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MOSACHUTEJIbHAS 3ATINCKA
PaGoyas nmporpamma 1o kypcy «l'eomeTpusi» Ha YpOBEHb CPEIHETO 001Iero 00pa3oBaHus
MOY «(I'MMHA3USA No58» paspaboraHa ¢ TOMOIIBIO KOHCTPYKTOpa pabO4YuXx Iporpamm
(https://eds00.ru/) B COOTBETCTBHH ¢ TPEOOBAHUSMHU:

. ®depnepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpa3zoBanun B Poccuiickoi
Denepauuny;
. npukasza MunuctepcTBa oOpazoBaHusi W Hayku Poccuiickoit denepanuu ot 17

anpenst 2012 1. Ne 413 «O6 yrBepkneHun (henepaabHOro rocyJapCTBEHHOTO 00pa30BaTeIbLHOTO
CTaHaapTa cpeHero o0Iero oopa3oBaHus»,

. npukaza MunucrepctBa npocsemienus Poccuiickoit @enepaunn ot 12.08.2022 Ne
732 «O BHeCeHMHM W3MEHEHHWH B (efepalbHBIN TOCYIapCTBEHHBIM 00pa30BaTeNbHBINA CTaHIAPT
CpeIHero o0mero oopa3oBaHUs,

. denepanbHOl 00pa3oBaTENbHON MPOrPaMMBI CpEIHEro ooiero oo6pazoBaHus,
YTBEPAKACHHOM MpHKkazoM MunucrepcTBa npocseuieHus Poccuiickoit @enepanuu ot 18 mast 2023
r Ne 371;

. npukaza MunucrepctBa npocsemienus Poccuiickoit ®enepaunu ot 22.03.2021 Ne
115 «O0 ytBepxknenuu [lopsiaka opranuzanuy 1 OCyIIeCTBICHUS 00pa30BaTENbHON JeSTeIbHOCTH
110 OCHOBHBIM 00111e00pa30BaTeIbHBIM IPOTrpaMMaM — 00pa3oBaTeIbHBIM IPOTpaMMaM HA4aIbHOTO
00111er0, OCHOBHOTO OOIIIETO U CPEIHET0 00IIero o0pa3oBaHMI;

. CII 2.4.3648-20 «CaHuTapHO-3IHIEMUOJIOTHYECKUE TPEOOBAHHS K OPTaHU3aIMSIM
BOCIIUTaHUS W OOYy4YeHHUs, OTIbIXa WU O3IOPOBIEHUS JETed M MOJOICKU», YTBEPKICHHBIX
MMOCTaHOBJICHHEM TJIABHOTO CaHUTapHOTO Bpada oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['urnennveckrie HOpMATUBBI U TPEOOBAHUS K 0OECTIEUYCHHUIO
0e30macHOCTH | (WiH) OE3BPEIHOCTH s YelIoBeKa (DaKTOpOB Cpeabl OOMTAHU», YTBEPKIACHHBIX
MOCTAHOBJICHUEM IJIaBHOT'O caHUTapHOro Bpada ot 28.01.2021 Ne 2;

. Konnenmnus passutus mMaTemaruueckoro obpaszoBanus B Poccuiickoi ¢enepanuu
(yrBepxkeHa pacniopsbkenreM IlpaButensctBa Poccuiickoit denepaunu ot 24 nexadps
2013 r. Ne 2506-p)

. yueOHoro miaHa cpeanero obmero obpazoBanuss MOY «'MMHA3USA Ne58» (B
crpykrype OOIT COO;

. paboueii mporpammsel Boctiutanugs MOY «'UMHA3UA Ne58» (B ctpykType OOIIT
COO).

Pabouas nporpamma no npeamery «l eomeTpus» OpueHTHPOBaHA Ha CIIEIYIOLIHE [eJIeBbIe
IPUOPUTETHI JYXOBHO-HPABCTBEHHOIO Pa3BUTHs, BOCHUTAHMS W COLUAIM3AlMU OOyYaroIIuxcs,
chopmynupoBanssle B [Iporpamme Bociutanuss MOY «(I'MMUMHA3US Ne58y»:

- MaKCUMaJIbHOE UCIOJIb30BaHHE BOCIIUTATEIBHBIX BO3MOXKHOCTEN COJEpKaHUS yUeOHBIX
npeaMeToB i (QOpPMUPOBaHHUS y OOYYAIOUIMXCS POCCUHCKUX TPaJWLIUOHHBIX JYyXOBHO-
HPABCTBEHHBIX U COIIMOKYIBTYPHBIX [IEHHOCTEH, POCCUHCKOTO UCTOPHUUECKOTO CO3HAHUS Ha OCHOBE
UCTOPUYECKOTO TMPOCBEIIEHHs; MOAOOp COOTBETCTBYIOIIETO COACP)KAHUS YPOKOB, 3a/aHui,
BCIIOMOT'aTENIbHBIX MaTePUaJIOB, MPOOIEMHBIX CUTYalUH sl 00CYXKIEHUM;

- BKJIIOYEHHE YYMTEIIMU B pabodyue MporpamMMbl MO Y4eOHBIM IpeAMeTaM IeJeBBIX
OpUEHTUPOB PE3YNBTATOB BOCIUTAHUSA, UX YUYET B ONpPEAEICHUH BOCIMTATENbHBIX 33/1a4 YPOKOB,
3aHSATHUH;

- BKJIIOYEHHE YYUTENIMU B paboure nmporpamMmbl Y4eOHBIX MPEIMETOB, KypcOB, MOAYEH
TEMAaTHKU B COOTBETCTBUHU C KaJICHIAPHBIM [UIAHOM BOCIIMTATEIbHON pabOTH TMMHA3HH;

- BBIOOp METO/10B, METOJIMK, TEXHOJIOTHii, OKa3bIBAIOIIMX BOCIUTATEIHHOE BO3/IEHCTBUE HA
JUYHOCTh B COOTBETCTBHUM C BOCHUTATEIbHBIM MJ€AJOM, LEIbI0 M 337adaMM BOCIHUTaHMS,
LEJIEBbIMU OPHUEHTHpPAMHU PEe3yJIbTaTOB BOCHUTAHUS; pPEaTU3alMI0 MPUOPUTETAa BOCIHMTAHUS B
y4eOHOIl e TeTbHOCTH;


https://edsoo.ru/

- MPUBJICYCHUE BHUMAHUSI OOYJAIOIINUXCS K IEHHOCTHOMY aCHeKTy M3Y9aeMbIX Ha YPOKax
MIPEIMETOB, SIBJICHUNA U COOBITUH, MHUITMUPOBAHUE OOCYXICHUH, BHICKA3bIBAHUM CBOETO MHEHHWS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIICHHS K H3y9aeMbIM COOBITHUSIM, SIBICHUSM, JTUIAM;

