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IHOACHUTEJIbBHAS 3AIIMCKA

Pabouass mporpamma ydeOHOro kypca «['eomerpusi» 6a3zoBoro ypoBHs misi oOydaromuxcs 10 —11 kmaccoB paszpaboTaHa Ha OCHOBE
denepanbHOTO rocy1apcTBEHHOTO 00pa30BaTEILHOTO CTAHJAPTa CPEIHEr0 00IIero 00pa3oBaHusl, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA,
MPEIBSBIIEMBIX K MATEMaTHYECKOMY 00pa30BaHUIO, U TPAIHUIIUNA POCCHIICKOTO 00pa3oBaHus. Peanu3alus mporpaMMbl 00ECIICUNBACT OBJIaICHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABIIAIOIIMMHA OCHOBY MJIA CaMOPA3BHUTHA U HCIIPCPBIBHOI'O 06pa3013aH1/1;1, ICJIIOCTHOCTDH 06H_IGKYJIBTypHOFO,
JIMYHOCTHOI'O 1 MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU 06yqa10un/1xcs1.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca TE€OMETpHH Ha YpPOBHE cpenHero oOmiero oOpa3oBaHHsi OOYCIOBJICHA MPAKTHYECKOW 3HAYMMOCTBIO
METAaINpeIMETHbIX U MPEJAMETHBIX Pe3yJIbTaTOB OOyYEHHUS I€OMETPUU B HANpaBJIEHUHM JIMUHOCTHOTO pa3BUTHUs OOydarouuxcsi, popMHUpOBaHUS
(YHKLIMOHATIBHOM MaTeMaTHMYeCKOW TIpaMOTHOCTH, M3Y4EHHUs JApPYruX Yy4eOHbIX AMCUMIUIMH. Pa3ButHe y 0O0ydaroumuxcs HpaBUIIbHBIX
IIPEJICTABICHUIM O CYITHOCTH M MPOMCXO0KJIEHUU I€OMETPUUECKUX a0CTpaKLIUi, COOTHOLIEHUH PEAJIbHOIO U MJI€aJIbHOr0, XapaKTepe OTPaKEHUSI
MaTeMaTHUYeCKON HayKOM SIBJIEHUHM U IPOLIECCOB PEAIbHOTO MUPA, MECTE T€OMETPUHU B CUCTEME HAYK U POJIM MaTEMaTHUYECKOI0 MOJIEIMPOBAHUS B
HayYHOM TIO3HAaHUM M B MPaAKTHKE CIOCOOCTBYeT (POPMUPOBAHUIO HAy4YHOTO MHPOBO33PEHMS YUYAIIMXCS, a TaKXKe KauyecTB MBIIIJICHUS,
HEOO0XOAUMBIX JUISl afialTallii B COBPEMEHHOM OOIIEeCTBE.

I'eomerpust siBIsieTCS OJHUM M3 0a30BBIX IPEIMETOB HAa YPOBHE CpEIHEro odmero obpa3zoBaHHs, TaK Kak 00eCHEUMBAET BO3MOKHOCTh
M3YYEHHUs KaK JUCLUUILINH €CTECTBEHHO-HAyYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MblluieHUe, (GopMHpyeMoe MpU HU3YYEHHHM OOY4YaloIIMMHUCS TMOHSATUHHBIX OCHOB T'€OMETPUM U IOCTPOEHHM UEHNOYKU
JIOTUYECKUX YTBEPXKAECHUHM B XOJE€ pEUICHHs TIE€OMETPUYECKHMX 3ajad, yYMEHHE BBIIBUraTh M OINPOBEPraTb TMIIOTE3bl HENOCPEICTBEHHO
UCHOJIB3YIOTCS NPH PEIIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOT'0 1IMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBAaThCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX JEATENBHOCTH uenoBeka. OpueHTalus YyeloBeKa
BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOJUMOE YCIOBUE €T0 COLMAIBLHOTO OBITHA, (JOpMa OTPaKEHUS OKPYKAIOILEr0 MUPA, YCIOBHUE YCIIEUTHOTO
MO3HAHUS U aKTUBHOT'O Ipeo0pa3oBaHus IeHCTBUTENbHOCTH. OniepupoBaHie MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHSAET pa3Hble BUAbI y4eOHON
U TPYJOBOH JIEATENBbHOCTH, SBISETCS OJHUM U3 MPO(PECCHOHATLHO BaXKHBIX KaUeCTB, I03TOMY aKTyajibHa 3aJja4ya (POPMHUPOBAHUS y 00 yUarOIIUXCS
MIPOCTPAHCTBEHHOT'O MBIIUICHNUS KaK Pa3HOBUIHOCTH OOpPa3HOIO MBIIIJIEHUS — CYHIECTBEHHOI'O KOMIIOHEHTAa B MOJTOTOBKE K MPaKTUYECKON
JEeSITeIbHOCTH 110 MHOTMM HaIlPaBJICHUSIM.

Ienb ocBOEHUs porpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha 6a30BOM ypoBHE 00ydeHHUs — 001eo0pazoBaTeIbHOE U OOIIEKYIbTYpHOE
pa3BuTHE OOydJaroImuXxcs uyepe3 oOecleyeHne BO3MOXKHOCTH MPUOOPETEHHsS M HCIOJIb30BAHUS CHUCTEMATHUYECKHUX T'€OMETPHUUECKUX 3HAHMM U



NecTBUM, criennUYHBIX TEOMETPUH, BO3MOKHOCTH YCIEIIHOTO POAOKEHNS 00pa30BaHus M0 CHEIHATIbHOCTIM, HE CBSI3aHHBIM C MTPUKJIaIHBIM
KCII0JIb30BAaHUEM T'€OMETPHHU.

