PabGouyasi nporpamma no yueonomy npeamery «I'eomerpus» (0a30Bblii ypOBEHb)

INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00Y4atOLINXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyIapCTBEHHOTO 00pPa30BaTEILHOTO
CTaHJapTa CpeIHEro oOmero oopa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHHIA,
NPEIBSBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIMKA POCCHICKOTO OOpa30BaHMSI.
Peanmauml IporpaMmal o0ecIieynBaeT OBJIaACHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YJaOIIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpa3oBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YJIbTaTOB
0o0y4eHHs TEOMETPUM B HANPABIEHUU JIMYHOCTHOTO Pa3BUTHs 0Oydarommxcs, GopMUPOBaHUS
(YHKIMOHATBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, W3YYCHHs IPYTUX Y4YeOHBIX IMCUUIUIVH.
PazButne y oOydaromuxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
FeOMETPUUECKUX a0CTPAKIUN, COOTHOIICHUU PEaIbHOTO U UCAlbHOTO, XapaKTepe OTpaskeHUs
MaTeMaTHUYeCKON HAayKOH SIBJICHUN U MPOILIECCOB PEaTbHOIO0 MUPA, MECTE TEOMETPUH B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM I[IO3HAHWU W B TIPAKTHKE
CHocoOCTBYeT (DOPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl a/1alITAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEAMETOB HA YpPOBHE CPEIHEro OOIIero
o0pa3oBaHUs, TaK KaK OOECIeYMBAET BO3MOXKHOCTh HM3YYEHHUS KaK IMCIUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MblluIeHue, (GopMupyemMoe Mpu H3yYEeHUH OOYYArOIIMMUCS MOHSITHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM ILIEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO [HWKJIA, B YAaCTHOCTH W3 Kypca
(hU3MKH.

YMeHue opueHTUPOBAThCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00TaCTSIX
NeSITeIPHOCTH YeloBeka. OpUeHTaIUs YelloBeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOANMOE
YCIIOBHE €T0 COIMAILHOTO OBITHS, (hopMa OTPaXEHHUS OKPYKAIOIIETO MUPA, YCIOBUE YCIEITHOTO
MO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JEHCTBUTEIILHOCTH. OnepupoBaHue
MPOCTPAHCTBEHHBIMH 00pa3amMu OOBEAUHSIET pa3HbIe BUbI yYEOHON U TPYTOBOW NEATEIHHOCTH,
SBISICTCS OAHMM W3 TPOPECCHOHATHHO BaXXHBIX KA4eCTB, ITOITOMY aKTyalbHa 3a/ava
(dbopmupoBaHUs y 00yJaONIIXCS TPOCTPAHCTBEHHOTO MBIIICHHS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NEATEIHHOCTH IO
MHOTUM HampaBlIeHUSIM.

Llens ocBOEHUS TporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUCHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS uYepe3 0OecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUECKUX T€OMETPHUECKUX 3HAHWH U
NeicTBU, cienu(pUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOIOJKEHHS 00pa30BaHUsI MO
CHEINALHOCTSIM, HE CBS3aHHBIM C MPUKJIAJIHBIM HCIIOIH30BAaHUEM T€OMETPHH.



[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE IIpeIHA3HAUEHA AJIs 00YJaroIIUXCs CpeiHen
IIKOJIbI, HE WCIBITHIBABIINX 3HAUUTENBHBIX 3aTPyJHEHUH Ha ypOBHE OCHOBHOTO OOIIETO
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
IyOOKO, €Clii B JAJbHEWIIEM BO3HUKHET HEOOXOJIUMOCTh B T€OMETPUYECKHX 3HAHHUSX 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 (QopmupoBaHuE TPEJCTABICHUS O TIEOMETPUM KaK YacTU MHPOBOH KYJIbTYpbl H

