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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yaeOHOTO Kypca «I'eomeTpus» 0a30BOro ypoOBHS sl OOYJIArOIIHXCS
10 —11 xyaccoB pa3zpaborana Ha ocHoBe DejiepabHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBIEMBIX K MAaTeMaTHYeCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUSI.
PeaJ'II/I?;aHI/I?I porpaMmaI o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHILIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBbHOI'O PA3BUTHA JINMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0OydYeHHUsI TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PAa3BUTHs 00ydJaromuxcs, (GpopMupoBaHUs
(YHKIIMOHATEHOW MaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINIHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJCATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHUU M MPOIECCOB PEaJbHOr0 MUPA, MECTE T€OMETPUN B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B IIPAKTHKE
crocoOCTBYeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33PCHUS YYAIIUXCS, a TaKKe KadecTB
MBIIIUICHUS, HEOOXOUMBIX JUIS afalTal[id B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIUIUIAH €CTECTBEHHO-
HAay4YHOM HAMpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIICHHE, (HOpPMUPYEMOE MpPH HM3YYCHUH OOYYAIOIIMMHCS TOHSTHIHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBECHHO-HAYYHOTO IWKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHrne OpUeHTUPOBATHCS B TIPOCTPAHCTBE MI'PACT CYIIECTBEHHYIO POJIb BO BCEX 00JACTAX
JeATeNbHOCTH YeioBeka. OpHeHTaIMs YeJIOBeKa BO BPEMEHU M IIPOCTPAHCTBE — HEOOXO0IUMOE
YCJIOBHE €r0 COIMAILHOTO OBITHS, (hopMa OTPaKEHHUsSI OKPYXKAIOIIEr0 MUPA, YCIIOBUE YCIICITHOTO
MO3HAHUS u AKTHBHOTO npeoOpa3oBaHuUs JICHCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMU 00pa3amMu 0ObEMHSET pa3Hble BUIbI Y4COHOU U TPYIOBOW NESTEIBHOCTH,
SBIISICTCSI OJHUM H3 NPO(ECCHOHAIBLHO BAXKHBIX KA4eCTB, IOJTOMY aKTyaJbHa 3ajada
(dbopMupoBaHUs y 00yUJarONINXCA TPOCTPAHCTBEHHOTO MBIIIIEHHUS KaK Pa3HOBUTHOCTH 00Pa3HOTO
MBIIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B TIOJTOTOBKE K MPAKTUYECKOH NESITEIBHOCTH TIO
MHOTHUM HAaIPaBJICHHSIM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE OOy4EHUS
— oOmieoOpa3oBarebHOEe U OOIIEKYIBTYPHOE pPa3BUTHE OOyJaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
JNeUCTBUM, crienn(PUIHBIX TEOMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOOIKEHHUSI 00pa30BaHUS 110
CTECIUATBHOCTSM, HE CBA3aHHBIM C MPUKJIAHBIM HCIIOJB30 BAHUEM T'€OMETPHH.



[Iporpamma o reomeTpun Ha 6a30BOM YPOBHE NpeIHa3HAuUEHA sl 00yJaroIuXCcsl CpeTHeH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTENBHBIX 3aTPyAHEHUH Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum oOpa3om, oOydarommecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIHE
MaTeMaTU4YeCKUe YMEHUs, CBS3aHHBIE CO CIEIM(UKON TeOMETPHH U HEOOXOAUMBIE [T KU3HU B
coBpeMeHHOM ofmiecTBe. Kpome 3TOoro, OHM MMEIOT BO3MOXKHOCTh M3YYHTHh TEOMETPHIO OoJiee
riIyOOKO, €CITi B JajbHEWIIEM BO3HHKHET HEOOXOIMMOCTh B TEOMETPHUYECKHX 3HAHHIX B
npohecCHOHATBHON IEATEIIEHOCTH.