- TMPUMEHEHHE WHTEPAKTHBHBIX (OpM Yy4yeOHOUW pabOThl — WHTEIUICKTYAIbHBIX,
CTUMYJUPYIOIIUX TO3HABATEJIbHYI0 MOTHBAIMIO, HUIPOBBIX METOJMK, JUCKYCCHH, Iarolux
BO3MOKHOCTH IMPHOOPECTH OIIBIT BEICHHSI KOHCTPYKTHUBHOTO JUAJIOTa; TPYIIIIOBOM pabOThI, KOTOpas
YYUT CTPOUTHh OTHOLIEHUS M JIEHCTBOBaTh B KOMaHJE, CIOCOOCTBYET Pa3BUTHIO KPUTHUYECKOTO
MBIILJICHUS;

- moOyXeHne OOyJaroImxcsi COONMoIaTh HOPMBI MOBEACHHS, TpaBHUia OOIIECHUS CO
CBEPCTHUKAMH M TIEJaroraMu, COOTBETCTBYIOIIHE YKJIaAy OOIIe00pa3oBaTeIbHOW OpraHu3allu,
YCTaHOBJICHHE U MOACPKKY JOOPOKETATETLHON aTMOCQEPHI;

- OopraHm3anuip me(cTBa MOTHBHPOBAHHBIX W APYAUPOBAHHBIX OOYYAIOIIUXCS HaJ
HEYCMEBAIONIUMH  OJHOKJIACCHUKAMH, B TOM 4HCIE C OCOOBIMH 0O0pa3oBaTelbHBIMH
MOTPEOHOCTSAMHM, JAIOIIECTO OOYYarOIIUMCs COLMAJIBHO 3HAYUMBINH OMBIT COTPYIHUYECTBA H
B3aMMHOM ITOMOIIIH;

- MHUIIUUPOBAHUE U MOJIEPIKKY UCCIIEOBATEIBCKOM 1eATEIHbHOCTH 00YUaIOIIUXCsI, TUTAHUPOBAHNE
Y BBITIOJIHEHUE WHMBHUIYAJIbHBIX U TPYIIOBHIX MPOEKTOB BOCIIUTATEILHON HAPABICHHOCTH.

['eomeTpus sIBIISIETCS OJHUM U3 0230BBIX KypCOB Ha YPOBHE CpeTHET0 001IeTo 00pa3oBaHus,
Tak Kak oOecrne4ynBaeT BO3MOXHOCTh HW3YYEHUS TUCIUIUIMHAPHOW €CTECTBEHHO-HAYYHOMU
HAIpaBJICHHOCTH W NPCIAMETOB T'YMAHUTAPHOI'O IMUKIIA. HOCKOJII)Ky JJOIT'MYCCKOE€ MBIIIJICHHUC,
dbopMupyeMoe Mpu HU3YYEHUU OOYYAIOIIMXCS, HCIONb3YeT MOHSITHIHBIE OCHOBBI TEOPUHU, MPH
JOKa3bIBAaHWUHU PE3YJIbTATOB U IMOCTPOCHUH LECIIOYCK JIOTHICCKUX YTBep)KIleHI/Iﬁ IIpu OoMnpeaAcCICHUN
FEOMETPUUECKUX 3a]a4, YMEHHE BBIABUHYTb U J0Ka3aTh THIIOTE3bl, HEMOCPEICTBEHHO
HCIIOJIB3YEMBIC MPU YCTAHOBJICHMU CCTCCTBCHHO-HAYYHOI'0 LKUKIIA, B YaCTHOCTU (bI/ISI/ILIeCKI/IX
3ajad.

[lens mporpammsl yueOHOro kypca «l'eomerpusi» Ha yriyOJE€HHOM YpPOBHE — pa3BUTHE
€CTECTBEHHBIX CIIOCOOHOCTEH O0OYyYalOIIUXCS MPU H3YYCHHH TEeOMETPUM, KaK OCHOBaHHUE
npeaMeTHOM obnactu «Marematnka u WHGOpPMATHKa» dYepe3 oOecleueHrne BO3MOXKHOCTEH
MPUOOPETEHUS U UCIIONIb30BaHUS 00Jiee KOHCEPBATUBHBIX T€OMETPHUECKUX 3HAHUN U JICUCTBHH,
KOHKPETHBIX T€OMETPUYECKUX (QUryp, HEOOXOOUMBIX Il YCHEIIHOTO MHpOo(hecCHOHATBLHOTO
oOydeHus. oOpa3oBaHKe, CBA3aHHOE C UCIIOJIb30BAaHUEM MaTeMaTHUKH.

[TpropuTeTHBIMH 3a7jauaMu Kypca 00y4deHHs Ha yriIyOJEHHOM YPOBHE, PACIIUPSIIOIIMMHU U
YCHIIMBAIOIIMMU Kypc 6a30BOTO YPOBHS, SBISIOTCS:

paciMpeHue NpeJCcTaBlIeHni 0 reorpaduu Kak 4aCTU MUPOBOM KYJIBTYpPBI U CIIOCOOCTBYET
OCO3HAHHUIO B3aUMOCBSI3U Teorpaduu ¢ OTAECTLHBIM MUPOM;

CobOpaHusi mpencTaBiIeHUM O MPOCTPAHCTBEHHBIX (uUrypax, TakUX Kak CIIOKHBIE
MaTeMaTHYeCKUe MOJETH, YMEHUE OIHUCHIBAaTh M M3y4aTh PA3IMUYHBIC SBIICHUS, OKPYKAIOIINE
MUp, 3HAHHE OHSITHOT'O YCTPOMCTBA Mo pa3aeny «CrepeoMeTpus» Kypca MaTeMaTHKU;

METOJIBI, BJIAJCIONINE BO3MOXKHBIMH TOHSITHSMH O TPOCTPAHCTBEHHBIX (UTypax M UX
IMPUHIUIIHAIBHBIC TNPUYHUHBI, 3HAHWC BBLIBOJOB, (bOpMy.TI U YMCHHUC HUX MNPHUMCHATH, MCTOBbI,
JTIOKA3bIBAIOIIHE BHIBOIBI M HAXOXKCHHE HECTAaHAAPTHBIX METO/IOB PEIICHUS 3a1a4;

METO/IbI, TO3BOJISIIOIIME pACMO3HABaTh YEPTEXKH, MOJEIW U, B TIEPBYIO OYEPElb,
MHOTOTPaHHHUKHU M UHTEJUIEKTYallbl, KOHCTPYUPOBATh TEOMETPUUECKUE MOIEINH;

MO3BOJIACT IIOHATH BO3MOXHOCTU AKCHOMATHUYCCKOIO TIIOCTPOCHHA MATEMaTHYCCKUX
TEOpUH, TTO3BOJISIET MOHATH POJIb AKCHOMATUKHU TIPU PA3IMYHBIX PACCYKICHUSIX;

