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INOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00Y4aIOLIINXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pPa30BaTEILHOTO
CTaHJapTa CpeIHEro oOmero oopa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
NPEIbSBISIEMBIX K MaTeMaTH4ecKOMy OOpa30BaHUIO, M TPATUIMHA POCCHICKOTO OOpa3OBaHMSL.
Peanmauml IporpaMmal o0ecIieynBaeT OBJIaACHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YJaOIIHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUs
00yCJIOBJICHA TPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX W IPEIMETHBIX PE3yJIbTaTOB
00ydYeHHUs TEOMETPUH B HANPABICHUU JIMYHOCTHOTO PA3BUTHS OOYyJarOIIMXCs, (GOPMUPOBAHUS
(GYHKIIMOHATBHOW MAaTEeMaTHYEeCKOH TPaMOTHOCTH, HM3Y4YCHHS JAPYrUX YYeOHBIX IUCIIMILINH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX IPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
TFCOMETPUYCCKUX a0CTPaKIMi, COOTHOIICHHH PEATbHOTO U UJCATBHOI0, XapaKTepe OTPaKEHHUSI
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTHYCCKOT0 MOJCIMPOBAHUS B HAYYHOM TIO3HAHMM W B TIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCSI, a TaKXKe KadecTB
MBIIUTICHUSI, HEOOXOIUMBIX JJISl /IalITAllii B COBPEMEHHOM OOIIIECTBeE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX MPEJAMETOB HA YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHMs, TaK Kak 00ECIeYrBaeT BO3MOXKHOCTh W3YYCHHUS KakK JWCIHMIUIAH €CTECTBEHHO-
HAYYHOI HaINPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormdeckoe MbllieHue, (GopMupyemMoe MpU H3yYeHUH OOYYArOIIMMUCS MOHSITHUHHBIX
OCHOB TCOMETPHH H TIIOCTPOCHHH IICTIOYKH JIOTHUYECKUX YTBEPKICHUH B XOJEe pPEIICHUS
TEOMETPHUYSCKHUX 3a/1ad, YMEHHE BBIIBHUTAaTh M OINPOBEPraTh THUIIOTE3BI HEMOCPEICTBEHHO
WCIIONB3YIOTCSl TPU PEIICHUWH 33/7ad €CTeCTBEHHO-HAyYHOTO IIMKIJIA, B YaCTHOCTH U3 Kypca
(GU3MKH.

YMeHue OpUeHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTsIX
JESATSIIbHOCTH 4esioBeka. OpreHTaIus JeloBeka BO BPEMEHHU M IMPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBHUE €T0 COLUATBHOTO OBITHSA, (hOpMa OTPaKEHUS OKPYKAIOIIEr0 MUPA, YCIOBUE YCIIEITHOTO
MIO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JEHCTBUTEIILHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAMHSICT Pa3HbIC BHJIBI YYCOHOH U TPYTOBOW JIEATEIHHOCTH,
SBIIICTCS OJHUM W3 TIPO(ECCHOHATHLHO BaXKHBIX KauyecTB, IMO3TOMY aKTyaJbHa 3ajada
dbopMUpOBaHUA y 00yUYaAONUXCS TPOCTPAHCTBEHHOTO MBIIUICHHSI KaK PA3HOBUIHOCTH 00pa3HOTO
MBIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJTOTOBKE K MPAKTUYECKOW NEATEIbHOCTH IO
MHOTHM HampaBJICHUSIM.

Llens ocBOEHUS TporpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUECHHS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE pPAa3BUTHE OOYYArOMIMXCS 4Yepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUS CUCTEMATHUYECKUX T€OMETPUYECKUX 3HAHUU U
NEHCTBUH, CIeU(DUIHBIX TEOMETPHUH, BOZMOKHOCTH YCITEIITHOTO MPOJIOJKEHHS 00pa30oBaHMs 110
CHEIHUATBHOCTSM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCIIOJIB30BAaHUEM T€OMETPHHU.



[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE IIpeIHA3HAUEHA AJIs 00YJaroIIUXCs CpeiHen
IIKOJIbI, HE MWCIBITHIBABIIUX 3HAYMTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO OOIIEro
obOpazoBanus. Takum o0Opa3zom, oOydaromuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOWUTH OOIIHE
MaTeMaTHUYeCKUe YMEHHUs, CBSI3aHHbIE CO Crienu(UKON reOMETPUH U HEOOXOAUMBbIE I KU3HU B
coBpeMeHHOM oOmiecTBe. Kpome 3Toro, oHu MMEIOT BO3MOXKHOCTh M3Yy4UTh F€OMETpUI0 OoJiee
riyOOKO, €CM B JalbHEUIIEM BO3HUKHET HEOOXOJIMMOCTh B TI'€OMETPHUYECKUX 3HAHUAX B
npodecCHOHATBLHOMN 1eATETbHOCTH.

