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MHHOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro YpOBHS IS
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOTO
rOCY/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CpeaHero ooimero oopa3oBanus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHWM, TPEIBABIICMBIX K
MaTeMaTU4ecKoMy OOpa30BaHHMIO, U TPATUIUNA POCCUHUCKOTO 00pa3OBaHMUS.
Peanuzanust mporpaMMbl 00€CTIEeYMBAET OBJIAJICHNE KIFOUEBHIMU KOMITETCHITUSMH,
COCTaBIIIIOIIMMHU OCHOBY JUUII CaMOPa3BUTHS W HEMPEPBHIBHOIO 00pa30BaHMS,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO PAa3BUTHS
JTMYHOCTU O0YYaAIOITIXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxnocTte y4yeOHOro Kypca TeOMETpUM Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHUs O0O0YCIOBIEHA NPAKTUYECKOW 3HAYMMOCTBHIO METalpeIMETHBIX |
MPEIMETHBIX PE3YyJbTATOB OOYYCHHsS] T€OMETPUU B HANpaBICHUH JIHMYHOCTHOTO
pa3BUTHs OO0ydJaromuxcs, (GOpMUPOBaHUS (PYHKIIMOHAILHOW MaTeMaTHYeCKOM
IPaMOTHOCTH, U3yYCHHS JPYrUX YU4EOHBIX TUCIHILIMH. PazBuTre y 00yJaromuxcs
MPaBWIBHBIX TPEACTABICHUNH O CYNIHOCTH W MPOHCXOXKICHUH TEOMETPUYECKHIX
a0CTpakiuii, COOTHONIEHHH pPEAILHOTO M HJICAILHOTO, XapaKTepe OTPaKEHHUs
MAaTE€MaTHYECKOW HAYKOM SIBJICHUM M TPOLECCOB PEATBHOTO MHpPA, MECTE
reOMETPHH B CUCTEME HayK M POJIM MaTEMATUYECKOTO MOAEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYTYHOT'O MUPOBO33PCHHUS
yJammxcs, a TaKXe KAdyeCTB MBIIUICHHS, HEOOXOIMMBIX ISl aJanTalud B
COBPEMEHHOM OOIIICCTRBE.

['eomeTpust sBrIseTCS OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak o0OecrnedyrBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JUCIMIUINH €CTeCTBEHHO-HAYUYHON HAMPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlormueckoe MbIIUICHHE, (OPMUpPYEMOE TPH H3YYCHHUU OOYYarOIIHMHUCS
MOHSATUIHBIX OCHOB T€OMETPUU U TIOCTPOCHUH IIETTOYKH JTOTUIECKIX YTBEPKIACHU i
B XOJI¢ pCIICHHs] T€OMETPUUYECKUX 3a/lad, YMCHHE BBIJIBHTaTh M OMPOBEpPrarh
THIOTE3bl HETOCPEACTBEHHO HCIOJB3YIOTCS TPU PEIICHWH 3a7ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YACTHOCTH M3 Kypca (GU3UKH.

YMeHue OpueHTHPOBATHCA B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JACTAX NEATENbHOCTH uesjoBeka. OpueHTaIus 4YejoBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOJMMOE YCJOBHE €ro COIHMAIbHOro ObITHSA, (opma
OTpPaKEHUSI OKPY)KAIOIIET0 MHpa, YCJIOBHE YCIEIIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHus  JeicTBUTEN HOCTH.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMH
oOpazaMu OOBEIUHSAET pa3Hble BHUAbBl Y4YEOHOM U TPYIOBOH JESITEIHLHOCTH,



ABIISIETCSl OJHMM W3 TNPO(PECCHOHAIBHO BaXKHBIX KAadyecTB, MOITOMY aKTyaJlbHa
3amadya GopMUpOBaHUS y OOYyYaroOmMXCSd MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJIHOCTH OOpAa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MTOATOTOBKE K MPAKTUYECKOMN ACATEILHOCTH 110 MHOTUM HAIPABICHUSIM.

Ilenp ocBoenus mporpammbl ydueOHOro kypca «l'eomerpus» Ha 06a3zoBoM
ypoBHE 00y4yeHuss — 001eo0pa3oBaTebHOE M OOLIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4yepe3  00eclieueHHe  BO3MOXHOCTH  MPUOOPETEHHS |
VCIIOJIb30BAHUSI CHUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM W JIEUCTBHM,
CHEeM(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIITHOTO TIPOAOHKEHHS 00pa3oBaHMsI
0 CTICIMAIILHOCTSIM, HE CBSI3aHHBIM C MTPUKJIAHBIM HUCTIOH30BAaHUEM T€OMETPHH.

