMPAKTUKE: CpaBHUBaTh, AaHAIM3UPOBATh U
OIICHUBATh PEAJIbHbIE CUTYalluU, IPUMEHSTh NU3yUYEHHBIE MTOHATHS, TEOPEMBI, CBOICTBA
B IIpollecce IOMCKA pELIEeHUS MaTeMaTHUYecKh CQOpMYIUPOBAHHON MpOOIEMBI,
MOJICJIUPOBATh PEeaJIbHbIE CUTYALIMHU Ha SI3bIKE T€OMETPUHU, UCCIEA0BATh MOCTPOCHHbIE
MOJIEJM C UCIHOJb30BaHUEM I'€OMETPUUYECKUX MOHATUH U TEOpEeM, almapara aareopsl,
pemaTh NpakTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOKICHUEM F€OMETPUUYECKUX BEJIUYUH;
UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUsS T€OMETPUU KaK COCTaBHOMN
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.
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No KosnuecTBo yacos Jlara DJIeKTPOHHBbIE HU(PPOBLIE

11/-11 Tema ypoka Beero Kourpoabuble IIpakTnyeckue H3yIeHAn o0pa3oBare/bHbIE
padoThI padoThI pecypchl

OcHOBHBIE TpaBUIIa U300PAKEHUS
Ha PUCYHKE IJIOCKOCTH,
napajieNIbHBIX MPSAMBIX (OTPE3KOB),
CepeUHBI OTpe3Ka

[TonsiTust cTepeoMeTpun: TOUKa,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
OcHoBHbI€ TpaBUiIa H300pakeHUs
Ha PUCYHKE INIOCKOCTH,
napauIeIbHBIX NPSAMBIX (OTPE3KOB),
CEperHBI OTpe3Ka

https://m.edso0.ru/588c85b2

https://m.edsoo.ru/ddcdafc?




[TonaTHs: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOIINECS
npsamasd 1 mjiI0CKOCThb,
HOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/eba83d84

[NonsTHs: mepecekarommecs
IUIOCKOCTH, N1€PECEKAIOLINECs
npsiMast ¥ MII0CKOCTb;
HOJIYIIPOCTPAHCTBO
MHororpaHHuK#, H300paKeHHe
NPOCTEHIINX MPOCTPAHCTBEHHBIX

buryp, HeCyImecTBYIOIINX
00BEKTOB

https://m.edso0.ru/76122161

https://m.edsoo.ru/db7fa53e

MHororpaHHiKH, H300paKeHHE
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX
buryp, HeCyImeCTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIEICTBHS U3 HUX

https://m.edso0.ru/4284be8b

https://m.edsoo.ru/c2bed9c5

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

https://m.edsoo0.ru/f24c9d86

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
ciencTsus u3 HuX. CriocoOb!
3a/laHus MPSIMBIX U TJIOCKOCTEN B
npoctpancTBe. O003HAYECHUS
MPSIMBIX | MJIOCKOCTEH

https://m.edsoo.ru/db11b7fd

10

N300pakeHne ceueHni mupaMuibl,
Ky0a 1 mpHU3Mbl, KOTOpPBIE TPOXOIAT
yepes ux péopa. M3obpaxenue
nepecedeHus! MoTy4eHHbIX
mockocrel. PackpamyBanue
MOCTPOEHHBIX CEUEHUN pa3HBIMU
LIBETaMU

https://m.edsoo.ru/b5dd926b

11

N306paxeHne cedeHnii mupamuibl,

https://m.edsoo.ru/l4ca712c




Ky0a 1 IPU3MBbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa. M3obpaxenue
MePECCUCHUS TTOJTYUCHHBIX
IJI0CKOoCcTel. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
LBETaMU

12

N3o0pakeHne CeUeHU MUPaMU/IbI,
Ky0a ¥ IPU3MBbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa. M3obpaxenue
MePECCUCHUS TTOJTYICHHBIX
wiockocTeil. PackpammBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMHU
[[BETaMU

https://m.edsoo.ru/b2618cce

13

N300pakeHre ceueHU MUpaMuibl,
Ky0a ¥ IPU3MBbI, KOTOPBIC TTPOXOJISAT
yepe3 ux péopa. M3obpaxenue
MIEPECCUCHUS TTOTYICHHBIX
iockoctei. PackpamBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU

https://m.edso0.ru/9cf3b9bf

14

15

Merton cieoB Ui HOCTPOSHHUS
CEYEeHU I

Mertozn cieoB Ui HOCTPOSHHUS
cedeHuii. CBolCTBa nepecevyeHuit
OPSMBIX M IJIOCKOCTEN

https://m.edsoo.ru/1b2f91f7

https://m.edsoo.ru/1844a2e4

16

Merton cieoB Ui HOCTPOSHHUS
cedeHuii. CBoMCTBa nepeceveHuit
OpPSMBIX M IJIOCKOCTEN

https://m.edso0.ru/a9d15d32

17

18

[Toctpoenue ceuenuii B mupamuse,
KyOe 1o TpéM ToukaMm Ha pedpax.
Co3aHne BBIHOCHBIX YepTexel u
3aIMCh MAr0B MIOCTPOCHUS

[locTpoenue ceueHuii B mupamu/Ie,

https://m.edsoo.ru/4c4216e9

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




19

KyOe 1o Tpém ToukaM Ha pEOpax.
Co3aH1€ BEIHOCHBIX YEpPTEkKEN U
3aIUCh 1IaroB MOCTPOCHUS

[TocTpoenue ceuenuii B nupaMu/e,
KyOe o TpéM Toukam Ha péopax.
Coztanue BIHOCHBIX UepTekel U
3aIKCh IIAroB MOCTPOCHHUS

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

20

21

22

ITocTpoeHue ceueHunii B mupamue,
KyOe 1o Tpém ToukaM Ha pEOpax.
Co31aH1e BEIHOCHBIX YepTEkKEN U
3aIUCh 1IaroB MOCTPOCHUS

[IoBTOpEHME IUIAHUMETPUN:
Teopema 0 IpoONOPLIUOHATIBHBIX
orpeskax. [TomoOue TpeyroibHUKOB

[IoBTOpEHME TUIAHUMETPUN:
Teopema Menenas. PacueTs! B
CEYECHUAX Ha BBIHOCHBIX YEPTEKAX.
Hcropust pa3BUTHA IJITAHUMETPUHU U
CTEpPEOMETPUHN

https://m.edsoo.ru/c5abbc54

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

https://m.edso0.ru/c5a497c4

23

24

KonTtponsHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

B3anMHOe pacnonoxeHue npsmMbIX
B IIPOCTPAHCTBE.
CkpenuBaromecs npsmele.
[Tpu3Haky CKpEIMBAIOIINXCS
npsimbix. [lapanenbHble npsiMbie B
IIPOCTPAHCTBE

https://m.edso0.ru/a6ae516e

https://m.edsoo.ru/chfb4984

25

TeopeMa 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMO1
napajuleJIbHOM TaHHOMU IPSIMOM,
MIPOXOJSIIEH yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKAILEH Ha
JlaHHOM npsimoi. Jlemma o

https://m.edsoo.ru/ac45fd6f




MNEPCCCUCHNHU ITapalJICIIbHBIX
MMPAMBIX ITIIIOCKOCTBIO

26

27

28

29

[TapamienbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsaMbIxX. Teopema o
CKPELIUBAIOIINXCS MPSIMBIX

[TapayensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA

napajiCJIbHOI'O IMPOCKTUPOBAHMA.

N3o06paxenue pa3Hbix GUryp B
NapaJJIeIbHON MPOEKIIUH

lenTpanbHas mpoekuus. YTomi ¢
COHAIPAaBJIEHHBIMU CTOPOHAMH.
VYrois Mexay NpsIMbIMU

3amayu Ha JJOKA3aTeIbLCTBO U
HCCIIEIOBAHKE, CBA3aHHBIE C
pacnonomeHHeM Hp?[MI:IX B
IIPOCTPAHCTBE

https://m.edsoo.ru/5al11ad49

https://m.edsoo.ru/f275db49

https://m.edsoo.ru/7ca4fa2f

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

30

[ToHATHS: mapamIenbHOCTh NPSMON

U TINIOCKOCTH B IPOCTPAHCTBC.

[Ipn3Hak nmapajuieIbHOCTH NPSMOU

U tiockocT. CBolicTBa
MapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

https://m.edso0.ru/1737fd63

31

I'eomeTpuueckue 3agaun Ha
BBIUMCJIEHHE U JOKa3aTeNIbCTBO,
CBSI3aHHBIE C N1APAJIJIEIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEMN B
IIPOCTPAHCTBE

https://m.edsoo.ru/e8el1391a

32

IToctpoenue ceuenus,
IIPOXOJISIIETO Yepe3 JaHHYIO
NpsIMYIO Ha YepTexKE U
MapajuIeIbHOTO JPYrod MPSMON.

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




33

34

35

36

Pacuét oTHOILIEHU]

[TapannensHas npoekuus,
MPUMEHEHHUE JJI TOCTPOCHUS
ceueHHi KyOa U mapasuiesenuIeaa.
CBolicTBa napauieynenunena u
MIPU3MBI

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky napayIenbHOCTH JBYX
IJIOCKOCTEM

Teopema 0 napamieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOSIIEH Yyepe3 TOUKyY, He
IIPUHAUICKANTYIO JaHHOU
IIJIOCKOCTH U CIIECTBUSA U3 HEE
CaolicTBa napamieabHbIX
IUIOCKOCTEN: 0 NapauleIbHOCTH
IPSIMBIX IIEpECEUEHUs IIPU
NIEPECEUCHNH JIBYX NapaJUICIbHbIX
IIJIOCKOCTEN TPEThen

https://m.edso0.ru/ac13686d

https://m.edso0.ru/h936e992

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

https://m.edsoo.ru/6¢c42af37

37

CaolicTBa napamieabHbIX
MIJIOCKOCTEH: 00 OTpe3Kax
NapauIeIbHBIX IPSIMBIX,
3aKJIFOYEHHBIX MEXIY
NapauIeIbHBIMU IIJIOCKOCTSIMU; O
IIEPECEUECHNH NPSIMOU € JBYMS
NapaJuIeIbHBIMU IIJIOCKOCTSIMU

https://m.edsoo.ru/e157c6f7

38

39

[ToBTropenue: Teopema [ugaropa
Ha MJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

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

https://m.edsoo.ru/e6¢98c7c

40
41

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajenenunesa

Brruncnenue 1auH OTpe3KOB B Kyoe

https://m.edso0.ru/99d56dab

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




U IIPSIMOYTOJIBHOM
napajuieiacunene

42

43

[leprieHAMKYIASIPHOCTH NPAMOUN 1
miockocty. [Ipusnak
NEPIEeHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH

[IeprieHIUKYIAPHOCTD NPAMOU U
iockocTH. [Ipusnak
NEPIEHIUKYIISIPHOCTH IIPSIMOM U
IJIOCKOCTH

https://m.edso0.ru/5682d452

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

44

Teopema o CynieCTBOBaHMH U
€JMHCTBEHHOCTH IIPSIMOIA,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K INIOCKOCTU

https://m.edso0.ru/c93542b5

45

46

47

48

49

IInockoctu u NEPpNCHAUKYJIAPHBIC
UM IIPSAMBIC B MHOTOT'paHHUKaX

IInockoctu u NEPpNECHAUKYJIAPHBIC
UM IIPSAMBIC B MHOTOI'paHHUKaxX

[eprienAuKyAp 1 HAKIOHHAS.
[TocTpoeHne nepneHAUKyIsApa U3
TOYKH Ha MPSIMYIO
[eprienAuKyIAp 1 HAKIOHHAS.
[TocTpoeHne nepneHAUKyIsApa U3
TOYKH Ha MPSIMYIO

Teopema 0 TpEX mepHneHaUKYIApax
(mpsimast u oOpaTHast)

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

https://m.edso0.ru/76464a93

https://m.eds00.ru/818779e7

https://m.edso0.ru/h9366929

https://m.edso0.ru/13ca2779

50

51
52

Teopema o TpEX mepreHAnKYyIsIpax
(mpsimast U oOpatHas)

VYron MCKAY CKPCIINBAOIIUMUCA
MPAMBIMHA

ITouck nepneHMKyIsIpHBIX

https://m.edsoo.ru/7e55435e

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

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




MPSIMBIX C IOMOIIIBIO
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN

53

54

OpToroHaiabHOE IPOEKTUPOBAHKE

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABWIIBHOM IUPaMUIBI C
IIOMOILBI0 OPTOTOHAIBHOU
IIPOEKLIAN

https://m.edsoo.ru/c82fe87c

https://m.edsoo.ru/fc377c51

55

56

[TocTpoenue ceuenuit kyoa,
IIPU3MBI, IPABUIIBHOM NMUPaMUJIBI C
HOMOILBIO OPTOTOHAJIBHON
POEKLIUU

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[ImockocTu cummerpuit B
MHOI'OI'paHHHKaX

https://m.edsoo.ru/56c8faad

https://m.edsoo.ru/bal7c527

57

58

59

60

[Ipu3Hak nepnesuKyJIsIpHOCTH
IIPSIMOM U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

[IpaBHIIBHBIE MHOTOIPAHHUKHU.
Pacuér paccTossHUHI OT TOYKH 10
IUIOCKOCTH

[IpaBHIIBHBIE MHOTOIPAaHHUKHU.
Pacuér paccTossHUI OT TOYKH 10
IUIOCKOCTH

CnocoObl 0nyCcTUTh
NEPIEHIUKYIISPBI: CHMMETPHSI,
CIIBUT TOYKH MO MapaJlyIeTbHON
IPsIMOit

https://m.edso0.ru/3b72c654

https://m.edso0.ru/2ae86¢5hb

https://m.edso0.ru/b33d2119

https://m.edsoo.ru/cb1b137c

61

62

CuBur no HenapamieabHON
IPSIMOM, N3MEHEHHE PACCTOSTHUI

Kourponesnaas pabora "B3anmuoe
p p
pacIoioKeHne MPSIMBIX U

https://m.edsoo0.ru/2625aldb

https://m.edsoo.ru/b5bc8eec




63

IJIOCKOCTEH B mpocTpaHcTBe"

[ToBTOpeHue: yron Mexay
IPSIMBIMU Ha IIOCKOCTH,
TPUTrOHOMETPHS B IPOU3BOJIHHOM
TPEYrOJIbHUKE, TEOPEMA KOCUHYCOB

https://m.edso0.ru/6f93bcdf

64

[ToBTOpEHME: yron Mexay
CKPELIMBAIOIIMMUCS PSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/15e4fecc

65

FCOMeTpI/I‘ICCKI/Ie METOAbI
BBIYUCJICHUA yIJia MCXKAY NPAMbIMU
B MHOI'OT'paHHHUKAaX

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

66

67

JIByrpanssiii yroa. CBOMCTBO
JIMHEWHBIX YIJIOB IBYTPAHHOTO yria
[leprieHquKyNApHBIE TIIOCKOCTH.
CBolicTBa B3aUMHO
NEPIEeHIUKYISPHBIX MIIOCKOCTEN

https://m.edso0.ru/3922fc23

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

68

[Tpu3Hak neprneHAnKyJISpHOCTH
IJIOCKOCTEW; TeOpeMa O MPSMOM
NIEpPECEUEHMS IBYX MJIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEU
IJIOCKOCTH

https://m.edso0.ru/16¢95c3a

69

[IpssMOYTOJIBHBIN MTapaJUIEICIIUIIE;
KyO; U3MepeHus, CBOMCTBa
IIPSIMOYTOJIBHOTO ITapaJulelIeIUIIe1a

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

70

Teopema 0 auaroHanu
MPSIMOYTOJIBHOTO MapasuielieNuIe ia
Y CIEJCTBHUE U3 HEE

https://m.edsoo.ru/d47cac87

71

72

CTepeOMCTpI/I‘-ICCKI/IC " NPUKIaJHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PacCIioJIOKECHUEM IIPSAMBIX U
IIJIOCKOCTH

HOBTOpeHI/ICZ CKpPCIIUBAIOIIHCCS

https://m.edso0.ru/6e119e38

https://m.edsoo.ru/1144c324




IIPSIMBIE, ITApaJUICIIbHBIE IUIOCKOCTH
B CTaHJAPTHBIX MHOTOI'PaHHHUKAX

73

[Tapa mapanienbHbIX MIOCKOCTEN
Ha CKPEUIUBAIOIIMNXCS MPSMBIX,
paccTosTHUE MEXITY
CKPELIMBAIOIINMUCS IPSMBIMH B
MPOCTBIX CUTYAIUSIX

https://m.edsoo.ru/cfca9ebf

74

PaccrosHue OT TOUKH 110
IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
JI0 IIJIOCKOCTH

https://m.edso0.ru/h9a387c8

75

76

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCIIUBAOIHUMUCA ITPSAMBIMU C
IIOMOIIIBIO HepHeHHHKYHHpHOﬁ
ITIJIOCKOCTH

TpéxrpaHHslil yrosi, HEpaBeHCTBA
JUIs TpEeXTpaHHbIX yrioB. Teopema
[Mudaropa, TeopeMbl KOCHHYCOB H
CHHYCOB JIJIs1 TPEXTPAHHOIO yIiia

https://m.edsoo.ru/fc762dd4

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

77

78

DneMeHTHI chepuyecKoit
TreOMETPHUH: Te0/Ie3NUECKUE TNHUH
Ha 3emiie

Kontponbnas padota "Y1l u
paccrosiHus"

https://m.edso0.ru/82ba2777

https://m.edso0.ru/69a7d942

79

80

Cucrematuzanus 3HaHUN
"MHOrorpaHHMK 1 €ro 3JIeMEHTHI"
ITupamuna. Buasl nupamu.
[IpaBunbHas nupamuaa

https://m.edsoo0.ru/dd1173e8

https://m.edsoo.ru/51ff5abc

81

82

[Ipusma. IIpsamas u HakIOHHAs
npu3Msl. [IpaBunbHas npusma
[IpssmMoit napannenenunen,
MPSAMOYTOJIBHBIN MapajuIeIeIuIeT,
KyO

https://m.edsoo.ru/68bb5bec

https://m.edso0.ru/8515ba52




Balnmykiibie MHOTOIpaHHUKU.

83 N 1 https://m.eds00.ru/86151552
Teopema Ditnepa
BrlnyKiibie MHOTOTpaHHUKH.

84 Teopema Ditnepa. [IpaBuiibHbIC U 1 https://m.edsoo.ru/624c65e7
HOJIYPaBHIbHBIE MHOTOTPAaHHUKH

85 ,ISOHTPOHI’HM pa6,(,)Ta 1 https://m.edso00.ru/9ac392c8

MHororpasHuku

86 Honsie BEKTOpa Ha MAOCKOCTH 1 B 1 https://m.edsoo.ru/b744c9ec
HPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1 https://m.edso0.ru/29ad6e37

88 Pa3HOCTH BEKTOPOB 1 https://m.edsoo.ru/dal62dbc

89 [paBuiio napayienenumnena 1 https://m.edsoo.ru/a8b5abla

90 YMHOXEHHE BEKTOpa Ha YUCIIO0 1 https://m.edsoo.ru/2a5d2dcl
Paznosxenue BekTopa 1o 6a3ucy

91 TPEX BEKTOPOB, HE JIEXKAIUX B 1 https://m.eds00.ru/92765464
OJIHOM IIJIOCKOCTH

92 CkasipHOE ITPOU3BEICHNE 1 https://m.edsoo.ru/fd6b44a5

93 Borancnene yria Mty 1 https://m.edsoo.ru/e634d38a
BEKTOPaMH B IPOCTPAHCTBE

94 [Npocreiimme 3a1a4n ¢ BEKTOPaMu 1 https://m.edso0.ru/3d5h22ec

95 [Mpocreiimue 3axa4un ¢ BEKTOpaMu 1 https://m.edsoo.ru/6b87c2da

96 I[Npocreiimme 3a1a4n ¢ BEKTOPaMu 1 https://m.edsoo.ru/b9b6d54f

97 [Mpocreiimue 3axa4un ¢ BEKTOPaMU 1 https://m.edso0.ru/24e7b226

98 O6O6IHGHH6 1 eneTeMaTsat 1 https://m.edso00.ru/22247c8c
3HAHUMH

99 O606H}eHHe 1 eneTeMatisatis 1 https://m.edsoo.ru/eb16c6la
3HAHUUI

100 Wtoroast KOHTpoJIbHAS paboTa 1 https://m.edsoo.ru/eca25dd6

101 Wroroast KOHTpoJIbHASA paboTa 1 https://m.edsoo.ru/13be7183

102 O0001IeHrEe U CUCTEMATU3ALHS 1 https://m.edso0.ru/c8863892




‘ 3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 102 6 0
11 KJIACC
Ne KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
11/-11 Tema ypoka Beero Konrpoabnsie IIpakruyeckue S — o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl
[ToBTOpenue temsl "KoopauHarsl
1 BEKTOpa Ha IUIOCKOCTH H B 1 https://m.edsoo.ru/c7ce9c2f
npocrpaHcrae”
2 Hostopenue Temb! CKaJ}ﬁpHoe 1 https://m.edso0.ru/49d29f46
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpenue Temsl "Borunicienue
3 yriia MeXIy BEKTOPaMH B 1 https://m.edsoo.ru/ech2a824
npocrpaHncrae”
[ToBTOpeHue TeMsl "YpaBHeHME
4 MPSIMO¥A, TPOXOIAIICH Yepe3 JIBe 1 https://m.edsoo0.ru/7a5e9713
TOYKH"
5 YPABHEHHE MIIOCKOCTH, HOPMANE, 1 https://m.edsoo.ru/24171bae
YPaBHEHUE IUIOCKOCTH B OTpe3Kax
6 ¥PaBHEHHC MIOCKOCTH, HOPMAITE, 1 https://m.edsoo.ru/dec14c37
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHne 1 https://m.edsoo.ru/de683aaa
8 JIMHCHHEIC HEPABCHCTRA, JIMHCHHOS 1 https://m.edsoo.ru/f72c7fa9
MIPOrpaMMHUpPOBaHHE
9 Jlunelinbple HepaBeHCTBA, IUHEHHOE 1 https://m.edsoo.ru/d21cf6ee
IIPOrpaMMUpPOBaHHE
10 AHAUTHYECKHE METO/IbI PACyETa 1 https://m.edsoo.ru/d1fa9d71
yria MeXIy MpsIMbIMU B




