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INOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS

obywarommxcst 10 —11  kmaccoB paspaborana Ha ocHoBe Ilpukasza
Munnpocemenuss PO ot 18.05.2023r. Ne371 «O6 yTBepxkaeHUn (eaepaabHbIX
00pa3oBaTEeIbHBIX porpamMmm CPEIHETO oOmiero 00pa3zoBaHUs,

3aperucTpupoBaHHOro B Munucrepcte roctunuu Poccum ot 12.07.2023r.  Ne
74228, denepaabHOro rocy1apCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAapTa CPEIHETO
oOmero odOpazoBanus, (denepaibHoit padoueit nmporpammbl COO mo MareMartuke
(6azoBbIil ypoBenb), amsa 10-11 kimaccoB 00pa3oBaTeNbHBIX OpraHU3alUi
(Mockaa, 2023), ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, PEABIBISIEMBIX
K MaTeMaTH4YeCKOMYy O0Opa3oBaHHIO, M TPAJAULIUNA POCCHUIICKOTO 0Opa30BaHUS.
Peanusanus nporpamMmsl 00eCrieUrBaET OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIUSAMU,
COCTaBJISIIOLIMMH OCHOBY JJIsi CaMOpa3BUTUS M HENPEPHIBHOTO 00pa3oBaHus,
LEJIOCTHOCTh OOIEKYJIbTYPHOIO, JUYHOCTHOIO M II03HABATEIBHOTO PA3BUTHUSA
JUYHOCTH O0YyYarOmMnXCs.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS T€OMETPUU B HAIMPABIECHUU JIMYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpoBaHUS (YHKIMOHAIBHOM MaTeMaTH4eCKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKIACHUH T€OMETPHUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEAJIbHOIO0 M HWIACAIBHOT0, XapaKTepe OTPAKEHUS
MAaTEMATUYECKON HAyKOW SIBJICHUW M TPOLECCOB PEATBHONO MHPA, MECTE
Ir€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TaKKe KauecTB MBIIJICHUS, HEOOXOAMMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTh H3YYEHMsSI Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblUIeHHE, (GOopMUpPyEeMOe NpPH H3YYEHHH OO0y4YaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PELIEHUH 3aa4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.



YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMHAJIbHOTO OBbITHS, (opMa
OTpaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHEHIHOTO MO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEOUHSET pa3Hble BUIbl YYECOHOW H TPYIAOBOM J1E€ATEIHHOCTH,
SBJIICTCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KAYECTB, MOATOMY aKTyaJlbHA
3amaya (opmMupoBaHus y OOyYaroUIUMXCsi MPOCTPAHCTBEHHOTI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro kKypca «l'eomerpus» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4epe3  OOecrnedyeHHe  BO3MOXKHOCTH  MPUOOpETEeHUs |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKUX 3HAaHUM U JCHCTBUH,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOIOHKCHHUS 00pa30BaHUs
0 CTICIIHAIBHOCTSIM, HE CBS3aHHBIM C MTPUKJIATHBIM UCIIOIh30BaHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YCHA MJIs
OOy4YaromMXcs CpeHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3zoM, oOydaromigecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
co crenuPuKoi TEOMETPHUM € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. Kpome 3T0Oro, OHM MMEIOT BO3MOXKHOCTb HM3YYUTh I€OMETPHUIO OoJjee
riIyOOKO, €clii B JajJbHEHIIIEM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPUUYECKHX
3HAHMX B MPOPECCUOHATBHON JESTEIHHOCTH.

JlocTmkeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTreTHRIMM 3aJadaMd  OCBOEHHUSI  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax siBISIOTCS:

e hopMupoBaHUE IPEICTABICHUS O TEOMETPUN KaK YaCTU MUPOBOM KYJIbTYPHI

¥ OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;
¢ hopMupoBaHHE TIPEICTABICHNUS O MHOTOTPAHHHUKAX M TeJlaX BPAIICHUS Kak
O BRXHEUIUX MAaTEMATHYECCKHUX MOJCISX, TMO3BOJIAIONINX OMHMCHIBATH U
U3y4aTh Pa3HbIC SABICHUS OKPYKAIOIIETO MUPA,