[Iporpamma no reomeTpur Ha ©0a30BOM YpOBHE NpelHa3HAueHa MJis
00y4JaromMXcs CpeHEe HIKOJbI, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTrO 00mIero odpaszoBanus. Takum o0pazoMm, oOydaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMATHUYE€CKHE YMEHHsI, CBSI3aHHBIC
CO CcHenu(puKOl TreoMeTpur M HEOOXOAMMBIE AN >KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh U3YYUTh T'€OMETPHUIO OoJiee
rIyOOKO, €Clii B JajbHEHIIeM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUUECKHUX
3HAHUAX B MPO(ECCUOHANTBHON AEATeIbHOCTH.

JlocTmkeHre 1end OCBOEHHUS NpOrpaMMbl 00ECHEUMBAETCS PEIICHUEM
COOTBETCTBYIOIMX  3adad. lIpuopuTeTHBIMH 3aJadyaMd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax sSBISIOTCS:

e (opMUpOBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYpPhl U OCO3HAaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHe MpeACTaBICHUS O MHOTOTPAHHUKAX W TeJax BpaIICHUS
KaK 0 BaXHEHUIIIMX MaTeMaTHYECKHX MOJCIIAX, TO3BOJISIONIUX OIHMCHIBATH
U U3y4yaTh Pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHMe yMeHHUS pPACHO3HaBaTh Ha YepPTEXkKaX, MOJEIAX U B
peaibHOM MUPE MHOTOTPAaHHUKH U TeJla BPAILlCHUS;

e OBIAJCHUE METOJAMU PEIICHUS 3a/lad Ha MOCTPOCHMSI HAa M300paKEHHSIX
MPOCTPAHCTBEHHBIX (UTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TIOHSTUSIMHU O
MHOTOIpaHHUKaX U TelaX BpaIIleHHs U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJICHUE  aJIrOpUTMAMH  pEIICHUS  OCHOBHBIX  THUIIOB  3ajlay;
dbopmMupoBaHue yMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKA3aTelIbHBIC
pacCy>KIeHusi B XOJ€ PEIICHUS CTePEOMETPUUECKHX 3amad M 3ajad C
MPAKTUICCKUM COACPKAHUEM;

e pa3BUTHE WHTEUIEKTYyaJIbHBIX ~ W TBOPYECKUX  CIIOCOOHOCTEM
OOydJarIMXCs, TO3HABATEIPHOW  aKTUBHOCTH,  HCCJIEIOBATEIHbCKUX
YMEHHH, KpUTUIHOCTH MBITUICHHUSI;



e (opmupoBanme (G YHKIIMOHATBLHOM IPaMOTHOCTH, pEJIEBaHTHOM
reOMETPUU: YMEHHUE pacCllo3HAaBaTh MPOSBICHUS TE€OMETPUUECKHUX
HNOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX
CUTyalUUsX W MPU HU3YYEHUU JPYrUX Y4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBHUCHUMOCTE U 3aKOHOMEpHOCTEW, (GOpMYJIMpOBaTH WX Ha S3bIKE
reOMETPUH U CO3/1aBATh T'€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
reOMETPUYECKUI ammapar Mg peHieHus] MPaKTUKO-OPHUEHTHUPOBAHHBIX
3a]1a4, HTHTEPIIPETUPOBATh U OLIEHUBATh MTOJIYYEHHBIE PE3YJIbTATHI.

OTnUYUTENHHOM OCOOEHHOCTBIO MPOTPaMMBI SIBJISIETCSl BKIIOYEHUE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4yeHus 3aJad, pelIaeMblX Ha YPOBHE
MHTYUTHUBHOI'O TIO3HAHUS, U ONpeAeIEHHBIM 00pa30M OpraHM30BaHHas paboTa Hajl
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTHUECKOTO M MPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJIUPYET NPOTEKAaHUE MHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K
JNalbHEUIIIEMY U3YYEHHUIO TTPEAMETA.

[Ipennourenue oTAAETCS HAIIAIHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUNA Y
ydaluxcsi B Kypce CTEpEOMETpPUHM IPOBOAUTCA 3a CUET peuieHus 3a7ad Ha
CO3/laHUME€  NPOCTPAHCTBEHHBIX O0pa3oB M  33Jady Ha  ONEpPUpPOBAHHE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3za MNpPOBOJUTCS C OMOpPOWM Ha
HarJsiAHOCTh, a OINEepUpOBaHHME 00pa3oM — B YCIOBHUSX OTBJIEUEHHUS OT
HarJIIJHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOHOTO COJIeP KaHus.

OcHoBHBIE conepxareiibHble TMHUU Kypca «I'eomerpum» B 10—-11 kmaccax:
«MHororpanHukmn», «IIpssMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAUHATHI B POCTpaHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacnpenensieTcss He TOJbKO IO COAEPKAaTEIbHBIM JIMHHUSAM, HO M IO TOoAam
o0y4eHHus Ha YPOBHE CpeHEro 00I1Iero oopa3oBaHusl.

