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INOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma ydeOHOTro Kypca «I'eomeTpus» 6a30BOro YpOBHS JIsl O0YJAFOIIUXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DenepaabHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIHHOTO
CTaHaapTa cpeAHero oouiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEIbSBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAIAHMINN POCCHHCKOTO 0Opa3oBaHUSI.
Peanmzanust  mporpamMmbl  oOecrieuMBaeT — OBJIQJCHUWE  KIIFOUEBBIMH  KOMIICTEHIIMSMH,
COCTABJISIFOIIUMH OCHOBY JUISI CaMOPAa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh
OOIIEKYIbTYPHOTO, INYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHS TMYHOCTH 00YYaOLTHXCS.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOTO Kypca TE€OMETpUM Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHUS
00yCIJIOBJI€Ha MPAaKTUUYECKONM 3HAYMMOCTBIO METANpeAMETHBIX U MPEAMETHBIX pPe3yJbTaTOB
0o0yueHMs] TEOMETPUM B HANpaBJIEHUHU JIMYHOCTHOIO Pa3BUTUS OOydaromuxcs, GOpMHUpPOBaHUS
(YHKIMOHAJIBHOM MaTeMaTHMYeCKOW TIPaMOTHOCTH, H3YyUEHHs IPYTHX Y4eOHBIX JUCLUIUIMH.
PazButne y oOydaromuxcsi MpPaBUIBHBIX MPEICTABIEHUH O CYIIHOCTH U HPOMCXOXKACHUHU
reOMETPHUECKUX a0CTPaKIMif, COOTHOIIEHUH PEATbHOTO M HJICAIBHOTO, XapaKTepe OTpaskeHUs
MaTE€MaTHYECKOW HAayKOH SIBICHUU U IPOLECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK U pOJIK MAaTeMaTU4YeCKOro MOJIEIMpPOBaHUS B HAyYHOM TIO3HAHMM M B IPAKTUKE
crocoOcTByeT (OPMHpPOBAHMIO HAyYHOTO MHUPOBO33PEHHUS YYalllUXCs, a TaKXKe KadecTB
MBIIIEHHSI, HEOOXOIUMBIX JIJISl a/1aliTallii B COBPEMEHHOM OOIIEeCTBeE.

I'eomerpust siBisieTcsl OAHMM U3 0a30BBIX IPEIMETOB HA YPOBHE CPEJHEr0 OOLIEro
o0pa3oBaHus, TaK Kak 00ecreyrBaeT BO3MOXKHOCTh M3YyUEHHs KaK JUCLUIUIMH €CTECTBEHHO-
HAy4YHOW HAIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOpPMUPYyEeMOe NpPU HM3YYEHHUU OOYHYAIOUIMMHUCS TOHSITUHHBIX
OCHOB T'€OMETPUM M IIOCTPOCHHM LIEMOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJAE PpELICHUS
reOMETPUUYECKUX 3aJa4, YMEHHE BBIIBUraTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL MPHU PEIICHHWU 33/a4 €CTECTBEHHO-HAyYyHOro IMKJIAa, B YAaCTHOCTU M3 Kypca
bu3uku.

YMeHHe OpHUEHTHPOBATbCS B IMPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpueHTalus yesloBeKa BO BPEMEHH M NPOCTPAHCTBE —
HEO0XO/IMMOE YCIIOBHE €ro COLMaJIbHOTO OBITHS, (hopMa OTpPaKEHHUS OKpPY>KaIOILIero MUpa,
yCIIOBHE  YCIEIIHOTO TIO3HAHUS U aKTHUBHOTO  IpeoOpa3oBaHMs  JIEHCTBUTEIBHOCTH.
OnepupoBaHue TPOCTPAHCTBEHHBIMU 00pazaMu 0ObEIUHSET pa3HbIe BUIbI YU€OHOH U TPYI0BOM
JEeSITEILHOCTH, SBISIETCS OJHUM M3 NMPO(ECCHOHAIBHO BaXKHBIX KAayeCTB, MOITOMY aKTyallbHA
3ajaya (popMHUpPOBaHUS Yy OOYHarOIIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUAHOCTH
00pa3HOro MBINUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IIOJATOTOBKE K IPAKTUYECKOM
JESATEIIBHOCTH 110 MHOTMIM HAIIPaBJICHUSM.

Llenb ocBOeHMsI MporpaMMbl yueOHOro Kypca «l'eoMeTpus» Ha 6a30BOM YpOBHE 00yUYEeHHUs
— o0meoOpazoBaTenbHOEe M OOIIEKYJIBTYpPHOE pa3BUTHE OOydYarolIMXcs uepe3 oOecreyeHue
BO3MOYKHOCTH MPUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUECKUX 3HAHUH U
JecTBUH, CTIeU(pUYHBIX TEOMETPUH, BO3MOKHOCTH YCIIEUTHOTO MPOIOJIKEHUsI 00pa30BaHus 110
CHEIHAJIbHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAHBIM UCIIOJIb30BAHUEM IT'€OMETPUH.

IIporpaMMa mo reomerpur Ha 0a30BOM YpOBHE NpeJHA3HA4YeHa MJs OOydaroIUXCs
CpellHel WIKOJIbI, HEe HCHBITHIBABIIMX 3HAYUTENbHBIX 3aTPYAHEHUH HAa YPOBHE OCHOBHOTO



oOmiero obpaszoBanus. Takum oOpa3oM, oOyudaroniecs Ha 0a30BOM YPOBHE JIOJIKHBI OCBOUTh
o011e MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PUKON TeOMETpUN U HEOOXOIUMBIE IS
JKU3HU B COBPCMCHHOM O6III€CTB€. KpOMC 9TOro, OHM UMCIOT BO3SMOKXHOCTb U3YUYUTHb '€COMCTPHUIO
Oonee riyO0OKO, €CiM B AajibHEHIIEM BOZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKHUX 3HAHUSIX B
npodeccuoHanbHOM e TEIbHOCTH.

JlocTrxeHue e OCBOCHHUS MpOorpaMMBbl 00ecrieunBaeTcs PelIeHUEM COOTBETCTBYIOIINX
3anad. [IpuoputeTHBIMU 3ajauaMu OCBOCHHsI Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJIaccax SIBISIOTCS:

e (QopmupoBaHHE TPEJCTABICHUS O TEOMETPUM KaK 4YacTHU MHUPOBOH KYyJIbTypbl H

OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABIECHUS O MHOIOTPAHHHMKAX M Telax BpAaLIEHUS Kak o
BAKHEUILINX MaTEeMaTHUYECKUX MOJENSX, MO3BOJISIONIMX ONUCHIBATh U U3y4aTh pa3HbIC
SIBJICHUS] OKPYKAIOILEro MUpPA;

e (QopmupoBaHHE yMEHHs PACIIO3HABATh Ha UYEPTEKaxX, MOJENAX U B PEAJTbHOM MHpE
MHOTOTPaHHHUKH U TeJa BpaleHHUS;

e OBJAJICHHE METOJaMU pelIeHHs 3aJad Ha T[OCTPOCHHs Ha U300pa)KeHMSIX
MIPOCTPAHCTBEHHBIX (DUTYD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSIMH O MHOTOIPAaHHUKAX U
TeJax BPAIllEHUs U UX OCHOBHBIMU CBOWCTBAMU;

® OBJAJICHHE AJITOPUTMAMH PEIICHHS OCHOBHBIX THUIIOB 3aja4; (OpPMUPOBAHHE YMEHHUS
IIPOBOAMTH  HECJIOXHBIE  JOKAa3aTEJIbHbIE  PAcCyXACHHA B  XOJ€  pELICHUS
CTEpPEOMETPUUECKHX 33]a4 U 33]a4 C IPAKTUUECKUM COJIEPKaHUEM;