JlocTIbKeHHe el OCBOCHUS MPOrpaMMBbl 00ECTICUNBACTCS PELIICHUEM COOTBETCTBYIOIIUX
3ajna4. [IpuopureTHsiMU 3a1a4uamMu 0cBOeHUS Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHE B 10—11
KJ1accax sIBIISFOTCS:

e (dopMupOBaHHWE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIBTYpHl U

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;
e (dopMupOBaHHWE TIPEACTABICHUS O MHOTOTPAaHHMKAX M TellaX BpAIICHUS Kak o
BOXHEHWIINX MAaTEMaTHYECKHX MOJEISIX, MMO3BOJISIONIMX OMKMCHIBATh U M3y4aTh pa3HbIC
SIBIICHHSI OKPY’KAIOIIETO MUPA;

e (opMHpOBaHHWE YMEHHsS pacllO3HaBaTh Ha UYEpTEXkKaxX, MOJEIIX U B PEATbHOM MHpE
MHOTOTPaHHUKH H TeJla BPAIICHUS;

e OBJAJCHHE METOJAaMH pEUIeHHs 3aJad Ha TIOCTPOCHHS Ha HW300paKCHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE yMEHHs ONIEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAHHUKAX U
TeJlaX BpaIleHHs] © UX OCHOBHBIMH CBOICTBAMU;

® OBJIAJICHUE ANTOPUTMAMU PELICHUS OCHOBHBIX THIIOB 3ajay; (OpMHUpPOBAHUE YMEHUS
IIPOBOJIUTh ~ HECJIOKHBIE  JOKa3aTeJIbHbIE  pPAcCY)KJICHHMsT B  XOJA€  peEIICHUs
CTEPEOMETPUYECKHUX 3a]1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIEPKAHUEM;

® Da3BUTHE MHTEIUIEKTYaJbHBIX M  TBOPYECKHX CIIOCOOHOCTEM  oOydarommuxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUH, KPUTHYHOCTH MBIIIJICHUS;

e (opMupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: yMEHHE
pacro3HaBaTh NPOSBICHUS T€OMETPHUUECKUX IOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX JKU3HEHHBIX CUTYyallUsIX U IpPHU HM3YYEHUU APYIMX y4eOHBIX MpPEAMETOB,
IIPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
Ir€OMETpPUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJENH, IMPUMEHITh OCBOEHHBIN
IeOMETPUYECKUN ammapaT Julsl pelleHHs NPaKTUKO-OPHUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLIEHUBATh MOIY4YEHHBIE PE3yIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTHIO MPOIPaMMBbI SIBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3ajay, pellaéMblX Ha YpOBHE MHTYUTUBHOTO IMO3HAHUS, U ONPeeIEHHBIM
o0Opa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT PA3BUTHUIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOTO  MBILUICHUS, CTUMYJIUPYET MPOTEKaHHWE HHTYUTUBHBIX IPOLIECCOB,
MOTHBHPYET K JalbHEHIIEMY U3y4EHHIO MTPeIMETa.

[Ipenmourenne oOTHAETCS HATISAAHO-KOHCTPYKTHUBHOMY METOJy OOy4YeHMs, TO €cTh
TEOpeTHUYECKHE 3HAHHWS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh NPEAMETHO-IPAKTUYECKOMN
NeaTenbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPE/ICTABIICHUH Y yyallluXxcs B Kypce CTepeoMeTpun
MIPOBOJIUTCS 3a CUET pellieHHs 3ajady Ha CO3[JaHHEe MPOCTPAHCTBEHHBIX OOpa3oB M 3a7ay Ha
ONepHpPOBAaHUE IMPOCTPAHCTBEHHBIMU OOpa3amu. Co3gaHue oOpasza MPOBOAMTCS C OMOPOW Ha
HarJsIHOCTh, a ONIEpUPOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHS OT HAIJISTHOCTH, MBICIEHHOTO
M3MEHEHHSI €r0 UCXOHOTO COAEPIKaHusl.