[IporpamMmMa mo reomeTpuu Ha 0a30BOM YpPOBHE MpeqHA3HAYCHA JJIsi OOYYAIOIIUXCS CPEIHEH IIKOJIBI, HE MCIBITHIBABIINX 3HAYUTEIHHBIX
3aTpyJHEHUI Ha ypOBHE OCHOBHOro oOmiero o6pasoBanus. Takum oOpa3om, oOydarommuecs Ha 0a30BOM YpOBHE IOJIKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUe YMEHUs, CBS3aHHbIE CO Clelu(UKONW reOMETpUH W HEOOXOAMMBIE IJI JKU3HH B COBpeMeHHOM obmiectBe. Kpome 3Toro, onu
UMEIOT BO3MOYKHOCTh HM3yYUTh T'€OMETPHIO OoJiee TIIYOOKO, €CiM B JaTbHEHUIIEM BO3HHKHET HEOOXOIMMOCTh B T€OMETPHYECKHX 3HAHHSX B
npodecCHOHATLHOM IS TEIILHOCTH.

JlocTuKeHune 1ead OCBOEHUS MPOrpaMMbl 00ECIeUMBACTCS PELICHHEM COOTBETCTBYIOHIMX 3anay. [IpuopuTeTHBIMU 3aJauaMU OCBOCHHUS
kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax sBISIOTCS:

e (opmupoBaHUE MpEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOLIUM MUPOM;

e (opmupoBaHUE TPEICTABICHUS O MHOTOTPAaHHUKAX M TellaX BPAMIEHUS KaK O BAXKHEUITUX MATEMAaTHYCCKUX MOJCIISAX, TTO3BOJISIONIUX

OTMCHIBATh U U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIET0 MHUPA;

e (opmupoBaHUE yMEHUS pacro3HaBaTh HA YEPTEkKaxX, MOJICISIX U B pealbHOM MUPE MHOTOTPAaHHUKH U TeJla BPAICHIS;

e OBJIAJICHUE METOJAMH PEIICHUS 3a/1a4 Ha MOCTPOCHHSI Ha U300paKCHHSIX IPOCTPAHCTBEHHBIX QUTYD;

e (opmupoBaHUE YMEHUS ONMEPUPOBATH OCHOBHBIMH MTOHATHSIMHI O MHOTOTPAHHHUKAX U TeJIaX BPAIICHHUSI U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJICHUE AITOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3a1a4; (OPMUPOBAHUE YMEHHUS IPOBOJUTH HECIOXHbBIE JOKa3aTelbHbIC
pacCyXJIeHUsI B XOJIE PEUICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTHYECKUM COJICPKAHUEM;

® Ppa3BUTHE UHTEIUIEKTYATBHBIX U TBOPUECKHX CIIOCOOHOCTEHM O0YJarOIINXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIIEI0OBATEILCKIUX YMEHHM,
KPUTUYIHOCTH MBITILICHUS;

e ¢opmupoBaHue (YHKIIMOHATBLHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPHH: YMEHHE pAclO3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX
MOHSATUN, OOBEKTOB W 3aKOHOMEPHOCTEW B PEAIbHBIX KXU3HEHHBIX CHUTYAllUSX W TPUH H3YYECHUU JPYIUX Y4EOHBIX IPEIMETOB,
MPOSIBIICHUSI 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (hopMynupoBaTh MX Ha S3bIKE T'€OMETPHUU U CO3[aBaTh I'€OMETPUUYECKHE MOJIEINH,
MPUMEHSITh OCBOCHHBIN I€OMETPUYECKH ammapar JUisl pelIeHnus MPaKTHKO-OPUEHTUPOBAHHBIX 33J]a4, HHTEPIIPETUPOBATh U OIICHUBATh
MOJTyYEHHBIEC PE3YIIbTAThI.

OTAMYUTETEHOH 0COOCHHOCTHIO TIPOTPAMMBI SIBIIICTCS BKIIIOYEHHE B KypC CTEPEOMETPHHM B Hauaje €ro M3ydeHHUs 3ajad, periacMbIX Ha
YPOBHE MHTYHUTHBHOTO MO3HAHUS, U OMPEeIEHHBIM 00pa3oM OpraHW30BaHHAas paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
MPOCTPAHCTBEHHOT'O MBILUICHUS, CTUMYJIUPYET MPOTEKAHNE MHTYUTHUBHBIX MPOIIECCOB, MOTUBHUPYET K JAIbHEHIIEMY U3YUEHUIO MTPEAMETA.

[Ipeanourenue OTmAETCS HATISAAHO-KOHCTPYKTHUBHOMY METOAY OOYYEHHs, TO €CTh TEOPETHUYECKHE 3HAaHWS HWMEIOT B CBOCH OCHOBE
YyBCTBEHHOCTh TMPEAMETHO-TIPAKTHYECKON JESITEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEIACTABICHUN y y4alIUXcCsl B Kypce CTEPEOMETPUH
MPOBOAMTCS 3a CUET PEIIeHUsS 3a/ad Ha CO3JaHHE MPOCTPAHCTBEHHBIX 00pa30B M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH OOpa3amu.



Co3nanue o0Opa3a MPOBOIUTCS C ONOPOM Ha HAIVIAJHOCTb, a ONEpHUpOBaHUE 00Pa30M — B YCJIOBUSAX OTBJIEYEHUS OT HAIIAHOCTH, MBICIEHHOTO
M3MEHEHHUS €r0 UCXOAHOI0 COJAEPKAHUS.