MCTOJbI BJIAACHUA MCTOJaMH O0Ka3aTCJIbCTBa W PCIICHHUA aAJITOPUTMOB, HABBIKHM HX
NPUMEHEHHUs, TPOBEIECHHUE  JOKAa3aTeNbHBIX  PACCYKICHHA B  MpOLECCe  pelIeHUs
CTEpEOMETPUYECKUX 3aJad M 33Jady C [PaKTUYECKUM MpeoOpa3oBaHuEM, oOecreueHue
MPEJCTaBICHUSI O HEOOXOAUMOCTH JOKa3aTelNbCTBA MpPH OOOCHOBAHMHM MaTEeMaTHUYECKHX
YTBEPKACHUM U MPUMEHEHNE aKCHOMATHUKH B PA3TUYHBIX JE€TYKTUBHBIX PACCYKICHUSAX;



pa3sBUTHE U COBEPUICHCTBOBAHWE HMHTEIUICKTYaIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
o0y4aroImuxcsi, MO3HABATEIIBHOM AKTUBHOCTH, WUCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBIILUIEHUS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

Crioco0b! (PyHKIIMOHAIBHOW I'PaMOTHOCTH, PEJIEBAHTHOM TEOPHU: HABBIKM PACIO3HABATH
MPOSIBJIICHUS] TEOMETPUYECKUX MTOHATUH, 00BEKTOB M 3aKOHOMEPHOCTEH B PA3IMYHBIX KU3HEHHBIX
IPUCIOCOOICHUSAX U MPU U3YYEHUH IPYTUX (PU3NUECKUX MPEAMETOB, IPOSIBICHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEHN, MOJEIUPOBAHUE KOHKPETHBIX CUTyalui, IOCTPOCHHBIX MOJCIICH, TOUHBIN
pe3ynbTar.

OcHoBHBIMU cojepKaluMucs JTUHUAMU Kypca «I'eomerpusi» B 10-11 knaccax siBisiroTCS:
«[IpsiMble ¥ MIOCKOCTH B MPOCTPaHCTBE», «MHOrorpanHukn», «Tena tenedoHa», «BekTopsl u
KOOpJMHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo ®I'OC COO TpebGoBaHHE «YMETh OIEPUPOBATH TMOHATHIMM,
pENeBaHTHBIMHU TTOKA3aTeNIIMU Ha YIIIyOJIeHHOM ypoBHE oO0ydenus B 10—11 kimaccax, OTHOCUTCA
KO BCEMY COJEp’KaTebHOMY JMHEHHOMY Y4eOHOMY KypCy, @ METOJbl JIOTMYECKUX YMEHUH
U3BJIEKAIOTCSI HE TOJIBKO IO COJEPKATEJIbHBIM JIMHUSAM, HO U 10 rogaM ooyuyenusi. Conepxkanue
o0Opa3oBaHus, OXBaThIBAIOLIECE IpEAMETHbIE pe3yiabTaThl ocBoeHUs PenepanbHON paboueit
IIPOrpaMMBl, paclpeAeIeHHON 0 rofaM 00y4eHHUsl, CTPYKTYpUPOBAHO TaKMM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, NPUHLIMIIHAIBHBIM BOIpOcaM 00ydeHHUs oOpallaliuch 4acTo. DTO MO3BOJISET
OpraHu30BaTh BJIQJCHUE I'€OMETPUYECKHMHU IOHATHAMHU U HABBIKAMHU IOCIEAOBATEIbHO U
H0CJIEI0BATENBHO, C COOJIIOACHUEM IPUHLIUIIOB [IPEEMCTBEHHOCTH, HOBBIX 3HAHUH, BKJIFOUEHHBIX
B OCHOBHYIO CHCTEMY I€OMETPUYECKHUX MPEICTABICHHBIX 00YYaIOIINXCs, paCIIMPEeHUs U ciaabdas
ee, 00pa3ys NpOYHble MHOXKECTBEHHBIE CBSI3H.

[lepexoxa K U3y4EHHUIO TE€OMETPUH Ha YIIIyOJICHHOM YPOBHE ITO3BOJISCT:

co3laTh ycioBus AnA  auddepeHnManuu  00ydyeHus, IOCTPOMTh  CTaHAApTHBIE
o0Opa3oBaTeNbHBIE TPOTPAMMBI, 00ECIEUUTh YIIyOJIEHHOE H3yueHHE T'€OMETPUU KaK OCHOBY
Kypca npesnMera «MaremaTukay;

MOJMOTOBKA OOydaroumxcs K MPOAOKEHUIO M3YyUYEHHUsT MAaTeMaTUKH C y4€TOM BbIOOpa
Oynymeit  mpodeccun,  oOecmeurBamIIed  MPEeMCTBEHHOCTh  MEXAY  OOIUM U
poQeCCHOHAIBHBIM 00pa30BaHUEM.

[Tpu u3yuenun kypcoBoro kypca «l'eomeTpusi» Ha yriayOoaEéHHOM ypoBHE oTBojuTcs 204
gaca: B 10 kimacce — 102 gaca (3 vaca B Heqeno), B 11 kimacce — 102 vaca (3 gaca B HefIelo).

COJAEPKAHUE OBYYEHUSA

10 KUIACC

IIpsimble ¥ II0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHA cTepeoMeTpHuH. Touka, MpsiMast IIOCKOCTh, MpocTpaHcTBo. [ToHsATHE 00
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIEIACTBUS U3 HUX.

B3anMHOe pacrionokeHue mpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, MTapalIeIbHbIE U
ckpemuBaromuecs mnpsaMele. [Ipu3Hakn ckpemmBaHus OpsMbIX. [lapamienbHOCTE NPSMBIX H
IIJIOCKOCTEH B IPOCTPAHCTBE: MAapaJUIEIbHOCTD IPSIMBIX B IIPOCTPAHCTBE, MAPAIIICIBHOCTD TPEX
NapaJUIeIbHbIX, MNapaUIEIbBHOCTh NPSAMBIX M IIOcKocTeil. [lapamienbHOe W LEHTpanbHOE
OPOCKTHpPOBaHUE,  HM300pakeHWe  pucyHok.  OCHOBHBIE  CBOWCTBAa  NapayjieIbHOTO
npoekTupoBanus. M300paxxeHre Gpurypsl B napamieabHOU NPOEKIUHU. YTIIbI C COHANpPaBIeHHBIMU
OKHaMH, Yrojl Mex1y B3IVIaMH B IIPOCTpaHCTBE. [lapaiienbHOCTh IIIOCKOCTEN: apalielIbHbIe
IJIOCKOCTH, CBOMCTBA MapalljieNbHbIX TIocKocTel. [Ipocreiinirie mpocTpaHCTBEHHBIE (PUTYphI Ha
IIJIOCKOCTH: TETPAdIP, NapajUIECIEIUIIE]], IOCTPOCHUE CEUCHUM.