OcHoBHBIE cojepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpaHHuKN», «lIpsiMble U IIJIOCKOCTH B IIPOCTpPaHCTBEY», «Tena BpameHus», «BekTopsl u
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHHE JOTMYECKUX YMEHUN paclpeessieTcsl He TOJIbKO
[0 COAEP)KATENbHBIM JIMHUSAM, HO W IO ToAaM OOydYeHHs Ha YpPOBHE CpenHero oOIiero
oOpa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 TOaM 00yYeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJIQJICHUE TEOMETPUYECKHUMH  TOHATHUSMH WM HaBBIKAMH  OCYILIECTBIISIIOCH
MIOCJIEIOBATEIbHO U IOCTYNAaTEJIbHO, C COOJIIOJIEHUEM MpPUHIMUNA [PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKJIIOYAJIUCh B OOLIYIO0 CUCTEMY I€OMETPUYECKUX MPEICTAaBICHUMN 00yJarommxcs,
paciupsis u yrayOnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha u3yuenne reomerpun oTBOaUTCS 2 yaca B Heneno B 10 kimacce u 1 vac B Hemento B 11
KJIacce, BCEro 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsaMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsimasi, TUIOCKOCTb, TpoCcTpaHcTBO. [lonsTHe
00 aKCHOMATHYECKOM TIOCTPOSCHUHU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosioxkeHne npsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECS, NapaJUIeIbHbIE U
CKpelMBawmmecs mnpsmele. [lapaienbHOCT, MOPSMBIX M IUIOCKOCTE B MPOCTPAHCTBE:
MapajuiebHbIE MPSIMbIE B MPOCTPAHCTBE; MAPAIIIEIBHOCTh TPEX MPSAMBIX; MNAPALIETbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIbI C COHAIPaBICHHBIMU CTOPOHAMH; Yrojd MEXKIy MpSMbIMU B
npoctpanctBe.  [lapaenbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX ockocTel. [Ipocreiime npocTpaHcTBEHHbIE (DUTYPHI HA MIIOCKOCTU: TETPAadp,
Ky0, mapaJyIesIenuie T, MOCTPOCHHUE CEUEHUH.

[lepieHAMKYIAPHOCTh MOPSIMOML M TUIOCKOCTU:  MEPHEHIUKYISPHBIE TPSMbIE B
MPOCTPAHCTBE, NpPSMBIE TapauiebHbIE W TEPHEHIUKYISAPHbIE K IIJIOCKOCTH, MPU3HAK
MEePIEHANKYISIPHOCTH NPAMON U INIOCKOCTH, TEOPEMA O MPSIMOUN NEPIEHIUKYISIPHON MIOCKOCTH.
VYTriael B IPOCTPAHCTBE: YIOJI MEXY NPSIMOM U TJIOCKOCTHIO; IByrPAHHBINA YroJl, TUHEHHBIA YTOJI
nByrpaHHoro yria. l[lepneHauKynsip W HaKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IIOCKOCTH,
paccTosiHUEe OT MPSIMOMN /10 TWIOCKOCTH, MpOoeKIus GUrypsl Ha MmiaockocThb. [lepneHankynspHoCTb
IUIOCKOCTEN: TMpU3HAK NEPHEHIUKYISIPHOCTH JBYX IUIOCKocTed. Teopema o  Tpéx
MEePIEHANKYIIAPaAX.

MHoOrorpaHHMKH

[loHdATHE MHOTOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKHU; pa3BEPTKa MHOTOrpaHHMKa. [Ipu3mMa: N-yrosapHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; NIPsAIMAsi U HAKJIIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, OpsMOYTOJIbHBIN Napajulesienunes U ero corcrea. [lupammpa: N-yrosbHas
nupaMua, TpaHd W OCHOBAaHWE MNUPAMU[bI; OOKOBas W TMOJHAS MOBEPXHOCTh MHUPAMUJIbL;
MpaBUJIbHAsT W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSTHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMuia; MpaBUibHas TPEYroJbHas MUpaMua U MpaBWIbHBIN TeTpasap; KyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOIPAaHHUKAX: OKTa’p, N0ACKa’Ap U ukocazap. CeyeHus: Npu3Mbl U MUPaMUbL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNEeMEHTbl CHMMETPUH B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brrunicnenue >neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Tnomans 6oxoBoi
MMOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOM IPU3MBI, TUIOIIA/Ib OCHOBAHUI, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MPsAMOI mpu3Mbl. [Lnomans G0KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHON
MUPaMHJIbI, TEOpEMA O IJIoaaAn yceu€HHOM mupaMupsl. [lonstue 06 06béMe. OObEM MUPaMUIBI,
MIPU3MBI.