OcHoBHbIE cozepkaTenbHble JIMHUU Kypca «['eomerpun» B 10-11 knaccax: «MHororpanHUKn», «IIpsiMple ¥ MJIOCKOCTH B IPOCTPAHCTBEY,
«Tena BpameHus», «BekTopsl M KOOpAMHATBI B MpocTpaHcTBe». DopMupoBaHHE JIOTMYECKUX YMEHHUH pacnpenensercss He TONbKO 10
COJIep>KaTeJIbHBIM JIMHUAM, HO U 110 TofaM 00y4eHHsI Ha YPOBHE CpPEeTHEro 0011ero oopa3oBaHus.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOEHHs paboueil mporpaMmsbl, pacupeAeaEHHBIM M0 Tojam
00y4eHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAICHHE F€OMETPUUYESCKUMHU MOHATHSIMH U HaBBIKAMU OCYIIECTBIISIIOCH MTOCIIEI0BATEIBHO
U TOCTYHATeNbHO, C COOJIIOJICHHEM IPUHIMIIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMs BKJIIOYAIUCh B OOIIYI0 CHCTEMY I'€OMETPHUYECKUX
IIPEJCTAaBICHUN 00yJaroIUXCsl, PaCIIUpssA U yriiyOsis e€, o0pa3yst IPOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reomerpun orBomutcs 2 yaca B Hezpenmo B 10 kmacce u 1 yac B Hepenmo B 11 kimacce, Bcero 3a aBa roga ooydenus - 102
y4eOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CTepeoMeTpur. Touka, NpsMas, IUIOCKOCTb, MpocTpaHcTBO. [loHATHE 00 aKCHMOMAaTUYECKOM MOCTPOCHHU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIUECS, NTapaJlIeNIbHBIE U CKpelMBaromuecs npsamslie. [lapamiensHocTs
IPSIMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE: NapajuleIbHbIE NPSAMBIE B IIPOCTPAHCTBE; NMAPAIIEIBHOCTh TPEX MPSAMBIX; apalIeIbHOCTh NMPSAMOM U
IJIOCKOCTH. YTJIBI C COHAIIPABIECHHBIMU CTOPOHAMM; YIOJl MEKIY HPSMBIMU B IPOCTpaHCTBE. [lapamienpHOCTh IUIOCKOCTEN: MapajulesIbHbIC
IUIOCKOCTH; CBOMCTBA MapauIebHbIX IIockocTeil. [Ipocreiime npocTpancTBeHHbIE (GUTYpHI HA MIIOCKOCTH: TETPa’ap, KyO, Mapajuie/enuIesn;
IIOCTPOCHUE CEUYECHUH.

[lepieHOAUKYIAPHOCTD TPAMOM M IUIOCKOCTU: IEPHEHAMKYISPHBIE IPsIMbIE B IIPOCTPAHCTBE, IpsAMBIE IapajuleibHbIE U
NEPIEHAUKYJIPHBIE K IUIOCKOCTH, NPU3HAK NEPIEHAUKYISIPHOCTH MPAMON U IUIOCKOCTH, TEOPEMA O MPAMOU NEPHEHAUKYIISPHON IUIOCKOCTH.
VYrisl B IPOCTPAHCTBE: yroa MEXAY NPSIMOM M INIOCKOCTBIO; JABYTPAHHBIN yroOJ, JIMHEMHBIM yros AByrpaHHoro yria. [leprnenaukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH /0 IUIOCKOCTH, pAcCTOSHHME OT NPsAMOM [0 IJIOCKOCTH, HPOEKIUs (GUIypbl Ha IUIOCKOCTb.
IlepneH AUKYIAPHOCTD MJIOCKOCTEN: IIPU3HAK IIEPIIEHAUKYIAPHOCTU ABYX ILUIOCKOCTEN. TeopemMa o TpEX MepneHIuKyIspax.

MHoOrorpaHHuKHu

IlonsiTHE MHOrOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOTPaHHMKA, BBIIYKJIBIE MW HEBBIIYKJIBICE MHOTOTPAHHUKH; pa3BEPTKA
MHoOrorpaHHuka. IIpuzma: N-yrosnpHas npu3ma; rpaHd U OCHOBAHHs MPU3MBI;, IpsMas U HaKJIOHHAs MPU3MBbI; OOKOBas U MOJIHAs MOBEPXHOCTh
npusMel. [lapamnenenunen, npsIMOYTOJIBHBIN MapajuleNieNANe] M ero cBoicTBa. IIupammpa: N-yrosbHas nupamuaa, T'paHd U OCHOBAaHHE
NUpPaMU/JIbl; OOKOBasl U MOJIHAS TOBEPXHOCTh MUPAMU/IbL; MPAaBUIbHAS U yCEUEHHAs MUpaMuia. DJIEMEHTHI IPU3Mbl U TupaMusl. [IpaBuibHbIe
MHOTOIPAHHUKH: TIOHATHE ITPABUIILHOIO MHOTOTPaHHUKA; ITPaBUJIbHAS MPU3Ma U IIPABUIIbHAS MUPAMUJA; PABWIbHAS TPEYTOJIbHAS [T PAMHUAA
U TpaBWIbHBINA TeTpa’np; KyO. [IpenctaBieHne O MpaBMIIBHBIX MHOTOTPAaHHHUKAX: OKTayap, AOAEKa’Ap M ukocadap. CedeHus NpusMbl U
IUPAMHUIBL.

CummeTpusi B MPOCTPAHCTBE: CHMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOW, IUIOCKOCTH. OJEMEHThl CHMMETPUU B NHUPAMHIAX,
napajuiejenuneax, NpaBuIbHbBIX MHOTOTPAHHUKAX.

Brruncrienue 3n1eMeHTOB MHOTOTPaHHHUKOB: péOpa, AuaroHany, yrisl. [1nomanas 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMON
IpU3MBI, TUIONIA/Ib OCHOBaHMM, Teopema O OOKOBOM MOBEPXHOCTH MpsAMoW mpu3Mmbl. Ilnomanas OGOKOBON MOBEPXHOCTH U TMOBEPXHOCTH
MPaBWIBHOM MUpaMUIbl, TEOpPEMa O IO yceu€HHOM mupamuabl. [lonstue 06 o6béme. OObEM MUpaMHIbI, TPU3MBL.

[Tono6uble Tena B mpoctpaHcTBe. COOTHOLICHUS MEXKAY IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMHU MOTI0OHBIX TE.