JlocTuxkeHue e OCBOCHUS IPOrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIINX
3anau. [IppopureTHBIMU 3a1auaMu 0cBoeHuUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sSIBIISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHPOBOH KYJIbTyphl U

0CO3HAHME €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;

e (QopmupoBaHuE TMPEACTABICHUS O MHOTOTPAaHHMKAX M TeJaX BpalleHUs Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJIENSAX, MMO3BOJISIONINX ONMHUCHIBATH M M3Yy4aTh pa3sHbIE
SBIICHUSI OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHuE yMEHHs PACIIO3HABATh HA UYEPTEkKaxX, MOJCNIAX U B PEalbHOM MUPE
MHOTOTPaHHUKU U TeJla BpaIllCHHUS,

® OBJAJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (dopMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHSTHUSMU O MHOTOTPAaHHHKAX H
TeJax BpallleHUsl U X OCHOBHBIMH CBOHCTBaMU;

e OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
MPOBOAWTHL  HECIOXHBIE JOKa3aTelbHbIE  pAcCYXACHHUS B  XOJ€  pElIeCHUsS
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
MIO03HABATEIBHOW aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHE
pacrio3HaBaTh MPOSBIICHUS TEOMETPHUYECKIX TOHSATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
IPOSIBIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMYIMpPOBAaTH HUX Ha S3bIKE
T€OMETPUM ¥  CO3/1aBaTh T€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
T€OMETPUYECKUI  ammapaT JJjis pemeHus MPaKTUKO-OPHEHTHPOBAHHBIX —3a/1ad,
WHTEPIPETUPOBATH U OIICHUBAThH MMOJYYCHHBIE PE3YIbTATHI.

OTnu4UTeNbHOM 0COOEHHOCTHIO MMPOTPAMMBI SBJISIETCS] BKIIIOUEHHE B KYpC CTEPEOMETPUHU B
Havaye ero M3y4eHus 3a/1a4, pelraeMbIX Ha YPOBHE HHTYUTHBHOTO TTO3HAHHMS, W OMPEICIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTHUMYJIHPYET TMPOTEKAHHE WHTYUTHBHBIX IPOIIECCOB,
MOTHUBHUPYET K JalbHEHIIEMY U3yYSHHIO MTPEeIMETA.

[Mpenmourenue OTHAETCS HATISAIHO-KOHCTPYKTUBHOMY METONY OOY4YeHHS, TO €CTh
TEOPETUYECKHE 3HAHWUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYCCKOM
NesITeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NIPEACTABICHUH Y YIAIIHXCS B KypCce CTEPEOMETPHH
NPOBOJIUTCS 3a CUET pelIeHMs 3ajady Ha CO3[JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
ONepUPOBAHUE IMPOCTPAHCTBEHHBIMU OOpa3zamu. Co3gaHue obOpaza MPOBOJIUTCS C OMOPOH Ha
HarJSITHOCTD, 8 ONIEPUPOBAHIE 00Pa30M — B YCIIOBUSAX OTBIICUEHUS OT HATJISITHOCTH, MBICTIEHHOTO
M3MEHEHHS ero UCXOJHOTO COepKaHUsI.



OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble U IJIIOCKOCTH B IPOCTpAaHCTBEY, «Tena Bpamenus», «BekTopsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHKE JTOTMYECKMX YMEHUN paclpeesisieTcsi HE TOIbKO
[0 COJIEpP)KaTeNbHBIM JIMHUSIM, HO W IO rojJaM OOy4YeHHs Ha YpPOBHE CpEIHEro OOUIero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueiil mporpamMmBbl, pactpeeiaEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMH  TOHATUSAMH UM  HaBbIKAMH  OCYIIECTBISIOCH
MOCNIE0OBATEIbHO M IMOCTYHAaTeNbHO, C COOJIIOJIEHUEM TPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAINCH B OOIIYIO CHUCTEMY T€OMETPUUYECKUX MPEACTaBICHUN 00yJaromuXcs,
pacmupsis u yrayomsis e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenne reomerpun orBoautcs 2 yaca B Hegento B 10 kimacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JiBa roga oOydenus - 102 yueOHbIX yaca.

COAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, MII0CKOCTh, MpocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOECHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anmHoe pacrionokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, APAIIIEIbHbBIE U
CKpelMBaronecs npsmele. llapamienbHOCTs TPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIE NPSIMBbIE B IPOCTPAHCTBE; IMAPAIUIEIBHOCTh TPEX NPSIMBIX; NapaUIEIBHOCTD
NpAMOM M IUIOCKOCTH. YTJIbI C COHAINPAaBJICHHBIMU CTOPOHAMH; YroJ MEXKIYy MPSIMbIMH B
npoctpaHcTBe.  IlapanienbHOCTh  IUIOCKOCTEW:  IapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIocKocTei. [IpocTeiiume mpocTpaHCcTBEHHBIE PUTYPBI HA MIIOCKOCTH: TETPAdIP,
KyO, mapaJuiesienunes; NoCTpOeHHe CEYeHHH.