® pa3BUTHE MHTEIUIEKTYaJbHBIX H TBOPYECKHX CIOCOOHOCTEH  oOOyuaromuxcs,
MMO3HAaBATCILHOU AKTUBHOCTH, HCCIICAOBATCIBbCKUX YMGHHﬁ, KPUTUYHOCTH MBIIJICHUA

e (QopmupoBanue (HyHKIHOHAIBLHON TPAMOTHOCTH, PEJICBAHTHONW TI'E€OMETPHH: yMEHHE
pacrio3HaBaThb MMPOABJICHUA TCOMCTPHUICCKUX HOHﬂTHﬁ, O00BEKTOB U 3aKOHOMepHOCTCﬁ B
pEaIbHBIX JKU3HEHHBIX CUTYallUsIX W IpPU H3YyUYEHUHU APYTUX YUEOHBIX MPEIMETOB,
MPOSIBJICHUST 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIUpOBaTh WX Ha SI3bIKE
reoMEeTprun u co31aBaTh TCOMETPHUICCKUC MOICIN, INPpUMCHATH OCBOEHHBIHN
reOMETpUYECKUN amnmapaT Al peleHUs MPaKTUKO-OPUEHTHPOBAHHBIX  3a/ad,
WHTEPIIPETUPOBATH U OIICHUBATDH MMOJYYEHHBIE PE3YJIbTATHI.

OTnuunTenbHOW 0COOEHHOCTBIO MPOrPaMMBI SIBJISETCS BKIIOUEHHE B KypC CTEPEOMETPHUU
B Hauaje €ro Hu3y4yeHus 3aJay, pEIIaeMblX Ha YpOBHE MHTYUTHBHOIO TO3HAHUS, U
omnpene€HHBIM 00pa30M OpraHu30BaHHAas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYCCKOro M MPOCTPAHCTBEHHOI'O MbBIIJIICHUA, CTUMYJIUPYCT IMPOTCKAHUC HWHTYHUTHBHBIX
mponeccoB, MOTUBUPYET K I[ElJ'II:HGﬁHIGMy HU3YUYCHUIO IpCAMETA.

HpeunhoeHHe OT)IaéTCSI HariisiTIHO-KOHCTPYKTHUBHOMY MCTOOY O6y‘-IeHI/I$I, TO €CTb
TEOpETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh NPEIMETHO-IPAKTHUECKOMN
NEeSATENbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IMPEJICTaBICHUM Y ydYalluxcs B Kypce
CTEpEOMETPUH MIPOBOJUTCS 3a CUET pellIeHHs 33a4 Ha CO3/IaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3ajjay Ha OIEpUPOBAaHHE NPOCTPaHCTBEHHBIMU oOpasamu. Co3naHue oOpas3a HPOBOJUTCS C
OTIOpPOil Ha HATJIATHOCTH, @ OTIEPUPOBAHUE 00PA30M — B YCIIOBHIX OTBJICUCHHUS OT HATJISATHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHuUs.

OcHoBHBIE cojfepkatenbHble JHHUM Kypca «['eomerpum» B 10-11 Kiaccax:
«MHororpanHuKn», «lIpsMble U TIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IPOCTpaHCTBE». DOpMUPOBaHNE JOTHUYECKUX YMEHUN pacrpeensieTcsi He TOIbKO



[0 COJAEp)KaTeNIbHBIM JIMHUAM, HO M TO rojgaM OOy4YeHHs Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHusl.

Conep:xaHue 00pa30BaHHS, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJibTaTaM OCBOCHHS
paboueil mporpaMMsbl, pacipeesIEHHBIM 10 roj1laM 00y4eHHUsl, CTPYKTYpUPOBAHO TaAKHUM 00pa3oM,
yTOOBl ~ OBNAJICHHE TIEOMETPUYECKHMMHM  TOHATUSMU U  HaBBIKAMHU  OCYILECTBISUIOCH
MIOCJIEI0BATENBHO U IOCTYNATENbHO, C COOJIIOJCHMEM IPHHLHUIA PEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHHUS BKIIIOYAJIKCh B OOLIYIO0 CUCTEMY F€OMETPUUECKUX MPEICTaBIECHUH 00yyaronmxcs,
pacumpsis ¥ yriayousis e€, o0pas3ys IpoUHble MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenne reomerpun orBoaurcs 2 4aca B HeAento B 10 kiacce u 1 yac B Hegento B 11
KJIacce, Bcero 3a JiBa roga o0ydenwus - 102 ydyeOHBIX yaca.

COJAEP)KAHUME YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ MVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpur. Touka, mpsmMasi, INIOCKOCTb, pocTpaHcTBO. [loHsaTHE
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOLIMECs, TapaJlJIC/IbHBIE U
CKpeluBaromuecs npsaMble. IlapamienbHOCTs NPSMBIX W IUIOCKOCTEH B  INPOCTPAHCTBE:
[apajuleJIbHbIE NPSAMBIE B IPOCTPAHCTBE; MAPAJLIEIbHOCTh TPEX MPSAMBIX; MapaJLIEIbHOCTh
OpSIMOM U IUIOCKOCTH. YTJbl C COHAIIPABIECHHBIMU CTOPOHAaMH; YIOJl MEXIYy NpsIMBIMA B
npoctpaHcTBe.  [lapaninenbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuIocKkocTel. [IpocTeiime mpocTpaHCTBEHHbIE PUTYphI HA MIJIOCKOCTHU: TETPadap,
Ky0, napaJujiesenunea; nocCTpOeHHe CEYeHHH.

IlepneHIUKYNApPHOCTh TPAMOM M IUIOCKOCTH: INEPHEHAMKYJSIPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MNpsAMBbIE NApauIeIbHBIE M NEPHEHIUKYJAPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHIUKYJIAPHOCTH TPSAMONM M IUIOCKOCTH, TEOpPEMa O TMPsAMON MEpHEeHIUKYISIPHOU
IJIOCKOCTH. YTIBl B IIPOCTPAHCTBE: YTOJ MEXAY NPAMON U IUIOCKOCTBIO; IBYI'PAaHHBIN Yrol,
JIMHEHUHBIN yrojl JABYIPaHHOro yria. lIepneHauKyissp U HaKJIOHHBIE: pACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE OT NPAMOM 10 TIUIOCKOCTH, TNPOEKIUs (UTyphl Ha IUIOCKOCTb.
IlepneH UKy ISAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IUIOCKOcTer. Teopema
0 TPEX NMEPIEHAUKYIIAPAX.

MHoOrorpaHHuKH

[lonsiTvE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAaHHUKA, BBIIYKIbIE U
HEBBIIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOrpaHHukKa. [Ipusma: n-yronbHas npusma; rpaHu
¥ OCHOBAHMUS MPHU3MBI; NIPSIMasi U HAKJIOHHAsi IPU3MBbL; OOKOBasl U MOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapamienenunesn, NpsAMOYTOIbHBIN MapajuleleUIe] U ero cBoicTBa. Ilupamuna: n-yromapHas
nupamMuzia, TPaHW W OCHOBAaHWE NHpAMHJIBI, OOKOBas W TIOJHAs MOBEPXHOCTh MUPAMUJIBI,
IpaBWIbHAas M YyCEeu€HHas MupamMuaa. OJEMEHThl npu3Mbl M nupamuibl. IlpaBuibHBIE
MHOTOIPAHHUKHU: TOHATHE NPABHWJIBHOTO MHOTOIPDAHHMKA; MPABWIbHAs NPHU3Ma U NPaBUIbHAS



nUpamMu/Ia; MpaBUiIbHAas TPEyrojbHas MUpaMHIa U MPaBUIBHBINA TeTpasap; Kyo. [Ipencrasnenue
O TMPaBUJIBHBIX MHOI'OI'paHHUKAX: OKTA3Ap, AOACKASAP U HMKOCAdIP. Ceuenus NIpU3MbI U
nupaMubl.