¢ hopMHpoBaHNE YMEHUS PACIIO3HABATH HA YepTekKax, MOJIEISIX U B PEATbHOM
MUpPE MHOTOTPAaHHUKH U TeJia BPAIICHMUSI,

®OBJIAJICHIE METOJaMHU PEIICHUS 3a7ad Ha TOCTPOCHUS Ha HU300paKCHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e(popMupoBaHME yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHATHSIMH O
MHOTOTPaHHHMKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;



®OBJIAJICHUE AJTOPUTMAMU PEIICHUSI OCHOBHBIX THIOB 3aja4; (JOPMUPOBAHUE
YMEHUSL MPOBOJAUTH HECJIOXKHBIE JI0KA3aTENIbHBIE PACCYXKIEHUS B XOJ€
pElIeHUs] CTEPEOMETPUYECKHX 3aJad MW 33Ja4 C [PAKTHYECKUM
CoJIepKaHUEM;

®Pa3BUTHE MHTEIIEKTYaJbHbIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydYaromuxcs,
MTO3HABATEIIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUUYHOCTH
MBIIUICHUS;

¢ hopmupoBanre (PyHKIIMOHAIBHON TPaMOTHOCTH, PEIECBAHTHONW T'€OMETpPHUU:
YMEHUE paclO3HABaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHATUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpPOBaTh UX HA S3bIKE FTEOMETPHUM U CO3/1aBaTh
T€OMETPUYECKHE MOJIETH, NPUMEHATh OCBOEHHBIM TI'€OMETPUUYECKUN
anmapar i1 peleHus  NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WMHTEPHPETUPOBATH U OLICHUBATH MOJyUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOEHHOCTBIO MPOTPaMMBbl SIBJISIETCS BKJIIOUEHHE B KYPC
CTEPEOMETPUM B HAdaJle €ro H3y4yeHWs 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHn30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Tpenmourenue oTAAETCA HATISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuIeHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB M  3a7ady Ha  ONEPUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoOBHbBIE cozeprkaTelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacmpesensercds He TOJBKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 0011ero 0opa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3ylbTaTaM
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJEA0BATENLHO U TOCTYNATENBHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
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OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUN OOYy4YarolUUXCs, pacuIupsis U
yriayousist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3ydeHne reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 y4eOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosiokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUeCcs,
napaJuyielbHble W CKpelMBaroImuecs ImpsMble. [lapamnenbHOCTs NpSIMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B NPOCTPAHCTBE;
[apaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABICHHBIMA CTOPOHAMH; YIoJd MEXAy [PsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEM: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IIockocTtel. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM U IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJIA.
IleprieHIUKYIISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEW: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. l[lupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MHpPaMUbl; OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPAMMU/Ibl; TPAaBUIIbHAS U
yCeu€HHas MNHpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs IHPAaMHA; NPABUIIbHAs TPEYroJibHas MHUPAMHUAA M IPABUIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus: Mpu3Mbl M MUPAMHUIBIL.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH NPABUILHON MHUPAMUIBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroliue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJIHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOoHYC: oOCHOBaHME U BepilnHa, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
101131 Chephl.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muIMHIpa U KOHYyCA.

KoMmOuHanuu Tenm BpalieHHuss UM MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; cdepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpallCHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TE.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE
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BekTop Ha miockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWwil JAeUCTBUM ¢ BekTopaMu. llpsimoyronpHas cucrtema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KoOpAnHATHO-BEKTOPHBIM
METO/1 TP PEIICHUH T€OMETPUUYECKUX 3a]1aY.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTrpaMMbl y4eOHOro THpeaMera
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
W OTBETCTBEHHOI'O 4i€Ha POCCHUHCKOro OOIIecTBa, NPEJCTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PAZIUYHBIX CTPYKTYp, SBIICHUIA,
OpoLEeAyp TpakJaHCKOTO oOmiecTBa (BBIOOPBI, OMPOCH W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTU, YBOKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUW HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUHUBOTO OymYIIETO.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCl€KTaM Pa3iIMYHbIX BUAOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATH MAaTEMaTUYECKHE 3HaHUA B
HWHTEpecax 3J0pOBOro u 0€30macHOro o0pasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOEC INMHUTAaHHE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U