Copepxanue o0pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJibTaTaM
OCBOECHUsI paboueld MporpaMmbl, pacOpenesiéHHbIM 10 rojamM OOydeHwus,
CTPYKTYPHUPOBAaHO TakuM oOpa3oM, YTOObI OBJIQJEHUE TIE€OMETPUUYECKUMHU
MOHATUSIMH U HABBIKAMH OCYILECTBIBLIOCH MOCIEA0BATENBHO U MOCTYINATEIbHO, C
COOJIIO/IEHNEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHYECKHX MpPEICTaBICHUN OOy4aroluXcs, paclivpss U
yriyoJisast €€, 00pasysi MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun orBoautes 2 daca B Heaemo B 10 kmacce u 1 gac B
Henemto B 11 kiacce, Bcero 3a 1Ba rojga ooyuenus - 102 yueGHbIX yaca.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpPUM. Touka, TmpsAMas, IUJIOCKOCTD,
npocTpaHcTBO. lloHsATHE 00 akCMOMAaTHUYeCKOM IOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anMHOE pacnosiokeHUue IMpSAMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
NapaJuleJIbHbIE W CKpelIMBaroIuecss ImpsaMble. [lapamienbHOCTh IPAMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: IapajulelbHbIE MPSMbIE B  IMPOCTPAHCTBE,;
[apaJUIENIbHOCTD TPEX NPSAMBIX; MAPAJUIENBbHOCTh IPSIMOM U INIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; yroJ MEXKIy MNpPSAMBIMA B IIPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEH: napajyiesIbHbIe IUIOCKOCTH; CBOMCTBa
napajuielbHbBIX  miockocted. Ilpocreiimme mpocTpaHCTBEHHBIE (GUTYpHl Ha
IUIOCKOCTH: TE€TPa3p, KyO, napajuieJenure]l; HOCTPOCHNUE CEUEH .

[lepneH UK yIApHOCTD NPAMON U IUNIOCKOCTH: NEPHEHAUKYIIIPHBIC MTPSAMBIC B
IIPOCTPAHCTBE, IPsAMbBIE IIApaUICNIbHBIE W NEPHNEHAUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK [EPIECHAUKYJSIPHOCTA IPSIMOM M IUIOCKOCTH, TeOpemMa O MpAMOH
NEPNEHAUKYISPHON TIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIrOJ MEXKAY NMPSAMON U
IUIOCKOCTBIO;  JABYI'PAaHHBIA  YroJl, JIMHEHWHBIA yroJ JBYTPAaHHOrO  yrJa.
[lepnieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT MNOpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (Urypbl Ha  IUIOCKOCTb.
IlepnieHIUKYIAPHOCTh  IUIOCKOCTEM: TPU3HAK  MEPIEHAUKYIAPHOCTH  JABYX
IJIOCKOCTEN. Teopema o0 TpEX MEPIEHANKYIISIPaXx.

MHororpaHHuKu

[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHUKA, BBIITYKIIbIC
Y HEBBIITYKJIbIE MHOTOTPAaHHUKY; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronbHas
npu3Ma; TpaHUu U OCHOBAHUS MPHU3MBI, IpsAMasi ¥ HAKJIOHHAsI MPU3MBL; OOKOBas U
HIOJIHAs IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, IPSIMOYT OJIbHBIN
NapajuleNielane] U ero cBoucrea. I[lupammpa: n-yronpHas nupamuga, TPaHU H
OCHOBaHHE MUpaMUbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPAaBUIIbHAS U
yCceu€HHas MNHpaMuAa. OJEMEHTBl NpuU3Mbl M nupaMuabl. [IpaBuibHBIE
MHOI'OTPaHHUKU: IOHATUE IPABUIBHOIO MHOIOTPAaHHHMKA; IpaBWJIbHAs IIpU3Ma U
OpaBWIbHAS NHUPaMHJA; IPaBUJIbHAs TPEYroJIbHAs NUPaMHUAA W IPaBUIbHBINA
TeTpa’ap; Kyo0. IlpencraBieHue o TpPaBUIBHBIX MHOTOIPAHHUKAX: OKTa’p,
nojeka’ip u ukocasip. CeueHuns Npu3Mbl U TUPAMUJIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEINBHO TOYKH, NPAMOM,
IUIOCKOCTU.  OJJEMEHThl CUMMETPHUM B  NHpPaMHJax, MapajulesIeInIe1ax,
IPABWIBHBIX MHOTOTPAaHHUKAX.



Bbluucnenne 3J€MEHTOB MHOTOIPAHHHMKOB: pEOpa, JuaroHaiv, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM IMOBEPXHOCTH MPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTH NPSAMON MPU3MBI.
[Inomaas OOKOBOM IMOBEPXHOCTM M MOBEPXHOCTU MPABWJIBHOW MUPAMUIBI,
TeopeMa O IUIomaau yceuéHHoW nupamMunbl. [loHsarue o0 o0véMe. OO0BEM
MUPAMUIBI, TPU3MBI.

[lonoOubeie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJT.