CuMMeTpHsi B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOW, IJIOCKOCTH.
JJIEMEHTEHI CUMMCTPUH B ITUpaMuiax, nmapaajiCJICnruIcaax, nmpaBUJIbHbIX MHOTOI'PaHHHUKAX.

Bbrunciienue 31eMEHTOB MHOTOIPaHHHUKOB: pEOpa, AuaroHanu, yriel. Ilnomans 60koBoOi
MIOBEPXHOCTU M MOJHOM IMOBEPXHOCTH MNPSAMOM MpHU3MBbI, IUIOIIAJb OCHOBaHWM, Teopema o
OOKOBOH MOBEPXHOCTH MNpsMON Mpu3Mbl. Ilnomanas OGOKOBON MOBEPXHOCTH M MOBEPXHOCTH
NPaBUIBHON MUpaMUbl, TEOpeMa O IUIOMAAM yced€HHOW mupamuibl. Ilonstue o0 oObéMe.
O0BEM MUupaMuabl, MPU3MBI.

ITonobuble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIy IUIOLIAASIMH IOBEPXHOCTEH,
00bEMamMu MOJOOHBIX TEI.

11 KUIACC

Tesia Bpamenus

[{winHapuyeckass IMOBEPXHOCTb, 0Opasyrolue IMINHIAPUYECKOW IOBEPXHOCTH, OCh
WIMHAPUYECKOM moBepxHOCTH. LluauHap: ocHOBaHuUS U GOKOBasi MOBEPXHOCTb, 0Opa3yoomas u
0Cb; TUIOIAAb OOKOBOM U TMOJHOM MOBEPXHOCTH.

Konnueckasi MoBepXHOCTh, 0Opa3ylolne KOHWYECKOH ITOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol noBepxHOcTH. KoHyc: ocHOBaHue M BeplIMHA, OOpasyromas M OCh; IUIOLIAIb
OOKOBOM M TIOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOIAAb HOBEepXHOCTH chepbl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTeslbHas IIIOCKOCTb K cepe; IIomaab chepsl.

N300pakeHue Tes BpallleHus Ha IMJI0CKOCTU. Pa3BépTka UIMHApa U KOHyca.

KoMm0OuHanuu Tten BpalieHWs U MHOTOTPAaHHMKOB. MHOIOIpaHHUK, ONMCAHHBIA OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoOHCTBa 00BEMOB Ten. Teopema 00 00BEME
IPSAMOYIOJIBHOTO Mapajuienenunena U ciaeactsus u3 He€. OO0béM muimuHiapa, kKoHyca. O0bEM
11apa 1 IIomaab cepsl.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAy IUIOIIAIsIMH IOBEPXHOCTEH,
00BbEMaMu OAOOHBIX Tell.

Ceuenust umnuHApa (IApaUIEIbHO U MEPHEHAMKYJSPHO OCH), CEYEHMs] KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/AIIEE YEpPE3 BEPILUHY ), CEUCHUS 111apa.

BexTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B ipocTpancTBe. ClI0KeHUe U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4uncio. PasnoxeHue BeKTOopa MO TPEM HEKOMIUIAHAPHBIM BekTopam. IIpasuito
napajuienenunena. Penienue 3anad, CBsI3aHHBIX C IPUMEHEHUEM IIPABUII ACUCTBUNA ¢ BEKTOPAMH.
IIpsmoyronbHas cucremMa KoopaMHAT B mpocTtpaHcTBe. Koopaunartel Bekropa. IIpocrelimme
3aJaud B KOOpAMHATax. Yroia Mexay BekTopamu. CKansipHOe IpOU3BEACHHUE BEKTOPOB.
Boruncnenue yrioB Mexay HOpsMBIMH M IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOJ IpU
pEILIEHNN T€OMETPUYECKUX 3a/1ay.



IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJibTaThl OCBOEHHS IMporpamMmbl yuyeOHOro mnpeamera «MaTtemaruka
XapaKTepU3YIOTCS:

I'pa:xxnanckoe BociuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOM TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOINECTBa, MPEACTABICHHEM O MAaTeMaTUYECKUX OCHOBAaX
(YHKIMOHMPOBAHUS DPA3IUYHBIX CTPYKTYp, SIBICHHUH, NpPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMHU B
COOTBETCTBUU C UX (1)YHKHI/I$[MI/I 1 HA3HAYCHUCM.

IlaTpuoTHYeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKOW WICHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSALIEMY POCCHUHCKONM MaTeMaTWKH, LEHHOCTHBIM OTHOLIEHHUEM K JOCTHKECHHSIM
POCCHUHCKMX MaTeMaTUKOB M POCCUHUCKONM MaTeMaTH4eCKOW IIKOJbI, K HCIOIb30BAHUIO 3THUX
TOCTIKEHHH B IPYTUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH POCCHICKOTO0 Hapoaa; CcHOPMUPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, 3TUYCCKOI'O MOBCACHUSA, CBA3AHHOTO C MMPAKTUYCCKHUM IIPUMCHCHUCM
JIOCTM)KCHUN HAyKW U JIEATEIbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOMYMBOTO OyIyIIEero.

JcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHHMEM K MHpPYy, BKJIIOYas JCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pPacCyXIECHUH; BOCHPUUMYUBOCTHIO K
MAaTCMAaTUYCCKUM aCIICKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

C(i)OpMI/IpOBaHHOCTI)IO YMCHHUA NPUMCHATL MATEMATHUYCCKHUEC 3HAHUA B HHTEPCCAX
3I0pOBOro M 0e30macHoro odpasa >KM3HH, OTBETCTBEHHOTO OTHOUIEHMSI K CBOEMY 3/I0pPOBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXUM 3aHATHN U OTIbIXa, peryisipHas ¢uznyeckas
aKTUBHOCTD); (DU3MUYECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHSIX CHOPTUBHO-03OPOBUTEIHHOM
JESITEIIbHOCTBIO.

Tpynosoe Bocniuranue:

FOTOBHOCTBIO K TPyAdy, OCO3HAHHCM LCHHOCTU pr,Z[O.HIO6I/I$I; HUHTCPCCOM K pPa3JIMYHBbIM
chepam npohecCHOHATLHOW AESITETbHOCTH, CBSI3aHHBIM C MAaTEMATHKOW U €€ MPUIIOKCHHSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymiei mpodecCuu U peain30BhIBaTh COOCTBEHHEIC
KU3HCHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaT€MAaTHUYECKOMY OOpa30oBaHUIO M
€caM0OOpa30BaHHI0 HAa MPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEIIeHNHU PAKTUYECKUX 3a/1a4 MaTeMaTUYECKOM HallPaBICHHOCTH.

IK0JIOTHYECKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO JKOJIOTUYECKOM KyJIbTYpbl, MOHUMAHHEM BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX IMPOLECCOB HA COCTOSHHME IMPUPOJHOM U COLMAIBHOM Cpelbl, OCO3ZHAHHEM
rI00ambHOTO — XapakTepa  JKOJNOTHYECKUX  MpoOJieM; OpHEHTalMell Ha  MpPUMEHEHHE
MaTEeMaTHUYECKUX 3HAHUMU JUIsd pelieHMs 3a7ad B 00JIaCTU OKpYyXKarollel cpeibl, IUIaHUPOBAHUS
MOCTYIIKOB M OIIEHKH UX BO3MOJKHBIX MTOCJIEACTBUM I OKPYKAOLIEN CPEBI.