[lepneHAUKYISIPHOCTE M IUIOCKOCTB: OIOPHBIE TPSIMBIE B IPOCTPAHCTBE, MNpsSMbIE
HEepIEeHIUKYIISPHBIE U OTIOPHBIE K TNIOCKOCTH, IPU3HAKU (PYH/ITAaMEHTHOCTH MPSMbIE U IIIOCKOCTH,
BBIBOJIBI O MIPSIMOM OMOPHOM MITOCKOCTH. OPTOTOHAIBHOE MPOECKTUPOBaHKE. [leprneHauKynsipHbIe
U HAaKJIOHHBIC: PACCTOSAHME OT TOYEK IO IUIOCKOCTH, PACCTOSHUE OT IPSAMOU 1O IUIOCKOCTH,
npoeKLust GUryphl Ha MITOCKOCTh. [leprneHaAnKyIIpHOCTh MITOCKOCTEN: MPU3HaK (yHIaMEHTHOCTH
JBYX I1ockocrei. Teopema o Tpex onopax.



VYIu1Bl B IPOCTPAHCTBE: YIOJI MEKY IIPSIMOU U INIOCKOCTBIO, IBYTPAHHBIA YIOJI, TUHEHHBII
yrojl ABYIpaHHOro yria. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOHCTBa IUIOCKHUX YIJIOB
MHOrorpatHsoro yria. CBOHCTBa IJIOCKMX U JIBYTPAaHHBIX YIJIOB TPEXTPaHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa.

MHororpaHHuKu

Buibl MHOTOrpaHHHUKOB, pa3BEPTKAa MHOTOrpaHHUKA. [Ipu3Ma: n-yronpHas npusma, npsamas
U HaKJIOHHAs TpPHU3MbL, OOKOBas W TOJHOMNOBEPXHOCTHass mpu3Mbl. [lapamienenumnen,
NPSIMOYTOJIBHBIA Mapajulelienunel M ero cpBoiicTBa. Kparuaiilime myTd Ha NOBEPXHOCTh
MHOrorpaHHuka. Teopema Diunepa. IIpoctpanctBennas caenka Iludaropa. I[Mupammpma: n-
yroyibHas MUpaMujia, IpaBUibHAs U ycedeHHas nupaMusl. CBoiicTBa pédep n OOKOBBIX IpaHeil
Jlornueckue nupamunbl. [IpaBuiibHbIE MHOTOIpaHHUKU: IIpaBWIbHAs IpHU3Ma U HENpPaBUJIbHAsS
NUpaMuJia, HEPaBUIIbHAS TPEYTroIbHasi MUPaMU/Ia U IPaBUIbHBIN TeTpasap, Kyo. [IpencraBnenue
0 MPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3/P, JOJAEKAAP U UKOCABP.

Bbruncnenue 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaronanu, yriasl. [lmomans
MOBEPXHOCTU IMOBEPXHOCTH W TMOJHAsl MOBEPXHOCTb NPSMbBIX IPHU3M, IUJIOLIAJb OCHOBAaHUH,
MPEACTABICHHAs] O IIOBEPXHOCTH MOBEPXHOCTH MNpsMbIX mpu3M. [lnomans mnoBepxHOCTH
MIOBEPXHOCTH U MpaBUiIbHAs MUPAMUA, IOCTPOEHHAS Ha IUIOIAN YCEUEHHON MUpaMUIbl.

Cummerpust B MIPOCTPAHCTBE. DIIEeMEHThI CUMMETPUU MPaBUJIbHBIX
MHOrOrpaHHUKOB. CUMMETpHsI B IPaBUJILHOM MHOTOTPaHHMKE: CUMMETpPHUs Napasulesenunea,
CUMMETpHUS MIPABUJIbHBIX [IPU3M, CUMMETpHUs JIornueckue nupamuibl.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

[lonsiTUA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOILO BEKTOPA,
KOJUJIMHEapHBbIE, COHAIIpaBJICHHbIE u HaIpaBJICHHbIE HaIpaBJICHUS. PaBencrBo
BEKTOpOB. J[eCTBUSI C BEKTOpaMH: COCTABICHUE U BBIYMTAHUE BEKTOPOB, HECKOJIBKO BEKTOPOB,
YMHOX€EHHE BeKTopa Ha uncio. CBolcTBa ClI0KEHHs BEKTOpOB. CBONCTBA YMHOKEHUSI BEKTOPA
yucia. [lonstre koMnmnanapHbix pemeHuil. [Ipu3Hak KoMmianapHOCTH Tpex BEKTOpoB. IIpaBuio
napajuienenunena. Teopema O pa3lokKEHMM BEKTOpa MO TPEeM  HEKOMIUIaHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunate!l Bekropa. CBsi3b
MEXJly BEKTOpaMU KOOpAMHAT U KOOpJMHATAMU TOUYEK. YTOJ MeXIy BekTopamu. CkanspHOe
IIPOU3BE/ICHNE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMIAMHOAPUYECKAas TOBEPXHOCTh, KOHWYECKAash IOBEPXHOCTh, CQepudeckas
MOBEPXHOCTh, 00pa3yrolie NOBEpXHOCTHU. Tena coo0IatoT: UINHIIP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. BzaumHoe pacnonoxkeHne c@epbl M IUIOCKOCTH, KacaTeslbHas IIIOCKOCTb
cdepsl. M300paxeHune Ten Ten Ha MI0cKocTh. Pa3BépTka nnnunapa u konyca. CumMmeTrpus cepsl
U 11apa.

O6Bvém. OcHOBHBIE CBOIcTBa 00BbEMOB Teid. Teopema 00 oObeMe NPSIMOYTOJIBHOTO
napajuiesienunena u cieactBus u3 Hero. OOBEM NMpsAMON M HAKIOHHOW NMPU3MBI, HWIMHIpA,
nupamMubl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMEeHTa.

KomOuHanmu Ten KOMMYTaTOpPOB W MHOTOTPaHHHUKOB. [Ipu3ma, BHmcaHHas B IMIIMHJD,
onucaHa okoso uiauHapa. [lepeceuenue cdeprl u mapa ¢ mwiockocteio. Kacanue mapa u chepa
TUTOCKOCTHOCTH. [IOHSITHE MHOTOTpaHHWKA, ONMMMCAHHOE BOKPYT cdepbl, cdephl, BIIMCAHHON B
MHOTOT'PAaHHHK MJTH TEJIO MHTEIJICKTA.

[Inomane MOBEPXHOCTH IMJIMHApPA, KOHYyca, miomanb cepsl u ee yacteil. [lomobue B
npoctpanctBe. OTHoOIIEHHE OO0BEMOB, IUIOMAAEH BBINIAIUT Kak ¢urypa. IIpeobpazoBanue
nonobus, romoteTHs. PemieHue 3agad Ha IMJIOCKOCTH C MCHOJIb30BAaHHUEM CTEPEOMETPHUECKHUX
METOJIOB.