11

12

MHOTr'OrpaHHUKax

AHaJIUTUYECKHE METOJIbI pacuéTa
yria MeXIy MI0CKOCTSMU B
MHOT'OTpaHHUKAX

@opMyia pacCTOSHUSA OT TOYKH 10
IUIOCKOCTH B KOOpJMHATaX

https://m.edsoo.ru/fe24d456

https://m.edsoo.ru/5h56823d

13

14

15

16

Haxoxnenue paccTosiHUM OT TOUKH
710 TUIOCKOCTH B KyOe

Haxoxnenne paccTossHUM OT TOUKH
710 TUIOCKOCTH B ITPABUIIbHOMN
nupamuie

KonrtponsHas pabora
"AHanuruyeckas reomeTpus”
CeueHust MHOIOI'PaHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU

https://m.edsoo.ru/9ef42fa7

https://m.edsoo.ru/25bclef2

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

https://m.edso0.ru/416bc79c

17

18

Ceuenus MHOI'OI'PaHHHUKOB: MCTO/
CJICI0B

CeueHust MHOTOI'PaHHUKOB:
CTaHJIapTHbIE TUIOCKOCTH,
nepeceyeHus NpsSMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru/1273ffb9

https://m.edsoo.ru/a2cd38a4

19

HapaJ'IJ'IeJ'ILHLIe IpsAMBIC U
IIJIOCKOCTH: ITapaJlJICIbHBIC
CCUCHUA

https://m.edsoo.ru/e4b889fd

20

[TapamiensHbIe IpsIMBIE U
IJIOCKOCTH: PacU€T OTHOLIEHUI

https://m.edsoo.ru/b12282ed

21

[TapamiensHble IpsIMBIE U
IIJIOCKOCTH: YIJIBI MEXIY
CKPELIUBAIOIIKUMUCS IPSIMBIMU

https://m.edsoo.ru/bd78ac3a

22

[leprienAuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAapPTHBIE Maphbl
NIEPIEHIUKYJIPHBIX TUIOCKOCTEN U

https://m.edsoo.ru/f767e671




IPSIMBIX, CAMMETPUH
MHOI'OIPDAaHHUKOB

23

[lepnieHIuKyNsSpHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MIePIEeHIUKYIIApax

https://m.edso0.ru/9392d44f

24

[leprnieniuKynsgpHbIC MIPSIMbIE U
MIJIOCKOCTH: BBIYMCIICHUS JIJIUH B
MHOTOTpaHHUKAX

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

25

[ToBTOpEHME: TUIOITAAM

MHOTOYTOJEHUKOB, ()OPMYJIBI JISI
IJI0IA EH, COOOPaKEHHSI TIOT00MS

https://m.edso0.ru/9baad726

26

[ToBTOpEHME: TUIOITAAH

MHOTOYTOJTLHUKOB, ()OPMYJIBI JIS
101 IeH, COOOPaKEHHSI TTOT00MS

https://m.edsoo.ru/d633eedb

27

28

[ToBTOpenue: onaau

MHOTOYTOJIbHUKOB, OPMYJIBI ISt
TIoaaeH, COOOpaKeHHS ITOT00MS

IImomann ceuenuii
MHOTOTPaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUsI MOA00MS

https://m.edsoo.ru/fc911a8e

https://m.edsoo.ru/d81cea87

29

30

31

32

[Tnomanu ceyenuit
MHOTOTPaHHUKOB: TUIOIIA U
MIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUs MOA00US
KonTponbnas padota
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEYEHHUS] MHOTOI'PAaHHHUKOB"
O6béM Tena. O6beM
IIPSIMOYTOJIBHOTO
napajuiesienuneaa

3anaun 00 yABOCHUU Ky0a, O

https://m.edso0.ru/83b98d39

https://m.edsoo.ru/d2658ehd

https://m.edsoo.ru/826e23fh

https://m.edsoo0.ru/522e867¢




KBaJIpaType Ky0a; O TPHCEKIIUN
yria

33

34

CrepeoMeTpHUYECCKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napasuiesienure/a

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
BbIUUCIIEHMEM 00BbEMA
IIPSIMOYTOJIBHOT'O
napaJiesienumnena

https://m.edso0.ru/2667e6de

https://m.edso0.ru/41398a71

35

36

37

38

O0BEM NpsAMOI TIPU3MBI

CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIC C BBIUMCIICHUEM
00BEMOB MPSMON TIPU3MBI

[TpuknanHbie 33124, CBSI3aHHBIC C
00BEMOM TMIPSIMOH PU3MBI

Brrauciienne 06EMOB Tel ¢
MIOMOIIBIO OTIPEIENIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
PU3MBI

https://m.edso0.ru/ala4466b

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

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

https://m.edsoo.ru/ca7dbf2d

39

Brruncnenue 006EMOB Tem ¢
TIOMOIIBIO OIIPENEIIEHHOTO
unTerpana. O6bEM MUpaMu/IbI

https://m.edsoo.ru/c4e2e5c6

40

dopmyna 06bEMa MUPaAMUIBL.
OTtHo1IeHNE 00BEMOB TUPAMHUL C
O0IIKM YIJIOM

https://m.edso00.ru/91672d2f

41

dopmyna 06bEMa MUPaAMUIBL.
OTtHomIeHNEe 00HEMOB TUPAMHUT C
OOIIKM YTJIOM

https://m.edsoo.ru/5hcdeb66

42

CrepeomeTpruecKue 3a1a4H,
CBsI3aHHBIE C O0BEMAMU HAKJIOHHON
MIPU3MBI

https://m.edsoo.ru/cfbc984c




43

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMAMU TTHPAMHUIBI

https://m.edso0.ru/95db2799

44

[TpukiagHbIe 3a0a9H 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00bEMOM HAKJIOHHOM ITPU3MBI

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

45

[TpukiagHbIe 3a0a9H 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM MTHUPAMUIBI

https://m.edsoo0.ru/9d64515e

46

[Ipumenenune 0ObEMOB.
Brruncnenue paccTossHUS 10
TUIOCKOCTH

https://m.edsoo.ru/4e19ech6

47

48

KonTponbnas padota "O6béM
MHOrorpaHHuka"
[{umHapudeckas OBEPXHOCTb,
o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

https://m.edsoo.ru/db67181c

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

49

Hunuuap. Ipsamoii kpyroBoi
uunuaap. [nomans moBepxHoCTH
UWIHH]pA

https://m.edso0.ru/f83ee683

50

KoHnnueckasi moBEpXHOCTb,
oOpa3zyromiue KOHHUYeCKOU
nosepxHocTu. Konyc

https://m.edsoo.ru/bcdfefab

o1

Ceuenne KoHycCa MJIOCKOCTHIO,
MapaieIbHOMN MJIOCKOCTH
OCHOBAHUs

https://m.edsoo.ru/2e5a1f29

52

53

54

Yceuénnplit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYCa
[Tmomaae 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

https://m.edsoo.ru/475fea2c

https://m.edsoo.ru/9acl1444e

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

55

CrepeomeTpuueckue 3a1a4uu Ha

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




56

JTI0KA3aTeJIbCTBO U BHIYUCIICHHE,
MIOCTPOCHHUEM CEUECHUN LUIHHIIPA,
KOHyca

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUH LUINHAPA,
KOHYca

https://m.edsoo.ru/c3a8bde9

57

58

[IpuknagHblie 3a1a4m, CBI3aHHbBIC C
HAITUHIPOM
[Ipuknagueie 3aa4n, CBSI3aHHBIE C
HAJTUHIPOM

https://m.edsoo.ru/d2del3ca

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

59

60

61

Cdepa u map

Ilepeceuenue ceps! 1 1apa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl II0CKOCThI0. Bua u
n300pakeHue mapa

[epecedenue chepsl U mapa ¢
iockocTelo. Kacanue mapa n
cepsl IIIOCKOCTRI0. Bua u
n300pakeHue 1apa

https://m.edsoo.ru/fb7912b1

https://m.edsoo.ru/c1475e77

https://m.edsoo.ru/af4a7147

62
63

VYpasuaenue chepsl. [Inomans
cdepsl u e€ yacTeit

Cummerpus chepsl 1 mapa

https://m.edso0.ru/2474b359

https://m.edsoo.ru/c23ec878

64

CrepeomeTpuueckue 3aau Ha
JIOKA3aTeIbCTBO U BEIYUCIIEHUE,
CBsI3aHHBIE CO CEepoit U mapom,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

https://m.edsoo.ru/df97bd97

65

CrepeomeTpuueckue 3aa4u Ha
JIOKA3aTeIbCTBO U BEIYUCIIEHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MOCTPOEHUEM UX CEUCHUH

https://m.edsoo.ru/d324ea75




66

IIJIOCKOCTBIO

HpI/IKJIaI[Hble 3aJa4u, CBA3aHHBIC

co cepoii u mapom

https://m.edso0.ru/95a815fb

67

68

[ToBTOpEHHE: OKPY)KHOCTH Ha
IIJIOCKOCTHU, BBIYMCIICHUSA B
OKPY>XHOCTH, CTaHJIapTHBIC
og00ust

Pazauunsie KOM6I/IHaI_[I/II/I TCII
Bpalll€HusA 1 MHOT'OI'PaHHUKOB

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

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

69

70

71

3agaun o teMe "Tena u
IIOBEPXHOCTHU BpaleHus"

3agaun o teMe "Tena u
IIOBEPXHOCTHU BpaleHus"
KonTponbnas padbora "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo0.ru/7f99de3a

https://m.edsoo.ru/a97b28ca

https://m.edsoo.ru/e8a547f6

72

73

74

0O06beM mummHapa. Teopema 00
00BEME MPSMOTO MIITUHIPA
Brruncienue 00EMOB TelI ¢
MTOMOIIBIO OTIPEAECNIEHHOTO
uHTerpana. O6bpEéM KoHyca
IImomaay OOKOBOM U ITOJTHOM
MOBEPXHOCTH KOHYCa

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

https://m.edsoo.ru/8cf5adc?

https://m.edso0.ru/172d4f55

75

76

77

CrepeomeTpHuueckue 3a1auH,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00BEMOB IUITMHPA, KOHYCA
[IpukitagHeie 3aga4u 10 TEME

"O0BEMBI U ILIOIIAINA
ITOBEPXHOCTEN TeN"

O065BEM mIapa u MapoBOTO CEKTOPA.