IleHHOCTH HAYYHOTO MO3HAHMSA:_



c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW NMPAKTHKHU, TOHUMaHHEM MaTeMaTHYeCKOW HAyKu Kak chepsl
YEJIOBEUECKOU JIEATEIIHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYMMOCTH JUIS Pa3BUTHS LMBUIIN3ALNHY;
OBJIQJICHUEM SI3BIKOM MAaT€MATHKH M MaTEMaTU4YECKOM KyJIbTYpOM KakK CpPEICTBOM ITO3HAHMS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATh NPOEKTHYID W HCCIEN0BATEIbCKYIO JEATEIbHOCTh
WHAWBHUIYAJIBHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIe pe3yIbTaThl OCBOSHUS IPOrpaMMBbl Y4eOHOTO mpeaMeTa «MareMaTukar
XapaKTepU3yIOTCSd  OBJIAJCHHEM  YHHBEPCAJIBHBIMH  HO3HAGAMENbHLIMU  OelcmBUAMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2yIAMUGHbIMU
oelicmseusimu.

1) Vuueepcanvnvie noznasamenwvmsle oeticmsus, obecneuusarom hopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00VUAIOWUXCS (0CBOEHUEe MeMO008 NOZHAHUSL OKPYICAIOWE20 MUpd,
npUMeHeHUe 102UUECKUX, UCCTIe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuetl).

ba3oBbie Jiornyeckue 1eMCTBUA:

® BBUIBIAITh M XapaKTEPH30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTHYECKHUX OOBEKTOB,
MOHSTHI, OTHOIICHUN MEXAY MOHATUAMU; (HOPMYIHUPOBATH OMPEACICHUS MOHSTH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIaccU(PHUKAIMK, OCHOBAHUS sl 00001IeHUS
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATN3a;

® BOCIPUHHMATH, (POPMYyIUPOBaTh U MPEOOPA3OBHIBATH CYXICHUS: YTBEPAUTEIBHBIC U
OTpHIATENbHBIC, AMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBISABJIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIOJCHUAX W YTBEPXKICHUSAX; TpeiaraTh KPUTCPUU IS BBISIBICHUS
3aKOHOMEPHOCTEHN U IIPOTUBOPEUHIA;

e JlefaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHUKHU, NEAYKTHBHBIX U MHIYKTUBHBIX
YMO3aKIIOYeHNUH, YMO3aKIIIOUCHUH TI0 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMAaTHUYECKIX YTBEPKIACHUH (TIpsSMbIe
U OT TMPOTHBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIUTH TMPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS U BBIBOJIBL;

e BbIOMpaTh CcrHoOco0 pemieHUs y4eOHON 3amayM (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelIeHNs, BEIOUPATh HanOoJee MOAXOMANIUN ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareJhLCcKue AeliCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNIOBATEIBCKHM  MHCTPYMEHT  ITO3HAHUS,
(bopMyIHpPOBaTH BOMPOCHI, (PUKCHUPYIONIME MTPOTHBOPEUYHUE, MPOOIEMY, YCTAaHABIUBATh
HUCKOMOE W JaHHOE, (OPMHPOBATH THIIOTE3y, APTyMEHTHUPOBATh CBOK TO3HUIIHIO,
MHEHHUE;

® I[POBOJUTH CAMOCTOSITENIFHO CIUIAHWPOBAaHHBIA AKCIEPUMEHT, HWCCIEAOBAHHE T10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTU4ecKoro OOBEeKTa, SBJICHHS, IMpoliecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMHU, POIIECCAMU;

® CaMOCTOATENBHO (opMyTUpoBaTh OOOOIIEHWST H  BBIBOABI IO  pe3yJbTaTamM
MpOBEAEHHOTO HAOIIOACHHUS, UCCIEAOBaHMUs, OIICHUBATH JOCTOBEPHOCTh MOIYYSHHBIX
PE3yJIbTaTOB, BHIBOJIOB U 00OOIICHMIA,



IMPOrHO3UPOBATH BO3BMOKHOC pa3BUTUC IIPOLECCA, a TAKIKE BbIABUTIaTh IIPCAITOJIOXKCHUA
0 €I'0 pa3BUTHUU B HOBLIX YCJIOBUSX.

Padorta ¢ unopmanmeii:

BBIBIIATH Ae(DUIMTH HH(POPMAINK, TaHHBIX, HEOOXOAUMBIX JUI1 OTBETa Ha BOIPOC U
ISl peIIeHus 3a/1a4H;

BBIOMpaTh HMHGOPMALMIO W3 HCTOYHUKOB PA3IMYHBIX THIIOB, AaHAIW3UPOBATH,
CHCTEMaTU3UPOBATh U MHTEPHPETHPOBATh MH(POPMAIMIO PA3IMYHBIX BHJIOB M (OpPM
NIPEICTaBICHHUS;

CTPYKTYpPHPOBaTh HMH(OpMALHUIO, MPEACTaBIATH €€ B  pPa3IU4yHbIX (QopMax,
WILTIOCTPUPOBATh IpadUuecKy;

OLICHMBATh HAN&KHOCTh HHPOPMAIMKM TI0 CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VhusepcanbHvle KOMMYHUKAmMUHble Oelicmsus, 0becneuusaiom coopmuposaHnocms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menmne:

BOCIIpUHHUMATh U q)OpMy.]'II/IpOBaTB CYXKIACHUA B COOTBETCTBUHU C YCIOBHAMHU U LCIAMU
OOIIeHNs; SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
MUCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHMS 110 XOAY PELIeHUs 3a/1a4d, KOMMEHTUPOBATh
MIOJTyYeHHBIH pe3ysbTar;

B X0/ie 00CYKJICHHS 33a1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMBI, IPOOIEMBI,
pemaeMol  3aja4yM, BBICKAa3bIBaTh MJCH, HAIllEJICHHbIE Ha TOMCK PpEIICHUS;
COMOCTAaBJIAATL CBOU CYXACHHA C CYXICHUAMHU JPYyrux Y4YaCTHHUKOB Jualiora,
OOHapy>KUBaTh pa3IMYUe M CXOJICTBO MO3UIIHIL; B KOPPEKTHOH Gopme popMyInpoBaTh
Pa3HOIIIACHSI, CBOM BO3PAXKCHUS,

NPEACTABJIATh PEC3YJIbTAThI PCUHICHUA 3a]d4r, SKCIICPUMCHTA, UCCIICAOBAHUA, IIPOCKTA,
CaMOCTOATECIIBHO BBI6I/IpaTI) q)OpMaT BBICTYIIJICHUA C y‘IéTOM 3aa4 MNpe3CeHTauuu H
0COOEHHOCTEN ayAUTOPUH.

CoTpyaHuuecTBo:

MMOHMMATh M WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJLHOW pPaOOTHI
NpU pENICHWW YYeOHBIX 3a/Ja4, MPUHUMATh Iellb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPTaHM3AIMI0 COBMECTHOH pabOThI, pacmlpenessTh BHIBI PadoOT,
JIOTOBapUBaThCs, OOCYXXIaTh MPOIECC U pe3yldbTaT paboThl; 0000maTh MHEHHS
HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYIIOBBIX opMax padboThl (00CykaeHHs, 0OMEH MHEHUN, «MO3TOBBIC
MITYPMBD» W HWHBIC); BBHIMOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU
JCUCTBUSI ¢ IPYTHUMH YWICHAMH KOMaH/IbI; OIEHUBATh KA4ECTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT IO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMU B3aHMMOJICHCTBHSI.

3) Vuueepcanvnvie pecynamusnsie oelicmsus, obecneuusaom Gopmuposanue cMolCl08blxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTABIIATH IUIAH, AITOPUTM PEUICHHUS 3a7a4H, BEIOUPATH CIIOCO0 pEIICHUs ¢ yUETOM
MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHH ¢ yu€TOM HOBOM HH(OpMALIUH.