11 KJIACC

Tena Bpamenus

Hunuuapuyeckast IIOBEPXHOCTb, oOpasyroliue HWJIMHAPUYECKOM
MOBEPXHOCTH, OCh UWIMHIPUYECKOW IMMOBEPXHOCTH. [lWIMHApP: OCHOBaHUA H
OOKOBasi TOBEPXHOCTh, OOpasylomass M OCh; IUIONMAAh, OOKOBOH | TOJTHOU
MIOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKOM MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIlIMHA, 00pa3yrolias
U OChb; IUIOMAAh OOKOBOW U TOJHOW TOBEPXHOCTU. Y CEUEHHBIM KOHYC:
o0pa3yroIIue 1 BhICOTa; OCHOBAHUS M OOKOBAsi TIOBEPXHOCT.

Chepa u map: meHTp, paauyc, IUaMeTp; IUIONIAJb MOBEPXHOCTH CHEpHI.
B3aumnoe pacrnionoxkenue chepbl U MIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI0IAaab cepsl.

N300pakenune T BpallleHus Ha MII0CKocTU. Pa3BépTka muinmHapa U KoHyca.

KoMmOunanuu Ten BpallleHUss W MHOTOTPaHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WJIA TEIO
BpallCHUSI.

[Torsitue 06 06BEMe. OCcHOBHBIE CBOKCTBA 00BEMOB Tenl. Teopema 00 00bEMe
MPSAMOYTOJLHOTO Tapajuienienumena u ciencteus u3 Heé. OObEM IUIMHApA,
koHyca. O0BEM 11apa u wioanb cQepsol.

[TogoOuble Tena B mnpoctpaHcTBe. COOTHOLICHHS MEXAY IUIOHIAASIMU
MOBEPXHOCTEM, 00bEMaMU TTOJIOOHBIX TEJL.

Ceuenust muauHApa (mapauielbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajyieibHO€ OCHOBAaHUIO U MPOXOJSINEe 4Yepe3 BEpIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHCcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BeKTOpa Ha 4ucio. Pa3noxeHnune BekTopa o TpEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno mnapamwienenunena. PemeHue 3agay, CBA3aHHBIX C
IIPUMEHECHUEM MpPaBUJI JEUCTBUUA € BeKTopamu. [IpsmoyronpHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunarel Bektopa. I[Ipocreimme 3amadn B
KOOpAMHATax. YTOoJl MEXIy BekTopamu. CKaIIpHOE MPOU3BEICHHUE BEKTOPOB.
Brruncnienne yrioB MeXIy NPSMBIMH U IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIM
METOJI IPH PEIUICHUHA T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHUS TMPOTpaMMbl  y4eOHOTO MpeaMera
«MaremaTrka» XapakTepHU3yIOTCS:

I'paxaanckoe BociuTanue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UITUN 00YJArOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O YJieHa POCCUMCKOro oOIecTBa, MPEJACTAaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLEenyp TPaKIAHCKOro oO0miecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHUEM
B3aMMO/ICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
GYHKIMAMY 1 HA3HAYEHUEM.

IlaTprnornyeckoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUHUCKON TPaskIaHCKOW UICHTUIHOCTH, YBAKCHUS K
MPOLIJIOMY ¥ HACTOAIIEMY POCCHUMCKON MaTEMATHUKH, [IECHHOCTHBIM OTHOLLIEHHEM K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTMXKEHHH B JPYrUX HayKax, TEXHOJOTUSX, cdepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HaHUEM JITYXOBHBIX LIEHHOCTEN POCCHICKOTrO Hapo/a;
c(hOpMUPOBAHHOCTHI0  HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  IOBEJICHMUS,
CBS3aHHOI'O C MPAKTHYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U AESATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIJIa B TIOCTPOECHNUE YCTOMUUBOTO OYIYIIETO.

JcTreTHYeCKOe BOCIIMTAHME:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIKOYAs ICTETUKY MAaT€MaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, pelICHNU, pacCyXICHUM;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUYECKAM ACIIEKTAM Pa3JIUYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIHUTAHME:

cOPMUPOBAHHOCTHIO YMEHHSA MPUMEHSATh MaTeMaTH4YeCKUe 3HaHUS B
WHTEpecax 370pOBOTO U OE30MacHOro o0pa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3/I0POBbBIO (3J0POBOE MUTAHUE, COATTAHCUPOBAHHBIA PEXXHUM 3aHSATUU U

OTIbIXa, peryJsipHas (duznueckas aKTUBHOCTB); (u3HUEcKoro
COBEPILIEHCTBOBAHNU, npu 3aHATHIX CIIOPTUBHO-0310pPOBUTEIBHOU
JEATENBHOCTBIO.

TpynoBoe BociuTaHnue:

TOTOBHOCTBIO K TPYNy, OCOBHAaHUEM IICHHOCTU TPYIIOJIOOUS; UHTEPECOM K
paznuuHbIM  chepam  TIPoPEeCCUOHAILHOW  JIEATEIbHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW W e€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymield mpodeccud W Ppeaqn30BbIBATH COOCTBEHHBIE JKM3HEHHBIC IUIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTHIO K  MaT€MaTH4YeCKOMY OOpa3oBaHUIO W
caM0o0Opa30BaHUIO HaA MPOTSKEHUU BCEU JKU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEHICHUH MPAKTUYECKUX 337a4 MAaTEMATUYECKON HAIPaBIEHHOCTH.