Teopema 06 06vEMe 1mapa.
[Tnomane chepsr.
CrepeomeTpHuyecKue 3a1au,

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

https://m.edso0.ru/88d75145

https://m.edsoo.ru/e5667d27




78

CBSI3aHHBIC C BHIYUCIICHHUEM
00BEMOB 11apa, 11apoBOro
CErMEHTA U IIapOBOI'0 CEKTOpa

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM TI1apa ¥ IIOMIABI0
chepnl. COOTHOIICHHS MEXTY
IIJIOIIAIMU ITIOBEPXHOCTEN U
00BEMaMU ITOTO0OHBIX TET

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

79

80

81

82

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o6wEma mpu o 1o0uu.
CrepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIC C BEIYHCIICHHECM
00BEMOB TeJ U IJIOLIAACH
IMOBEPXHOCTEU

Kontponbnas padota "[lnomanu
MIOBEPXHOCTU M O0BEMBI KPYTJIIBIX
Ten"

JIBM>KEeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA JBMKESHUH

Buael n1BuxkeHMi: napaiebHbII
MEPEHOC, LIEHTpaIbHasl CHMMETPHS,
3epKaJibHasi CHMMETPHSI, TOBOPOT
BOKPYT IIPSIMOM

[EEN

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

https://m.edso0.ru/91c864f2

https://m.edso0.ru/e8d891e8

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

83

84

[Ipeobpa3zoBanus mogoous.
[Ipsimas u chepa Ditnepa
I'eomeTpuueckue 3amaun Ha
MIPUMEHEHUE JBUKCHUS

https://m.edso0.ru/d168c275

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

85
86

KonrtponsHas pabora "BekTops! B
IpocTpaHcTBe"

Ob6o6utaromee nopropenue 11

https://m.edsoo.ru/daeb232d

https://m.edsoo.ru/ff53f867




87

88

89

90

MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cucTeMaTu3alus 3HaHU:
"[TapayienbHOCTD TPSIMBIX U
IIJIOCKOCTEH B mpocTpaHcTBe"

Oo6o6maromee nosropenue 11
HOHSATHI ¥ METOJIOB Kypca
reometrpuun 10—11 kinaccos,
cCHCTeMaTH3alus 3HaHUI:
"BexTops! B mpocTpaHcTae”

O6o6maromee nmosTopenue 11
MOHSTHI ¥ METOJIOB Kypca
reomerpuun 10—11 kmaccos,
CHCTeMaTH3alus 3HAHUH:
"BexTops! B mpocTpancTae”

O6o6mraromee nmosTopenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucteMmarusanus 3HaHui: "OobeM
MHOrorpaHHuka"

O6o06m1aromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 kiaccos,
cucreMaru3anus 3HaHui: "O0beM
MHOIOrpaHHukKa"

https://m.edso0.ru/89b29e3d

https://m.edso0.ru/71e78941

https://m.edso0.ru/25f8ecf8

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

91

92

O6o06m1aromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucTeMaTu3alis 3HaHuH:
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpYyIJibIX Ten"

O6o061matomee nopropenue 11
MIOHATHUI U METOIOB Kypca

https://m.edso0.ru/81595c6b

https://m.edso0.ru/6d737c4c




reomerpuun 10—11 kinaccos,
CUCTEeMaTH3alusl 3HAaHHIA:
"[Tnomaamu MOBEPXHOCTH U O0BEMBI
KpYIJibiX Ten"

93
94

WroroBas koHTpoJIbHAs paboTa

HTorosasi KOHTpOJIbHASA paboTa

https://m.edso0.ru/5752266a

https://m.edsoo.ru/52cc9dal

95

96

IToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu|

Hcropus pa3sBUTHS CTEPEOMETPUN
KaK HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

https://m.edsoo.ru/ba2b4522

https://m.edsoo.ru/7fd69e7c

97

98

99

Hcropus pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKd U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

WcTopus pa3BuUTHS CTEpEOMETPUH
KaK HaYKU U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/2867b89c

https://m.edso0.ru/43115873

https://m.edso0.ru/4cc117b3

100

101

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKHU U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

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

https://m.edso0.ru/28dd339e

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




HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ pojib B Pa3BUTHHU

102 1 https://m.edso0.ru/6ede9762
COBpeMeHHLIX I/IH)KeHepHBIX nu
KOMHBIOTCpHI)IX TGXHOJ’IOFI/II‘/'I
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOH ITPOI'PAMMBI

10 KJIACC
Koxa .
e IIpoBepsiemble NpeMeTHbIE Pe3y.IbTAThl 0CBOEHHH 0CHOBHOI
o0pa3oBaTeIbHON NPOrPpaMMBbI CpeHero o01ero 00pa3oBaHusA
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsMasi, INIOCKOCTb
79 [IprMeHATh aKCMOMBI CTEPEOMETPHHM U CIICACTBUS U3 HUX IPU PELICHUU
reOMETPUUYECKUX 3a7a4
73 OnepupoBatb TOHATUAMU! HApaIeNbHOCTE M MEPICHANKYIAPHOCTD
IPSIMBIX U IJIOCKOCTEN
74 KnaccudunupoBaTh B3aMMHOE PACIONOKEHUE NPSAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE
OmnepupoBarh MOHATHAMU: JBYTPAaHHBIN yrojl, TPAHU JIBYTPAHHOTO YTJIa,
7.5 peOpo  BYrpaHHOro yrjia, JIMHEHHBI yroia JBYTpaHHOIO yrIia,
rpajycHas Mepa JBYTpaHHOIO yria
76 OmnepupoBarh MOHATHAMHU: MHOTOTPAaHHUK, BI)IHyKJII)II\/’IvI/I HEBBITYKIIBINA
MHOT'OI'PaHHHK, 3JIEMEHThl MHOTOTPAHHUKA, IPAaBUJIbHBIA MHOTOI'paHHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BH/bI MHOTOTPAaHHHUKOB (TIHpamunaa, MpHU3Ma,
' IPSIMOYTOJIbHBIN Mapasuienenunes, Kyo)
KnaccupunupoBaTtb  MHOrOrpaHHMKM, BbIOMpas OCHOBaHMS  JJIs
78 knaccuukanuy  (BBIMYKJIBIE W HEBBITYKJIBIE  MHOTOTPAHHUKH,
[IPaBUIbHBIE MHOTOTPAaHHUKH, TPSAMBIE U HAKJIOHHbBIE IPHU3MBI,
napajuieIeIUIIE IbI)
79 OmnepupoBatb MOHSTUSIMU: CeKy1as IJIOCKOCTB, ceueHue
MHOT'OI'PaHHHKOB
710 OOBACHATh NPUHLMIIBI  TOCTPOEHUS  CEUEHHH MHOTOTPaHHUKOB,
HCIOJIb3YSl METOJ] CJIEA0B
CTpouTh Cce4YeHHs] MHOTOTPAHHHKOB METOJOM CIIZOB, BBIIOJIHSITH
7.11 (BBIHOCHBIE) IUIOCKHE YEpPTEeXH U3 PHUCYHKOB MPOCTBIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y
Pematsb 3a7aun Ha HaXOX/AEHUE TEOMETPUUECKHUX BEITUYMH 110 oOpa3nam
WIA alNropuTMaM, NMPUMEHSsS M3BECTHbIE aHAJIUTUYECKHE METOJbl MpHU
7.12 pelieHNH CTAaHJAPTHBIX MaTeMaTHYeCKHMX 3a7ad Ha BBIYHCICHUE
paccTOsIHUN MEXIy ABYMS TOUYKaMM, OT TOYKH JI0 MPSIMOM, OT TOYKHJIO
TUTIOCKOCTH, MEXK/Ty CKPEIINBAIOIIMMHUCS TPSIMBIMU
Pemrate 3ajaun Ha HaXOX/IE€HUE T€OMETPUYECKUX BEIMYHH 110 00pasiam
WIH alNTOpUTMaM, TMPUMEHSS H3BECTHBIC aHAJTUTUYECKHE METOJBI TPH
7.13 pelIeHNH CTaHJApTHBIX MaTeMaTHMYeCKUX 3a/1a4 Ha BBIUMCIIEHUE YTIIOB
MEXy CKPEHIMBAIOIIMMHUCS TPSMBIMU, MEXKIY MPSIMON U IIOCKOCTHIO,
MEX]y TUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB
Bbruucnarte 00BEMBI M IUIOMIAJM TOBEPXHOCTEH MHOTOTPaHHUKOB
714 (npu3ma, mnHMpaMuga) C  NOpUMEHEeHHeM  (GOpMyl,  BBIUUCISTH

COOTHOLICHUA MCKAY TUIOIIAAIMU HOBerHOCTCﬁ, 00BEMaMH HO,[[06HLIX
MHOTI'OrpaHHUKOB




7.15

7.16

7.17

OnepupoBarh NOHATUSAMU: CUMMETpPHSI B NPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (UTYPHI

W3BnekaTh, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHMOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETpUYECKUX (Urypax, NpeaCTaBICHHYIO Ha
4yepTexKax U pUCyHKax

[IpumensTh reomMeTpuueckue (PaxKThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOoaraloliuX HECKOJIbKO IIAroB PELIEHUs, €CIU YCIOBHUS
MIPUMEHEHHUS 3a]IaHbl B IBHON opMme