CaMOKOHTpPOJIb:

e BJaJeTh HABbIKAMM IIO3HABATEIBHOM pE(IEKCMM KaK OCO3HAHMs COBEPIIAEMBIX
JICUCTBUI W MBICIUTEIBHBIX MPOILECCOB, UX pPE3yIbTaTOB; BIaJeTh CHOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTPOJI Mpoliecca U pe3yibTaTa pEHIeHHs MaTeMaTH4ecKOu
3ajauuy;

® IpeABUAETH TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIPH PELICHUM 3aJaud, BHOCUTH
KOPPCKTHUBBI B ACATCILHOCTL Ha OCHOBC HOBBIX O6CTO$IT€JII>CTB, JaHHBIX, HaﬁHeHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEM;

® OHOCHHUBATL COOTBCTCTBUC PC3yJibTaTa HLCIU U YCJIOBUAM, 00BACHATH IIPUYNHBI
AOCTHXKCHUA MM HCAOCTUIKCHHA PE3YIIbTATOB ACATCIBHOCTH, HAXOIUTbH OHH/I6Ky,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIIACC

OneprpoBaTh NOHATHIMU: TOUKA, IIPsIMAsi, MJIOCKOCTb.

ITpyMeHsITh aKCHOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX NIPU PELICHUH T€OMETPUUECKUX
3ajad.

OnepupoBaTh MOHATUSAMU: MAPAJIEIBHOCTh U MEPHEHIUKYISIPHOCTh NPSIMBIX U
IUIOCKOCTEM.

KnaccugunupoBars B3aMMHOE pacHoIOkKeHHUE IPSMBIX U INIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYIPaHHbBIM Yroi, TIpaHU JBYTPaHHOro yria, peodpo
JIByTPaHHOIO yTJja; JIMHENHBIN yroJl ABYTPAHHOTO YIJIa; FpafyCcHas Mepa JByTpaHHOIO yria.

OnepupoBaTh MOHATHSAMHU: MHOTOTPAHHMK, BBITYKJIBIA W HEBBITYKJIBbI MHOTOTPaHHUK,
3JIEMEHTBHl MHOTOI'PAaHHUKA, IPABUIIbHBIA MHOTOTpaHHUK.

Pacnio3HaBaTh OCHOBHBIE BU/bl MHOTOTPAaHHHUKOB (MHMpaMUAa; MPU3MA, MPSMOYTOJIbHBIN
napajuiesenumne, Kyo).

KnaccupunupoBarh MHOTOrpaHHUKHM, BBIOMpass OCHOBAaHUSA U1 KIAacCHU(UKALUU
(BBIMYKJIBIE M HEBBIIYKJIblE MHOTOTPAHHUKH; IPABUIbHBIE MHOIOIPDAHHHMKH; INpSMBIE H
HaKJIOHHBIE IPU3MBI, TapalIeIeTIUIIEIb).

OmneprpoBaTh NOHATHIMU: CEKYLIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHATD IPUHIUIIBI IOCTPOCHUS CEYCHUH, UCIIONB3YsI METO CIIC/IOB.

CrpouTh ceyeHus MHOTOIPAaHHUKOB METOJOM CJIEJIOB, BBIINOIHSTH (BBIHOCHBIE) IJIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxXOoXKJAEHUWE TEOMETPUYECKHX BEJIMYMH 10 o0pasuam Wi
arOpUTMaM, HPHUMEHSS M3BECTHBIE AHATUTUYECKHE METOABI IMpPH PEIICHUM CTaHJapTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYMCIEHUE PACCTOSIHUHA MEXIYy ABYMS TOYKaMH, OT TOYKH [0
IIPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXAY CKPEIINBAIOIUMUCS IPSIMBIMHU.

Pemate 3amaun Ha HaXOXKJICHHWE TEOMETPUYECKUX BEJIMYMH 10 o0pas3laM WiIH
QIropuT™MaM, IMPUMEHSS HM3BECTHBIE AHAIMTUYECKHME METOAbl IIPH PEIIEHUU CTaHJIApPTHBIX
MaTEMaTHYECKUX 3a/1a4 Ha BBIUMCJIEHHE YIJIOB MEXAY CKPEUIMBAIOLUIMMUCS MPSMBIMHU, MEXITY
MPSIMOM M TJIOCKOCTHIO, MEXKAY TUIOCKOCTSIMH, IBYTPaHHbBIX YIJIOB.

Boruncnsate 00bEMBI U TUIONIAIM TTOBEPXHOCTEH MHOTOIPaHHUKOB (TpU3Ma, MUpaMKia) C
IpUMEHeHHeM (OpMyJ; BBIYMCIATH COOTHOIIEHHMS MEXIYy IUIOIAAIMU ITOBEPXHOCTEH,
00BbEMaMHU MOAOOHBIX MHOTOI'PaHHHUKOB.



OnepupoBaTh TOHATUSMHU: CHMMETPUS B TIPOCTPAHCTBE; IIEHTP, OCh H IUIOCKOCTH
CUMMETPHUU; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (PUTYPHI.

W3Briekath, nmpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIIHIO O TPOCTPAHCTBEHHBIX
TeOMETPHUYECKUX (PUTypax, MPEJACTABICHHYIO Ha YePTEKaX M PUCYHKAX.

[TpumensTh TeoMeTpuueckne (HaKThl JIIS  PEIICHHS] CTEPEOMETPHUYSCKUX  3ajad,
MPEIOIArafoIluX HECKOJIBKO MIArOB PEIICHUS, €CIM YCJIOBUS NPUMEHEHHs 3allaHbl B SIBHOM
dbopwme.

[TpuMeHsTh TpOCTEHIIne MPOTrpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3a7ad.

[TpuBoaUTE, TpUMEpPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC H IKU3HU,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[TpuMeHsTh TIOMyYeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3HPOBATh PEANbHBIC CUTYaIllud U
NPUMCHATh HM3yYEHHBIC TIOHATHS B  TPOIECCe IMOWCKAa  PEIICHUS  MaTeMaTHYeCKH
c(hOpMYIMPOBAHHOW TPOOIEMBI, MOICITUPOBATH pPEANbHBIC CHTyallud Ha SI3bIKE TEOMETPHH,
UCCIIEIOBATh MMOCTPOCHHBIC MOJIENIM C HCIOJIb30BAHHEM T'€OMETPUYECKUX TOHITHH U TEOpEM,
amnmaparta anreOpsbl; pemaTh TPaKTHUECKHUe 3a/Ja4H, CBI3aHHbIE C HAXOXKICHUEM IeOMETPHUIECKIX
BEJIMYMH.

11 KUIIACC

OnepupoBatb HNOHSTUAMU: LUMIHHIPUYECKast MOBEPXHOCTb, oOpasymoiue
LWINHAPUYECKON TOBEPXHOCTH; LIMJIMH/P; KOHUYECKask IOBEPXHOCTh, 00pa3yroIue KOHNYECKON
IIOBEPXHOCTH, KOHYC; cepruuecKas HOBEPXHOCTb.

PacnioznaBaTh Tena BpameHus (UIMHIDP, KOHYC, cdepa u map).

OOBsACHATH CLIOCOOBI MOTYYEHUS TEJl BPALCHHUS.

KnaccugunupoBats B3auMHOE pacnookeHne cepsl U MI0CKOCTH.

OneprpoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA CETMEHTA;
IApOBOM CJIOM, OCHOBaHME APOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Bobruncnsate 00bEMBI U IUIOIIAM TTOBEPXHOCTEHW TN BpAIICHUS, TEOMETPUUYECKUX TEJ C
npuMeHeHrueM (Gpopmyir.

OnepupoBaTh NMOHATUSMHM: MHOTOTPAHHUK, BIMCAaHHBIA B cepy M OINUCAHHBIH OKOJIO
cdepsl; chepa, BIMCaHHAsi B MHOTOTPAaHHHUK WU TEJIO BPALCHUS.

BbIUnCIIATE COOTHOLICHUS MEXIY IUIOMAASMU TOBEPXHOCTEH M 0O0bEMamMH MOJOOHBIX
Tel.

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C NPUMEHEHHEM IMPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX O0BEMHBIX (DUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHUs TeJl BPaIllEHUs.

