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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma yuebHoro Kypca «I'eomerpusi» 6a30Boro ypoBHs ajsi oOydatomuxcs 10-
11 xmaccoB paspaborana Ha ocHOoBe DeaepaqbHOrO TOCYJAPCTBEHHOTO 00pa30oBaTEIbHOTO
CTaHJapTa CpegHero ooOmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
MpEIbABISEMBIX K MaTeMaTHUeCKOMY OOpa30BaHUIO, M TPaJULUNA POCCUIICKOr0 00pa30BaHUS.
Peanmaul/m IMporpamMmaI o0ecrieynuBaeT OBJIaACHUC KIIFTOYCBBIMU KOMIICTCHIIMAMM, COCTABJIAOIINMU
OCHOBY U CAMOPa3BUTHA M HEMPEPHIBHOIO 0O0pa3oBaHMA, LEIOCTHOCTH OOIIEKYJIbTYPHOTO,
JIMYHOCTHOT'O U NTO3HABATCIIBHOI'O Pa3BUTHUA JIMYHOCTHU 06yqa10mnxcsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TEOMETpHM Ha YpOBHE CpeIHEro oO0mero o0pa3oBaHUS
0OyCIIOBJICHA TMPAKTUYECKOW 3HAYUMOCTBHIO METAlmpeIMETHBIX ¥ TPEAMETHBIX Pe3yabTaTOB
oOydJeHUs] TEOMETPUM B HAMPABICHHH JMYHOCTHOTO PAa3BUTHs OOydaromuxcs, (HOpMHPOBAHUS
(YHKIIMOHATBHOW MaTeMaTHYeCKOW TI'pPaMOTHOCTH, W3YYCHUS JPYIHMX YYeOHBIX JMCIHILIAH.
PasButne y oOydaromuxcs TMPaBUIBHBIX TIPEJICTABICHUH O CYIIHOCTH W TPOUCXOXKJICHUU
TCOMETPUYCCKUX aOCTPaKINi, COOTHONICHHH PEAThbHOTO W HJCATHHOTO, XapakTepe OTPaKEHUS
MaTeMAaTHYECKOM HAYKOW SIBJIEHUM M IPOLIECCOB PEAJBHOTO MHPA, MECTE TE€OMETPUU B CHCTEME
HayK ¥ POJM MaTeMAaTHIECKOTO MOJICITMPOBAHUS B HAYYHOM TIO3HAHUH M B TIPAKTHKE CIIOCOOCTBYET
(hOpPMHPOBAHHIO HAYYHOTO MUPOBO33PEHUS yUYAIIUXCS, a TAK)KE KAYeCTB MBIIUICHUS, HEOOXO0 TUMBIX
JUTSI aIaliTallid B COBPEMEHHOM OOIIIECTBE.

I'eomeTpust sBmsieTcss omHMM ©3 0a30BBIX TPEIMETOB Ha YPOBHE CpEAHEro OO0IIero
o0pa3zoBaHus, TaKk Kak O0OECIeYMBAaET BO3MOYXHOCTh HM3YUCHHsS KaK IUCIIUIUIMH €CTECTBEHHO-
HAay4YHOUW HANpaBJIECHHOCTH, TaK U T'YMaHUTapHOM.

Jlornueckoe MblieHue, GOPMHUPYEMOE MPU U3YUCHHH O0yYaIONUMHUCS MTOHATHHHBIX OCHOB
T€OMETPHUH M TIOCTPOCHHUU IEMOYKH JIOTUUECKUX YTBEP)KICHHUM B XOJI€ PEHICHUS T€OMETPHYCCKUX
3a/1a4, yYMEHHE BBIJIBUTaTh M OINPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO HCIIOIB3YIOTCS IpHU
peIIeHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpHEeHTHUPOBATHCS B IMPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
JEATENHHOCTH YesioBeka. OpHEeHTAIUsl 4YeloBeKa BO BPEMEHH M IPOCTPAHCTBE — HEO0OXOJAMMOE
YCJIIOBHE €T0 COIMAIBHOTO OBITHS, (hopMa OTPAKEHHUS OKPYXKAIOIIEr0 MHUPA, YCIOBHE YCIICIITHOTO
MMO3HAHMUS M aKTUBHOTO MpeoOpa3oBaHus ACHCTBUTEILHOCTH. OnepupoBaHue MPOCTPAHCTBEHHBIMHU
oOpa3zaMu 00BEIUHSET pa3Hble BUABI Y4€OHOW M TPYAOBOW NEATEIBHOCTH, SBISETCS OJHUM W3
npodeccoHaAIbHO Ba)KHBIX Ka4ecTB, MO3TOMY aKTyallbHa 3a7ada (OPMUPOBAHUS Y 00YUAIOIIUXCS
MIPOCTPAHCTBEHHOTO MBIIIIEHUS KaK Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOIO
KOMIIOHEHTA B IMOJITOTOBKE K ITPAKTUYECKOMN ACSITEILHOCTH 110 MHOTUM HaITPaBJICHUSIM.