JIKOJOrn4ecKoe BOCIIUTAHNE:

c(hOpPMUPOBAHHOCTHIO HKOJIOTHYECKOW KYJIbTYpbl, MOHUMAaHUEM BIHUSHUSA
COLIMATbHO-9KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLMATBHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa HKOJOTMYECKUX MpoOsieM;
OpUEHTAIlME!l Ha MPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUW JJid pEelleHus 3aaad B
0o0JlacTH  OKpYy’Kalolled cpeabl, TUIAHUPOBAHHUS TIOCTYIIKOB M OLIEHKH HX
BO3MOXHBIX MOCJEACTBUM JJIs1 OKPYXKAIOUIEN CPEJIBL.

LleHHOCTH HAYYHOI' 0 IO3HAHMSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U  OONIECTBEHHOW TMPAKTHUKH, MOHUMaHUEM
MaTEeMaTUYeCKONM HayKu Kak c@epbl 4elIOBEYECKOW JIeATeTbHOCTH, 3TaroB €€
pPa3BUTUS U 3HAYUMOCTH IS PA3BUTUSI IMBWIM3AIMU;, OBJIAJCHUEM SI3bIKOM
MaTEeMaTUKM W MaTeMaTUYeCKON KyJIbTYpOW Kak CpeICTBOM IO3HAHUS MHpA;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOEKTHYIO M HCCIIEIOBATEIBCKYIO JIESITEIbHOCTD
WH]JIUBUYaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIE pe3yJbTaThl OCBOSHHUS IMPOrpaMMbl YI€OHOTO IpEeIMeTa
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0eliCcmeUsMU, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vnueepcanvuvie  nozmaseamenvmwvle  Oeticmseus,  obecneuusaom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCco8 oobyuaruuxci (0ceoeHue
Memo008  NO3HAHUSL — OKPYHCAIOWe20  Mupa;,  NpuMeHeHue  J102UYECKUX,
uccne008amenbCKux onepayuti, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jornueckue aeCTBUA:

e BBIBIISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTHICCKUX
OOBEKTOB, TOHITHH, OTHOIICHUN MEXIYy MOHATHUSMU;, (POPMYIUPOBATH
OTIpENCIICHUs] ~ TOHSATWN; yCTAaHABIMBATh  CYIIECTBCHHBIH  TMPU3HAK
KJaccu(UKaIlMU, OCHOBaHUS i OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
MIPOBOAMMOTO aHAJIN3A;

e BOCHpPHHUMATh, (POPMyTUPOBATH M  TPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATENIbHBIC, €IWHUYHBIC, YaCTHbIE U OOIIHE;
YCIIOBHEIE;

e BBIBISATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunsi B (akTax, JaHHBIX, HAOMIONEHUSIX W YTBEPKIACHUSIX;



npenjaratb  KpUTEPUM I BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
ITPOTUBOPEUHIL;

e JI€NIaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHJIYKTABHBIX YMO3AKIIOUECHHUM, YMO3AKIJIFOUEHUH 10 aHAJIOTUH;

e IIPOBOJUTH CaMOCTOSTEIILHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKIAEHUHN (MPSAMBIE U OT MPOTUBHOIO), BHICTPAUBATh API'yMEHTALIMIO,
MPUBOJIUTh TPUMEPBl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXXIEHUS U BBIBOJIBI;

e BBIOMpATH CMOCOO peuieHust yd4eOHOM 3ajJauM (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHUs, BBIOMpaTh Hauboyiee MOAXOMAIUN € Y4ETOM
CaMOCTOSITENILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebCcKkue AeCTBUA:

e HCIIOJNB30BaTh BOMPOCHI KAK MCCIEI0BATEIbCKHI MHCTPYMEHT IO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOLIUE TMPOTHUBOpPEUUE, MPOOIEMY,
yCTaHaBIUBaTh HCKOMOE M  JaHHoe, (OpMUPOBAaTH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIUIO, MHEHHUE;

e IIPOBOJUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEM MAaTeMaTH4eCKOro
O00BbEKTa, SIBIECHUS, MPOLECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBJICHUSMH, IPOLIECCAMMU;

e CaMOCTOSTENLHO (OPMYIMPOBATH OOOOIICHHS M BBIBOBI MO pe3yibTaTam
MPOBEIEHHOTO HAOMIOAEHUS, MCCIIEI0OBAHUS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U O00OIICHUH;

e IIPOTHO3UPOBATh BO3MOYKHOE pPA3BUTHE MPOLECCA, a TAKXKE BbBIABUIATH
MPENINONIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

e BBUIBIITH AePUIMTHI MHGOPMALIUU, TaHHBIX, HEOOXOAUMBIX Uil OTBETA
Ha BOIIPOC U JJIsl pELIEHUS 3a]1a4u;

e BbIOMpaTh UWHGOPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MHOOPMAILINIO
Pa3IMYHBIX BUAOB U (HOPM IPEICTABICHNUS;

e CTPYKTYpUPOBaTh MH(POPMAIINIO, MPEJCTABIATH €€ B pa3IMUHbIX QopMax,
WJUTIOCTPUPOBATh TpadUyecKy;

e OLICHUBATH HaJEXHOCTh uH(popmaru o CaMOCTOSITEIBHO
chOpMYIHPOBAHHBIM KPUTEPUSIM.