W3BnekaTb, MHTEPIPETUPOBATh M MPEoOpPa30BbIBATE HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCcKuX (PUrypax, NpeJCTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINOMHATE 1EHCTBUS CII0KEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOXEHHS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1al0T.

IIpuMeHATh paBUIIO NapauICIICIIAIIEAA.



OmnepupoBaTh MOHATHUSAMH: JIEKAPTOBBI KOOPIHMHATHI B MPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, Yrojd MEXKIy BEKTOpaMH, CKaJSIPHOC
MPOU3BCACHUC BCKTOPOB, KOJNIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BEKTOPOB U MPOU3BCACHNEC BCKTOPA HA YMUCJIO, YIOJI MCKIY BCKTOPAMMU,
CKaJIIPpHOC MPOMU3BCACHUC, PACKIIAABIBATE BEKTOP 110 JIBYM HCKOJIJIMHCAPHBIM BEKTOPAaM.

3aaBaTh MIIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPMHAT.

[lpuMeHATh TeOMeTpUYeCKHe (aKThl JJIsI pEIICHHS CTEPEOMETPHUUSCKHX — 3ajad,
MPE/IOIAraoIiX HECKOJIBKO IIArOB PEIICHUS, €CIM YCJIOBUS NMPUMEHCHHUS 3aJlaHbl B SIBHOM
dopme.

Perrates mpocTeiiiiime reoMeTpHUSCKUE 33]aui Ha TIPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeToJa.

Pemrate 3aJa4yu Ha [JOKas3aTCJIIbCTBO MATEMATHYCCKUX OTHOIIIEHUA H HaX0XICHHUC
reOMCTPUICCKUX BEINYHH I10 06pa3uaM HIIN aJiropuTMaM, IMpUMEHAA W3BCCTHBIC MCTOABI IIpU
PEILICHUH CTaHIAPTHBIX MATEMATHYCCKUX 3a71ad.

[IpuMeHATh TPOCTEUINE MPOTrPAMMHBIE CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 3aj1au.

[TpuBOAUTH TpPUMEpPHI MATEMAaTHYCCKUX 3aKOHOMEPHOCTEW B TIPUPOAC U IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB IT€OMETPUHU B HCKYCCTBE.

IIpuMeHATH NOJIydeHHBIE 3HAHMS HA NPAKTUKE: aHAJIU3UPOBATh PEAIBHBIE CUTyallUd U
MNPUMCHATH HN3YYCHHBIC IIOHATHUA B mponecce IIOUCKa pPEeICHUA MaTeMaTNn4YCCKN
chopMyIMPOBaHHONW MPOOIEMbI, MOIECTHUPOBATh pPEalbHbIE CHTyallMd Ha SI3bIKE T€OMETPHH,
UCCIIeI0BaTh MOCTPOCHHBIC MOJIEIN C HMCIOJb30BAHHEM TEOMETPHUYCCKHUX TMOHSATHH U TEOpPEM,
armapaTa areOpbl; pelraTh MPaKTHISCKUE 33/a4H, CBI3aHHBIC C HAXOXKICHHEM T€OMETPHUUECKIX
BCJTMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

CTb HpSIMBIX nu
IIJIOCKOCTEN

10 KJIACC
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CTEPEOMETPUIO .
MHTEPEC K YTEHUIO KaK CPEJCTBY MTO3HAHUS OTEUECTBEHHOM U
MHPOBOM 1yXOBHOU KYJIBTYPBI.
IIpsimMble n
BrIpakaTh NOHMMaHUE [IEHHOCTH OTEYECTBEHHOTO U MUPOBOIO
IUIOCKOCTH B .
HCKYCCTBa, POCCUHCKOI'0 U MUPOBOT'0 XYJ10)KECTBEHHOT'O
IIPOCTPAHCTBE.
2 12 1 0 HACJIEIUs]; TPUMEHSTh 3HAHUSA €CTECTBEHHBIX U COLUAJIBHBIX
[TapannensHOCTH
HaYK Ul pa3yMHOT0, O€pexIIMBOTO MPUPOJIOTIONIB30BAHUS B
NPSMBIX 1
P . OBITY, OOLIIECTBEHHOM IIPOCTPAHCTBE;
IJI0CKOCTEH
3 IlepnenqukynspHo 12 0 0 JIeMOHCTpHUPOBATh HABBIKM KPUTUYECKOI'O MBILLIICHUS,

OTIpeJIeJIeHUs! IOCTOBEpHON HayYHOH HH(pOpMAIMK U KPUTHKU
AHTUHAYYHBIX [IPEICTABICHU; MPOSIBISITH CIOCOOHOCTH K
TBOPYECKOMY CO3MJIaTE€IbHOMY COLMAJILHO 3HAYUMOMY TPYy B
JOCTYIIHBIX 110 BO3PACTy COUUAIBHO-TPYAOBBIX POJISIX, B TOM




Yyclie IpeIIPUHUMATEIbCKON NESTEIIbHOCTH B YCIOBUSAX
CaMO3aHATOCTH WM HAaéMHOTO TPYAa;

Yriasl Mexay
MPSIMBIMU U
ILUIOCKOCTSIMHA

10

JleficTBOBATh U OLIEHUBATH CBOE MTOBEJICHNE U NIOCTYIIKH,
MTOBEJICHUE U NIOCTYIIKH JIPYTHX JIFOAEH C MO3UIUI
TPaJAMLIMOHHBIX POCCUMCKHUX JyXOBHO-HPABCTBEHHBIX LICHHOCTEN
Y HOPM C OCO3HaHHEM IIOCJIEICTBUI MOCTYIIKOB, AEATEIBHO
BBIPaXaTh HEMPUATHE AHTUTYMAHHBIX U ACOLIMAIBHBIX
IIOCTYIIKOB, IIOBEJICHUS, IPOTHBOPEYANINX ITUM LIEHHOCTSM;
CO3HaBaTh CBOE €AMHCTBO C Hapo1oM Poccuu kak HCTOYHUKOM
BJIACTH U CyOBEKTOM THICSUYEIIETHEH POCCUICKOM
roCyIapCTBEHHOCTH, ¢ POCCHIICKUM roCcy1apcTBOM,
OTBETCTBEHHOCTH 32 €r0 pa3BUTHE B HACTOSIIEM U OyAyIIeM Ha
OCHOBE UCTOPUUYECKOTO POCBELIECHUS, CPOPMHUPOBAHHOTO
POCCUICKOT0 HALIMOHAJIBHOI'O UCTOPUYECKOIO CO3HAHMS,
BBIpa)KaTh Ha MPAKTUKE YCTAHOBKY Ha 3JJ0POBBIM 00pa3 KU3HU
(3mopoBoe nUTaHue, COOMI0IEHNE TUTUEHBI, PEKUM 3aHATUH U
OT/IbIXA, PErYJISAPHYIO (PU3NYECKYIO0 aKTUBHOCTD), CTPEMUTHCS K
(¢u3nYecKoMy COBEPILIEHCTBOBAHHIO, COOMIOIATh U
IponaraHiupoBaTh 0€30MacHBIN U 310pPOBBIN 00pa3 )KU3HU;

MHoOTOrpaHHUKH

11

OO6nagate ONBITOM IPaXXJAaHCKOW COIMAIBHO 3HAUNMON
JEATENILHOCTH (B YYCHUYECKOM CaMOYIPaBIICHUHU, BOJIOHTEPCKOM
JBIKEHUH, YKOJIOTMIECKUX, BOCHHO-TATPHOTHYECKUX U IPyTHE
00bETMHEHUSX, aKIUAX, IPOrPaMMax); OCO3HAHHO BBIPaXaTh
CBOIO POCCHIMCKYIO T'PaKJaHCKYIO IPUHAIIE)KHOCTh
(MIEHTUYHOCTb) B MOJIMKYJIBTYPHOM, MHOTOHAIIUOHATILHOM U
MHOTOKOH(ECCHOHAILHOM POCCUHCKOM 0O0IIeCTBE, B MUPOBOM
COOOILIECTBE; MPOSBIATh CO3HATEIILHOE U 0OOCHOBAaHHOE
HETPUSATHE BPEIHBIX MPUBBIYEK (KypeHUs, yIIOTpeOIeHUS
QJIKOT0JIs1, HAPKOTHUKOB, JIFOOBIX (hOpM 3aBUCHMOCTEH),