[ToctpoeHue ceueHWil MHOTOTPAHHUKOB M TN 3HAaHUE: CEYEHHE IMJIMHAPHYECKOE
(mapasuienbHO U QYHIAMEHTHO OCH), CeUeHUE KOHYca (MapasielbHbIe OCHOBAHUS U IPOMEXKYTKH



yepe3 BEpIIMHY), CEUYCHHE Iapa, METOJbl MOCTPOCHUS CEYCHHI: METOJ CJIEAOBAHMS, METO]
BHYTPEHHETO MTPOCKTUPOBAHMS, METOT IEPEHOCA CEKYIIEH TIIIOCKOCTH.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BekToper B mpoctpancTBe. Ormepand Haj BeKTopamMu. Pa3HooOpasue yMHOMKEHUS
BekTOpoB. CBoiiCTBA BEKTOPHOTO yMHOXeHHus. IIpsmoyronpHas cucrema KOOpAMHAT B
npoctpanctBe. KoopaumHaTel BekTOopa. BektopHoe mnpmiioxkeHue Ha 0Oasze. KoopaumHanmoHHO-
BEKTOPHBIN METO/I IIPH OIPEICIICHUH T€OMETPUUECKUX 3aau.

J{BMKeHHUsI B POCTPAHCTBE

JBuxenust mpoctpancTtBa. OtoOpaxenus. JIBWKeHHUS W paBeHCTBO ¢urypbl. OOmume
CBOMCTBA JEWUCTBUUA. BuUIbl IBMKEHUHN: MapaJljieIbHbIA TMEPEHOC, LEHTpalbHas CUMMETPUS,
3epKalibHasi CHMMETPHSI, TTOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus mogodus. [Ipsimas u cdepa
Ditnepa.

IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYHEBHOI'O KYPCA «I'EOMETPUSI»
(YIT'JIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xxnanckoe BoCIMTaAHHE:

c(hOPMUPOBAHHOCTh  TPAKAAHCKOM TMO3UMIMUMU OOYy4YaIOIMIErocsi KaK aKTUBHOTO W
OTBETCTBEHHOT'O 4JIEHA POCCHICKOro OOIECTBa, MPEICTaBICHUE MATEeMaTHYECKUX OCHOB
Pa3BUTHS PA3IMYHBIX CTPYKTYP, HAIIPABJICHHUS, ITPOLIEAYp 0OIIecTBa (BBIOOPHI, OIIPOCHI U IPYTOE),
YMEHHE B3aMMOJICHCTBOBATh C KOHKPETHBIMUA HHCTUTYTAMH B COOTBETCTBHH C UX OCOOEHHOCTSAMU
Y HAa3HAYCHUEM;

2) NnaTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKON TPax)AaHCKON HACHTHYHOCTH, MOJJAEP)KKA MPOIUIOTO U
COBPEMEHHON POCCUUCKOM MaTEeMaTUKH, LIECHHOCTHOE OTHOILLIEHUE K JOCTUKEHUSM POCCUUCKHX
MaTeMaTUKOB W POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYruX HayKaxX, TEXHOJIOTHUSIX, TPUHIUIIAX S3KOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHHE TYXOBHBIX IIEHHOCTEH POCCHIICKOT0 Hapoja, chopMHUPOBAHHOCTH MOPAIBLHOTO
CO3HAHMUsI, ITUYECKOTO TMOBEICHHS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
HayKH U chepbl yu€HOT0, OCO3HAHHE TUYHOTO BKIIA/1a B MOCTPOCHHUE OYyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUYAs ICTETHKY MaTeMaTHYEeCKHMX OCOOEHHOCTEH,
00BEKTOB, 3aj7a4, PEIICHHH, PacCyKJIECHUM, BOCIIPUUMYUBOCT K MAaTEMaTUYECKUM AaCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) rocypapcrBeHHOe BOCIIMTAHUE:

pa3paboTaHHbBIE METObI TPUMEHEHHUS MaTEMaTHUYECKUX 3HAaHUH B 3TOPOBOM U O€30MacHOM
oOpaze JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (3I0pOBOE IHTAHHE,
cOANMaHCUPOBAHHBIM PEXUM 3aHATUH W OTABIXA, PErylspHas IWHAMUYECKas aKTHUBHOCTB),
000CHOBaHUE COBEPIICHCTBOBAHUS P 3aHIATHIX CIIOPTHBHO-030POBUTEIHHOU TEPPUTOPHUEH;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPYIy, OCO3HAHUE IIEHHOCTEH TPYAOTIO0HS, HHTEPEC K Pa3IMIHBIM chepam
npohecCHOHANFHOM NeATEeIbHOCTH, MEePeXo]] ¢ MAaTEMATHKOW W €€ MPUIOKCHHUSIMH, YMEHUE
OCO3HaBaTh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccun U pealn30BBIBaTH COOCTBEHHBIE
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM0OOpa30BaHMIO Ha TMPOTSHKEHWU BCEW JKU3HU, TOTOBHOCTh K AaKTHBHOMY pa3BHUTHE B
MPaKTUYECKHUX YCIOBUAX 3a/1a4l MaTEMaTUYECKOW HaIpaBJIE€HHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

chopMylIMpOBaHHAS KyJIbTypa, MOHUMaHHE COIMAIbHO-DKOHOMUYECKHX MPOIECCOB B
COCTOSSHUM TMPUPOJHOW U COLUMAIbHOW Cpelpl, MOHMMAaHHE TJI00AJBbHOTO XapakTepa
AKOJIOTMUYECKUX MPOOIEM, OpUEHTAIUS Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS



3a1a4 B 00JIaCTH OKPY)KAIOLIEH Cpefbl, TUIAaHUPOBAHHUE MOCIEAYIONIMX ACHCTBUN M OIEHKA UX
BO3MOKHBIX MOCJIEICTBUI ISl OKPY>KAIOILIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHS, CTAHIAPTHBIA MOAXO PA3BUTHUS HAYKH U TMPAKTUKH,
MOHMMAaHUE MaTEeMaTHYeCKOH HayKu Kak cdepa ACSITENbHOCTH, JSTanbl €€ pa3BUTUA U
WHHOBAIlMOHHOCTU U1  Pa3BUTUS LMUBUJIM3ALMM, BIIAJICHUE S3bIKOM MaTEMAaTUKU U
MaTEeMaTUYeCKOU KYJIbTYpOH KaK CPEJCTBO MO3HAHUS MUPA, TOTOBHOCTh M3y4aTh MPOCKTHYIO U
HCCIIEIOBATENIbCKYIO 1€ TEbHOCTh MHAMBUIYAJIBLHO U B TPYIIIE .