[TogoGubie Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
o0bEMamMu MOJOOHBIX TETI.

11 KJIACC



Tesa Bpamenus

HunuHapuyeckas NOBEPXHOCTb, O00pa3yloIMe LUIMHAPUYECKONM IOBEPXHOCTH, OCh
HWIMHAPUYECKON noBepxHOCTH. LIMmuHap: ocHOBaHUs B OOKOBas MOBEPXHOCTH, 00pa3yromas u
OCb; TUIOIA/Ib OOKOBO 1 TOTHOI MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pasyroliue KOHMYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KoHHUYeckoi noBepxHocTu. KoHyc: ocHOBaHMe M BeplIMHA, oOpasyrouiass U OCb; IUIOIIA/b
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylolfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrosiosxenue chepbl U IUIOCKOCTH; KacaTeslbHas TNIOCKOCTh K cdepe; uomans cepsi.

N300pakenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIuHApa U KOHYyca.

KOM6I/IHaHI/II/I TCJI Bpall€CHHUA W MHOTI'OrpaHHUKOB. MHOFOFpaHHI/IK, ONMCAHHBIA OKOJIO
cdepsr; cepa, BnucaHHas B MHOTOTPaHHUK, UITH TEJIO BPaIICHUSI.

[Tonsatue 06 oO0béMe. OcHOBHBIE CBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJIBHOTO MapajieNnenunena u ciaeactsus u3 He€. O0bEéM mumHApa, konyca. O0bEM mapa
Y TJI0MA6 ChEephl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEJL.

Ceuenns mwmHApa (MapauieIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOpPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHast cucrema KoopAWHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. [Ipocreitmme
3aJlauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CKalspHOE NpOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pElICeHUH TeOMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yNbTAaThl OCBOEHUSI MPOrpamMMbl ydeOHOro mpeamera «MaremaTuka
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTr0o OOIIEeCTBa, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SBICHUH, MTPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAUCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTHIO POCCUMCKOMN IPa’kJaHCKON HACHTUYHOCTH, YBOXKEHHUS K MPOIIJIOMY U
HACTOSIIEMY POCCUHUCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSM POCCUHUCKHUX
MaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKON IIKOJIbI, K UCIOJIb30BAaHUIO ATUX TOCTHKEHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKW U JEATEIBbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TIOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO.

JcTeTnYeCKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOIIEHHWEM K  MHUpPY, BKJIIOYas OCTETUKY  MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCYXICHUH; BOCHPHUUMYHBOCTHIO K
MaTEeMaTUYECKUM acleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dusndeckoe BOCUTAHHNE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPHUMEHATh MAaTeMAaTHYEeCKHUE 3HAHUS B HHTEpecax
3I0pPOBOr0 M 0Oe30macHOro oOpas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3/I0POBBIO
(3mopoBoe TUTaHWE, COATTAHCHPOBAHHBIM PEKUM 3aHITHH M OTAbIXa, perysipHas (undeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHHUS, NMPHU 3aHATHUSIX CIIOPTHBHO-03I0POBUTEIHHOM
JIeSITeILHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam npodecCHOHATILHON ESATeIbHOCTH, CBS3aHHBIM C MAaTEeMaTHUKOW M €€ MPHIOKCHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUH
MPaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIEHHOCTH.