OT/IbIXa, peryispHas busnueckas aAKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(decCHOHANbHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
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Oynymedr mnpodeccnrn W Ppeanu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OO0pa3oBaHUI0 U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMUPOBAHHOCTHIO JKOJOTHYECCKOH KYJIbTYPBI, MOHWMAHWUEM BIIASHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoO0ieM;
OpUCHTaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWMA i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKawIeld cpeapl, IUIAHHPOBAHUS TIOCTYNIKOB U  OICHKH WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTUKW, [MOHMMAaHHEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEYECKON JCATEIHHOCTH, STaroB ¢
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS [MBHIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO W HCCIICOBATEIBCKYIO EATEIHHOCTh
WHIWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTepU3yHOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTEUIMU.
1)  Vuueepcarvnvie — noznasamenvhwvie  Oeticmeus, — o0Oecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).
ba3oBble jornueckue aeicTBus:
®BLISBJISITh U XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHUS] ~ TOHSATUH; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOMMOTO aHAIIN3a;

®BOCIIPUHUMATH,  (POPMYIHPOBATH H  NPEOOPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, €AWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;
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®BLISIBIISITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKTax, MAaHHBIX, HAONIOJCHUSIX W YTBEPKICHUSX;
npeajgaraTb  KpUTEpUU AN BBISIBICHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e/ieJaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHMKU, JACIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

® [IPOBOJ/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS U BBIBOIBL

®BLIOMpATh CIOCOO pelieHus: y4eOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSATENILHO BBIICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebcKue 1eidCTBUS:

®ICIIOJIB30BAaTh BOIPOCHI KaK HCCIIEIOBATENBCKUNA HMHCTPYMEHT IO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYHUE, MPOOIEMYy,
yCTaHAaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

®[IPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIE0BaHNE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBICHMUA,
MpOIECcCca, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMH,
MPOLIECCAMH;

®CaMOCTOSITEILHO (POPMYJIUPOBATH OOOOIIEHUSI W BBIBOJBI MO pe3yjbTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

®[IPOTHO3HPOBATh BO3MOXKHOE pa3BUTHE IIPOLIECCa, a TaKKe BBIABUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmanmeii:

®BBLISBJISITH JACPUITUTH MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U JJISI pEIICHUS 3a/1a4H;

®BBIOMPATh MHGOPMAIIUIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HH(POPMAIIUIO PA3THUHBIX
BUJIOB U (hOPM TIPEICTABICHUS;

®CTPYKTYpHUPOBaTh MH(POPMAIUIO, MPEACTABIATh €€ B PasIUYHBIX (Qopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

® OIICHUBATH HaIEKHOCTD uHbOpMaIUU o CaMOCTOSITEITEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.
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2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom
chopmMuUpo8aHHOCMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

Oo01enue:

®BOCIIPUHUMATH U (HOPMYIHUPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMHU
U TeIsIMU OOIICHHS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY
3peHUs] B YCTHBIX U NMUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHCHUS IO XOJY
perIeHus 3aa49, KOMMEHTHPOBATh MOTYUYEHHBIN pe3ysIbTarT;

®B X07ic OOCYXICHHS 3a/1aBaTh BOTPOCHI IO CYIIIECTBY OOCYXIaeMOU TEMBI,
poOJIeMBI, perIacMou 3a/1auu, BEICKa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
PEIICHUS;, COMOCTABISITh CBOM CYXKICHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHAlIorTa, OOHApY)XKMBAaTh Pa3lIM4YMe U CXOJCTBO TO3WIIMIA, B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

®IIPE/ICTABIIATH PE3YIbTAThI PEIICHUS 33J]a4uH, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTA; CaMOCTOSATEIBLHO BBIOMpaTh (OpMAT BBHICTYIUICHUS C YYETOM
3aJ1a4 MPe3eHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4decTBo:

®[IOHMMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYATHHOM
paboThl MpHU pelieHuU Y4eOHBIX 3a/lay; MPUHHUMATH I€Jb COBMECTHOM
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allMI0 COBMECTHOM  paboTHI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCA, OOCYXKIATh IMPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

®y4aCTBOBATh B IPYMIMOBBIX (hopmax paboThl (00CYyX)AeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIM MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanvnvie  pecynamuenbvie Oeticmaus, obecneyusaiom
Gdopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