METANPEAMETHBIE PE3YJIbTATBI
Ilo3naBaTe/bHBbIE YHHBeEPCAJIbHbIE TEXHOJOTHYECKHE 1eiiCTBUS

Ba3oBble JJornueckue aeicTBus:

BBISIBJIAATH M XapaKTEPU30BaTh OCHOBHBIE TPU3HAKN MATEMAaTUYECKUX O0OBEKTOB, MOSICHEHMUS],
CBSI3M MEXIy HMOHITUSIMH, (POPMYIUPOBATH ONPEICICHUE MOHATUI, COXPAHATh CYIIECTBEHHBII
NpU3HAK KJIacCU(UKAIMKM, OCHOBAaHUS Ui OOOOINEHUS W CPaBHEHHUS CBSA3CH, KpUTEpUi
MIPOBE/ICHUS aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMpPOBaTh W MPEOOPA3OBBIBATH CYXKICHUS: TPEAB3ATHIC U
OTpUIATENIbHbIC, EAMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJIATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpEYHUs B (hakTax,
JMaHHBIX, HAOMIONEHHWSX U  YTBEPXKICHHUSX, TMpeasaratb KpPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbI C MCIOJb30BAaHUEM JIOTMKU COXPAHEHUS, NE€IYKTUBHBIX U MHAYKTHBHBIX
YMO3aKJII0UYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSTEIbHBIC 10KAa3aTeIbCTBA MATEMATHUECKUX YTBEPKACHHUM (TIPAMbIE 1
MPOTUBHBIE), BBICTPAWBATh APIYMEHTALMIO, [PUBOJUTH TPUMEPBI H  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE MHEHUS U BBIBOJIBL;

BbIOpaTh crocob peeHus: yueOHo! 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUH,
BbIOMpaTh HanboJee MOIXOSIINE BAPHAHTHI C YUETOM, CAMOCTOSITEILHO BbIICJICHHBIX ).

Ba3oBble nccienoBarebckme 1eiCTBUSA:

UCIIOJIb30BaTh BONPOCHI B KadyeCTBE HCCIEAOBATEIbCKOIO HWHCTPYMEHTA I[O3HAHUS,
dbopMyIUpOBaTh BOIPOCH], (UKCHPOBATH MPOTUBOPEUYHE, MPOOJIEMY, COXPAHITh HCKOE U
cylecTBymolee, GopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHUE;

IIPOBEJICHUE CAMOCTOSITENIbHO CIUIAHWPOBAHHOIO JSKCIIEPUMEHTA, MCCIEI0BAaHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBIECHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMH, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHNS U BBIBOJBI MO Pe3ylbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs1, UCCIIEI0BAaHNUs, OLIEHUBATh JOCTOBEPHOCTh PE3YJIbTaTOB, BHIBOJOB U 000OLICHHUI];

CIIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MpOIlEcca, a Takke BBIABHHYTH OOpPHOYy O ero
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH JeUnUT WHPOpMAIMK, TAHHBIX, HEOOXOAMMBIX IJIsI OTBETa Ha BOIPOC U
pelIeHus 3a1ay;

BEIOMpaTh HMHPOPMAIMIO W3 HWCTOYHHKOB  PA3JIMYHBIX THIIOB, aHAJM3UPOBATH,
CUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIUIO PA3TUUHBIX (OPM U MPEACTABICHUN;

CTPYKTYpUpOBaTh HUHGOpPMAIMIO, €€ BBICOKOE IMOJOXKEHHE B Pa3WYHbIX (opmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHUTH HAJC)KHOCTh MH(POPMAITUU 110 CAMOCTOATEIHLHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.
KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIEC TEXHOJIOTHYECKHE AeHCTBUS

OO0uienne:

BOCTIIPUHUMATh M (QOPMYJIHPOBATH CYXKACHHUS B COOTBETCTBUU C TOJOXKEHUSIMHU H
KpUTEpUAMU OOIIEHHUS, SICHO, TOUHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U



NUCbMEHHBIX TEKCTaX, JaBaTh OOBSICHEHHUS IO XOAYy pelIeHHs 3agady, KOMMEHTHPOBATb
MOJTyYEHHBIN pe3yJIbTaT;

B Xoja€ OOCYXKIEHHs 3alaBaThb BONPOCHI II0 CYIIECTBYIOLIEH 0OCYKAaeMoil Teme,
npobiemaM, perraeMoi 3ajade, BbICKa3blBaTh UJAEH, LeJIEHANPaBIEHHbIE IOUCKOBBIE PELICHHUS,
COIIOCTaBJIATh CBOM MHEHHUS C OOCYXICHHMSMH JIPYTMX YYAaCTHHKOB JMAJIOTa, HAXOAUTh
apryMeHTHI M COMOCTABIIATh O3ULMH, B KOPPEKTHOH (popme hopMynupoBaTh pa3HOIIacus, CBOU
BO3Pa)KEHUS;

BBICOTa PE3YyJbTATOB pEIICHUS 33Jayd, OKCIEPUMEHTa, MCCIEIOBaHUsA, IPOEKTa,
camoctostensHo [Ipencenarens s oToOpaxeHus ¢ yu€ToM 3a7ad Mpe3eHTalud U CHAPYKU.
Pery1siTUBHBIC yHHBepCAIbHbIE TEXHOJIOTHYeCKHe AeiicTBUS

Camoopranuszanus:

COCTaBUTh IUIaH, aJIrOPUTM peIIEHUs 3aJauyd, BBIOpaTh CIOCOO pEUIeHHs ¢ Y4€TOM
MMEIOLINXCA PECYPCOB U €CTECTBEHHBIX BO3MOYKHOCTEW, apryMEHTUPOBATH U KOPPEKTHUPOBATH
BapUaHThI pPEIICHUH ¢ y4éTOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBbIKAMM [103HABATEIbHOM peIeKCUM KaK OCO3HAHUS MPOUCXOAIIUX JIeHCTBUN
Y MBICIIUTEINIbHBIX IIPOLIECCOB, UX PE3Y/IbTATOB, BJIa€Th METOIAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS
npoliecca 1 MoJydyeHHs pe3yabTaToB PeleHHs] MAaTeMAaTHYEeCKOH 3a/1a4H;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NPH BO3HUKHOBEHHH MpPOOIEM,
BHECTU KOPPEKTHBBI B I€ATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, OOHAPYKEHHBIX
OIMOOK, BBISIBJICHHBIX TIOTPEOHOCTEH;

OLIEHUTb COOTBETCTBHUE pe3yjbTaTa LU U YCIOBUSIM, OOBSICHUTH MPUUUHBI JOCTHIKEHHUS
WIM HEJOCTH)KEHMSI PE3yJbTaTOB JESATEIIbHOCTH, COBEPUIMTH OIIMOKY, JaThb OLEHKY
IpUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

HNOHUMAaTh M UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIAMBHUIYalIbHON pabOThl Mpu
onpezeNeHuy OOIIMX 3a]ad, LEeJdb COBMECTHOH JAeATEIbHOCTH, IUIAHUPOBATH OpPraHU3ALUIO
COBMECTHOM pabOThl, OINpeneNaTh BUIBl PadOT, JOroBapuBaThcs, OOCYXJaTh Hpolecc Hu
pe3ynbTathl paboThl, 00CYKIaTh MHEHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPYMIOBBIX GopMax paboThl (00CYk/1eHUs, 0OMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI» M JIPYTHE), BBHIMOJHATH CBOIO YacTh paOOTHl U KOOPAMHUPOBATH CBOW JEHCTBHUS C
JPYTUMH 3JIEMEHTaMH KOMAaH[Ibl, OLIEHMBAaTh KAaueCTBO CBOETO BKJaJa B OOMIMI HPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM KOJUIEKTUBHBIM B3aUMOICHCTBHEM.