7.18

7.19

[IpuMmeHATh DpPOCTEHIINE IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4
IIpuBOaUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U
JKU3HU, PacCllO3HaBaTh MPOSIBJICHUE 3AKOHOB T'€OMETPUHU B UCKYCCTBE

7.20

11 KJIACC

Kon
NMPOBEPAEMOr0
pe3yJbTara

6

6.1

6.2
6.3
6.4

6.5

6.6

[IpuMmeHsTh TOJIyueHHbIE 3HAHHUA HA TMPaKTUKE: aHAJIU3HPOBATH
peanbHbIe CUTYallMM W NPUMEHSTh HM3y4YEHHBIC IMOHATUS B MPOIECCE
MOMCKA pEIIeHU MaTeMaTUYeCKu CQOPMYIUPOBAHHON MPOOIEeMBl,
MOJICJIUPOBATh PEATbHBIC CUTYAIlMU Ha S3bIKE TEOMETPUHU, UCCIIEIO0BAThH
MIOCTPOCHHBIE MOJIETU C HCIOJIb30BAaHHUEM T'€OMETPUUYECKUX MOHITHH U
TEopeM, armrmapara alreOppl, pemaTh IPAKTHUSCKUES 33]Ja4H, CBSI3aHHBIC C
HAXO0XJICHUEM T€OMETPUYECKUX BETUNYHH

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero 001ero oopa3oBanusi

I'eomerpus

OmnepupoBatb TOHSATHSIMH: IVJTHHIPUYECKast MTOBEPXHOCTH,
o0pasylomuye IMIMHAPUYECKOW MOBEPXHOCTH, LMIMHJIpP, KOHHUYECKas
MOBEPXHOCTh, OOpasyromue KOHWYECKOH TIOBEPXHOCTH, KOHYC,
chepudeckas MOBEpXHOCTh

Pacrnio3naBats Tena BpameHus (IMIIMHAP, KOHYC, cepa u map)
OOBACHATH CIIOCOOBI MOTyYEHUS TeJ BpallleHus

KnaccudumupoBats B3auMHOE pacrofiokeHHe cPephl U TIIOCKOCTH
OmnepupoBaTh MOHATUSMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTa,
BBICOTAa CETMEHTA, IIapOBOIl CIIOM, OCHOBaHHE ILIAPOBOTO CJIOS, BHICOTA
[IIAPOBOTO CJI0s, IAPOBOM CEKTOP

Bbruaucnate 00bEMBI M TUIOIIAAM TOBEPXHOCTEH TEN BpalICHUS,
TeOMETPHUECKUX TeJl C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHHMK, BIUCaHHBIH B chepy u
OIMCaHHBIN 0K0JI0 chepsbl, chepa, BOUCaHHAs B MHOTOTPAHHUK WIJIH TEIO
BpalICHUs

BeruucnaTe  COOTHOWIEHWS MEXAy IUIOMAJAMH TOBEPXHOCTENM U
00bEMaMU MOI00HBIX TeT

6.9
6.10

N300paxkaTh u3yyaemble GUTYpHl OT PYKH U C NIPUMEHEHHEM MPOCTHIX
4epTEKHBIX THCTPYMEHTOB

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEepTeXH W3 PUCYHKOB MPOCTBIX




6.11

6.12

00BEMHBIX (UTYpP: BUI CBEPXY, COOKY, CHHU3Y; CTPOHUTH CEUEHHUS TeJ
BpaLLleHUS

W3BnekaTh, MHTEPHPETHPOBATH M IMPeoOpa3oBBIBaTh HMH(OPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypaxX, IMPEACTABICHHYIO Ha
YepTekax U pUCyHKaX

[TpumensTh reoMeTpuveckre (akThl I PEHICHUS CTEPEOMETPUICCKUX
3ajad, MPEAINOJIaraloluIMX HECKOJBKO IIAroB PELICHHS, €CIU YCIOBHS
NIPUMEHEHHS 33]1aHbI B IBHOM (popme

6.13

OnepupoBatrh MOHATHEM: BEKTOP B IMPOCTPAHCTBE

6.14

BBINIOSTHATE JIEUCTBHS CIIOKECHHSI BEKTOPOB, BBIYMTAaHUS BEKTOPOB M
YMHOXCHHSI BEKTOpa Ha YHCIO, OOBICHITH, KAKUMU CBOWCTBAMHU OHU
o0JIagaroT

6.15

HpI/IMeHHTB IIpaBUJIO IIapaJlJICICIIUIICaAa IIpHU CII0OKECHHUHU BEKTOPOB

6.16

6.17

OHepI/IpOBaTB IMOHATHAMUA: OCKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BCEKTOpA, PaBCHCTBO BCKTOPOB, KOOPJAWHATBI BCKTOpPA,
yroiax MExXAy BCKTOpaMH, CKAJLIPHOC IIPOU3BCACHUC  BCKTOPOB,
KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPbI

HaxomuTh cymMmMy BEKTOPOB M IPOU3BENEHHUE BEKTOpa HAa YUCIO, Yroj
MEX]y BEKTOPAMH, CKAJISIPHOE ITPOU3BEJICHHUE, PACKIIAIbIBATh BEKTOP 110
JIBYM HEKOJUIMHEApHBIM BEKTOpam

6.18

3a,Z[aBaTL IIJIOCKOCTb YPABHCHHCEM B HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTCﬁH.IHG TCOMCTPUYCCKHUEC 3aa4d Ha IIPHUMCHCHUC
BCKTOPHO-KOOPAHWHATHOI'O METOda

Pemrats 3aJa4u Ha J0Ka3aTCiIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUN H
HaXO0XKXJIACHHUC I'COMCTPUUCCKUX BCIUWYHH I10 06pa3uaM WA aJirOpuTMam,
IIPpUMCHAA HU3BCCTHBIC MCETOJBbI npu peICcHNn CTaHJApPTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

6.22

IIpuMeHATH MpoOCTEHIME MPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPY PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBOAUTE IPUMEPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U
JKU3HH, PACIIO3HABATh MPOSIBIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATH MONy4YEHHBIE 3HAaHWA Ha I[PAKTUKE: aHAIU3UPOBATh
peanbHBIE CUTyallUM W NPHUMEHATb HM3YyYEHHBIC IIOHATUS B IPOLECCE
MOMCKA pEelIeHUs MaTeMaTHUYecKu CQOpPMYIUPOBAHHON MpoOIeMBl,
MOZICJINPOBATh peajbHble CUTYallUd HA S3bIKE I€OMETPUH, UCCIENOBATh
IIOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUYECKUX IOHATHNA U
TeopeM, amnnapara ainredpsl, pears IPakTHYeCKUe 3aa4l, CBI3aHHBIE C
HAax0KJICHHEM F€OMETPUYECKUX BEJINYNH

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii JJIEMEHT COJCPKAHUS

Kon
7 I'eomerpus
71 OcHOBHbBIE TOHSATHSI cTepeoMeTpuH. Touka, MpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.

Ilonarue

00 AKCHUOMAaTU4YCCKOM MMOCTPOCHUHU CTCPCOMCTPHUHU: AKCHUOMBbI



CTEPCOMETPHU U CIICACTBUA U3 HUX

7.2

7.3

B3auMHOe pacnosnoxkeHue OpsSMbIX B MPOCTPAHCTBE:  IEPECEKArOLIUECs,
napajulesibHblE M CKpelmuBaromuecss npsmele. [lapauienbHOCT NOpPSIMBIX U
IUIOCKOCTEM B  IPOCTPAHCTBE: MapajlieJbHbIE NPsIMbIE B  IPOCTPAHCTBE,
MapauIeNIbHOCTh TPEX NPSIMBIX, MAPaUIEIbHOCTh MNPSIMOM M IJIOCKOCTH. YTJIBIC
COHANPABJICHHBIMU CTOPOHAMH, YroJl MEXKIAYy MpAMBIMA B IPOCTPAHCTBE.
ITapayuieapHOCTB IIJIOCKOCTEN: NapaJlIeIbHbIE INIOCKOCTH, CBOMCTBA MapaJlICIIbHBIX
wiockocteil. [Ipocreiinme nmpocTpaHCTBEHHbIE (UTYpPHI Ha IIOCKOCTU: TETPa’p,
KyO, mapajuienienumnes, NOCTPOSHHE CeUeHHUH

[lepieHIUKYIAPHOCTh NPAMOM U IUIOCKOCTH: IEPHEHAMKYJSPHBIC IPSMBIE B
IIPOCTPAHCTBE, IIPsIMbIE MApaJUICIbHBIE W NEPHEHAUKYJSAPHBIE K IUIOCKOCTH,
IPU3HAK TEPHEHAMKYIIPHOCTH MpPSAMOM M IUIOCKOCTH, TEOpeMa O IpAMOHN
NEPHEHAUKYJIAPHON IUIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YIOJ MEXKIY NPSAMOU U
IUIOCKOCTBIO,  ABYIPAaHHBIM  Yroj, JIMHEHHBIM Yroa JBYIPAHHOIO  YIJIa.
[lepnenauKyssip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT IPSIMOI 10 MJIOCKOCTH, MPOEKIMS PUTyphl Ha TIOCKOCTh. [lepnenauKyIsipHOCTh
IUIOCKOCTEH: IPHU3HAK NEPIEHIUKYIAPHOCTH IBYX INUIOCKOCTEH. Teopema o TpEx
NEPIIEHIUKYIIIpax

7.4

IlonsAiTHE MHOIrOrpaHHHUKA, OCHOBHBIE 3JEMEHTbl MHOIOTPAHHHUKA, BBIIYKIIBIE M
HEBBIIIYKJIbIE MHOTOTPAaHHHUKH, Pa3BEPTKA MHOrorpaHHuka. lIpusma: n-yrompHas
IpU3Ma, TPaHU U OCHOBAHUS IMPHU3MBI, IIPsIMas M HAKJIOHHAs NPU3MbI, OOKOBas U
IIOJIHAs ITIOBEPXHOCTH IIPU3MBL. [Tapamutenenunen, IIPSAMOYTOJIBHBIN
napajulejienunen U ero cpoicrsa. Ilupamupa: N-yrojgpHas nupamuzaa, 'paHd U
OCHOBaHUE NMUpaMU/Ibl, OOKOBAs U MOJHASI NOBEPXHOCTh MUPAMUbI, IPABUIIbHAS U
yceu€HHas INUpaMuIa. OJIEMEHTHl Npu3Mbl W nupamunabsl. [IpaBuibHble
MHOTOI'DAHHUKHU: ITOHSATHE IPABWJIBHOIO MHOIOI'PDAHHMKA, IPAaBWIbHAS INpU3Ma U
IpaBWIbHAs NHMpPaMUa, IPaBHIbHAs TPEYrojpHas MNHUpaMUAA U IPaBUIbHBIA
teTpa’sp, KyO. IlpencraBnenne o mpaBHIBHBIX MHOTOTPAHHHKAX: OKTadIp,
JoJieKadp U ukocasapyrue CeueHust IpU3Mbl U IUPaMUIbI