ININTAHUPYEMBIE PE3YJIbTATBI
JIMHHOCTHBIE PE3YJIBTATbBI

JlnyHOCTHBIE PE3YJIbTATHl OCBOCHHS IIPOrpaMMbl yueOHOro npeamera «MaremaTrka» XapakTepu3yrTcCs:

I'paxknanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW IMO3HMIMK OOYYaIOIIErocss KaK aKTHBHOTO W OTBETCTBEHHOT'O YJIEHA POCCHUHCKOro OOIIECTRBa,
MPEJICTABICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PAa3IMYHBIX CTPYKTYp, SBICHHI, MpoLEayp Tpa)IaHCKOro OOIIecTBa
(BBIOOPBI, OTIPOCHI | TIp.), yMEHHEM B3aMMOJICHCTBOBATH C COMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIUSIMU U Ha3HAYCHUEM.

IlaTpuoTHyeckoe BoCIMTaAHUE:

c(OpPMUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOW HICHTUYHOCTH, YBXKEHHUS K MPOLUIOMY M HACTOSIIEMY POCCHMCKOW MaTeMaTHKH,
IIECHHOCTHBIM OTHOILIEHHEM K JOCTHKEHHUSIM POCCHUMCKMX MAaTE€MaTUKOB M POCCHICKOM MAaTeMaTHUYECKOM IIKOJIbI, K HCIOJb30BAHUIO ATUX
TOCTHIKEHUH B IPYTMX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapojaa; chOPMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, HTHYECKOrO MOBEICHUS,
CBSI3aHHOTO C NMPAKTHYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKIJIAJa B MOCTPOECHHUE
YCTOMYMUBOTO OYAYIIETO.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHWEM K MUPY, BKIIIOYasi 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PeIICHUH, pacCyKICHHIA,
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aCIIEKTaM Pa3IMUHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHMsI TPUMEHSTh MAaTeMAaTHUYECKHE 3HAHWsS B HWHTEpecax 3/I0pOBOr0 W 0Oe30macHOro obOpasza >KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO (3J0pOBOE MHTaHWE, COANAHCUPOBAHHBIM PEXHUM 3aHATUH M OTIBIXA, PETYIsSIpHas
buznyeckas akTUBHOCTD); (DU3MUECKOTO COBEPIICHCTBOBAHUS, TIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIHHON JESATENbHOCTHIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYyNy, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOMS; MHTEPECOM K Pa3IMYHBIM cdepam MpodecCHOHATHHOU ACSITEIBHOCTH,
CBS3aHHBIM C MAaTE€MaTUKONH W €€ NPUIIOKEHUSMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOP Oynymied mpodeccuu W pean30BHIBATH
COOCTBEHHBIC JKU3HEHHBIE TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MAaTEMAaTHUECKOMY OOpa30BaHHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUU
BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YUYaCTHIO B PEIICHUHU MPAKTUUYECKHUX 3a/1a4 MAaTEMaTHICCKON HAITPaBICHHOCTH.

IKO0JI0THYECKOE BOCIIUTAHHE:



c(hOpMUPOBAHHOCTHIO 3KOJIOTMYECKOW KYJIBTYPhI, TOHMMAHUEM BJIMSHHUS COIMAIBbHO-DKOHOMHYECKUX IIPOIIECCOB HAa COCTOSTHHE
NPUPOJHON H COLMANBHOW Cpebl, OCO3HAHHEM TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHX MpoOJIeM; OpHEHTalueld Ha NpUMEHEHUE
MaTEeMATHYECKUX 3HAHWW IS pPElICHHs 3a7ad B OOJIACTH OKPYIKAIOLIEH cpelbl, TUTAHUPOBAHMS TMOCTYIIKOB M OILEHKH WX BO3MOXKHBIX
MOCJIEACTBUI JJIsI OKPY>KAIOLIEH CPEIbI.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMUPOBAHHOCTHIO MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OONICCTBEHHOW IPAKTUKH,
MOHMMAHUEM MAaTeMaTUYeCKOW HAyKM Kak cQepbl YelOBEYECKOW MAESITeNbHOCTH, JTanoB €€ pa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHUS
[IMBWJIN3AIMH; OBJIAJCHUEM S3bIKOM MAaTEMAaTUKH U MaTEMaTUYECKON KYJIbTYPOH KaK CPEJICTBOM ITO3HAHHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISATh
MPOEKTHYIO ¥ UCCIIE0BATENbCKYIO IEATEIbHOCTh UHANBUAYAILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaqMeTHbie pe3yJbTaThl OCBOSHHSI IMpOrpaMMmbl  ydeOHOro mpeamera «MaTeMaTHKa» XapaKTEPU3YIOTCS — OBJIAJICHHEM
YHHUBEPCATHHBIMUA HO3HABAMENbHBIMU OCUCMBUIMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, YHUBEPCATbHBIMU Pe2yISIMUSHbIMU
oeticmsusmu.

1) Vuueepcanvuvie nosnasamenvmvle Oeticmeus, obecneuusaiom Gopmuposanue OA306bIX KOSHUMUBHBIX NPOUECCO8 0OVUAIOUWUXCS
(oceoenue Mmemoo08 NO3HAHUSL OKPYICAIOUiee0 Mupa; NPUMEHEHUe JI02UYECKUX, UCCLe008AMenbCKUX onepayutl, ymexutl pabomams ¢
ungopmayuetl).

ba3oBble JloruuyecKue aeiicTBHs:

® BBIABIATh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHYECKHX OOBEKTOB, TMOHSATHH, OTHONICHHHA MEXIy TOHITHIMH,

(bopMyIMPOBATh OINpEACIICHUs] MOHSATUH; YCTAHABIMBATH CYIMIECTBEHHBIA MPU3HAK KJIacCU(UKAIIMKA, OCHOBAHUS IS 00OOMICHUS U
CpPaBHEHHUS, KpUTEPUU TTPOBOAUMOTO aHAIIN3a;