IKo0JI0rn4ecKoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COLHUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa  JKOJOTMYECKWX TpoOieM; OpueHTalued Ha  MNpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3aad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUpOBaHUS
MOCTYIKOB U OLIEHKH WX BO3MOKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:



Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOM NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIJICHUEM S3BIKOM MAaTEMAaTUKU U MATEMATUYECKOU KyJIbTYPOU KaK CPEACTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHIMBUyaJIbHO
U B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yUarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUpa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble oruyeckue aeicTBUs:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY MOHATHIMH, (HOPMYJIHPOBATH OMPEICIICHUS TOHSITHI;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE,

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU [UIsl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUU;

® [POBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPDI; 000CHOBBIBAaTH COOCTBEHHbIE CYKACHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KAaK  MCCIENOBATENbCKUN  MHCTPYMEHT  IO3HAHMS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLINE MTPOTUBOPEUHE, MPOOIeMYy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCIEIOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBIEHHS, TMpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH IMOTYUYE€HHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



® TIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATDH MPEIIOI0KEHUS
0 €ro pa3BUTUH B HOBBIX YCJIOBHSIX.

Padora c undopmanueii:

® BBIABIATH AePUUINTHI UHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
IUTSL pELICHUs 3a/1a4H;

e BpIOMpaTh MH(POPMAIMIO M3 HWCTOYHHKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

® CTPYKTYpUpOBaTh HWH(POPMALMIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahUIeCcKH;

® OIICHMBATh HAJAEKHOCTh HMHPOPMALUHM IO CaMOCTOSTENHHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcmsy

COYUANBLHBIX HABLIKOB 00YUAIOUUXCHL.

Oo0menmne:

® BOCHIpPUHUMATH B (HOPMYITHPOBATH CYKIICHHSI B COOTBETCTBUHU C YCIOBHSMH U HEIISIMH
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

® B X0/l OOCYKJICHHS 33/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYK/IaeMOW TEMBI, TPOOIEMBI,
pelaeMoi 3a1auu, BbICKa3bIBATh UJEH, HAIICJICHHBIE Ha TIOUCK PEIICHNUS; COTIOCTABIISTh
CBOM CYXKJIEHUS C CYXKJICHUSIMHU JPYTUX YYACTHUKOB JIMajiora, OOHapyXuBaTh pa3inyue
U CXOACTBO TMO3MIMI; B KOPPEeKTHOM ¢opme (popmMynupoBaTh pa3HOIJACHS, CBOU
BO3paXKECHMUS;

® MpEACTaBIATH PE3YyNbTAaThl PELICHUS 33aJaud, SKCIIEPUMEHTa, UCCIEIOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

® [IOHUMATh U UCIOJIH30BATh IPEUMYILECTBA KOMAH/IHOM U MHIUBUYATbHOU pabOThI IPH
pelIeHny y4eOHbIX 3a/la4; MPUHUMATh 11eJIb COBMECTHOM JESITeNbHOCTH, TUIAaHUPOBAThH
OpraHM3aIMI0 COBMECTHOW pabOThl, pacHpenesiiarTh BUAbl pabOT, JOrOBapUBATHC,
o0cyKIaTh mporiece U pe3yinbTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

® y4acTBOBATH B IPYMIOBBIX popmax paboThl (00CyXIeHUS, OOMEH MHEHHM, «MO3TOBbIE
HITYPMBI» U UHBIE); BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOH JICHCTBUS
C IPYTMMH YJ€HAaMH KOMAaHJIbl; OLIEHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIUIA MPOIYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

3) Vuusepcanvhoie pecynamuenvle oeticmaus, obecneuusarom Gopmuposanue CMoiCilo8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranm3anus:

® COCTaBJIAThH IJIaH, aJITOPUTM peIIEeHUs 3a7ayH, BBIOMpATh CIOCOO pEIIeHUs ¢ y4ETOM
UMEIOIIHUXCA PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBaTh U
KOPPEKTHPOBaTh BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

e BJAJeTh HABbIKAMHM II03HABATENBHOW pe(IeKcuu Kak OCO3HaHHs COBEpIIAEMBIX
JEUCTBUH M MBICIUTENBHBIX TPOLECCOB, MX pe3yibTaToOB; BIAAETh CIIOCOOAMHU



CaMOIIPOBEPKHM, CAMOKOHTpPOJI IIpoLEecca M Pe3ylbTara PEIICHUs MaTeMaTU4eCKOu
3a/1a4u;

® [PEIBUJAETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTH IIPH PELICHUH 3a]a4H, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3yJibTaTa LEIU M YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3yIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OmnepupoBaTh MOHATUSAMH: TOUKA, TPsAMasi, TIOCKOCTb.