IMPEAMETHBIE PE3YJIBTATHBI
K kony 10 ky1acca o0yyaromuiicst yauTcs:

e CcBOOOJHO OMEpPUPOBaTh MOHATUAMH CTEPEOMETPUM IIPH ONpEeAETIeHUU 3a7ady MU
MaTeMaTHYECKUX PacCyKICHUH;

e TPHUMEHSTh AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPH PEIICHHH T€OMETPHIECKUX
3aja4;

e Kiaccu(UIUpPOBATh B3aMMHOE PACIIONIOKEHHE TEPPUTOPUH B TIPOCTPAHCTBE, TUIOCKOCTEH
B IIPOCTPAHCTBE, NMPSAMBIX U TJIOCKOCTEH B POCTPAHCTBE;

e CcBOOOIHO ONEPHPOBATH MOHITUSIMH, OTPAHUICHUSIMH C YTIIAMH B IMIPOCTPAHCTBE: MEXKTY
B3IJIAJIaMH B IIPOCTPAHCTBE, MEXKAY NMPSMOU U MIIOCKOCTHIO;

e CcBOOOIHO OTIEPHPOBATH OHATHSIMH, OTPAHUICHUSIMH C MHOTOI'DaHHHKAMU;

e CcBOOOJHO pacrmo3HaBaTh OCHOBHBbIE BHJBl MHOTOTPAaHHUKOB (MpH3Ma, NHpaMuja,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e KIaccu(UUIUPOBATh MHOI'OI'PAHHHUKH, BEIOMpPAsi OCHOBAHHUS JJISl KITaCCU(PHUKAIINH;

e CcBOOOIHO ONEpPUPOBATH MOHITHUSMH, NPEPHIBAHUSIMHU C pa3pe3aMH MHOTOTPAHHUKOB
IUIOCKOCTHOCTH;



BrImonHuTe napamuienbHoe, HeHTPaTbHOe U OPTOTOHAIBHOE MPOCHUPOBaHUE (PUTYPHI HA
IJIOCKOCTh, BBIITOJIHUTH U300paskeHne GUrypsl Ha MI0CKOCTH;

IIOCTPOUTDH CEYEHHS MHOTOTPAHHUKOB Pa3IMYHBIMU METOAAMM, BBIIOIHUTH (BHIHOCHBIE)
IUIOCKHE YEpPTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UIyp: BHA CBEpXY, COOKY,
TOPU30HTAJIBHO;

YCWJIUTh TOBEPXHOCTh MMOBEPXHOCTM MHOTOIPAaHHUKOB  (NMPU3MBbI, MHUPaMUIBbI),
TreOMETPUYECKUX TEJ C MPUMEHEHUEM (HOPMYIIBI;

CBOOOZHO OMNEpPUpPOBATh MOHATHSAMH: CHMMETpUS B TMPOCTPAHCTBE, LEHTP, OCh H
IUIOCKOCTHOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI;

CBOOOJHO ONEPUPOBATH MOHATUSMH, IOMOTasi BEKTOPaM U KOOPAWHATaM B IPOCTPAHCTBE;
BBITNIOJIHUTD JICHCTBUS HaJl BEKTOPaMU;

pemiatb 3aJadd O JIOKa3aTeJbCTBY MAaTEMaTHYECKHUX CBSI3éM M IEepexoay K
TFeOMETPHUYECKUM MacuTabaM, MPHUMEHSS CIOKHBIE METOAbl TPH PAaCCMOTPEHHUH
MaTE€MaTUYECKHX 3a/1a4 BBICOKOTO U BBICOKOI'O YPOBHS CIOKHOCTH;

IPUMEHSTh MPOCTEHIINE IMPOrpaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKALMOHHbIE
CHUCTEMBI MIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKaTh, IPEOOPA30BHIBATH M UHTEPIIPETUPOBATh WH(POPMALIHIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux (pUrypax, mpeAcTaBICHHBIX Ha YepTekKaxX U PUCYHKAX;

IPUMEHSTDH [OJIyY€HHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh M aHAJIU3UPOBATH PEajbHbIC
CUTyallud, MPUMEHATh M3YYECHHbIE T[IOHATHA B IMPOIECCe IOMCKAa pelIeHUuM
MaTeMaTUYeCKUX 3a]ad, MOJEIUPOBATh pEalibHblE CHUTYyallMd Ha S3bIKE [EOMETPHH,
paccMaTpuBaTh MOCTPOEHHBIE MOJEIH C MCHOJIb30BAHUEM I'€OMETPUYECKUX MOHITHU U
pe3ysbTaToOB, MPUMEHATh aIreOppl, pellaTh NPAKTUUYECKUE 3a/laduM, CBS3aHHbIE C
HAaXO0KJIEHUEM F€OMETPUUYECKHUE Pa3MEpHI;

UMETh MPEJCTaBIEHUE 00 OCHOBHBIX NPUHLUIIAX Pa3BUTUS I'€OMETPUU KaK COCTaBHOU
yacTu (pyHIaMEHTa TEXHOJIOTUN Pa3BUTHSL.

K xoniy 11 kiaacca o0ydaromuiics: yauTcs:

CBOOOJTHO ONEpPUPOBATh TOHATHAMH, OKOHYAHUSMH C KpYIJIOHW, KOHHYECKOW W
ceprueckoil MOBEPXHOCTIIMH, 0OBSCHSSI CIIOCOOBI MTOJTY4EHUS;

ONEpUPOBATH MOHATUSAMHU, COCIUHEHUSMHU C TeJaMHU MO3TaMM: IMJIMHAPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Tejo TejaedoHa (IMIMHAP, KOHYC, cepa U map) U OObACHATH CHOCOOBI
NoJTyueHus Tel TenedoHa;

KJIacCU(UIIUPOBATh B3aUMHOE PACHOJIOKEHHE CPephl U TIIOCKOCTH;

000CHOBaHME pa3MEpPOB MHOTOTPAaHHUKOB M TeN KOHTPOJJIEPOB, 00BEMOB M ILIOMIAICH
3JIEMEHTOB MHOTOTPAaHHUKOB U T€JI KOMMYTAaTOPOB, FT€OMETPHUUECKUX TEJI C IPUMEHEHUEM
bopMyIbI;

CBOOOJTHO ~ ONEpPHPOBATh MOHATHSAMM, NPEPHIBAHUSIMU C KOMOMHALUAMHU  Tel-
MHOTOTPaHHHKOB ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BITMCAHHBIHN B cepy U OMTUCAHHBIH
BOKPYT cdepsl, chepa, BHCcaHHasi B MHOTOTPaHHUK HITH TEJIO0 pa3yma;