JECTPYKTUBHOTO TIOBEICHUS B 0011eCTBE U IU(PPOBOH cpene,
MMOHWMAaHKE X Bpena sl (U3HIECKOT0 U IICUXHYECKOTO
3II0OPOBBSI;

OOBEMEI
MHOTOTPaHHUKOB

[IposBIIATE AesITeFHOE IEHHOCTHOE OTHOIIIEHUE K
HMCTOPUIECKOMY ¥ KYJBTYPHOMY HACIIEIAWIO CBOCTO U JAPYTUX
HapoaoB Poccun, TpaaunusM, npa3THAKaM, TaMATHUKAM
HapOJ0B, MPOKUBAIOIINX B POJIHON cTpaHe — Poccuu; pa3BuBaTh
CIIOCOOHOCTH aJJaITUPOBATHCS K CTPECCOBBIM CUTYalUsIM B
OOIIeHNH, B Pa3HBIX KOJIJIEKTUBAX, K MEHSAIOIIUMCS yCIOBUSIM
(conmanbHBIM, HHHOPMAITHOHHBIM, TTPUPOTHBIM).

[ToBTOpEHME:
CCUCHUH,
paccTosiHUA U
YTIIBI

JleMOHCTpHUpOBaTh HaBBIKU PEQPIIEKCUU CBOETO COCTOSIHUS
(pu3nyeckoro, sMOLIMOHAIBHOTO, [ICUXOJIOTUYECKOTO),
COCTOSIHUS IPYTUX JIIOJIEH ¢ TOUKH 3peHusi 0€30MacHOCTH,
CO3HATCIIBHOI'O YIIpaBJICHUA CBOUM SMOIMOHAJIbHBIM
COCTOSIHUEM; pa3BUBATh CIIOCOOHOCTH a/1aliTUPOBATHCS K
CTPECCOBBIM CUTYalUsIM B OOILEHUH, B Pa3HbIX KOJUIEKTUBAX, K
MEHSIOIINMCS YCJIOBUAM (COLMAIBHBIM, HH()OPMAILIMOHHBIM,
IIPUPOJIHBIM); BBIPAXKAaTh OCO3HAHHYIO TOTOBHOCTb K ITOJTyUEHHIO
po¢eCCUOHATILHOIO 00pa30BaHMsl, K HENPEPHIBHOMY
00pa30BaHMIO B TEYEHUE KU3HU KaK YCIOBUIO YCHECIIHON
npo¢ecCUOHATBLHON 1 00LIECTBEHHOM /1€ATEIbHOCTH; Pa3BUBATh
U IPUMEHATh HaBBIKW HAOIIOIEHUS, HAKOIIJICHUS U
cucTeMaTH3aluuu GakToB, OCMBICICHHUS OIBITA B €CTECTBEHHO-
Hay4YHOH M 'yMaHHUTapHOI 00JacTAX MO3HAHMS,
HCCIIEI0BATENIBCKON AESATEIbHOCTH.

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68




11 KJIACC

Kosun4yecTBo yacos JJIeKTPOHHbIE
HaunMeHnoBaHue pa3/iesioB U TeM uudposbie
Ne i/m P KoHTpoJbHBI IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThI
pecypcsl
1 Tena Bpaienus 12
2 OO0BEMEBI TEN 5 1
3 BekTopbl M KOOpAUHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 0600IIEHNE, 7 1
cHUcTeMaTu3auurs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KouanuyecrBo yacos DJIeKT
POHHBI
e
Ne IMpakr | uudpo
o/ Tema ypoka Beer KonTpo H4yecku | BbI€
0 o JbHbIE e oopazo
padoTsbI pador BaTeJIb
bI HbIE
pecypc
bl
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, JI0CKOCTh, MpocTpaHCcTBoO. [IpaBuiia
1 N300paKeHMs Ha PUCYHKaxX: U300pakeHus 1 0 0
IUIOCKOCTEH, MapaiebHbIX IPSIMbIX
(OTpe3KoB), cepeMHbI OTpe3Ka
) [TonsiTHs: mepeceKkarouecs MmI0CKOCTH, 1 0 0
nepeceKaroImecs npsimasi v MioCcKoCTh
3 [TonsiTHs: epecekarourecs MmIOCKOCTH, 1 0 0
IIepeceKaroIInecs npsmasi v MI0CKOCTh
3HaKOMCTBO C MHOTOI'paHHUKAMU,
4 M300pakeHHEe MHOTOTPAHHUKOB Ha PUCYHKAX, 1 0 0
Ha MPOEKIIMOHHBIX YepTexax
HauanbHbie cBeieHus 0 KyOe U mupamujie, ux
5 pa3BEépTKHU U Mozaenu. CeueHus 1 0 0
MHOTOTPaHHUKOB
HauanbHble cBeieHus 0 KyOe U mupamujie, ux
6 pa3Béptku u Mmonenu. CeueHust 1 0 0
MHOTOTPaHHUKOB
[TonsiTue 06 aKCHOMATHYECKOM MOCTPOCHUU
7 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U 1 0 0
CJIEJICTBUS U3 HUX
[TonsiTHE 006 AKCHOMATHYECKOM MOCTPOCHUU
8 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U 1 0 0
CJIEJICTBUS U3 HUX
[TonsiTre 06 akcMOMATHYECKOM MOCTPOSHUU
9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U 1 0 0
CJIEJICTBUS U3 HUX
10 [TonsiTHe 06 aKCHOMATHYECKOM TTOCTPOCHUH 1 0 0

CTCPCOMECTPHU. AKCUOMBI CTCPCOMCTPHUHN U




CJICACTBHA U3 HUX

11

B3anMHOe pacnonoxeHue npsMbIx B
IPOCTPAHCTBE: IIEpECEeKaroIIuecs,
napajuleJIbHbIE U CKPEIIHUBAIOIINECS IPSIMbIE

12

[TapaienbHOCTB IPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: MMAPAJUICIIBHBIE IIPSIMBIC B
IIPOCTPAHCTBE; MAPAUIEIBHOCTD TPEX MPSAMBIX

13

HapaJ'IJ'IeJ'ILHOCTB MPSAMBIX U IUIOCKOCTEM B
MMPOCTPAHCTBE: HapaJIJIeJ'ILHOCTB HpHMOﬁ n
IIJIOCKOCTH

14

Vrisl ¢ COHaIIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay NpsMbIMU B IPOCTPAHCTBE

16

Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

17

ITapaienbHOCTB IUIOCKOCTEN: ITapajuIeIbHbIE
IUIOCKOCTH

18

CpolicTBa napajuienbHbIX IJIOCKOCTEN

19

[Tpocreiinme npocTpaHCTBEHHBIE (PUTYPHI HA
TUIOCKOCTH: T€TPadAp, KyO, mapaiesienure|

20

ITocTpoeHue ceuenui

21

[TocTpoeHue ceueHui

22

KonTponbnas pabota mo teme "lIpsmble u
IUIOCKOCTH B IpocTpaHcTe. [lapaiienbHocTb
IPSIMBIX U IIJIOCKOCTEN"