0CO3HAHME €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;
e (QopmupoBaHuEe MPEACTABICHUS O MHOTOTPAHHMKAX M TeJaX BpalleHUS Kak o
BXHEHIIINX MAaTEeMaTHYECKUX MOJIENSIX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbBIE
SBIICHUSI OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHUE YMCHHs PACIIO3HABATH HA YEPTEkKAX, MOJCISAX U B PEATLHOM MUPE
MHOTOTPaHHUKU U TeJla BpaIllCHHUS,

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha H300paKeHHIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSIMH O MHOTOTPAaHHUKAX M
TeJax BpallleHUsl U X OCHOBHBIMH CBOHCTBaMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aja4; (OPMHUPOBAHHE YMEHHUS
IPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  PAcCyXJCHHUS B  XOJ€  pELICHHUS
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C TPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIIEHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHE
pacrno3HaBaTh MPOSBICHUAS TEOMETPHUSCKUX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUST 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (opMynHpoBaTh UX Ha S3bIKE
TEOMETPHH U  CO3J]aBaTh TI'E€OMETPHUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUis PEIICHUs TPAKTHKO-OPHEHTUPOBAHHBIX — 3aJad,
WHTEPIPETUPOBATH U OIICHUBAThH MMOJYYCHHBIE PE3YIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MIPOTPAMMBEI SIBIISIETCS BKIIFOUEHUE B KypC CTEPEOMETPUHU B
HayvaJie ero M3ydeHus 3a/1a4, PeliaeMbIX Ha YPOBHE MHTYUTHUBHOTO MO3HAHUS, U ONPEICIIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M
MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTHUMYJIHPYET TMPOTEKAaHHE WHTYUTHUBHBIX IPOIIECCOB,
MOTHUBHPYET K JATbHEUIIIEMY U3YUCHUIO MPEAMETA.

[Tpenmodrenue OTHAETCS HATJIATHO-KOHCTPYKTHBHOMY METOAY OOY4YeHHUs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-PAKTHYCCKOM
JeSATSIIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH Y YIAIIUXCS B KypCe CTEPEOMETPUH
MPOBOAMTCA 3a CYET pElIeHUsS 3a7ad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa30B M 3a/ay Ha
OTIepUpPOBAaHUE TPOCTPAHCTBEHHBIMU oOpazamu. Coznanue oOpaza MPOBOAMUTCA C OMOPOM Ha
HarJSITHOCTD, @ ONEPUPOBAHKIE 00Pa30M — B YCIOBHUSAX OTBIICUEHUS OT HATJISITHOCTH, MBICTIEHHOTO
WU3MEHEHHS €T0 HCXOIHOTO COMIEPIKAHMS.



OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B NPOCTPAHCTBEY», «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JTOTHUECKUX YMEHUN PaCIPENEIAeTCs HE TOIbKO
[0 COJIep)KaTeNbHBIM JIMHUSM, HO W IO rojaM OOy4YeHHs Ha YpOBHE CpeAHero oOIlero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmebl, pactpee’aEHHbIM 0 ToAaM 00yUdeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMH  TOHATUSAMH UM  HaBbIKAMH  OCYIIECTBISIOCH
MOCNIE0OBATEIbHO M IMOCTYHATeNbHO, C COOJIIOJIGHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOObBI
HOBBIE 3HAHUS BKIIIOYAJIMCH B OOIIYI0 CHCTEMY I'€OMETPUYECKUX MPEACTABICHUH 00yJaromuxcs,
pacmupsis u yrayomsis e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne reomerpun orBoauTcs 2 yaca B Hegenmto B 10 kinacce u 1 yac B Hegenmo B 11
KJIacce, BCEro 3a JBa rojaa ooyueHnus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsimasi, IIOCKOCTb, MPoCcTpaHcTBO. [loHsTHE
00 aKCMOMaTHYE€CKOM MOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U CJICJICTBUS U3 HUX.