COXpPaHUTh COOTHOIICHNE MEXTY IIJIONIAITMH MTIOBEPXHOCTH U 00bEMaMHU TeT;

pHCOBaTh U3ydaeMble (QUTyphl, BHIIOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYP: BUJ] CBEPXY, CBEPXY, TOPH3OHTAIBHO, TIOCTPOUTH CEYCHHUE TEIl
MO3ra;

U3BJICKaTh, MHTEPIPETUPOBATH U TIPE0OPa30BhIBATE MHPOPMAIIUIO O TIPOCTPAHCTBEHHBIX
reoMeTprYecKuX (pUrypax, npecTaBIeHHbIX HA YEPTEKaX U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH BEKTOPHBIMH H300paKEHUSIMH B ITPOCTPAHCTBE;

BrimonHuTe onepanuu HajJl BEKTOpaMH;

3aJ]aBaTh INIOCKOCTh YPABHEHUH B IEKapTOBOM CUCTEME KOOPANHAT;



pEIIUTh TEOMETPUYECKHE 3aJaud 1O BBIYMCICHUIO YIJIOB MEXAY HAMPaBICHUSIMH U
IUIOCKOCTSIMHU, BBIYMCICHUIO PACCTOSHUNM OT TOYEK [0 IIJIOCKOCTEH, B II€JIOM, C
MPUMEHEHUEM BEKTOPHO-KOOPAMHATHOTO METO/1a TIPH 3a/I1aHUU;

CBOOOZHO ONEpUPOBATh MOHATHUSAMH, IPEKpallaTh IBUKEHHE B IMPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBIMIOJIHUTh M300pa)K€HHsI MHOTOTPAHHUKOB U TepefaTb CUTHAJ MpH MapajlieIbHOM
NepeHoce, IEHTPATbHOW CHMMETPHUH, 3€PKATbHOW CUMMETPHUH, MPHU MOBOPOTE BOKPYT
psIMOiA, MpeoOpa3oBaTh MOI00HS;

MOCTPOUTH CEYCHHE MHOTOTPAHHUKOB M TEJl CBS3M: CEUCHHE LUIMHApA (MapaylIeIbHO H
byHIaMEHTHO OCH), CeYeHHEe KOHyca (MapajuieIbHO OCHOBAHUIO U MPOXOISIIEMY Yepes
BEpILMHY), CEUEHHUE 111apa;

UCIIOJIb30BAaTh METOJIbI IOCTPOCHHUS CEYEHHIl: METOJl HaOMIOACHUS, METO/I BHYTPEHHETO
NPOCKTHPOBAHUS, METO]I TIEPEHOCA CEKYILEH IIIOCKOCTH;

JTOKa3bIBaTh FT€OMETPUUECKHE MOJIOKECHHUS;

NPUMCHSTh TEeOMETpUYecKhe (aKThl I PEHICHUS CTePEOMETPHYCCKHX —3ajad,
MPOTHOZUPYIOIIUX HECKOJIBKO IAroB PEIICHHUs, €CJIU YCIOBUS NMPUMEHEHHs 3aJaHbl B
SIBHOW W HESIBHOU (hopMe;

pelIUTh 3aJa4d 10 JIOKa3aTeNbCTBY MAaTEMaTHYECKHUX CBsSI3€ll M HaXOXKICHHIO
TEOMETPHYCCKUX BEIIMYUH;

MPUMEHSTh MPOrPaMMHBIE CPEICTBA U 3JEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBI MPHU
PEIICHUH CTEPEOMETPUICCKIX 33]1aY,

MPUMEHSTh TOJyYeHHbIEC 3HAHUS HA MPUMEpPE: CPaBHUBATh, AHATU3UPOBATh U OILICHUBATH
peaybHBIE, TIPUMEHSATh W3YYCHHBIC TIOHATHS, BBIBOJIBI, CBOWCTBA B MPOIECCE IMOMCKA
peleHni MaTeMaTU4eCKHX PpEeHIeHUH, MOAENUPOBATh pEalbHbIE CUTYyallud Ha S3bIKE
TCOMETPHH, PACCMATPUBATH IMOCTPOCHHBIC MOJIEIHN C MCIOJIB30BAHUEM T'€OMETPHUCCKUX
MOHIATUM W Pe3yJabTaToOB, anreOpbl OOOPYIOBaHMS, pelIaTh MPAKTHYECKUE 3a/layH,
CBSI3aHHBIE C ITEPEMEICHUEM TeOMETPUICCKUX BEITUIHH;

UMETh TPECTaBlIeHHe 00 OCHOBHBIX MPUHIMIAX PA3BUTHUS T€OMETPUU KaK COCTaBHOU
gacTH (PyHTaMEHTa TEXHOJIOTHIA Pa3BUTHSL.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | Ha3Banue pas3znenoB U TEM IpOrpamMMmsl KonnuectBo PrnekTpoHHbIE (IUPPOBBIE)
n/n 4acoB bOpazoBaTesbHbIE PECYpPCHI
1 | BBencHue B CTEPEOMETPHIO 23 [OK, POII
2 | B3aumHoe pacnonoxxeHue mpsiMoit B 6 HOK, P21
IPOCTPAHCTBE
3 | IMapasuieabHOCTh MPSAMBIX U INIOCKOCTEN B 8 HOK, POII
IPOCTPAHCTBE
4 | IlepneHaAUKYIAPHOCTD MPSMBIX U 25 HOK, POIII
IJIOCKOCTEN B IPOCTPAHCTBE
5 | Yoisl u paccTostHuA 16 [HOK, POIII
6 | MHororpaHHuKH 7 [OK, POII
7 | BekTophl B IPOCTPAHCTBE 12 [HOK, POIII
8 | IloBTOpenue, 0000MIEHNE, CUCTEMATH3AIIHS 7 HOK, POIII
3HAHUI
OBILIEE KOJIMYECTBO YACOB I10O 105
ITPOTPAMME




11 KJTACC

[IPOI'PAMME

Ne  HasBaHue pa3mesioB U TEM IPOrPAMMBI KonnyectBo PrekTpoHHBIE (TU(DPOBBIE)
/1 HacoB bOpa3oBaTesIbHbIE PECYPCHI
1 AHanuTHyecKasi FeOMETpHs 15 HOK, POII
2 [loBTOpeHue, 0000IMIEHNE U CHCTEMAaTU3AIIHS 15 LHOK, POIII
BHAHMI
3 DOBEM MHOTOTpaHHHKA 17 LHOK, POIII
4 [Tena mukpodona 24 HOK, POII
5 [Inomaay mMOBEpXHOCTH U O0BEMBI KPYIJIBIX 9 LHOK, POIII
rein
6 [IBrKeHHS 5 LOK, POIII
7 |loBTOpeHue, 0000IIEHNE U CUCTEMATH3ALIUS 20 LHOK, POIII
BHAHMI
OBIIEE KOJIMYECTBO YACOB I10 105
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