® BOCIPHHHMATH, (POPMYITHPOBATH W MPEOOPA30BBIBATH CYXKICHUS: YTBEPIUTEIBHBIC W OTPUIATEIbHBIC, CIUHUYHBIC, YaCTHBIC H

o0111e; YCIOBHEIE,

® BBIIBJIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOpeYHs B (DakTax, JaHHBIX, HAOJIOJCHUSX M YTBEPXKICHUSAX;

npeiaraTh KpUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUHIA;

e JenaTh BBIBOJBI C HKCIOJNH30BAHHEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX W WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOYEHUH IO

AHAJIOTUH;

® TMPOBOJUTH CAMOCTOSATENHHO JOKA3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKIACHWM (TpsAMblE W OT WPOTHUBHOTO), BBICTPAMBATH

apryMeHTaInI0, TPHBOIUTE IIPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;



BBIOMpATh CIOCOO pelieHus: y4eOHOW 3afaud (CpaBHHMBATh HECKOJIBKO BAapUAaHTOB PEIICHHs, BBHIOMpATh Hanbojee MOAXOIAIIUN C
y4€TOM CaMOCTOSITENILHO BbIJICIEHHBIX KPUTEPUEB).

ba3oBble nccienoBareibcKHue AeiCTBUA:

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUI HMHCTPYMEHT MO3HAHUS; (DOPMYIHPOBATh BOIMPOCHL, (GUKCHUPYIOIIUE MPOTUBOPEUNE,
npobJeMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHUE;

MPOBOJAUTH CAMOCTOSATEIBHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, MCCIENOBAHUE MO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOIo
00BEKTa, SBJICHUS, IPOLIECCA, BBISBICHUIO 3aBUCUMOCTEHN MEXKly 00BEKTaMH, SIBJICHUSMH, IIPOLIECCAMHU;

CaMOCTOSTENbHO (HOPMYIHPOBATH 000OIIEHUS U BBHIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO HAOJIOEHUS, UCCIIEeI0OBAaHUS, OLICHUBATh
JIOCTOBEPHOCTD MOJTyYEHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHHUIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOIIECCa, @ TAKXKE BBIIBUTaTh IPEANOI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH N1e(OUIUTH HH(OPMAIINH, JaHHBIX, HEOOXOAUMBIX JUISI OTBETA HA BOTIPOC U JUISI PEILICHHS 3a/1a4H;

BbIOMPATh MH(MOPMAIIUIO U3 UICTOUHUKOB Pa3IMYHbIX TUIIOB, AHAIU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMALIHIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

CTPYKTYPUPOBATh HH(POPMAIIHIO, TPEJICTABIATE €€ B pa3IHMUHBIX (POpPMax, WILTIOCTPUPOBATH IPpauIecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvnvle KOMMYyHUKamMugHbvle 0eticmeslist, 00ecnequsaron chopmuposaHHoCms COYUAIbHbIX HABbIKOE 00YVHAIOUUXCH.
Oomenue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHUSMH M LEISIMH OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh
CBOIO TOUKY 3p€HUS B YCTHBIX U IUCBMEHHBIX TEKCTAX, JaBaTh MOSACHEHUS 110 XOLy PEIICHU 3a1a4i, KOMMEHTHUPOBATh NOJyYEHHBIN
pe3yJIbTaT;

B X0Jie OOCYXJEHHs 3ajJjaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOH TeMbl, MpoOJeMbl, peliaeMoi 3a/aud, BHICKa3blBaTh WIIEH,
HalleJICHHbIE HA TOMCK PEIICHUS; CONOCTAaBIATh CBOU CYXKAEHHUS C CYXICHMSAMHU APYIMX Y4YacCTHMKOB JHajora, oOHapy>KHUBaTh
pa3nyre U CXOJICTBO MO3UIININ; B KOPPEKTHOM opme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,;

NPEICTaBIATh PE3yJbTaThl PELIeHUs 33a/a4H, SKCIIEPUMEHTa, MCCIEeOBAaHUS, MNPOEKTa; CaMOCTOSTENbHO BBIOMpaTh Qopmar
BBICTYIUICHHUS € Y4ETOM 3a/1a4 MPE3eHTAuU 1 0COOEHHOCTEN ayTuTOPUH.

CoTpyaHuyecTBo:

MOHMMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U MHAMBUAYAIBHON pabOThI MPU PEIIEHUH Y4eOHBIX 3a/1a4; MPUHUMATh 11eJTh
COBMECTHOHM JI€ATENIbHOCTH, IUIAHUPOBAaTh OPraHMU3allMI0 COBMECTHOM paboThl, pacrpenenirth BUABI paboOT, JOrOBapHBATHC,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIFOACH;



® yYacTBOBAaTh B IPYIIOBBIX (hopMax paboThl (00CYKIeHHS, OOMEH MHEHUH, «MO3TOBbIE IITYPMBI» U HHBIE); BBIIIOJIHATH CBOIO YacTb
paboTHI M KOOPJIMHUPOBATH CBOM JICHCTBHUS C IPYTMMH YJI€HAMU KOMAaH/Ibl; OIEHUBATh KAYECTBO CBOETO BKJIJIa B OOIIHMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUSI.

3) Vuusepcanvuvie pecynamuenvle Oeticmeus, obecnewusarom @GOpMUpPoOSanHUe CMbBICIOBbIX YCMAHOBOK U HCUSHEHHLIX HABIKOG

AUYHOCTU.

Camoopranu3anus:

® COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOMPATH CIIOCO0 PEIICHUS C YYETOM HMEIOITUXCS PECYPCOB i COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YI4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIBb:

® BJAJCTh HABBIKAMHM I103HABATEIbHON pe(IEeKCHMH KaK OCO3HAHHS COBEPIIAEMbIX JCUCTBUH W MBICIUTEIBHBIX IPOIECCOB, HX
pe3yNbTaTOB; BIAJETh CIIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelleHus: MaTeMaTUYeCcKOi 3a/1a4u;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/1a4U, BHOCUTh KOPPEKTUBHI B JEATEIILHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, IAHHBIX, HAMIEHHBIX OIMMUOOK, BEISIBJICHHBIX TPYIHOCTEH;

® OIEHUBATh COOTBETCTBHUE pe3yibTaTa IEIM M YCIOBUSM, OOBSICHATh HPUYUHBI JOCTH)KCHHUS WIM HEAOCTH)KCHUS DPE3YIbTaToOB
JeSITEIbHOCTH, HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBHUS U3 HUX IIPU PEILIEHUU T€OMETPUYECKHUX 3a]1a4.