7.5

CI/IMMeTpI/IH B IMPOCTpPAHCTBE: CHUMMCTPUSA OTHOCUTCIIBHO TOYKH, HpHMOI\/’I,
IUIOCKOCTH. DJIEMEHTHI CUMMCETpPUH B ITUpaMUJax, mapauiiCjaCcnurecaax, mpaBujIbHbIX
MHOT'OI'paHHUKAaxX

7.6

Bbruucnenue 31eMEHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yrisl. [lmomans
OOKOBOM TOBEPXHOCTH U TOJHOW TMOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIAlb
OCHOBaHHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH NpsAMol mpu3Msl. [1omans 6okoBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IIPAaBUJIBHOM IUpaMubl, TeopemMa O IUIOMAIN
yceu€HHoM nupamupl. [Tonstue 06 06béMe. O6bEM MUpaMu/Ibl, TPU3MBI

7.7

[TomoOubie Tema B mpoctpaHcTBe. COOTHOMICHUS  MEXKIY  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN

11 KJIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIEMEHT COACPKAHUS
I'eomerpus

[{unuaapudeckas MOBEPXHOCTh, OOpa3ymOIINe IUIMHAPUUECKONW MMOBEPXHOCTH,
OChb NMIUHAPUYECKOW ToBepxHOCTH. [lunuHap: ocHoBanust u  OOKOBas
MOBEPXHOCTh, 00pa3yrolas U 0Ch, IUIOMIA b OOKOBOI U MOJIHOMN MOBEPXHOCTH

Konnueckasi moBepxHOCTh, 0Opa3ylolue KOHUYECKON IMOBEPXHOCTH, OCh U




BEpUIMHA KOHWYECKOM TNOBepXHOCTU. KOHyC: OCHOBaHME U  BEpIIMHA,
oOpa3yromiass U 0Ch, IJIOMAJAh OOKOBOW W TOJIHOM MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yloliye U BbICOTa, OCHOBaHMSI U OOKOBast IOBEPXHOCTh

6.3

Chepa u 1mmap: LEHTp, paguyc, IUaMeTp, IUIOMA[Ab ITOBEPXHOCTH CQepsl.
B3aumHoe pacnonokenue chepsl U MIOCKOCTH, KacaTenbHas TNIOCKOCTh K cdepe,
101 Chepsl

6.4
6.5

N3o00pakenue Tei BpalieHus: Ha IIockocT. Pa3BEépTka HIIMHIIpa U KOHYCa

KoMmOuHanuu Ten BpaleHUss U MHOTOTPAHHUKOB. MHOIOIpaHHUK, ONKCAHHBIN
OKOJIO cpepsl, cepa, BIUCAHHAS B MHOIOI'PAaHHUK, WK TEJIO BPALLCHUS

6.6

[Tonsitue 06 06béMe. OcHOBHBIE CBOWCTBA 00BEMOB Teil. Teopema 00 oOBEME
OpSMOYTOJIBHOTO Tapajienenunena U ciueactsus u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM mapa u miomaab chepol

6.7

6.8

[Tono6Guble Tenma B mpocTpaHcTBe. COOTHOWIECHHS MEXIY IUIOLAIIMU
NOBEpXHOCTEH, 00bEMaMU TOJOOHBIX TEI

Ceuenus nuiMHapa (mapajuiesibHO M NEPIEHIUKYISIPHO OCH), CEYEHUS! KOHyca
(mapasuienbHOE OCHOBAHMIO U IPOXOJsIIIee Yepe3 BepIINHY), CEYeHHUs I1apa

6.9

Bekrop Ha miockoctu M B mpocTpaHcTBe. ClloK€HHE M BBIYUTAHHE BEKTOPOB.
YMHOKeHHEe BeKTopa Ha uncio. Pasnoxenue BekTopa o TpéM HEKOMIUIaHAPHBIM
BektopaMm. IlpaBuno mnapamnenenunena. Pemenue 3anad, CBs3aHHBIX €
IPUMEHEHHEM MPaBUJI JEUCTBUI ¢ BEKTOpaMH

6.10

[TpsimoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpa.
[Tpocreiiive 3agaum B KOOpAMHATaxX. YToJl MeXAy Bekropamu. CkaispHoe
IIPOU3BENICHUE BEKTOPOB. BhIUNCIIEHNE YITI0B MEXKIY HMPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/1 TP PELICHUN T€OMETPUUYECKUX 3a/1a4

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMSI K
PE3YJIIBbTATAM OCBOEHHA OCHOBHOU OBPA30OBATEJIbHOU
MMPOI'PAMMBI CPEJHET'O OBLIET'O OBPA30OBAHUA

Kon

IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM

NpPOBePseMOro  OCBOEHHs OCHOBHOI1 00pa3oBaTebHOI NPOrPaMMbI CPeIHEro
TpeOoBaHus o01mero oopasoBanus

Brnanenne Merogamu J0Ka3aTenbCTB, aNTOPUTMAMU pELICHUS 3a/ady;
yMeHue (GopMyIHpOBaTh W ONEPHPOBATH TOHSTHAMU: OIpPEACIICHUE,
aKkcHMOMa, TeopeMa, CJIEACTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
PaBHOCHUJIbHBIE hopmynupOoBKH; MIPUMEHSTH ux; yMEHUE
dbopMynupoBatb 00paTHOE U MPOTHUBOIOJIOXKHOE YTBEPIKIEHUE,
MPUBOJAUTH TPUMEPHl U KOHTPIPUMEPHI, HCIOIB30BATh METO/I
MaTeMaTUYeCKOW MHIYKIWHU; MPOBOJUTH JOKA3aTEIbHbBIE PACCYKICHUS
MpU  pEIICHWH 3a7a4, OILEHUBATh JIOTHYECKYI0 MPaBUIBLHOCTh
pacCyXXJIeHHi; yMEHUE OIepUpoBaTh TMOHIATHSAMHU: MHOXECTBO,
MMOJAMHOKECTBO, OTEpPAlMA HAaJl MHOXECTBAMHU; YMEHHE HCIOJIb30BATh
TEOPETUKO-MHOXKECTBEHHBIM ~ ammapar Jyisi ONHMCAHMS  PEaTbHBIX
MPOIIECCOB M SIBJICHUI W MPU PEIICHUH 3a7a4, B TOM YHCIIC U3 JPYTUX
y4eOHBIX TIPEIMETOB; YMEHHE OINEpUpOBaTh MOHATUSMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH;, YMEHUE 3a7aBaTh U
OIMHCHIBATH Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh rpadbl MPU
peIeHun 3a1a4




YMeHue onepupoBaTh NOHATUSAMH: HATYypaJIbHOE YHCIIO, LEJI0€ YHCIIO,
CTENEHb C LEJbIM [OKa3aTelieM, KOPEHb HATypaJbHOW CTEIICHHU,
CTENEHb C PALMOHAIBHBIM IIOKa3aTeleM, CTENEHb C JeHCTBUTEIbHBIM
mokaszareieM, JOorapugM Uuclia, CHHYC, KOCHHYC M TaHTEHC
IIPOM3BOJILHOTO YHCJIA, OCTATOK IO MOJYJI0, PAalMOHAIBHOE YHCIIO,
UppalMOHAILHOE  YMCJIO, MHOXECTBAa  HATypaJbHbIX,  LIEJIBIX,
pallMOHANBHBIX, JEHCTBUTENIBHBIX 4YMCEN; YMEHHME HCIOJb30BaTh
MPU3HAKH JIEIMMOCTH, HAUMEHBIINN OOIIMK JeNUTeNh U HauMEHbIIIee
of1iee kpatHoe, anropuT™M EBkinaa npu perieHuu 3a1ad; 3HaKOMCTBO
C pa3IMYHBIMU IO3ULMOHHBIMM CHUCTEMAaMH CUUCIICHUS; YMEHHE
BBINOJIHATh BBIYUCIICHHE 3HAYCHUH U IPpeoOpa3oBaHUs BBIPAKEHHUM cO
CTeNeHsAMH U Jorapudmamu, npeoOpa3oBaHus ApoOHO-paMOHATIBHBIX
BBIPQ)KEHUI; YMEHUE ONEpUpPOBaTh MOHATUSAMU: MOCIEI0BATEIbHOCTD,
apupMeTHyecKas ~ MPOTPeccHsi,  IeoOMeTpuYecKas  Iporpeccus,
O0eCKOHeUHO YyObIBalOIlass TreoMeTpUYecKas MpOrpeccusi; yMeHue
3a/laBaTh  IOCJENOBAaTEJIbHOCTH, B TOM 4YHMCIE C  IOMOLIBIO
PEKYppeHTHbIX  (QOpMyJI;  yYMEHHME  ONEpUPOBaTh  IOHATHSIMM:
KOMIUIEKCHOE YHCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYNb U
apryMeHT KOMILUIEKCHOTO 4Yucia, popMa 3alUCH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass M anredpamdeckas); yMeTb
IIPOU3BOIUTH apu(METHUECKUE ACUCTBUS C KOMIUIEKCHBIMU YHCIaMU;
IPUBOJIUTh  HPUMEPHl  HCIOJIb30BAaHUS  KOMIUIEKCHBIX  YMCEJ;
ONEpUPOBaTh MOHATUSMHU: MaTpuua 2xX2 u 3X3, ompeacIuTeNb
MaTpHUIIbl, FEOMETPUYECKHUI CMBICIT ONPEAEIUTEINS

YMeHue onepupoBaTh NMOHATUSAMU: PalMOHANIbHBIC, UPPALlMOHAJIbHBIE,
MoKa3aTebHbIe, CTETICEHHBIE, JOrapU(PMHUECKUE, TPUTOHOMETPUIECKHE
YPAaBHEHUs M HEPAaBEHCTBA, HUX CUCTEMBI; YMEHHE OIIEPUPOBATH
MOHATHUSIMU: TOKJIECTBO, TOXKIECTBEHHOE IIPe0Opa3oOBaHue, YpaBHEHNE,
HEPABEHCTBO, CHCTEMAa YPAaBHEHUNW W HEPABEHCTB, PAaBHOCUIBLHOCTH
YPAaBHEHUN, HEPAaBEHCTB U CHUCTEM; YMEHHE peIlaTb YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IOMOIIBIO Pa3JIMYHBIX MPUEMOB; peLIaTh
YpaBHCHUA, HCPABCHCTBA MW CHUCTEMBI C TIapaMCTpOM; IPHMCHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI I PEIICHUS MaTEMaTUYECKUX
3aJ1a4 U 3aJ1a4 U3 pa3IM4HbIX 00J1acTe HayKu U peanbHON KU3HU