[TpuMeHsTh aKCMOMBI CTEPEOMETPUH U CIEJCTBHSI U3 HUX MIPU PEIICHHH TEOMETPHUYECKHIX
3azad.

OnepupoBaTh TOHSATHAMHU: MAPAVICIBHOCTh W MEPIEHAUKYISPHOCTh TPSMBIX |
IIJIOCKOCTEM.

Knaccuduimposats B3auMHOE pacIoyioKeHNEe NPSIMbIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMU: JBYTpaHHBIA Yroj, TpaHU JABYIpaHHOTO yria, pelpo
JBYTPAHHOTO yIJIa; TUHEHHBINA YyroJl ABYTPaHHOTO yriia; TpaJdycHas Mepa ABYIPaHHOTO yrIiia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIH M HEBBITYKJIbIH MHOTOTPaHHUK,
3JIEMEHThl MHOTOT'PaHHUKA, IPABUJIbHBIN MHOTOT paHHHUK.

Pacrio3naBaTh OCHOBHBIE BUBI MHOTOTPAHHUKOB (MHpaMuja; Mpu3Ma, NPSIMOYTOJIbHBIN
napajuiesienumne/, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCU(pUKAIIUU
(BBIMMyKJIbIE M HEBBINYKIbIE MHOTOTPAHHHUKHU; TNPaBUJIbHbIE MHOTOIPAHHUKH, MpsIMble H
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUIIE bl ).

OnepupoBaTh MOHATUSAMU: CEKYIIas TNIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH MPUHILIMIIBI TOCTPOCHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEIOB.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) TJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HAXOXKJICHHE TEOMETPUUECKUX BETUYHH 10 00pa3iiaM Uil aaropuTMam,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHUE METOJbI MPU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHYEeCKHUX
3a/la4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMsI TOUKAaMH, OT TOYKHU J0 MPAMOH, OT TOUKHU JI0
TJIOCKOCTH, MEXKY CKPEIINBAIOIIUMHUCS MTPSIMBIMU.

Pemats 3a1aun Ha HAXOXKJICHHE TEOMETPUUECKUX BETUYHH 10 00pa3iiaM Uil aaropuTMam,
MIPUMEHSST U3BECTHhIE AaHAIUTUYECKHE METOJBI MPHU PEIICHUH CTAaHAAPTHBIX MaTEeMaTHYEeCKHUX
3alad Ha BBIUMCJICHHUE YIJOB MEXIY CKpPEHIMBAIOIUMUCSA MPSIMBIMU, MEXAYy MPsIMOA H
MJI0CKOCTBIO, MEXTY MIOCKOCTSMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma, MHUpaMuia) ¢
IpUMEHEHHEM (pOPMYJT; BBIYUCIISATH COOTHOILIEHHS MEXKY IUIOLIA/IIMU [TOBEpXHOCTEH, 00BbEMaMu
110/100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHAMU: CHUMMETpPUS B IPOCTPAHCTBE; ILEHTP, OCh M IUIOCKOCTh
CUMMETPHHU; IEHTP, OChb U MIIOCKOCTh CUMMETPHUH (DUTYPHI.



W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKaX.

[IpumensTy reoMeTpudeckue (axkTbl JUIsI PELICHHS CTEPEOMETPUYECKUX — 3ajad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHMKAllHOHHBIE
CHCTEMBI [TPU PEUICHUU CTEPEOMETPHUCCKHIX 3a/1ay.

[IpuBoauTe mHpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHﬂTB IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemiCHuA MaTeMaTn4dycCKn
chopMyIMPOBAaHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIH C HCIOJb30BAaHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aJIre6pr; pemaTh NPAaKTUHYICCKUE 3aJa4u, CBA3aHHBIC C HAXOKIACHUCM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKAs IOBEPXHOCTb, 00pa3yIoLIUe HUINHAPHIECKON
MOBEPXHOCTH; IMJIMHJP; KOHUYECKasl MOBEPXHOCTh, 00pa3ylonie KOHUYECKON MOBEPXHOCTH,
KOHYC; c(hepruecKasi IOBEpXHOCTb.