OnepupoBaTh NOHATUAME: NapaIEIbHOCTh U MEPHIEHAUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH.

KnaccuguimpoBaTs B3auMHO€E paciooKeHUE MPSMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE.

OnepupoBaTh NOHATHAMMU: JABYTPAHHBIM YroJl, TpaHu JIBYTPAHHOTO Yyria, pedpo ABYIPAaHHOIO yrja; JMHEHHBIH yrojl JBYrpaHHOTO YIa;
rpagycHas Mepa JBYTPaHHOIO yrija.

OnepupoBaTh NOHATHUSAMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBINYKIBIH MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTPaHHMKA, MPaBUIbHBINA
MHOTOTpaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (MTUPaMUa; IPU3Ma, PSMOYTOJIbHBIN Mapaiesenumne, Ky0).

KnaccugpunupoBarb MHOTOTpaHHUKH, BbIOMpas OCHOBaHUS JUIs KiaccU(UKAaUWU (BBITYKJIBIE M HEBBINYKIbIE MHOTOTPaHHUKH;
MPaBUJIbHbIE MHOTOIPaHHUKY; MIPSIMbIE U HAKIIOHHBIE TPU3MBI, TapaJUIeIEIUIIeIbI).



OnepupoBaTh NOHATUAMU: CEKYILAs MNIOCKOCTb, CEYEHNUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3Ys METOJL CIIE/I0B.

CTpouTh cedyeHus: MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIEC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI cCBEpXy, COOKY, CHU3Y.

Pemate 3azauM Ha HaXOXXJEHHE TNEOMETPUYECKMX BEJIMYMH MO 00pa3laM WIM aJrOpuUTMaM, INPHUMEHSS HM3BECTHbIE aHAJIUTUYECKHE
METO/BI MPU PEIICHUH CTAaHAAPTHBIX MaTeMaTHYECKUX 3a]ad Ha BBIYMCICHHUE PACCTOSHUM MEXIy JBYMs TOYKAaMH, OT TOYKH JIO0 HMPSIMOM, OT
TOYKH JI0 TIOCKOCTH, MEKAY CKPEIIMBAIOLIIUMHUCS TPSIMBIMU.

Pemate 3amaun Ha HaXOXXJEHHE TNEOMETPUYECKMX BEJIMYMH MO 00pasuaM WIM ajJropuTMaM, IPUMEHss H3BECTHbIE aHAJIUTHUYECKHUE
METO/bI IIPU PEIICHUH CTaHJAPTHBIX MaTEeMaTHUECKUX 33/1a4 Ha BBIYUCIICHHE YITIOB MEX/Y CKPEIIMBAIOLMMHUCS MPSAMBIMU, MEXIY NPSMON U
TUIOCKOCTBIO, MY IJIOCKOCTSIMHU, IBYTPAHHBIX YTIIOB.

Boeraucnare 00bEMBI M IUIOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma, MUpaMUAa) C TpPUMEHEHHEM (OpMyIl; BBIYHCIATH
COOTHOILIEHUS MEX/1y IJIOLIAIIMH TOBEPXHOCTEH, 00bEMaMHU 110100HBIX MHOTOTPAHHUKOB.

OnepupoBaTb MOHATUSAMHU: CUMMETPHUSI B NPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh CUMMETPHUH; LIEHTP, OCh M IIJIOCKOCTh CUMMETPUHU
¢Gurypsl.

W3Bnekarp, MpeoOpa3oBbIBaTh M MHTEPIIPETUPOBATh HH(POPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MpencTaBICHHYIO
Ha YepTeXax U PUCYHKAX.

[TpuMeHsTh reoMeTpuueckue (akThl A PEHICHUS CTEPEOMETPHUUECKUX 3aj]lad, MPEeANoIaraloliuX HECKOJbKO IIaroB pEIIeHUs, eCiu
YCITIOBHS TPUMEHEHHUSI 3a]JaHbI B SIBHOU (opMme.

[TpuMeHATh TpOCTEHIIME MPOTPAMMHBIE CPEICTBA W AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TPU PEIICHHH CTEPEOMETPHUECKUX
3ajad.

[TpuBOANTE MpUMEpPBl MaTeMaTHUYECKHX 3aKOHOMEpPHOCTEH B NPUPOAE M JKU3HHU, pacllO3HaBaTh MPOSBIEHHE 3aKOHOB I'€OMETPHH B
HCKYCCTBE.