B3anmHoe pacrosnokeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKaIOUecs, napajljieiabHble U
CKpeluBaronecs mnpsmeie. I[lapamienbHOCT, TPSMBIX W IUJIOCKOCTEM B IPOCTPAHCTBE:
napajulesibHbIE MPSAMbIE B MPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX NPSMBIX; MapaJUICIbHOCTb
NpSAMOM M IUIOCKOCTH. YTJIBI C COHAIPaBJICHHBIMH CTOPOHAMH; YroJl MEXKIy IpPSMbIMU B
npoctpancTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieIbHbIX IIOCKOCTel. [IpocTeiinue mpocTpaHCTBeHHBIE (DUTYPBI Ha TIJIOCKOCTH: TETPadIp,
KyO, ImapajuIesieIuIie l; MOCTPOSHUE CEUCHHUH.

[lepieHAMKYASIPHOCTh  MPAMOM M IUIOCKOCTH:  IEPHNEHAUKYJISPHBIE TMpsSMbIE B
MPOCTPAHCTBE, MPSMbIE NapaUICIbHbIE M MNEPHEHAUKYJIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYIISIPHOCTH MPSAMOM U INIOCKOCTH, TEOPEMA O MPSMOM NEPHEHANKYJIAPHON IIIOCKOCTH.
VYTIbl B IPOCTPAHCTBE: YroJ MEXIAY NPSAMON U IUIOCKOCThIO; IBYTPAHHBIN yroJl, JIUHEUHBIA YrOJ
JIByrpaHHoro yria. llepneHauKynsp W HAKJIOHHBIE: PACCTOSSHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHUEe OT MPSMOM JI0 TIOCKOCTH, IPOEKIUs (PUTYphI Ha TUIOCKOCTH. [lepreHuKyIapHOCTh
IUIOCKOCTEM: MpU3HAK MNEpPHEHAUKYISIPHOCTH JABYX Iulockocteil. Teopema o  Tpéx
NEePHEHANKYIISPAX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBl MHOTOIPAaHHUKA, BBINYKIBIE U
HEBBIIYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronapHas npusMa; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MIPU3MBI.
[Tapannenenunen, NpsMOYTroJIbHBIN Napajuiesienunes U ero cpoiictBa. [Iupamuaa: N-yronpHas
nupamMuJa, TPaHU M OCHOBAaHHWE MHpaMUIbl, OOKOBas W TIOJHAs TMOBEPXHOCTh MHUPAMHUIBL;
npaBUjbHAasl W YyCEUEHHas MNUpaMUJa. OJIEMEHThl MNpu3Mbl W nOupamuibl. I[IpaBuiibHbIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
nMpaMua; MpaBHIbHAS TPEYTOJIbHAS MUPAMUJIA U IPABUIIbHBIN TeTpadap; kyO. [IpencraBnenue o
MPaBUJILHBIX MHOTOTPAHHHUKAX: OKTAdIP, TOACKadAp U uKocadap. CedeHust mpU3Mbl U THPaAMUJIBL.

CummeTpusi B NMPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOM, IMIOCKOCTH.
DJIEMEHTHl CHAMMETPHUH B IUpaMuax, napauiejenuneaax, NpaBUuibHbIX MHOTOTPAaHHUKAX.

Brruucnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MOBEPXHOCTH U TIOJIHOM MOBEPXHOCTH MPSMOU MPU3MBI, IO OCHOBaHH, TeopeMa 0 O0OKOBOM
MOBEPXHOCTU MPsiIMOM mipu3Mbl. [Inmomaas GOKOBOHM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOMN
MUPAMHUJIBL, TEOPEMA O TUIOMIAIN Yceu€HHOM mupamuabl. [Torstre 06 06bpéme. OOBEM MupamMusbl,
MIPU3MBL.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH TOBEPXHOCTEH,
00BbEMaMHK MMOTOOHBIX TEIL.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIab NMOBepXHOCTH chepbl. B3aumuHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPallleHUs.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
IPSIMOYTOJIBHOTO NapaJijiesienumneaa u cieacTBus u3 He€. O0bEéM nunuHapa, konyca. O0bEM 1mapa
Y TUTOIIATb CEPHI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IJIOIMIAIASIMHU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miuockocTu U B ipocTpancTBe. ClokeHne U BRIYUTAaHHE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JCHCTBUI C BEKTOpaMH.
[IpsimoyronbHasi cucTemMa KOOpAMHAT B mpocTpaHcTBe. Koopauuathl BekTopa. [Ipocteiimue
3aJaud B KOOpIMHATaX. Yroa Mexay BekTopamu. CKalspHOe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsIMBIMU U IUIOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIA METOJ IpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTHKa
XapaKTEPU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW TO3MIMH OOydYarolerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOro OOIIECTBAa, MPEICTABICHUEM O MaTEMaTHYEeCKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHHUEM.

IIaTpuoTHYecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPakTaHCKOHN HICHTUYHOCTH, YBOXKCHHS K ITPOIILIIOMY 1
HACTOSIIIEMY POCCUHCKONW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTHUKEHHUSM POCCUUCKHUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOEHHUE
YCTOHYHBOTO OYyYIIErO.

cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKMM  OTHOUIEHWEM K MUY, BKJIIOUYas JCTETHUKY  MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, paCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHUE:

c(hOPpMUPOBAHHOCTHIO YMEHHUS TNPUMEHSATh MaTeMaTH4YeCKue 3HaHWUsA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHHEe, cOATaHCHUPOBAHHBIA PEKUM 3aHSATUN M OTABIXA, peryispHas (usuyeckas
aKTHUBHOCTH); (PU3UUYECKOTO0 COBEPIICHCTBOBAHUSA, MPH 3aHATUSX CIOPTHBHO-030POBUTEIHHON
eI TEILHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccHOoHaTBbHON NESITeIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHBl, TOTOBHOCTHIO U CIOCOOHOCTBIO K MaTeMaThdeckomMy oOpa3oBaHUIO U
camM000pazoBaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHUX 3a7a4 MAaTEMATUYECKOW HAPABIECHHOCTH.

IKO0JI0THYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYIbTYpPhl, MOHUMAHHEM BIHUSHUS COLUATHHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
M00aTbHOTO — XapakTepa JKOJOTHYECKHWX  MpoOJieM; OpHEeHTaliell Ha  MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU NJIsi pEHIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIEH Cpepl, TIIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpeibl.

LleHHOCTH HAYYHOT0 MO3HAHUA:



C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YEJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ Pa3sBUTUA U 3HAYMMOCTH IS Pa3BUTHUS LIMBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MaTEMaTU4YECKON KyJIbTYpOU KaK CPEACTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJIATH IPOEKTHYIO M UCCIIEN0BATEIIBCKYIO JESATEIBHOCTh HHAUBUIYAIbHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapaKTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCco8 0byyaowuxcs (0ceoeHue memooo8 NO3HAHUS OKPYIHCAIOWe20 MUpa,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY MOHATUSIMH; (HOPMYIUPOBATH OMpEIENICHUS MOHSITUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHHHMATH, (DOPMYIIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IPEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS U BBIBO/IBI,

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIOUpaTh HanOoJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICAOBATEIIBCKUH  MHCTPYMEHT  TO3HAHWS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIECIOBAHUE II0
YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO OO0BeKTa, SBICHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMHU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W BBIBOJABI 1O pe3yJbTaTaM
MpOBENEHHOTO HAOTIOACHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NMPOLECCA, 4 TAKIKC BBIABUTaATh NPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMALMM IO CaMOCTOSITEIBHO COPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMBbI, TPOOIIEMBI,
pemaeMoﬁ 3ala4M, BbICKA3bIBATh NACHU, HALICJIICHHBIC HA IIOUCK PCUHICHUA; COINOCTABJIATH
CBOM CYXXICHHA C CYKACHUAMU APYTUX YHaCTHUKOB AHaJIora, 06Hap}I)KI/IBaTI> pasinduc
U CXOJCTBO IO3MIMI; B KOPPEKTHOH (opme (GopMyaupoBaTh pa3HOINIACHS, CBOU
BO3PaKEHHS;