[lepieHAMKYASIPHOCTh MPSAMOM M IUIOCKOCTH:  TMEPHNEHAUKYJISPHBIE TMpsAMbIE B
MPOCTPAHCTBE, MPSMbIE NapaUICIbHblE W MNEPHEHAUMKYJSAPHbIE K IUIOCKOCTH, IPU3HAK
MEPIEHINKYISIPHOCTH NIPSMOU U INIOCKOCTH, TEOPEMA O MPSAMOUN NEPHEHAUKYISIPHON INIOCKOCTH.
VYrael B IpOCTpaHCTBE: Yo MEXKY MPAMON U IUNIOCKOCTBIO; JIBYTPAHHBIN yroJj, TUHEUHBIN yroi
JBYrpaHHOro yriya. [leprneHauKynsip M HaKJIOHHBIE: PAcCTOSHUE OT TOYKH JI0 IIIOCKOCTH,
paccTosiHue OT MPSIMOM IO TUIOCKOCTH, MPOEKIUs (PUTYPBI HAa TUIOCKOCTh. [lepreHAnKyasIpHOCTh
IJIOCKOCTEH: INpPU3HAK MEPHEHIAUKYJISAPHOCTH ABYX IIIOckocTel. Teopema o0  Tpéx
MEePIECHINKYIISIpaXx.

MHoOrorpaHHuKHu

[IoHsATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBl MHOIOIPDAHHUKA, BBIINYKIBIE U
HEBBIMYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKAa MHOTrOrpaHHuka. IIpusma: N-yronbHas nmpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HAKJIOHHAsI TPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH IIPU3MBI.



[Tapannenenunen, NpsMOYTroJIbHBIN Mapajuiesienunes U ero cpoiictBa. [lupamuaa: N-yronapHas
nupamMpia, TPaHW W OCHOBAHWE NHpaMHIbI, OOKOBas W TOJHAs IOBEPXHOCTb MUPAMUJIBI;
IpaBWIbHAasg M YyCeu€HHas MNHMpaMuaa. OJIEMEHTbl MpU3Mbl W nOUpaMuibl. I[IpaBuibHbIE
MHOTOTPaHHMKU: MOHITHE MPABUIBHOIO MHOIOIDAaHHUKA; IpaBUiIbHAS IpPU3Ma M NPAaBUIbHAS
NUpaMu/Ia; paBUIbHAs TPEYrojbHasi TUpaMuia U IpaBUIIbHBIN TeTpasap; KyO. Ilpencrasienue o
IIPABWJIbHBIX MHOTOTPaHHUKAX: OKTA3Ip, AOAEKadAp U ukocasip. CeueHus npu3Mbl U TUPAMHUIBL.

CuMmMeTpust B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IIJIOCKOCTH.
DneMEHTB CUMMETPUH B IIMpaMuJax, apauleenuIeax, IPaBUIbHBIX MHOTOTPAHHHKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. ITnomans 0oxoBoi
MIOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI IPU3MBI, IIJIOIIAlb OCHOBAaHHUM, TEOpeMa 0 OOKOBOU
MOBEPXHOCTH MpsiIMOI mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABHIBHON
UpaMU/Ibl, TEOpEMa O IUIoIaau yceu€HHoM nupamubl. [lonstue 06 00béMe. O0bEM nUpamMuIbl,
IIPU3MBL.

[TonoGuble Tena B mpoctpancTBe. COOTHOLICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

11 KVIACC

Tesa BpameHust

[{winHapuyeckass IMOBEPXHOCTb, 00pa3ylolye IMWINHAPUYECKOM IOBEPXHOCTH, OCh
LHWIMHJpUYECKOl noBepxHocTU. L{unmuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromas 1
OCb; IJIOLIab OOKOBOW U MOJHOW MOBEPXHOCTH.

Konnueckast moBepXHOCTb, 0Opa3yrolllue KOHHYECKOH IOBEPXHOCTH, OChb U BeplIHHA
KOHMUYecKoi moBepxHocTH. KoOHyc: OocHOBaHME M BepuUIMHA, oOpa3yroolias U OCh; IJIONIAb
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrollMe U BBICOTA; OCHOBAHUS M
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIONIaJb NOBEpXHOCTH cdepbl. B3aumuHoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTb K cepe; mIomanb chepsbl.

N300pakeHue Tes BpalleHus Ha MI0CKOCTU. Pa3BEpTka MIMHAPa U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOTIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAIllEHUS.

[TonsitTue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
pSMOYTOJIBHOTO NapaljieNienurea u cieacTBus u3 He€. O0bEM unHapa, konyca. O0bEM mapa
Y TUI0MIAIh ChEpHI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IJIOMASIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

Cevennss nMAMHIpa (MApauIeIbHO W TMEPHEeHAMKYISIPHO OCH), CEYeHHMS KOHyca
(mapaenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CEUeHUs I1apa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty u B mpocTpaHcTBe. ClI0)KEHHE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha yucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIAaHApHBIM BekTopaMm. IlpaBuio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPaBWII JEHCTBUI C BEKTOpaMHu.
IIpsmMoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl Bektopa. Ilpocreimme
3a7a4l B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrimoB MeXay HpsSMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIA METOA IpH
pELICHUH T€OMETPUUECKUX 3a7ay.



IINTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTHKa»
XapaKTePU3YIOTCS:

I'paxknanckoe BocnuTanue:

Cc()OPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOro OOIIECTBAa, MPEICTABICHUEM O MAaTeMAaTHYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpaXkJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHHUEM.

IlaTpuoTHYeckoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPasKIaHCKON UACHTUYHOCTH, YBRKEHUS K MPOIILJIOMY U
HACTOSIIIIEMY POCCUHCKONW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSM POCCUUCKHUX
MAaTEMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIB30BAHUIO ITUX JOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIEroO.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYXKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acCleKTaM pa3IudyHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTHIO YMEHHUSA TNPHUMEHSIThH MaTeMaTH4YeCKue 3HaHUsA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHue, cOATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, peryispHas Quandeckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MPH 3aHATUSX CIHOPTHBHO-030POBUTEIIHHON
eI TEILHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATBEHON AESITeNFHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
KU3HCHHBIC TIUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pazoBaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAaIPaBICHHOCTH.

IKO0JI0THYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO JKOJIOTHYECKON KYJIbTYphl, TMOHUMAHWEM BIHUSHUS COIUATBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
I00AaNFHOTO — XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEHTalWed Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU NJIsi pEHIeHUs 3a7ad B 00JIACTH OKPYXKArOIIeH Cpeipl, TIIaHUPOBAHUS
MOCTYIKOB M OILIEHKH UX BO3MOKHBIX MOCIEACTBHUM JJIsI OKPYKAIOIIEN CPEIbI.

LeHHOCTH HAYYHOT0 MO3HAHUA:



C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MaTEMaTU4YECKON KyJIbTYypOU KaK CPEACTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJIATH IPOEKTHYIO M UCCIIEN0BATEIIBCKYIO JESATEIBHOCTh HHAUBUIYAIbHO

U B IpyIIeE.
METANIPEAMETHBIE PE3YJIBTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaTHKa
XapaKTepU3YIOTCS  OBJAJCHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneusmuU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimMUSHbIMU
oelcmeusmu.

1) Yuueepcanvnvie nosnasamensvnsle oeticmaus, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYecco8 odyyaowuxcsa (0ceoeHue memooo8 NO3HAHUS OKPYICAOWe20 MUupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jjornueckue aecTBUA:

® BBIABISTH M XapaKTEPU30BaTh CYLIECTBEHHBIC NMPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHWUH MEXIy TOHATHSIMH, (DOPMYIHPOBATH OMPEICIICHUS TOHSITHN;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE U
OTpUIaTeNbHbIE, eAMHIYHBIE, YACTHBIE U OOIIUE; YCIOBHEIE;

® BBIABIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JieNaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTHUKH, JACTYKTHUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIHHO J0KA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (TIpSIMbIe
U OT TIPOTHBHOTO), BBICTpAWBATh aAPryMEHTAllUI0, MPHUBOJAUTH NPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSAIMIUNA ¢ YIETOM CaMOCTOSTENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3zoBble ucciieroBare/ibCKue 1eMCTBUA:

® JWCIOJIb30BaTh  BOMPOCHI  KAaK  HWCCJENOBATEIbCKUN  WHCTPYMEHT  TIO3HAHUS,
dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUne, MpodIeMy, yCTaHABINBATh
HMCKOMOE M JaHHOoe, (OpPMHpPOBATH THUIOTE3y, ApPTyMEHTHPOBATh CBOIO TO3UIIUIO,
MHEHUE;

® TPOBOJUTH CaMOCTOSATENbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIEJOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oOBeKTa, SBICHHS, TMpollecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, IPOIIECCAMHU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W BBIBOJABI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



IMPOrHO3UPOBATE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBIABIIATH AeUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIS OTBETAa HAa BOIPOC M
JUIsl pELIEHNUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAJIW3HPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTYpUpOBaTh HMH(OpPMALMIO, TPEACTaBIATH €€ B pasNU4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBAaTh HAJI&KHOCTh HHGOPMAlMUM IO CaMOCTOSITENbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHHUMATh U (POPMYIHPOBATH CY)XICHUS B COOTBETCTBUU C YCIOBUSIMH U LEIIMHU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1€ 00CYKJICHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOI TEMBI, IPOOIEMBI,
pemaeMoﬁ 3ala4M, BbICKA3bIBATh UACHU, HALICJICHHBIC Ha ITOUCK PCUICHU A, COIIOCTABJIATH
CBOM CYXXICHHA C CYKACHUAMU APYTUX YHaCTHUKOB AHaJIora, 06Hap}I)KI/IBaTI> pasinduc
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opMymupoBaTh pa3HOIJIacus, CBOU
BO3PaXEHHUS;

NPECTaBIATh PEe3yJbTaThl PELICHUs 3a[]aul, SKCIIEPUMEHTA, UCCIIE0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MNOHUMATh U UCTOJIb30BaTh PEUMYIIECTBA KOMAaHAHOMN U MHANBUYAIbHON pabOThI IpU
pelIeHny y4yeOHbIX 3a/lad; IPUHUMATh 11€JIb COBMECTHOM JESATENIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTb BHIbl paboT, JOroBapUBATHCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHUS! HECKOJIBKUX JIFOACH;
y4acTBOBATh B IPYNIOBBIX (hopmax paboThl (00cykaeHusl, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U MHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAUHUPOBATH CBOM JEHCTBUS
C JPYTMMHU 4JI€HaMU KOMaH/]Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUN NMPOTYKT
10 KpUTEpUSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBHUS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue CmviCilo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusanus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33]]auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yUYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELIEHUI ¢ yUETOM HOBOI MHQOPMAIIHH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMHU TI03HABATENBHOW pEQIEKCUH KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUM ¥ MBICTUTENBHBIX TIPOILIECCOB, WX PE3yJbTAaTOB; BIJIAJETh CIIOCOOaMH



CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa peuIeHUs MaTeMaTH4ecKou
3a/1a4i;

® [peABUAETH TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBUSAM, OOBACHATH TNPUYUHBI
JOCTHKEHHUSI WIM HE JIOCTHXKEHHUS Pe3yNbTaTOB MAESITEIbHOCTH, HAXOJUTh OLINOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsSMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUSA U3 HUX MPU PEIICHUH Te€OMETPUUECKIX
3ajad.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE PacloOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPaHHBIA Yroj, TpaHH [ABYIPAHHOTO yria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJBIH W HEBBITYKJIBI MHOTOIPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TPaBUIIbHbBII MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMuia; MpU3Ma, MPSMOYTOIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKH; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeIeIUIe/Ibl).

OnepupoBaTh MOHATUAMH: CEKYIasi TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

Crtpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepPTEkKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Perats 3a1aumn Ha HaXOX/ICHUE TEOMETPUUYECKUX BETUYHH 110 00pa3iiaM Uil alrOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHAJTMTUYECKHE METObl NMPH PEIICHUU CTaHAAPTHBIX MaTeMaTHYECKUX
3a]a4 Ha BBIUMCIICHHE PACCTOSTHUN MEXIy ABYMS TOUKAaMH, OT TOUYKHU J0 MPAMOH, OT TOUYKH JI0
IJIOCKOCTH, MEXAY CKPEINBAIOIIUMHUCS MTPSIMBIMHU.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYUH 1O 00pa3IiaM Wik allfOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHAJTUTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3aJa4 Ha BBIYMCIIEHHUE YIJIOB MEXIY CKPEUIMBAIOUIUMUCS NPSIMBIMH, MEXIy NpIMON U
IUIOCKOCTBIO, MEXKTY IIIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U TIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIPU3Ma, MHpaMua) ¢
MpUMEHEHHEM (OPMYJI; BBIYUCIATH COOTHOUICHHSI MEX 1Yy IJIOMIAAsIMU TOBEPXHOCTEN, 00bEMaMu
M0I00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTb NOHATUAMU: CHUMMETPUS B IIPOCTPAHCTBE; ILIEHTP, OCb U IIOCKOCTh
CUMMETPHUH; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPBI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpPAX, MPEJCTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

[TpumensTh  reoMerpuueckue (aKThl I PEIICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHIINE MPOTPAMMHBIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a/ad.

[lpuBoAMUTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHUTYAIlUU U
NPUMEHSTh M3YyYEHHBIC TIOHATHS B  MPOLECCe TMOWCKAa PEIICHUS  MaTeMaTUYeCKU
cOpMYITHPOBaHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh IOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh NPakTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.

11 KJIACC

OnepupoBaTh NOHATHIMHU: [IUJIHHIPUYECKAst TOBEPXHOCTh, 00Pa3yIOINe IUIHHIPUIECKON
MOBEPXHOCTH; HWIMHJP; KOHWYECKass MOBEPXHOCTh, 00pa3yronre KOHWYECKOH MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIUHAP, KOHYC, cdepa U map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccudumupoBars B3auMHOE pacloiioskeHHe cPepbl U TIIIOCKOCTH.

OnepupoBaTh MOHATHUAMH: IIAPOBOIM CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTAa;
IIapOBOM €10, OCHOBAHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBON CEKTOP.

Brraucnare 00bEMBI M TUTOIAAM TTOBEPXHOCTEH TEJ BpAIIEHUS, TEOMETPUIECKUX TN C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAaHHUK WJIM TEJIO BpPaIEHUS.

BBIUuCIATE COOTHOIIEHHS] MEXKTY TIJIOMIAIIMHU TIOBEPXHOCTEH U 00bEMaMHU MTOTOOHBIX TEJ.

N300paxkaTh n3ydyaemble (GUTYphl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbIMonHATE (BBIHOCHBIE) IIOCKUE YEPTEKHU U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (DUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUSI TEJ BpaICHHUS.

W3BnekaTh, HHTEPIIPETUPOBATh M TMPEOOPa30BBIBATE HH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIONHATE TEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUMTAHHUS BEKTOPOB U YMHOXKECHHUST BEKTOpA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00JIa/1aI0T.

[TpuMeHSATH MpaBUIIO apajieNenuea.

OnepupoBaTh MOHATUAMHU: JEKApTOBBI KOOPAMHATHI B NPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJ MEXKIy BEKTOpaMH, CKAIIPHOE
MPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE H KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTh cymMMy BEKTOpPOB U MPOM3BEJCHHE BEKTOPA Ha YHMCIIO, YTOJl MEKIY BEKTOPaMU,
CKaJIIpHOE TIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.



3amaBarh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (HakThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEIIOJIATAOIINX HECKOJBKO IIIarOB PEUICHUS, €CIIU YCIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

Pemrate mpocreiiiie reoMeTprHUeCKUe 3a]aui Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOIICHUNW W HAXOXICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
pELICHUH CTaHJAPTHBIX MATEMaTHIECKUX 3a]1a4.

[TpuMeHsSTh TPOCTEHIINE MPOTPAMMHBEIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3aJad.

[lpuBoAUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHsSTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
NPUMCHSTh M3YYCHHBIC TIOHATHUS B  MPOILECCe TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACIUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYCCKHUX TOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a7a9H, CBI3aHHBIC C HAXOKICHHEM IeOMETPHICCKIX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepnieHIUKYNSPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nupposbIe
Ne i/m P Kourpoabsubie IIpakTnyeckue (uubp )
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsbl
Tema Bpamenus 12
OO0BEMEI Tel 5 1




3 BekTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHME, 0000MIIEHNE, 7 1
CHUCTEMAaTHU3alus 3HAHUI
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 3 0

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

Tema ypoka

Bcero
YPOKOB

-

OCHOBHBIE TIOHATHSI CTEPEOMETPHUU: TOUKA, MPAMasi, INIOCKOCTh, TpocTpaHCcTBO. [IpaBuiia n3o0paxkxeHus Ha
pHUCYHKaX: U300pakeHHS TUIOCKOCTEH, TapaJUIeIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsTus: MepeceKaronmecs MmIOCKOCTH, NMIEPCCCKAIOIINECS IIpsAMas U IJIOCKOCTDb

[

IlonsTus: MEPECCKAOIUECA ITIIOCKOCTH, MEPECCCKAIOIIHEC IpsAMas U IMJIOCKOCTh

3HAKOMCTBO C MHOT'OrpaHHUKAMH, I/1306pa)KeHI/Ie MHOT'OT'PAaHHUKOB Ha pUCYHKAX, Ha ITPOCKIMOHHBIX YCPTEKaAX

HavanbHble cBesieHust 0 Kyoe U nmupamuie, ux pa3BEPTKU U Moaenu. CedeHnss MHOTOIpaHHUKOB

[ToHsiTHE 00 aKCHOMATHYECKOM MOCTPOCHUU CTCPECOMCTPUU

HavanbHble cBesieHust 0 Kyoe U nmupamuie, ux pa3BEPTKU U Moaenu. CedeHnss MHOTOIpaHHUKOB

. AaKCUOMBI CTEPCOMETPUHN U CIICACTBHUA U3 HUX

© 0N OO 0 WD

[TonsiTre 06 akCMOMaTHYECKOM MIOCTPOEHUHU CTEPEOMETPUU

[TonsiTue 00 aKCHOMATHYECKOM MOCTPOCHUU CTCPCOMCTPUU

. AaKCUOMBI CTCPCOMETPUHA U CIICACTBHUA U3 HUX

. AKCUOMBI CTCPCOMCTPUU U CIICACTBUA U3 HUX
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MpSAMBbIC

[TonsiTre 06 akCMOMaTHYECKOM MIOCTPOEHUHU CTEPEOMETPUU

. AaKCUOMBI CTCPCOMETPUHA U CIICACTBHUA U3 HUX

Bzaumnoe PACIIOJIIOKCHHUC IIPAMBIX B ITPOCTPAHCTBE: IICPECCKAOMIUCCS, ITAPAJUICIIBHBIC U CKPCUHIUBAIOIINUCCA

N S R =

-

12

NapajuIeTbHOCTD TPEX MPAMBIX

[TapaeabHOCTB NPSIMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: NapajlIesIbHbIE MTPSMBIE B IPOCTPAHCTBE;




13 [TapamienbHOCTE IPAMBIX U IJIOCKOCTEN B IIpocTpaHcTBe: [lapaieabHOCTh IPSIMON U INIOCKOCTH 1
14 VYTIIBI C COHAINpPaBIEHHBIMU CTOPOHAMU 1
15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1
16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1
17 [TapannenbHOCTh IIOCKOCTEN: NapaiesbHble IIOCKOCTH 1
18 CaoiicTBa napayIeIbHBIX MIOCKOCTEH 1
19 [Tpocreiimume npocTpaHcTBEHHbIE PUTYPBI HA IUIOCKOCTHU: TETPAdp, KyO, napasuieienumnes 1
20 [Moctpoenue ceuennit 1
21 [TocTpoenue ceueHuit 1
29 KonTtponsnas padora no Teme "[Ipsimpie 1 uIockocTH B mpocTpancTse. [lapamienbHOCTh MPSIMBIX U 1
IockocTen"
23 [TeprieHAUKYIAPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHUKYIISIPHbIE IPSMBbIE B IPOCTPAHCTBE 1
24 [psiMbIie mapasienbHbIe U MEPIEHIUKYISPHBIE K TUIOCKOCTH 1
25 [TpsiMble napanienbHble U MePHeHIUKYISIPHbIE K TUIOCKOCTH 1
26 [Tpu3Hak neprneHANKYIIpHOCTH MPSIMOM U IIIOCKOCTH 1
27 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMON U INTIOCKOCTH 1
28 Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH 1
29 Teopema o TpsMOii IEPIICHANKYIISIPHOH IJIOCKOCTH 1
30 Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH 1
31 [eprieHAUKYISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSMOH JI0 THIOCKOCTH 1
32 [leprienAUKyYNIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT IPSAMOM JI0 TUIOCKOCTH 1
33 [eprieHAUKYISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSMOH JI0 THIOCKOCTH 1
34 [leprienAUKYNIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT MPSIMOI1 /10 MIIOCKOCTH 1
35 VYrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOUN U TIIIOCKOCTHIO 1
36 JIByrpaHHbIN yroJ, JUHEHHBIN yroj ABYIPaHHOIO yria 1
37 JIByrpaHHBIN yroJI, TMHEHHBIN YroJl ABYTPaHHOTO yIiia 1