[TpuMeHSTh TOMTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJM3WPOBATh pPeajibHBbIE CUTYallMH W NMPUMEHSTHh W3YUeHHBIE TMOHSATHS B TPOIECCe
MIOMCKA PEIIeHUs] MaTeMaTU4eCKU COPMYIHPOBAHHON MPOOIEMbl, MOAECTUPOBATh pealbHble CUTYyallUd Ha S3bIKE M€OMETPUH, UCCIEeNI0BaTh
MOCTPOCHHbIE MOJIEIIH C UCIIOIB30BaHUEM I'€OMETPHUECKUX MOHIATUN U TEOpeM, anmapara anreOpbl; pelarb NpaKTHUECKUe 3a/1a41, CBSI3aHHbIE
C HaXOX/ICHUEM F€OMETPUICCKUX BEITMYNH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10 0 0
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHnmnympHOCTb MPSIMBIX U 12 0 0
IJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 0
3) MHororpaHHuKu 11 1 0
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 0
7 [ToBTOpEHME: CEUEHMUS], pACCTOSIHUS U YTJIbI 4 1 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne
Kon  IIpak  JlaTa u3ydenus DJIeKTPOHHBIE
TPOJI  THYeC nudpoBbIe
n Tema ypoka Be P bp IIpuMmeyanu
/ bHBI = KHE o0pa3oBaTebHbI
ero e
e padot € pecypchol
n ITnan ®dakr
pado bl
ThI
OcCHOBHBbIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsimasi, IJI0CKOCTh, IpocTpaHcTBO. [IpaBuiia
n300pakeHNs Ha PUCYHKAX: H300paKeHUs 1 0 0 5.09
IUIOCKOCTEH, MapalyieNIbHbIX IPSIMBIX (OTPE3KOB),
CepeuHbI OTPE3KaA
[TonsTHs: nepeceKkarouecs MIOCKOCTH, 1 0 0 6.09
nepeceKarommecs npsmasi ¥ miockocTb '
[TonsaTHs: nepecekaroniyecs MIOCKOCTU
’ 1 0 0 12.09
nepeceKaroImecs npsmas 1 IIocKocTh
3HaKOMCTBO C MHOTOI'paHHUKAaMHU, U300paKeHHe
MHOIOTPaHHUKOB HAa PUCYHKax, Ha 1 0 0 13.09
IIPOEKIIMOHHBIX YepTeEkKax
HavanbeHble cBeieHus 0 KyOe U nmupamujie, ux 1 0 0 19.09
pa3BeépTKU U Mojenu. CedeHns: MHOTOTPAaHHUKOB '
HauanbHble cBefieHus 0 KyOe U nupaMuze, ux 1 0 0 20.09
pa3BépTKU U Moaenn. CedeHns MHOTOIPaHHUKOB '
[TonsTre 06 akCMOMaTUYECKOM ITOCTPOEHUU
1 0 0 26.09
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U




CIICACTBHUA U3 HUX

ITonsatue 06 aKCHOMATUYECKOM IIOCTPOCHUU

IJIOCKOCTH: TETpadip, KyO, mapaenenumnes

8 CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U 1 0 0 27.09
CIICICTBUS U3 HUX
[TonsiTHe 00 aKCHOMATHYECKOM TTOCTPOCHUU
9 CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U 1 0 0 3.10
CIIC/ICTBHS U3 HUX
[TonsaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHHH
10 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U 1 0 0 4.10
CIIC/ICTBHS U3 HUX
B3anMHOe pacnonokeHue npsMbIx B
11  mpocTpaHCTBe: epeceKarouIrecs, mapauieabHbIe 1 0 0 10.10
Y CKpPEIIMBAIOIINECS MTPSIMbIE
[TapanienbHOCTB MPSIMBIX | TIOCKOCTEH B
12 mpocTtpaHCTBe: MapajuieibHbIC IPSIMbIC B 1 0 0 11.10
MIPOCTPAHCTBE; MAPAIIEIIEHOCT TPEX MPSIMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
13 mpoctpanctge: [lapamienbHOCTh IPSIMOM 1 1 0 0 17.10
IJIOCKOCTH
14 [TapannenbHOCTh MIOCKOCTEH: MapasuieibHbIe 1 0 0 18.10
IJIOCKOCTH
15 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH 1 0 0 24.10
16 VYrusl ¢ coHanpaBiIeHHBIMUA CTOPOHAMHU 1 0 0 25.10
17 VYron mexay npsSMbIMU B IPOCTPAHCTBE 1 0 0 8.11
18 = VYroa mexny npsiMbIMH B IPOCTPAHCTBE 1 0 0 9.11
19 [Ipocreiimme npocTpaHCTBEHHbIE PUTYpHI HA 1 0 0 15.11




20  Tloctpoenue ceueHMit 16.11

21 [TocTpoenue ceueHuit 22.11
KonTponbras pabota mo teme "lIpsmbie u

22 = TUIOCKOCTH B mpocTpaHcTe. [lapamiensHocTh 23.11
MPSAMBIX U IUIOCKOCTER"

93 IlepneHUKyYISIPHOCTD NPSMOM U IUIOCKOCTH: 29.11
MEPIICHIUKYIISIPHBIC TIPSIMbIC B IPOCTPAHCTBE '
[IpsiMble mapasIenbHbIC U IEPIEHIUKYISIPHBIC K

24 30.11
IUIOCKOCTH

o5 [Tpsimble mapauieTbHBIC U TICPIICHINK YIS PHBIC K 6.12
IUIOCKOCTH '
[Ipu3Hak neprneHANKYIAPHOCTH IPSIMON U

26 7.12
IIOCKOCTH
[Ipu3Hak neprnesaIuKyIIpHOCTH IPIMOI U

7y P y P P 13.12
IUIOCKOCTH
Teopema o mpsAMOM IEPIIEHANKYIISIPHON

28 P P P yup 14.12
IIOCKOCTH
Teopema o mpsAMoOM IEPIIEHANKYIISIPHON

29 P P P yup 20.12
IJIOCKOCTH
Teopema o npsaMoM neprneH UKYIIPHON

30 P P P y P 21.12
IIOCKOCTH
[TeprieHIUKYIISIp M HAKIIOHHBIC: PACCTOSHUE OT

31 TOYKH JI0 THTOCKOCTH, PACCTOSTHUE OT MPSMOU 710 27.12
IIOCKOCTH
[TeprieHIUKYIISIp M HAKIIOHHBIC: PACCTOSHUE OT

32 TOYKH JIO TUTOCKOCTH, PACCTOSTHHE OT MPSMOM 10 28.12

IIJIOCKOCTH




IlepnieHqUKYISp U HAKJIIOHHBIE: PACCTOSHUE OT

33 | TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSMOM 10 10.01
TUIOCKOCTH
[leprieHAUKYIISAp U HAKIOHHBIE: PACCTOSIHHE OT