® COCTABJIATH IJIaH, AJITOPUTM PEIICHUs 3a7a4M, BLIOUPATh CIIOCOO PEIIEHUs ¢
y4€TOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHHI C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

®BIIaJICTh HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMM KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOILECCOB, UX PE3YJIHTATOB;
BJIAJE€Th CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJibTaTa peleHus MaTeMaTUIeCKOM 3a/1auu;
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®[IPEBUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPH PELICHUM 3a7a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEH;

®OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPSIMasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo BYrpaHHOrO yrja; JUHEMHBIA yrojl ABYTPaHHOIO yria; IpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPaHHHK, 3JIEMEHTBl MHOTOT'PaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjiaccuukanmy  (BBITYKJIbIE M HEBBINYKIbIE MHOTOTPAHHUKHW; MPABUIIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CtpouTh C€YeHUsT MHOTOIPAHHUKOB METOJOM  CJIEAOB, BBINOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 Ha BBIUMCIECHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.
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Pematp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Wiu
QITOPUTMaM, NPUMEHSST HW3BECTHBIC AHAIMTUYECKAE METOABI NPHU PEIICHUH
CTAaHJAPTHBIX MATEMATHMYECKMX 334a4 Ha  BBIYMCICHUE YIVIOB  MEXKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMua) C TpUMEHEHHEM (QOpMys; BBIYUCIATH COOTHOILICHHUS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU [TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHMOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YepTeKax U
pUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO MIAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYYEHHBIE 3HAHWS HA IPAKTUKE: aHAJU3UPOBATh PEAbHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITIO0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, anmnapara ajreopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATUSAMH: LMJUHAPUYECKAs IOBEPXHOCTh, 0O0pa3yroliue
UWIMHAPUYECKOM ~ TOBEPXHOCTH;  LWJIMHIAP;  KOHUYECKas  IMOBEPXHOCTD,
oOpa3ymolire KOHMYeCKON TOBEPXHOCTH, KOHYC; cpepruyecKkasi HOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOIrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IapOBOU CEKTOP.
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Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WM TEJO
BpAILLCHHUS.

Bb4uchsTe COOTHOLICHUSI MEXIY IUIOMAIASMHU MOBEPXHOCTEH M 00bEMaMu
10TOOHBIX TEJI.

N300paxaTh u3yyaeMmble (UIypbl OT PYKH U C IMPUMEHEHHEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JIEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSTh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATH IpaBUIIO NTapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATEI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IPOM3BEIACHUE, PACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTh TeomeTpuueckue (HakThl i PEUICHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pemwate mpocremme reoMeTpuyecKUe 3a1add Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha J10Ka3aTesIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAX0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WK alropuT™MaM, MPUMEHsIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTedle IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINUTHE NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.
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[IpuMEHATh MOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh W3YYCHHBIE MOHATUS B MPOLECCE IOUCKA PELICHUS
MaTeMaTU4eCKhn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATHHBIC
CUTyallud Ha $A3bIKE TEOMETPUM, MCCIEAOBATH IIOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. Bbu6mmoteka [JOK
2 . 12 1
[MapannenbHOCTh IPSIMBIX M IIOCKOCTEMH https://lesson.edu.ru/02.3/10
3 [TeprieHAMKYASAPHOCTD NPAMBIX U 12 bubmmoreka [JOK
IIOCKOCTEH https://lesson.edu.ru/02.3/10
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 Bubmmorexa [OK
AY TP https://lesson.edu.ru/02.3/10
bubmmoteka IIOK
5) M 11 1
HOTOTPAHHIIEH https://lesson.edu.ru/02.3/10
6 OO6BbEMBI MHOTOI'PaHHUKOB 9
7 [ToBTOpEHME: CeueHUs], pACCTOSTHUS U YTJIbI 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0
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https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasmeie  Tpaxriseckue (undgposBbie)
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI pecypeni
Tena Bpauesus 12 bu6nmoreka [IOK
https://lesson.edu.ru/02.3/11
OO0BEMBI TEN 5 1
BekTopsl 1 KOOpANHATEI B IPOCTPAHCTBE 10 1 Bubmmorexa HOK
https://lesson.edu.ru/02.3/11
[ToBTOpEHHE, O606H16HI:I€, 7 1
CUCTEeMAaTH3alMsl 3HAaHHHA
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPO'PAMME

19



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