YMeHue omnepupoBaTh MNOHATUSAMM: (QYHKIMS, YETHOCTh (DYHKLMH,
NEPUOIMYHOCTh (PYHKLUHU, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (pYHKIMH, HanOOoJIbIllee U HAaMMEHbIIee 3HAYCHUSI
(GYHKIMHM Ha TPOMEXYTKE, HeNpepblBHAs (YHKIMS, ACHUMIITOTHI
rpaduka QyHKIMM, TepBas W BTOpas NpPou3BOAHas (yHKUHMH,
reoMeTpruecKuil U (hrU3NYecKuii CMbICT TPOU3BOIHOM, TepBOOOpa3Has,
OnpeAeNnEéHHbI HHTErpan; yMEHHE HAaXOIWTh AaCHUMITOTHI Trpaduka
(GYHKIMU; YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI, IPOU3BEICHNUS,
YaCTHOTO U KOMIO3UIMH (YHKIUH, HAXOAUTh ypaBHEHUE KacaTelbHON
K rpa¢uky QyHKIUH; YMEHHE HAXOAUTh MPOU3BOJHBIE DJIEMEHTAPHBIX
GyHKIUI; yMEHUE HCIOIb30BaTh MPOU3BOAHYIO JJISi UCCIIEIOBAHUS
(GyHKIMH, HAXOAUTh HaWOONbIINE U HAMMEHbIIINE 3HAYCHUs (PYHKIHI;
CTPOUTh TIpapuKd MHOTOWIEHOB C UCIOJb30BAaHMEM ammapara
MaTEMaTUYECKOr0  aHalu3a;  NPUMEHATh  NPOM3BOAHYIO  JUIA
HaXOXJCHUS HAWIYYIIEer0 peUleHHs] B MPHUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMHMUYECKUX M  (U3MYECKHX 3ajlauyax; HaXOAUTh



wiomaan u OO0BEMBI (GUTYp C TIOMOIIBIO HWHTErpayia; MPHUBOAHUTH
IpUMepbl  MATEMAaTHYECKOTO  MOJCIHUPOBAHHS  C  I[OMOIIBIO
mudepeHIMATBHBIX YPaBHCHUM

YMeHHne OonepupoBaTh TMOHATHSIMU: TpapuK (GYHKIUH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKIUN, TUHEWHAs (QYHKIUS, KBaapaTHUIHAS
byHKIMS, — palMoHaIbHAas — (QyHKOMSA,  CcTEeNMEeHHas  (QyHKIuS,
TPUTOHOMETpUYECKHE (YHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
GyHKIIMM, TIOKa3arenbHas W Jiorapudmudeckas (QyHKIMH, yMEHUE
CTpOUTH TpaUKM M3yYEHHBIX (PYHKIMI, BBITOIHATH IpeoOpa3oBaHUs
rpaduKoB (DYHKIIHIA, HCTIOIB30BATh TPAQUKH JJIsi U3YYEHUS MPOIECCOB
Y 3aBUCHMOCTEH, NP PEUICHUHU 33134 U3 APYTrUX y4eOHBIX MPEIMETOB
W 3a7a4 U3 peaJbHON >KU3HU; BBIpaXaTh (HOpMyJaMH 3aBHCUMOCTH
MEX]y BeJTMUYMHAMM; UCIIOIB30BaTh CBOMCTBA U IrpaduKu GYHKUIUH A1
pelieHusl ypaBHEHWI, HEPaBeHCTB MW 3aJad C IapaMeTpaMu;
n300paxkaTh Ha KOOPIWHATHOW TUIOCKOCTH MHOXECTBA pPEIICHUN
ypaBHCHHIA, HEPABCHCTB U X CHCTEM

YMeHue pemiatb TEKCTOBBIE 3a7aud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIU U YacTH, Ha IBUKEHUE, pabOTy, CTOUMOCTh TOBApPOB U
yCIyr, HaJOTH, 3aadyd W3 OO0JIaCTH YNpPAaBJICHHUS JIMYHBIMH H
ceMeHHbIMU (MHAHCAMH); COCTaBIATb BBIPAKEHMS, YpaBHEHHUS,
HEPAaBEHCTBA M HMX CHUCTEMBl II0 YCIOBHIO 33aJa4d, HCCIEAOBAaTh
MIOJly4YEeHHOE PELIeHHE M OLIEHUWBATh IPABJIONOAO0OHOCTh PE3YJIbTATOB;
YMEHUE MOJEIHMPOBATh pealbHbIE CUTYallUH HA SI3bIKE MAaTEMATHKH;
COCTABJIATh BBIPAXKCHMS, YPABHCHUS, HEPABEHCTBA U UX CHUCTEMBI I10
YCIOBUIO  3aJlayd,  MCCJIENOBaTh  IIOCTPOEHHBIE  MOJEIH  C
UCIOJIb30BAaHUEM arapara ajure0pbl, UHTEPIPETUPOBATh MOTY4YEHHBIN
pe3yJbTar

YMeHHne omepupoBaTh IMOHATUSAMHU: CpeAHee apudMeTHUecKoe,
Me/raHa, HanOoJblllee ¥ HauMEHbIllee 3HAYeHUsl, pa3Max, JUCIepCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHHE H3BJIEKaTh,
MHTEPIPETHPOBaTh MH(POPMALIMIO, MPEACTABICHHYI0 B TaOiauIax, Ha
auarpammax, rpadukax, OTpa)arollyl0 CBOMCTBA pealibHbIX MPOLIECCOB
U SBICHUH; TMPEJICTaBIATh HHPOPMALUIO C IOMOIIBIO TaOJIUI U
auarpamM; HCCII€IOBaTh CTAaTUCTUYECKHE JaHHble, B TOM YHCIE C
IpPUMEHEHHEM TIpadUUYecKuX METOJOB M 3JEKTPOHHBIX CPEJACTB;
rpadUyecKu MCCIIEOBATh COBMECTHbIE HAOIIOJACHHUS C IOMOLIbIO
JMarpaMM paccenBaHUs U JMHEHHOU perpeccuu

YMeHHe onepupoBaTh IOHATUAMH: CIIYYalHBIM ONBIT U CIydanHOE
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSTHOCTh C MCIIOJIb30BAaHUEM T'papHUUecKUX METO/0B; NMPUMEHSATh
(GOpMyIIbl CIIOKEHUS U YMHOXXEHUsSI BEpOSITHOCTEH, (opMysTy IMOJIHOM
BEpOSATHOCTH, ¢opmyny bepHymin, koMmOuHaTOopHBIE (AaKTBl U
(GbopMyIibl; OLIEHHWBAaTh BEPOATHOCTH pEAIbHBIX COOBITH; YyMEHHE
ONIEpUPOBATh IOHATUSMHU: CIydaliHas BEJIIMYMHA, pPACIPEIEICHUE
BEPOSITHOCTEM, MaTEMaTUYECKOE OKUJAHUE, TUCIIEPCUS U CTaHIApPTHOE
OTKJIOHEHHE CIIy4allHOW BEJMYMHBI, (QYHKLIMU pacnpeieseHus |
IJIOTHOCTA ~ PaBHOMEPHOTO,  IOKA3aTE€IbHOTO M HOPMAJIbHOTO
pacupenesieHnid;  yMEHUE  KCIOJIb30BaThb  CBOMCTBA  M3YYEHHBIX
pacupenereHn JUisl penieHus 3aJ1a4; 3HAKOMCTBO C MOHATHIMU: 3aKOH