2)  VHuusepcanvubie KOMMYHUKamueHble Oelicmeus, o0becnedusam

cpopmuposaHHoCcmy COYUATLHBIX HABLIKOG 00YUAIOUUXCHL.

OO0wmenne:



BOCIIpUHUMATh M  (HOPMYTUPOBAaTh CYXKJACHHUA B COOTBETCTBHH C
YCIIOBUSMH M LIEJISIMH OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pPEHHUs B YCTHBIX U NMCBMEHHBIX TEKCTAX, JaBaTh IIOSCHEHUA I10
XOJly PELICHUS 33/1a4l, KOMMEHTHPOBATH IOJy4YECHHBIA PE3YJIbTaT;

B X0/ OOCYXIEHHMSI 337aBaTh BOIIPOCHI IO CYILIECTBY 00CYXAaeMON TEMBI,
poOJIeMbl, pelIaeMon 3aaul, BbICKa3bIBaTh UJIEU, HALIEJIEHHBIE HA MMOUCK
pPELIEHUs; CONOCTABIISITh CBOM CYXKIEHUA C CYXKICHHUSIMH JPYTUX
YYaCTHUKOB JAHajiora, OOHapyKHWBaTh pasziMuhe U CXOJCTBO IMO3UIUH; B
KOppeKTHOU popme GopMyIHpoBaTh pa3HOIIACHs, CBOM BO3PAXKEHNUS;
NPEACTABIATh  PE3ydbTaTbl  pELIEHHs  3a4a4M,  DKCIEPUMEHTA,
UCCIIEIOBAHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMparh  (opmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3eHTALMH U OCOOCHHOCTEN ayIUTOPHUU.

CorpyaHu4ecTno:

3)

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW W
WHIUBUTYaTLHON PaOOTHI IIPU PEIICHNN YI€OHBIX 3a/1a4; MPUHUMATD I1EJTh
COBMECTHOW JICATEIHHOCTH, IJIAHHUPOBATh OPTraHU3AIHMIO COBMECTHOMN
paboThI, pacpelielisiTh BUIbI padOT, TI0rOBapUBATHCs, OOCYKIATh MPOIIECC
U pe3ynbTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JTOJICH;
y4acTBOBATh B IPyNMoBbIX opMax paboThl (00CYxkaeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W WHBIC), BBIMOIHATH CBOKO 4YacTh pabOTHI U
KOOPJIUHUPOBATh CBOM JIEHCTBUA C JAPYTMMH YJE€HAMU KOMAaH]IbI,
OIICHMBATh KA4Ye€CTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT IO KPHUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHSI.

Vuusepcanonvie  pezynamuenvie  Oeiicmsus, obecneuusarom

G opmuposarue CMbICIO8bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTaBIIAATH IJIAH, AJITOPUTM PEIICHUS 3aa9H, BRIOUPATH CIIOCO0 PEIICHUS
C YY4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM C YYETOM HOBOI
nHpopMaIuu.

CaMOKOHTPOIB:

BIIQJICTh HAaBBIKAMU [IO3HABaTEJbHOW pedIeKCuu Kak OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOMPOBEPKH, CaMOKOHTpPOJS Ipoliecca U
pe3yJibTaTa pelICHUs MaTEMATUYECKOM 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a1a4M, BHOCHTb KOPPEKTHMBBI B JEATCIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENILCTB, IAHHBIX, HAWIEHHBIX OIMHUOOK, BHISIBICHHBIX TPYIHOCTEH;



e OLICHMBaTh COOTBETCTBHE pE3yJbTara IEIM U YCIOBUSM, OOBICHATH
MPUYUHBI JOCTHKCHUSI WM HEJOCTHKEHUS PEe3yJbTaTOB AEATEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIbTATBI

10 KJTIACC

OmnepupoBaTh NOHATUSIMH: TOYKA, IPSIMasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS W3 HHUX NpPU pEIICHUU
TEeOMETPUYECKUX 3a]1a4.

OmnepupoBaTh MOHATHAMU: MAPATUIETHLHOCTh U MEPHEHAUKYIISIPHOCTh IPAMbIX
Y TIOCKOCTEM.