34 = TOYKM JI0 IMJIIOCKOCTHU, PACCTOSIHUE OT IPSIMOM 710 11.01
TUIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXY IPSIMOM U 17.01
IJIOCKOCTBIO
JIByrpaHHBIN yroJl, JMHEHNHBIN Yrojl IBYTPaHHOTO

36 18.01
yria
JIByrpaHHBIN yroJl, JMHENHBIN Yrojl IByTPaHHOTO

37 24.01
yria

38 [leprieHANKYIAPHOCTD MIOCKOCTEN: MPU3HAK 2501
HEePIEHAUKYJIIPHOCTH BYX MJIOCKOCTEN

39 [TeprieHAMKYAAPHOCTD IUIOCKOCTEM: MTPU3HAK 3101
NEePIEHAUKYJIIPHOCTH BYX MJIOCKOCTEN

40 [lepneHMKyISIpPHOCTD IIJIOCKOCTEMN: IPU3HAK 102
MEPIIEHIUKYIIIPHOCTH JIBYX IJIOCKOCTEH

41  Teopema o TpEX MeprneHAuKyIIpax 7.02

42  Teopema o TpEX MepIEHANKYIIpax 8.02

43  Teopema o TpEX MeprneHAUKyIIpax 14.02
KonTponbHas padota no remam

44  "llepneHIUKYISPHOCTH MPSAMBIX U TUIOCKOCTEH" 15.02
1 "YTIIbl MEXIY NPSIMBIMU U IUIOCKOCTSIMU"
[ToHsATHE MHOTOTPaHHUKA, OCHOBHBIC DJIEMEHTHI

45  MHOrorpaHHHKa, BBIIYKJIbIE U HEBBIMYKIIbIE 21.02

MHOT'OTPaHHUKH; pa3BEPTKAa MHOTOI'PaHHHKA




46

IIpusma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
npu3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

22.02

47

48

49

50

51

52

[Tapamtenenunen, NpsAMOyTOJIbHBII
napajuleJIenuIe] 1 ero CBOMCTBa

IIupamuna: N-yrosnbHas nupamMuaa, TpaHu v
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAs
[IOBEPXHOCTh IUPAMU/bI; IPABUIIbHAS U
yCeu€HHas nupaMuIa

[TpaBHIbHBIC MHOTOTPAHHUKH: TIOHATHE
[PaBUIBLHOIO MHOT'OI'PAaHHUKA; IIPaBUIIbHAS
[pH3Ma U paBUIIbHAS MHPAMUIA; IPaBHIbHAS
TpeyroJibHasi MupaMuaa U NPaBUIIbHbBIN
TeTpadp; Kyo

[IpencraBneHne o MPaBUILHBIX
MHOTOTPaHHHUKaX: OKTadIp, TOJCKAdIP U
HKOCadIP.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHO TOYKH, IIPSAMOM, INIOCKOCTH.
DNEeMEHTHl CHMMETPUH B IUpaMuax,
napajuiejenunenax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

Brruncnenue 371€eMEHTOB MHOTOTPaHHHUKOB:
pEOpa, AMaroHau, yrisl
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[Tnomaae 60KOBOI MOBEPXHOCTH M MOTHOU
MMOBEPXHOCTHU MPSIMOM TIPU3MBI, TUTOIIA/Tb
OCHOBaHMH, TeOpeMa 0 OOKOBOM MTOBEPXHOCTH

20.03




IIPSAMOY IIPU3MBI

HJ'IOH.[&,I[B OOKOBOM IOBEPXHOCTHU U IMOBEPXHOCTHU

54 MPaBUIILHON TUPAMUJIBI, TEOPEMa O TUIOIIAIH 1 0 0 21.03
OOKOBOI TOBEPXHOCTH YCEUEHHOMN MUPaMUIBI
55 = KontposbHas padota mo teme "MHOrorpaHHUKH" 1 1 0 3.04
56 = IlousTue 06 00BEME 1 0 0 4.04
57 O0BEM TUpaMuIBI 1 0 0 10.04
58 OO0BEM TUpaMUTBI 1 0 0 11.04
59 O0BEM TUpaMuIBI 1 0 0 17.04
60 OO0BEM TUPAMHUTBI 1 0 0 18.04
61 O06BEM TPU3MBI 1 0 0 24.04
62  OOBEM mpHU3MBI 1 0 0 25.04
63 O06BEM TPU3MBI 1 0 0 2.05
64 KonTposbhnas pa6”0Ta 1o Teme "OO0BEMBI 1 1 0 8.05
MHOTOTPaHHUKOB
65 HOBTOPGHI/IG, 000011IeHNE CI/I(iTeMaTI/BaHI/IS{ 1 0 0 15.05
3HaHui. [locTpoeHne ceueHuii B MHOTOTPAHHUKE
[ToBTOpeHmEe, 06001IeHNE CHCTeMaTHU3 AU
3HaHUH. Beruncienue pacCTOSHUM: MEXIY ABYMs
66 TOYKaMHU, OT TOYKH JI0 MPSAMOM, OT TOUKHU J0 1 0 0 16.05
TJIOCKOCTH, MY CKPEIINBAIOIIUMUCS
MPSIMBIMU
67  HroroBas KOHTpoJIbHAs paboTa 1 1 0 22.05
[ToBTOpeHme, 0600IIEeHNE CUCTEMATH3AITUS
68 = 3HaHwmil. BerauciaeHue yrioB: MeXIy 1 0 0 23.05

CKpCHIMBAOIIUMUCH ITPAMBIMHU, MCIKIY HpHMOﬁ n




IIJIOCKOCTBIO, ABYTPAaHHBIX YIJIOB, YIVIOB MEKIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Maremaruka. ['eomerpust :10 kiacc: 6a30Bbiit ypoBeHb: yueOHuk /A.I.Mepaisik./].A.Homuposckuii,B.b.ITononckuit u ap.-5-¢ usn. -

Mocksa:IIpocsemenue, 2022

METOANMYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