38 [lepneHAMKYISIPHOCTD IJIOCKOCTEMN: IPU3HAK NEPIIEHIUKYIIPHOCTU ABYX IUIOCKOCTEN 1

39 [TepnieHAUKYIAPHOCTD MIIOCKOCTEHN: MPU3HAK NEPIEHIUKYIIPHOCTHU JABYX IIIOCKOCTEHN 1

40 [leprieHIMKYIAPHOCTD INIOCKOCTEN: IIPU3HAK MEPIICHAUKYIIIPHOCTH IBYX IUIOCKOCTEH 1

41 Teopema o Tpéx neprneHANKYIsIpax 1

42 Teopema o TpEx mepHEHANKYIAPAX 1

43 Teopema o TpEX mepreHANKYIIPAX 1

44 KonTponbhas pabota no temam "lleprneHANKYIIPHOCTD MPSIMBIX U IDIOCKOCTEH" U "YTIIbI MEXKAY IPSIMBIMU U 1
IJI0CKOCTSIMU"

45 [loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOT'OI'PAaHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOTPAaHHUKU; 1
pa3BEpPTKa MHOTOTpPaHHUKA

46 [Tpu3ma: N-yroapHast pu3Ma; rpaHd U OCHOBaHMS IPU3MBI; NIpsIMasi U HAKJIOHHAsl IPU3MbI; OOKOBas M MOJIHAs 1
MOBEPXHOCTh IIPU3MBI

47 [Tapannenenunen, npsiMOYroibHbIHN MapajuleenuIes U ero CBoicTaa 1

48 [Mupammuna: n-yl"OJ'II)"HaSI NUpaMuJia, TPaHU U OCHOBAHUE MUPAaMUIbl; OOKOBas U MOJHAS TOBEPXHOCTh MUPAMUJIBL; 1
IpaBWJIbHAS U yCeUEHHAs MUpaMuia

49 ITpaBrIIbHBIE MHOTOIPAaHHUKH: ITOHSATHE TPAaBUJIBHOIO MHOTOTPAHHUKA; IPaBUJIbHASI IPU3Ma U IIPAaBUJIbHAS 1
NUpaMu/ia; IpaBuibHAs TPEYroibHas NUpaMUIa U MPaBUIbHBIN TETpadaAp; Kyo

50 [IpencraBnenue o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTAa3/p, TOJAEKASP U UKOCADIP. 1

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOMN, TNIOCKOCTH. DJIEMEHTBI CHMMETPUH B 1
nupaMujiax, napajuieenune1ax, NpaBuibHbIX MHOTOIPAaHHUKAX

52 Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AUaroHau, yribl 1

53 [Tnomanp 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMON MPU3MBI, IUIONIA/Ib OCHOBAHUHN, TEOpEMa O 1
OOKOBOI TTOBEPXHOCTH MPSMOM MPU3MBI

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBLHOM MUPaMUIbI, TEOpEMa O IO 1 OOKOBOM 1
IIOBEPXHOCTU YCEUEHHOU ITUPAMUIBI

55 KonTtponbHas padora no Teme "MHOrorpaHHUKHN"

56

[Noustie 00 00BEME




o7 O0bEM nupamuIbl 1
58 O0BEM TUpamMu bl 1
59 O06BEM nupamMu b1 1
60 O06BEM nupamMuIb1 1
61 O0BEM TIPU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponsnast padora o Teme "OO0bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpenue, o6o0IeHue cucteMaTu3anus 3HaHui. [loctpoenue ceueHuii B MHOrorpaHHUKe 1
66 [ToBTOpenue, 0000IIEHNE cUCTEMAaTH3aUs 3HAHUN. BrIancienne pacCTOsSTHUI: MEXITy IBYMSI TOYKAMH, OT 1
TOYKH /IO TIPSIMOH, OT TOUKH J0 TUIOCKOCTH, MEX/Y CKPEUTHBAIOIIUMHUCS MPSIMBIMH
67 HroroBast KoHTpoIbHAs paboTa 1
68 [ToBTOpenue, 0600IIEHNE cuCcTEMAaTH3alMs 3HAHUN. BeIUrCIIeHre yriioB: MEXAY CKPEIIMBAIOIUMHUCS MPSIMbBIMH, 1
MEXy IPSAMOM U TIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIJIOB MEXY MJIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 KJIACC
Ne ni/m Tema ypoka Beero
YPOKOB
Cdepa u map: ueHTp, paanyc, AMaMeTp; MIONaab MOBEPXHOCTH Cephl
BsanmMHuoe pacrionokeHue chepbl U TUIOCKOCTH; KacaTellbHas TNIOCKOCTh K cepe; Turomans chepbt
N3obpakenue cepsl, mapa Ha iockoctd. CeueHus mapa
4 [{mmHapHYecKas OBEPXHOCTh, 00pa3yoNIre IINHAPUIECKON MMOBEPXHOCTH, OCh IIMITHHAPHIECKON 1
MIOBEPXHOCTH
5 Hunuuap: ocHoBaHUs M OOKOBasi MTOBEPXHOCTh, 00pa3yrolias U 0Ch; IUIOMIAAb OOKOBOM U MOIHOM MOBEPXHOCTH 1