KnaccuduumpoBarh B3aMHOE pacHoOJIOKEHUE MPSIMBIX W TIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh NOHATHUSIMM: JBYTPaHHBIA yroj, TpaHH JBYTPAHHOIO YIJa,
peOpo IBYrpaHHOrO yriia; JMHEWHBIM Yrojl ABYTPaHHOTO yIa; TpaaycHas mepa
JBYTPaHHOTO YIJIa.

OmnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHMK, BBIMYKJIBIA W HEBBITYKIIbIHA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABUIILHBI MHOTOTPAaHHHK.

Pacno3naBarb OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IMUpaMMJa; NpU3Ma,
IpSIMOYTOJIbHBIN Mapajuiesienumnen, Kyo).

KnaccuduuupoBarb ~ MHOTOrpaHHMKH,  BbIOMpass ~ OCHOBaHMS  JJIs
knaccuukanyy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHHMKHU; TPAaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIC U HAaKJIOHHBIE MPU3MBI, TapauIeICTUIIC Ib).

OmnepupoBaTh NOHATUSIMH: CEKYIIasl MJIOCKOCTh, CEUEHNE MHOTOIPAaHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOCHUS CEYEHUM, NCIIOJIB3YSI METOJ, CJIEIOB.

Ctpouth ce4YeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€OB, BBIMOJHSTH
(BBIHOCHBIE) IIJIOCKME YEPTEXU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIYp: BH]I
CBEpXY, COOKY, CHU3Y.

Pemars 3aaun Ha HaXOXKJACHUE T€OMETPHUUECKUX BEIWYUH MO 00pa3laM Wiu
QITOPUTMAM, TPUMEHSS HW3BECTHBIE AHAJIMTUYECKUE METOJbl IpU PELIECHUU
CTaHJIAPTHBIX MaTEMaTHUYECKHUX 3a7a4 Ha BBHIYHCICHUE PACCTOSHHUA MEXIY ABYMS
TOYKAMHM, OT TOYKM JO TMpPsAMOW, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPEIUBAIOLTUMHUCS TIPSIMBIMHU.

Pemmarp 3aaun Ha HAXOXKICHHE TEOMETPUUECKUX BEIIMYUH MO 00pa3iaM Win
QITOPUTMaM, TPUMEHSS HW3BECTHBIE AaHAJIMTUYECKHE METOJbl TpU PElICHUU
CTaHIAPTHBIX ~MaTEeMaTHYEeCKMX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOUIUMUCS OPSIMBIMU, MEXIy MpPsIMOM U  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boraucniare 00bEMBI M MIJIOMAAN MOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma,
nvpamMua) ¢ M[OpUMEHEHHEeM (OpMYJ; BBIUUCIATH COOTHOIICHUS MEXAY
IUIOIIAIMU TOBEPXHOCTEN, 00bEMaMU TOJJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHUAMHU: CUMMETPUsS B NPOCTPAHCTBE;, LEHTP, OChb H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(MOpMALUIO O
IPOCTPAHCTBEHHBIX F'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexXax U
PUCYHKAX.

[IpumensaTe reomerpuueckue (aKThl I PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANoararoluX HECKOIbKO I1aroB PEUIECHUs, €CIU YCIOBUS IPUMEHEHUS
3aJaHbl B IBHOU (opme.

IIpuMenaTs  mpocTedIuMe MNpPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI P PELICHUN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTh IIpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B INIPUPOAEC W
KW3HU, PACTIO3HABATH MPOSBICHUE 3AKOHOB T'€OMETPHUH B UCKYCCTBE.

IIpuMeHATh MOJIYyYEHHBIC 3HAHUsS Ha IPAKTUKE: aHAJIU3UPOBATh DPEAJIbHBIC
CUTyallud U IPUMEHATb HU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA pELICHUs
MareMaThu4ecku CGOPMYIUPOBAHHOM MPOOJIEMBbl, MOJAEIMPOBAThH pEalbHbIC
CUTyallud Ha S3bIKE TI'COMETPUHM, WCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI M TEOpEM, armapaTa ainreopbl; pemarhb
IIPAKTUYECKHUE 3a/1a4M, CBA3AHHBIE C HAXO0XKICHUEM I€OMETPUYECKUX BEIIMYMH.

11 KUIACC

OmnepupoBaTh TMOHATHUSAMHU: LWIMHAPUYECKAs MOBEPXHOCTh, 00Opa3yroIue
UWIMHIPUYECKONM  MOBEPXHOCTH;  IIWJIMHADP;  KOHUYECKass  IOBEPXHOCTD,
o0pa3yrolre KOHUYECKON TOBEPXHOCTH, KOHYC; cpepruuecKasi IOBEPXHOCTb.

Pacno3naBarth Tena BpauieHus (LUIMHAP, KOHYC, cdepa U map).

OOBCHATH CITOCOOBI MOTYYEHUS TEN BPAILICHHUS.

KnaccuduumpoBars B3auMHOE pacronokeHue chepbl U INIOCKOCTH.