Pacno3naBate Tena BpamieHus (MUJIMHIP, KOHYC, cdepa u 1map).

OOBICHATDH CITOCOOBI TIOJTYICHHUSI TEJT BPAIICHUS.

KnaccuduimupoBaTs B3anMHOE pacmosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSMHU: LIAPOBOIM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA CErMEHTA;
IapOBOM CJI0¥, OCHOBAHUE IIAPOBOIO CJIOSA, BHICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIONIAIM MOBEPXHOCTEH TeN BpallleHUsl, TEOMETPUUYECKUX Tell C
pUMeHeHHeM (HOopMyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHCAHHBIM OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOIPAHHUK WUJIU TEJIO BpalllCHHUS.

BbIyncnsaTe COOTHOLIEHUS MKy TUIOMIAIIMU MTOBEPXHOCTEN M 00bEMaMHU MOTOOHBIX Tell.

N3o00paxkate u3yyaemble (UIYpbl OT PYKHM U C HPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP: BUJL
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUECHHUs TEJ BPAI[CHHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATh ACWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB U YMHOYKEHHUS BEKTOpa
Ha YHCT0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1a10T.

[IpumeHsTh MpaBUiIoO Mapauienenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MEXKIy BEKTOPAMH, CKAIIPHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB UM MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJl MEXKIY BEKTOPaMHU,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3aaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensTh reoMeTpuueckue (akTbl JUISL PEHICHHS CTEPEOMETPHUYECKUX — 3aiad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3a/laHbl B SIBHOU
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETPpHUICCKUC 3aaa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3aJa4u Ha JOKa3aTCJIbCTBO MATEMATHYCCKUX OTHOILICHUHA WU HaXO0XICHHUC
rCOMETPHUICCKUX BCIHUYHH I10 06pa311aM WKW aJirOpyuTMam, MpUMCHASA W3BCCTHBIC MCTOABI IIPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajJ1a4.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTe mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIU3UPOBATH PCAJIBHBIC CUTyallUU U
MIPHUMCHSATH HU3YYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTn4dycCKn
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
HCCIIEI0BAaTh TOCTPOCHHBIE MOJEIN C HCIOJIb30BAHHEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrapara aﬂre6p51; peliaTtbh NPAaKTHYCCKHUE 3aaa4u, CBA3AaHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX
BCIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
HOC Mos IIkomna
1 B 10
BEAICITHE B CTCPEOMETPHIO https;//myschool.edu.ru
5 [IpsiMbIe M TIIOCKOCTH B MPOCTPAHCTBE. 12 1 [HOC Mos llkona
[MapanmienbHOCTh MPSIMBIX U TUIOCKOCTEH https;//myschool.edu.ru
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 [HOC Mos llkona
MIOCKOCTEM https;//myschool.edu.ru
OC Mos I
4 VYTibl MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 . oA THrosa
https;//myschool.edu.ru
OC Mos I
5 MHororpaHHuKH 11 1 . oA koA
https;//myschool.edu.ru
OC Mos I
6 OO6BEMBI MHOTOTPAHHUKOB 9 1 - o TRona
https;//myschool.edu.ru
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 LOC Mos Illxoxa
P ' P 4 https;//myschool.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Ne i/ Kontpoabubie | IIpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
HOC Mos IIxona
1 T 12
e1d Bpatienm https;//myschool.edu.ru
Mos 111
2 OO6BEMBI TET 5 1 HOC Mos Illkoxa
https;//myschool.edu.ru
OC Mos 1I
3 BekTops! 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 ﬁ tps:/. /rr?;sch;(gfs duru
4 [ToBTOpEeHUE, 0600IICHNE, 7 1 LHOC Mos IIkona
CHCTEMATU3ALNS 3HAHUI https;//myschool.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0