MNPpEACTAaBIATL PE3YJIbTAaThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON W HHMBHIyaTbHON paboThI IpH
pemeHnn y4eOHBIX 3a/1a4; MPUHAMATh 11€JIb COBMECTHOH JEesTeTbHOCTH, TUNIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paloThl, pacmlpeneisTh BHIBI paboT, J1OrOBapHBAThHCA,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl; 0000I1aTh MHEHUS HECKOJIBKHX JIFOJIEH;
y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAUHUPOBATH CBOM JEHCTBUS
C APYTUMH WICHAMH KOMAaH[IbI; OI[CHUBATh KaYeCTBO CBOETO BKJIA/Ia B OOIIUI MPOITYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pecynamuesnsie oeticmeusi, 06ecneuugaiom opmMuposanue CMvlCi08bix

YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.

Camoopranusanus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33]]auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yUYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:

BIIAJICTh HABBIKAMH TI03HABATEIHHON PEQIIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX
JEHCTBUM ¥ MBICTUTEIBHBIX TIPOIIECCOB, WX PE3yJbTATOB; BIAAETh CIOCOOAMHU



CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpolecca M pe3yjibTaTa pPeuieHUs MaTeMaTH4ecKOi
3a/1a4u;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUH 337a4d, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OICHUBAaTh COOTBETCTBHE pE3yJibTaTa IEIH H YCIOBUSAM, OOBSCHATH TPHUYUHBI
JOCTHIKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUYKA, IPAMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEIICHUN I€OMETPUYECKUX
3ajay.

OnepupoBaTh MOHATHSMHU: MAPAJUICNBHOCTh U MEPHEHAUKYISIPHOCTh HPSAMBIX U
IUIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloI0KEeHUE TPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTb MOHATUAMU: JBYI'PaHHBIA Yroj, TpaHd JABYI'PaHHOIO yria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN yTroJl ABYIPaHHOI'O YIjla; IpaayCcHas Mepa JBYTPaHHOIO yIJa.

OnepupoBaTb MOHSATHUSMHU: MHOIOIPaHHUK, BBIMYKJIBI M HEBBITYKJIBI MHOTOTPaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, IPABUIIbHBIA MHOTOTPaHHHUK.

Pacrio3HaBaTth OCHOBHBIE BHJbl MHOTOIPDAaHHUKOB (IHMpaMuja; npusMa, NpsMOYTrOIbHBIN
napasuienenumnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBAaHUS Ui KiaccH(UKaLuu
(BBIYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKHU; TpPAaBUJIbHbIE MHOTOTPAHHUKH; TpPSAMBIE U
HAKJIOHHBIE PU3MBI, TapajlIeIeIUIe/Ibl).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYCHU, UCTIONIB3YSI METO]T CIIE/IOB.

Crtpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) ILIOCKHE
YepTEekKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HAXOXIEHUE FEOMETPUUECKUX BEJTMUUH 110 00pa3laM WiH alropuTMam,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMaTHUECKHUX
3a/1a4 Ha BBIUYMCJIIEHHE PACCTOSHUN MEXIYy JBYMs TOYKaMHU, OT TOYKU JIO MPSIMOH, OT TOUYKHU O
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMHU.

Pemiate 3a1aun Ha HAXOXIEHUE FEOMETPUUECKUX BEJMUUH 110 00pa3lam WiH alropuTMam,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMaTHUECKHUX
3aJa4 Ha BBIYUCIIEHUE YIJIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMU, MEXIYy NpIMOH U
IJIOCKOCTBIO, MEXKY TIIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Boruucnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (MpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (pOpMyIT; BBIYUCIISTH COOTHOIICHHS MEKY IUIOLIAIIMU ITOBEPXHOCTEH, 00bEMamMu
M0I00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTb MNOHATUSIMU: CHUMMETpPUST B IPOCTPAHCTBE; IIEHTP, OChb U IJIOCKOCTh
CUMMETPUHU; IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYDBI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKux GUTypax, MPeJCTaBICHHYIO Ha YEPTekaX U PUCYHKAX.