N306paxkenne nunuHapa Ha miaockoctu. Pazséprka nununapa. CeueHus LninHApa (IJI0CKOCTBIO,

0 napaiesbHOW WIN NepHIeHIUKYIIPHON OCH LUIINHAPA) 1
Konnueckast moBepxHOCTh, 00pa3yronire KOHMUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA KOHHYECKOW TOBEPXHOCTH
Konyc: ocHOBaHue 1 BeplIMHA, 00pa3yrollas U 0Ch; MJIOLIa (b OOKOBOM U MOJHON MOBEPXHOCTH
Ycedu€HHBIN KOHYC: 00pa3yoIre U BICOTAa; OCHOBaHHS 1 OOKOBAs TOBEPXHOCTH
10 N300pakeHne koHyca Ha miockocT. Pa3BépTka konyca. CeueHust KoHyca (MJI0CKOCThIO, apalIeIbHON 1
OCHOBAHHIO, U MJIOCKOCTBIO, IPOXOIALICH Yepe3 BepIINHY)
11 Kom06unanus ten BpaueHus: 1 MHOTOIpaHHUKOB 1
12 MHororpaHHMK, OIMCaHHbIN 0K0JIO chepbl; cepa, BIUCaHHAS B MHOIOTPAaHHUK WIIM B TEJIO BPALLCHUS 1
13 [Tonsarue 06 06béme. OCHOBHBIE CBOWCTBA 0OBEMOB TeI 1
14 O0béM HMIMHIpa, KOHYCa 1
15 O0BéM 1mapa U TIoImaah chepbl 1
16 [TomoOHBbIe Tena B mpocTpaHcTBe. COOTHOMICHUSI MEXKAY TUIOMIAASIMU TTOBEPXHOCTEH, 00BEMaMu TOAOOHBIX Tel 1
17 KonrponsHas padora no remam "Tena Bpamenus” u "O6bemsbl Ten" 1
18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE 1
19 CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB 1
20 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
21 Paznoxxenne BekTopa 1o TpéM HEKOMITJIaHApHBIM BekTopaM. [IpaBuiio napamienenumneaa 1
22 Pemenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM ITPABUJI ICUCTBUM C BEKTOpaMU 1
23 [IpsimoyromnbHas cucreMa KoopauHat B mpoctpancTBe. Koopaunats! Bektopa. [Ipocreiimue 3aqauu B 1
KOOpJWHATax
24 VYron mexay BekTopamu. CKaIpHOE MPOU3BEACHUE BEKTOPOB 1
25 Brruucnenue yrioB Mex 1y NpsIMBIMH U TUIOCKOCTSIMH 1
26 KoopanHaTHO-BEKTOPHBII METO/] TP PEIIEHUH F€OMETPHUUECKUX 3a1a4 1
27 KonTponbhas pabota no teme "BekTopbl 1 KOOpIMHATHI B IpocTpaHcTBe" 1




[ToBTOpEeHUE, 0000IIEHNE U CHCTEMAaTH3aIvsl 3HAHUI

. OcHOBHBIE QUTYPHI, PAKTHI, TEOPEMBI Kypca

28 1
IUTAHUMETPHH

29 [ToBTOpenue, 0000IICHNE U cUcTeMaTH3alks 3HaHuH. OCcHOBHBIC (DUTYPBI, (HAKThI, TCOPEMBI Kypca 1
IUTAHUMETPHUH

30 [ToBTOpEeHME, 0000IIEHUE M CHCTEMAaTH3AIUs 3HAHUH. 3a7aud TUTAHUMETPUH U METOJIbI UX PEIICHUS

31 [ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3AIMsl 3HAHUH. 3a/1a4y TUTAHUMETPHH U METO/IbI UX PEIICHHS

39 [ToBTOpenue, o0o0IIeHNE U cucTeMaTH3anus 3HaHuil. OCHOBHBIC GUTYPHI, (PaKThI, TECOPEMBI Kypca 1
CTEPEOMETPUH

33 Hrorosas KoHTpoJIbHAS paboTa

34 [ToBTOpEHKE, 000OIICHUE U CUCTEMATHU3AIIMs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA

Aranacsa JI.C., byry3os B.®., Kagomues C.b. u ap. 'eomerpusi: yaeonuk s 10-11 ko1
0011eo0pa3oBaTeNbHBIX YupexxaeHuii (6a30Bb1ii ypoBeHs). — M.: «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Aranacsa JI.C., byry3oB B.®., Kagomues C.b. u ap. U3yuenue reomerpun B 10-11 knaccax:
METOANYECKUE peKOMeHAaUu s yuurtensa. — M.: «lIpocsemenue»

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U
PECYPCBI CETU UHTEPHET

1. Poccwuiickas anexTpoHHas mikosa resh.edu.ru
2. bubnuoreka MHTEPaKTUBHBIX MaTepuainon Urok.1c.ru
3. AKmacc WWW.yaklass.ru