23

IlepnieHIUKyYISIPHOCTD MPSIMON U TUIOCKOCTH:
NEPIEHIUKYJISIPHBIE TPSIMBIE B IPOCTPAHCTBE

24

HpHMHe MmapaujiCJIbHbIC U
NEPNCHAUKYIISIPHBIC K TIJIIOCKOCTH

25

[Ipsambie napajuiebHbIEC U
NEePIEeHIUKYISIPHBIE K JIOCKOCTH

26

[Ipu3HaKk nepHneHANKYJIIPHOCTH IPSIMOU U
IUIOCKOCTH

27

IIpu3Hak NeprneHIUKYJIAPHOCTH IPSIMOU U
IIJIOCKOCTH

28

Teopema 0 IpsIMO¥ ITEPIIEHAUKYIIAPHOU
IIJIOCKOCTH

29

Teopema o mpsiMOl EPIICHANKYISIPHOM
TUIOCKOCTH

30

Teopema o ipsIMOI TEPIIEHINKYIIIPHOU
IUIOCKOCTH




31

[TepnieHuKyIsp ¥ HAKJIOHHBIE: PACCTOSTHHE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUAE OT
MPSMOM 10 TIIIOCKOCTH

32

[TeprieHAMKYSIp ¥ HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUAE OT
MIPSIMOM J10 TNIOCKOCTH

33

IlepnieHqUKyISp U HAKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUAE OT
IIPSIMOM J10 INIOCKOCTH

34

IlepnieHqUKyIsp U HAKJIIOHHBIE: PACCTOSHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IJIOCKOCTH

35

VYTiBl B IPOCTPAHCTBE: YIOJI MEXIY IPSIMOM 1
IUIOCKOCTBIO

36

JByrpaHHbIi yroJi, TMHEUHBIA yroJl
JIBYTPaHHOIO yria

37

JIByrpaHHBIN yroJ1, TUHEHHBIN yroi
JIBYTPaHHOIO yIJia

38

[TeprieHAMKYASAPHOCTD IIIOCKOCTEMN: TPU3HAK
MEPIECHANKYISIPHOCTH JBYX IIIOCKOCTEN

39

[leprieHAMKYIAPHOCTD ILIOCKOCTEM: TPU3HAK
MEPIECHANKYIIPHOCTH JBYX IIIOCKOCTEN

40

[TeprieHANKYIAPHOCTH MIOCKOCTEMN: MPU3HAK
NEPIEHIUKYIJISIPHOCTH ABYX IUIOCKOCTEN

41

Teopema o Tpéx meprneHANKyIsIpax

42

Teopema o TpEX nepneHauKyJIsIpax

43

Teopema o0 Tpéx nepneHAuKyJIsIpax

44

KonrposnbHas padora no remMmam
"IlepneHIUKYISIPHOCTD MPSIMBIX U
1ockocTe" u "YTibl MeXAY IPSIMBIMU U
IUIOCKOCTSMU"

45

ITonsTue MHOT'OT'paHHHUKa, OCHOBHBIC
9JICMCHTLI MHOT'OT'PAaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHUKH pa3BépT1<a
MHOT'OTpaHHHUKaA

46

[Tpu3ma: n-yronbHas npusma; rpaHu U
OCHOBaHUS IPU3MBL; TIpsiMasi U HAKJIOHHAS
MpU3MBbL; OOKOBasI U MOJIHASI TIOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen, NpsMOyTroJIbHBIN
napajuieNienune U ero CBoMcTBa




[Mupamuna: n-yroibHas nupamujia, rpaHu U
OCHOBaHUE MHpPaMU/Ibl; OOKOBas U MOJTHAS

48 1 0 0
MOBEPXHOCTh MUPAMU/IBL; TPaBUIIbHAS U
yceu€HHas mupaMua
[IpaBunbHBIE MHOTOTPAHHUKH: TIOHSITHE
MPaBUIILHOTO MHOTOTPAHHUKA; TIPaBUIIbHAS
49 IIPU3Ma U MPaBUJIbHAS TUPAMHUJIA; 1 0 0
IpaBUJIbHAS TPEYTOJIbHASI TUpaMKIa U
MPaBUIBHBIN TETpa’ap; KyO
IIpencraBnenue o MpaBUIBHBIX
50 MHOTOTPaHHUKAX: OKTa’p, TOAEKa AP U 1 0 0
UKOCa’Ip.
CummeTpust B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENILHO TOYKH, IPSIMOM, IIIOCKOCTH.
51 DneMEeHTBl CAMMETPUH B TUpaMUax, 1 0 0
napajulesenune1ax, npaBUIbHbIX
MHOTOT'PaHHHUKAX
5) Brruucnenue 351eMeHTOB MHOTOTPaHHUKOB: 1 0 0
pEOpa, TuaroHau, yribl
[Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN
53 MMOBEPXHOCTHU MPSMOI NPU3MBI, IJI0ILA/b | 0 0
OCHOBaHMH, TeopeMa 0 OOKOBOI MMOBEPXHOCTH
IIPSIMOM TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUILHOUW MUPAMHU/IBI, 1 0 0
TeopeMa O IIoHaan OOKOBOM MOBEPXHOCTH
yCE€YEHHOU NMUPAMHUIBI
55 KoHnTtponbHas pabota 1o Teme 1 | 0
"MHuororpaHHuku"
56 [Tonsitre 06 00BEME 1 0 0
57 O0BEM UpaMuIbI 1 0 0
58 OO0BEM UpaMuIbI 1 0 0
59 OO6BEM TUpaMUIBI 1 0 0
60 O0BEM TUpaMHUTBI 1 0 0
61 O06BEM pu3MBI 1 0 0
62 O0BEM TpU3MBI 1 0 0
63 O0BEM IPU3MBI 1 0 0
64 Kontponbnas padota mo teme "O0bEMBI | 1 0
MHOT'OI'PAaHHHUKOB"
65 [ToBTOpeHmE, 0000IMIEHNE CHCTEeMAaTH3aIUs 1 0 0




3HaHui. [loctpoeHue ceueHunii B
MHOTOTpaHHHUKE

[ToBTOpenue, 0600IIEHNE CUCTEMATU3AIIHS
3HaHWH. Berancienne pacCTOAHMN: MEX Ty
66 JIByMsI TOUKaMH, OT TOYKH JI0 IPSAMOM, OT 1 0 0
TOYKH JI0 TIJIOCKOCTH, MEXKTY

CKPEIITUBAIOIINMHUCS TTPSIMBIMHU

67 Urorosast koHTpobHas paboTa 1 1 0

[ToBTOpeHue, 0600IIEHNE CUCTEMATHU3AIIHS
3HaHWM. Beranciaenue yrios: Mexay

68 CKPEILMBAIOLIUMHUCS TIPAMBIMU, MEXKIY 1 0 0
MIPSIMOM M INIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTIIOB MEKIY IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I1O

[NPOTPAMME 08 > 0

YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA3OBATEJIBHOTO
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJBI IS VYEHUKA

I'eometpus, 10-11: yuebHuk 17151 06111€00pa30BaTENbHBIX YUPEXKISHUIN: 0a30BbIN U POQUITH.

ypoBuu/ JI.C.Aranacsix, B.®.byrty3o0B, C.b.Kagomiies u ap.

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

CamocTosTenbHbIe U KOHTPOJIbHBIE paboThl o reometpun st 10 kiacca - Epmosa A.ILL,
I'ono6oponsko B.B.

I'eomerpus. 10 kmacc. Metonudeckoe mocodue. basosslit yposens - byiko E.B., Mep3ansk
A.Tl'. u np.

I'eomerpus. 10 kimace. Iunaktuyeckue Mmarepuansl. bazoBelil ypoBeHs - Apkaaunii Mep3isik,

Buranmii [Tononckuii, Epum Pabunosuu, Muxaun Sxup

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET



Poccuiickas anexTponHas mkosna https://resh.edu.ru/

ObpazoBarenbHas iatdopma https://uchi.ru/teachers/lk/