OmnepupoBaTh MOHITHSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BhICOTA
CErMEHTA; IIapOBOM CIJIOH, OCHOBaHME LIAPOBOrO CJIOS, BBHICOTA LIAPOBOTO CJIOS;
IIaPOBOU CEKTOP.

Boruncnsate  00bEMBI M IJIOHIAAM  MOBEPXHOCTEM  Ten  BpalleHMUS,
reOMETPUYECKUX TN ¢ IPUMEHEHUEM (HOPMYIL

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHHMK, BIHCAHHBIMN B cdepy
OMHUCAaHHBIA OKOJO cdepbl; cdepa, BOMCAHHAS B MHOTOIPAHHUK WM TEJO
BpAIICHHSI.

BbuchasTh COOTHOIIEHHSI MEX]y IUIOMIAASMH TOBEPXHOCTEH U 0O0BbEMaMu
NOJOOHBIX TeJl.



N300paxxkate uzydaemble (UTYpBl OT PYKM U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINOMHATH (BBIHOCHBIE) IJIIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTh CEUECHHSI TEJl BpallleHUS.

W3Bnekarb, HWHTEPHpPETHPOBaTh M NPeoOpa3oBbIBaTH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexXax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATh  JEHCTBUSL  CIIOKEHUSI BEKTOPOB, BBIUMTAHMUS BEKTOPOB U
YMHOXXEHHS BEKTOpa Ha YUCII0, O0BACHATH, KAKUMH CBOWCTBaMU OHM 00JIa/1al0T.

[TpuMeHATH paBWIIO MapaljiesIenuneaa.

OmnepupoBaTh MOHATUAMU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIroJd MEXKIY
BEKTOPaMH, CKAJISIPHOE IIPOU3BECHUE BEKTOPOB, KOJJIMHEAPHbIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxonute cymmMy BEKTOPOB U NMPOU3BEACHNUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKAJLIPHOE NIPOM3BEACHHUE, PpACKIAAbIBaTh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBarh INIOCKOCTh YPABHEHHUEM B JIEKapTOBOM CUCTEME KOOPANHAT.

[IpumensaTy reomerpuueckue (axkThl I PELIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOIararoliuX HECKOJIBKO IIaroB peleHus, €CIIM yCI0BUS IPUMEHEHHUS
3aJlaHbl B IBHOU (hopMme.

PemaTte mpocTeiiiivie reoMeTpruueckue 3aJayd Ha NMPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTENbCTBO MAaTeMaTHUYECKUX OTHOILICHUW U
HAXOXKJIEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3liaM WM aaropuT™Mam, MpUMeEHss
M3BECTHBIE METO/IbI TP PEIIEHUH CTAaHAAPTHBIX MATEMAaTUUYECKHUX 3aj1au.

[IpumeHATh  mpocCTeHIIME NporpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [TPH PELIEHUU CTEPEOMETPUUYECKUX 3a]1a4.

[TpuBoauTh HpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U
’KU3HH, paClO3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPHH B UICKYCCTBE.

[IpuMeHATh MOMy4YEHHBIC 3HAHWS HA IPAKTUKE: aHAIW3UPOBATh peEalbHbIC
CUTyallUM W IPUMEHATHh HW3YYEHHBIE IIOHATHS B IPOLECCE IIOHWCKA PpEUICHUS
MaTreMaTU4ecKu CQHOPMYJIUPOBAHHOM MPOOJIEMBbI, MOJAEIUPOBATh PEATbHBIE
CUTyallUM Ha SA3BIKE TE€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATHI U TEOpEM, armapaTa ainreOpbl; pemarhb
NPAKTUYECKUE 33]1a4H, CBA3AHHBIC C HAXOXKACHUEM T€OMETPUUECKUX BEJIMYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcebl
1 Bsenenue B ctepeoMeTpuio 10
) [IpsiMble ¥ IIIOCKOCTH B IIPOCTPaHCTBE. 12 !
[TapamienbHOCTh NPAMBIX U IJIOCKOCTEN
3 IlepnieH qUKYJIAPHOCTD NPSAMBIX U 12
IJI0CKOCTEN
4 VYTi1bl MEXy NPSIMBIMH U IIOCKOCTSIMU 10 1
5 MHororpaHHUKH 11 1
6 O6bEMBI MHOTOTPaHHUKOB 9 1
7 IToBTOpEHHKE: CeueHUs, pACCTOSIHUSA U YIJIbl 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KVIACC

KoanuectBo 4acos DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB u TeM u@poBbie
Ne n/m past Konrpoabnsie | Ilpakrnueckue (1pp )

NpOrpaMMbl Bcero o0pa3oBaTe/ibHbIEC

padoThI padoThI
pecypcsl

Tena Bpamenus 12

OO0BEMEI TEN 5 1

BekTopsl 1 KOOpAMHATHI B TIPOCTPAHCTBE 10 1

[ToBTOpenue, 0000IICHNE, 7 |

cUCTEeMaTU3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 30435837774180967768552081179451357192081145291
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