OONBIIMX 4YMCEN, METOJbl BHIOOPOUHBIX MCCIEIOBAHUN; YyMEHUE
NPUBOANUTH TPHUMEPHl NPOSBICHUS 3aKOHa OONBIIMX 4YHCET B
IPUPOJHBIX M OOIIECTBEHHBIX SBJICHUAX; YMEHHUE OIEPUPOBATH
MOHATUSAMM: COYETAaHUE, IIEPECTAHOBKA, YMCIIO COYETAHHUM, YHUCIIO
NepecTaHoBOK; OMHOM HbroTOHA; yMeHue NPUMEHATh KOMOMHATOPHBIE
(bakThl M pacCyXIeHUs Ui pelIeHUs 3a7ad; OLCHUBATh BEPOATHOCTH
peanbHbIX  COOBITHH; COCTaBIATH  BEPOSATHOCTHYIO  MOJEIb MU
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh IOHATUSAMM: TOYKA, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKUH Yrod,
JBYTPAaHHBIA YIroJl, TPEXTPAHHBIA YIOJI, CKPELIMBAIOLIMECS MNPSAMBIC,
[apaAJUIEIBHOCTh U NEPHEHANKYIIAPHOCTD NPAMBIX U IUIOCKOCTEH, Yroj
MEXIy NPAMBIMH, YIOJ MEXAY NPSMON U IJIOCKOCTBIO, YIOJI MEXKIY
IJIOCKOCTSIMU, PACCTOSIHAE OT TOYKH J0 INIOCKOCTH, PACCTOSHUE MEXIY
IIPSIMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSAMM; YMEHHE HCIOJIb30BaTh
IpU pelleHUM 3a/]a4 H3y4deHHble (DAKTBI U TEOPEMbl IJIAHUMETPUU;
YMEHHE OLIEHHBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIH C IIOMOIIbK0 I€OMETPUYECKHX IOHATHH U
BEJIMYHH, PEIIATh CBSI3aHHBIE C HUMU NPAKTUYECKUE 3a1a4u
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YMeHue onepupoBaTh MNOHATHUAMU: IUIOMAAL PUTYpPhI, 00BEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBI MHOTOI'PaHHUK, CEYEHUE MHOTOI'PaHHUKA,
KyO, mapajuielienurne]l, npu3Ma, nupamuaa, Qurypa 1 MOBEPXHOCTh
BpalleHNs, TUINHIpP, KOHYC, map, cdepa, iomanab cepsl, IIoann
MOBEPXHOCTU MHPaMUIbI, MPU3MBI, KOHYCa, HWIHHIApa, 00BEM KyOa,
MPSIMOYTOJIBHOTO MapajljiesienuIiea, TUpaMu/ibl, PU3MBbI, ILMIMHIPA,
KOHYca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUSI KOHYCa U IMIMHIPA,
napajuleJibHble OCH WJIM OCHOBAaHUIO, CEUYEHHE IIapa, IJIOCKOCTb,
Kacaromasicss cdepbl, UWINHIpPA, KOHYCa; yMEHHUE CTPOHUTH CEYCHHE
MHOTOTpaHHHKa, H300pakaTh MHOTOTPaHHUKH, (PUTYpBI ¥ TOBEPXHOCTHU
BpAlllEHUs, UX CEYECHMs, B TOM YHCIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHUE TPUMEHSATh CBOWCTBA TE€OMETPUUYECKUX (uryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OMNpPENAEICHUsT H3ydaeMbIX (QuUryp,
BBIIBUTATh THUIIOTE3bl O CBOMCTBaX M MpPHU3HAKaX TIE€OMETPHUYECKHUX
¢uryp, oOOCHOBBIBaTH WJIM ONPOBEPraTh HUX; YMEHHE IPOBOAUTH
KJaccupuKalnoo (GUryp 1O pa3IUYHbIM IMpPU3HAKAM, BBIOJHATh
HE00XO0AMMBbIE JONOJIHUTENIbHbIE TOCTPOSHHUS
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YMeHue onepupoBaTh MOHSATHSIMH: [JBUWXKEHHE B MPOCTPAHCTBE,
MapajuIeNbHBIA IEPEHOC, CAMMETPHUS Ha IJIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3zoBaHUE MOA00Ms, TOM00HBIE (UTYPBI, yMEHHE
pacro3HaBaTh paBHbBIC M MOJ00HBIC (PUTYPHI, B TOM YHCIIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKTYype; HCIOIb30BaTh T€OMETPUUYECKHE OTHOILICHUS
MPU PEIIeHUHU 3a/1a4; HAXOJUTh TeOMETPUYECCKHE BEITUYHMHBI (IJIMHA,
yroi, Iomanab, o0BEM) MpH pelIeHUuU 3aJad U3 JPYTUX Y4eOHBIX
MpeIMETOB W W3  PEAbHOM  JKW3HHM, YMCHHE  BBIYHCIATH
TreOMETPUUYECKHEe BEJIMYUHBI (ITMHA, YTOJI, TUIOHIalb, 00BEM, TUIOIIA L
MMOBEPXHOCTH), HCIIOJIb3Ysl HM3yYeHHBIC (OPMYJIBI U METOJBI, B TOM
qrcye: TUIOMA/lh MOBEPXHOCTH MHUPAMUJIBI, TIPU3MBI, KOHYCa, [IUIUH]IPA,
mwiom@aabk chepsl; 00BEM KyOa, MPSMOYrOJBHOTO TMapalieNienuIesa,
MUPaMUbI, TPHU3MBL, [HIUHApPA, KOHYCa, Iapa; YMEHHE HaXOAWUTh



OTHOIIIEHHE 00BEMOB MOAOOHBIX HUTYD
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YMeHue omepupoBaTh MOHATUSAMHU:  NPSAMOYrojibHAs  cHUCTEMa
KOOPJAMHAT, BEKTOP, KOOPJAUHATHI TOYKU, KOOPJIAUHATHI BEKTOPa, CymMMa
BEKTOPOB, MPOU3BEJCHUE BEKTOpa Ha YUCIO, Pa3JIOXKEHHE BEKTOpa I10
0a3ucy, CKalsIpHOE NPOM3BEACHUE, BEKTOPHOE IPOM3BEACHUE, YTroj
MEXIYy  BEKTOpaMH; yMEHHE  HCHOJb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ /Il PEIICHUS T€OMETPUUYECKUX 3a/ad U 3ajaad
JIPYTUx y4eOHBIX MPeIMETOB
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YMmenue BbpIOMpaTh MNOAXOASIIMNA METOJ Ul pELIeHHs 3a/]ayu;
IIOHMMAHHUE 3HAYMMOCTH MAaTeMAaTUKU B H3YYCHMM IPUPOIHBIX U
OOIIIECTBEHHBIX TPOLECCOB M SBJICHUN; YMEHHE pAacIO3HaBaTh
IIPOSABJICHUE 3aKOHOB MAaTEMaTHUKHU B HCKYCCTBE, YMECHHME IPUBOIUTH
IIpUMEPBl  MATEMAaTU4YECKUX OTKPBITUM POCCUMCKOM M MHUPOBOHU
MaTEeMaTHYECKON HAYKU

IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucna ¥ BIYUCIECHUS

11 Harypasibsble u nensle uncia. Ilpu3Haku AeTMMOCTH LEIbIX Yucell

12 Pannonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, IPOLEHTHI,
OeCKOHEUHbIe IEPUOUYECKUE IPOOH

13 Apudmernaeckuit KOpPEHb HaTypaJbHON CTEIICHH. HelicTBus c
apu(METHIECKUMH KOPHIMHU HATYPAIbHOH CTETICHN

14 Crenenp ¢ nenbiM nokazaresneM. CTENeHb C palMOHAIbHBIM I10Ka3aTEIeM.
CaoiicTBa cTenEHU

15 CuHyC, KOCMHYC M TaHI€HC 4YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa

1.6 Jlorapudm yucna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
HevictButenbHble 4yucia. ApudmeTudeckue omnepanuud ¢ ACHCTBUTEIbHBIMHU

1.7 yuciaamu. [IpuOmkEHHbIE BBIYMCICHUS, MpaBWIA OKPYIJIEHUS, MPUKHUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI

1.8 [TpeoOpa3oBaHue BbIpaXKEHUN

1.9 KommuiekcHsle yncna

2 YpaBHEHMS 1 HEPABEHCTBA

2.1 Llenble U 1pOOHO-paAIIMOHAIbHBIE YPAaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuronomeTpuyeckue ypaBHEHUS

2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpPaBHEHUS

2.5 [{enble u 1poOHO-palOHATbHBIE HEPABEHCTBA

2.6 WppanmonanbHble HepaBeHCTBa

2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C ITApaMETPAMHU




2.11

Marpuiia CuCTeMbl JTUHEUHBIX yYpaBHEHUH. ONpeaeanuTeab MaTPUILLbI

3 DyHKINUK U TpaPUKH
31 Oyukuus, cnocodsl 3aganus Gynkuun. ['paduk Gyakmumn. Bzanmuo oOpaTHbie
byakuun. YétHbie 1 Heu€THBIC QyHKIMU. [leproanyeckue GyHKIIN
Ob6nacte ompeaeneHuss U MHOXECTBO 3HaueHUH ¢yHkuuu. Hynmu dyHxiuu.
39 [IpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITUH.
Makcumymbl 1 MUHUMYMBI QyHkuuu. HanGomnpliee U HauMeHblee 3HAYCHHE
(GYHKLINU HAa TPOMEXKYTKE
33 Crenennass GyHKIUS ¢ HATypaJdbHBIM M IIENBIM TOKa3aTeneM. EE cBoiicTBa m
rpaduk. CBoiicTBa U rpaduK KOPHS N-0 CTENEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA M rpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIINU, KX CBOWCTBA U Ipaduku
36 Touku paspeiBa. AcuMntoTel TpadukoB GyHkmuil. CpolicTBa (YHKIHM,
HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEIbHOCTEN
38 Apudmerndeckass W reomerpuueckas mporpeccun. Dopmyna  CIOXKHBIX
IPOIICHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (HYHKIHNA
[IpumeHeHre MPOWM3BOAHON K HMCCIENIOBAaHHMIO (YHKIMH HAa MOHOTOHHOCTH W
4.2 sKcTpeMyMbl. HaxoxaeHue HanOoNbIIero ¥ HauMEHbBIIEro 3HaYeHHs] (QyHKUIUU
Ha OTpe3Ke
4.3 ITepBooOpaznas. MHTerpan
5 MHo>kecTBa 1 JIOTUKA
5.1 MHo>kecTBO, onepaiuu HaJl MHOKecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpPALCHMUSI
7.5 KoopauHats!l 1 BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

* Maremaruka. I'eomerpust; 10 kmacc. yrmybnennoe o0yuenne Mepamsak A.T.,
Homuposckuit JI.A., [Tonskos B.M.; nox penakuueii [Tononsckoro B.E. O6mecTBo ¢
OrpaHr4YeHHOMN oTBeTCTBEHHOCThIO M3naTensckuil nentp « BEHTAHA-T'PA®y;
AxkunonepHoe obmectBo «M3narensctBo «IIpocsemenue»,2025r.

* Maremartuka. ['eomerpus; 11 knacc. yrimyonennoe ooyuenne Mepsmisik AT,



Homuposckuii JI.A., [Tonskos B.M.; nox penakuueii [lononsckoro B.E. O6mecTBo ¢
OrpaHr4eHHOM oTBeTcTBeHHOCThIO M3naTensckuil nentp « BEHTAHA-T'PA®y;
Axuunonepnoe obmectBo «M3narensctBo «lIpocsemenne»2025r.

METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA

» Marematuka. ['eomerpust; 10 knacc. yrinyoinennoe ooydenune Mep3msk A.L.,
Homupogckuii [[.A., [Tonsko B.M.; nox penaknueii [Togonsckoro B.E. O6mecTBo ¢
OrpaHMUYEHHON OTBETCTBEHHOCTHIO M3natenbckuii nentp «BEHTAHA-I'PA®y;
AxkmmonepHoe obmectBo «M3aatenbetBo «IIpocBemenne»2025 v

* Marematuka. ['eomerpust; 11 knacc. yriny6nennoe o0ydenne Mep3isk A.L.,
Homupogckuii [[.A., [Tonsko B.M.; nox penaknueii [Togonsckoro B.E. O6mecTBo ¢
OrpaHMUYEHHON OTBETCTBEHHOCTHIO M3natenbckuii nentp «BEHTAHA-T'PA®y;
AxkrmonepHoe obmiectBo «M3aarenberBo «lIpocsemenne»2025 r.

JunakTudeckue MaTepuaibl Maremaruka: anreOpa v Hayajia MaTeMaTHIeCKOro
aHanuza, reomerpus. ['eomerpus. 10-11 -e kimaccel: 6a30BbIi U yrITyOJICHHBIH
ypoBuu. JI.C.Atanacsn, B.®.byry3os, C.b.Kanomues, 2.1 .Ilo3ns1k,

JI.C.Kucenéa Mockaa, [Ipocsemenue, 2024

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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https://math-ege.sdamgia.ru/methodist
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