[IpumensiTh  reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

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

[lpuBoUTH TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TIONy4YeHHBIC 3HAHHWS Ha MPAKTUKE: aHATU3UPOBATH PeajbHBIC CUTYAIlUU U
NPUMEHSTh M3YyYEHHBIC TIOHATHS B  MPOLECCe TMOWCKAa PEIICHUS  MaTeMaTUYeCKU
cOpMYITHPOBaHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh IOCTPOCHHBIC MOJIENIM C HMCIIOJIb30BAHUEM T€OMETPUYCCKHUX TIOHSATHH U TEOPEM,
anmapara aireOpsl; peniaTh MPaKTUISCKUE 3a7a9H, CBI3aHHBIC C HAXOXKICHHEM I€OMETPHICCKIX
BCJIMYMH.

11 KUIIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKAsi IOBEPXHOCTh, 00pa3yolne HUIUHAPUIECKON
NOBEPXHOCTH; IWIMHAP; KOHUYECKAs MOBEPXHOCTh, 00pa3ylolIe KOHWYECKOW NMOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

PacniozHaBaTh Tena BpaeHus (UIMHIADP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpalllEHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUAMH: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BbICOTA CErMEHTA;
LIApOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00BbEMBI U IUIOIIAIM TOBEPXHOCTEH TeN BpallleHUs, T€OMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPaIeHUs.

BbluncnsaTh COOTHOLIEHUS MEKY IJIOLIAIIMU TOBEPXHOCTENW U 00BbEMaMH MTOJOOHBIX TEI.

N300paxarh u3yyaemble (UIYpbl OT PYKHM M C IPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BBInonHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUSI TEJ BPAILCHHUSL.

W3Brekatb, UHTEPIPETUPOBATh U NMPeoOpa30BbIBATh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOTHATE 1eHCTBUS CIIOKEHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YKCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[TpuMeHsTH paBUIIO NapajlIeenuIea.

OnepupoBaTh MOHATUSAMHU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yrojl MEXKIy BEKTOpaMH, CKaJspHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTte cymMmMy BEKTOpOB M IIPOM3BEJIEHUE BEKTOPA HA YUCIIO, YTOJI MEXY BEKTOPaMH,
CKaJISIpPHOE MPOM3BEEHHUE, PACKIIAIbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3amaBarh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPAMHAT.

[TpumensTb reoMmerpuueckue (HakThl AN PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEIIOJIATAOIINX HECKOJBKO IIIarOB PEUICHUS, €CIIU YCIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

Pemrate mpocreiinme reoMeTpHUECKUE 33]a4i Ha IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/A.

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

[TpuMeHsSTh TPOCTEHININE MPOTPAMMHEIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3aJad.

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

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHUTYAIlUU U
NPUMCHSTh M3YYCHHBIC TIOHATHS B  MPOILECCe TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACIUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIB30BAHUEM T€OMETPUYECCKHX TOHSATHH M TEOpeM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanmienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OO6BEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: ceueHusl, paCCTOSTHUS U YTJIbl 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/l P Konrpoabubie IIpakruueckue (itcpp )
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Tena Bpatienus 12
OOBEMBI TEN 5 1
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001mEeHNuE, 7 1
crcTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

I'eomerpust. 10-11 knacc. YueOnuk. ba3oBelii u yrimy0nénusiii ypoBHU. ABTOP(BI): ATaHACSH
JI.C., byry3oB B.®., Kagomues C.b. u ap. Jlunus YMK: YMK "MI'VY - mkone" JI. C.
ATtanacsHa, 11 k1. (6a3/mpod).

METOAUYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA

MATEMATUKA (yrnybnennsiii ypoBenb) Peamuszamust tpe6oBanmii ®I'OC cpennero
ob1ero oopazoBanust MeToAMYECKOE TOCOOUE IS YUUTEIIS.

HU®PPOBBIE OBPABOBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET
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