Ienb ocBoeHUs mporpaMMbl yaeOHOTO Kypca «l'eomeTpus» Ha 6a30BOM YpOBHE OOyUYEHHS —
oOmieo0pa3oBareTbHOE W OOILIEKYABTYpHOE pa3BUTHE OOYydJaloOIIUXCs uepe3 oOecreueHue
BO3MOHOCTH TMPUOOPETEHUS U HCIOJIB30BAHUSI CUCTEMATHYECKUX T€OMETPHUUECKUX 3HAHWM U
NeUCTBUM, crienu(UYHBIX T€OMETPUHU, BO3MOXKHOCTH YCIEIIHOTO MPOJOJDKEHHSI 00pa30BaHUS 10
CHEIHATLHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAHHEM F€OMETPHH.

[IporpamMma mo reoMeTpun Ha 0a30BOM YpOBHE NpeJHa3HAUYEHA A7 OOy4YaIoUIuXcs cpenHei
IIKOJIbI, HE WCIHBITHIBABIIMX 3HAUUTENBHBIX 3aTPYAHEHUH HAa YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum oOpa3om, oOyuaromuecs Ha 0a30BOM YpOBHE JIODKHBI OCBOHWTH OOIIHE
MaTeMaTH4eCKUe YMEHUS, CBSI3aHHBIE CO CHEIU(PHUKON TeoMeTpUH M HEOOXOIUMbIE IS KU3HHU B
COBpeMeHHOM oOmecTBe. KpoMe 3TOT0, OHM HMEIOT BO3MOXKHOCTh H3YyYUTh T€OMETPUI0 Ooliee
ry0oOKo, ecau B JajbHEiIIeM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPUYECKHX 3HAHUSIX B
npodeccuoHaANBHOM IS TEIBHOCTH.



JIoCTIDKEHHE e OCBOCHUS MPOTPaMMbl 0OECHEUMBACTCA DPEUICHHEM COOTBETCTBYIOIIMX
3anad. [lpuopurerneiMu 3amayamu ocBoeHust kypca «l'eomerpun» Ha 0a3oBoM ypoBHe B 10—11
KJIaccax sBJISAIOTCS:

e (opMupoBaHHE MPEICTABICHHS O TEOMETPHU KaK YaCTH MUPOBOM KYJIBTYpPBl U OCO3HAHUE

e€ B3aUMOCBSI3U C OKPY)KAIOILIUM MUPOM;

¢ (opMupOBaHHE MPEICTABICHISI O MHOTOTPAaHHUKAX U TEJIaX BPAIICHUS KaK O BAXKHEHIINX
MaTeMaTHYECKUX MOJENSAX, IO3BOJIIONIMX ONUCHIBATH W H3Yy4aThb pa3HbIC SIBICHUS
OKPYXKaIOILEro MUpa;

e (opMupoBaHHE yMEHHs pAclO3HABaTh HA YEpPTEKaxX, MOJEIAX M B PEaTbHOM MHpE
MHOTOTPAaHHUKH U T€Jla BPALLECHUS;

e OBJAJCHHE METOJaMU pelIeHHs 33Jad Ha IIOCTPOEGHHS Ha  H300paKEHUSAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE yMEHMs ONEPUPOBATb OCHOBHBIMHM IOHSATHSMH O MHOTOIpDAaHHUKax U
TeJax BPALEHUsI U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIQJICHUE AJTOPUTMAMM PEIIEHUS OCHOBHBIX THUIOB 3aj1ad; (OPMHUpPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBbIE  JI0OKa3aTeldbHbIE  PACCY)KJIEHUS B  XOJ€  pEIlIeHHUs
CTEepEOMETPUUYECKUX 33]1a4 U 3a]1a4 C MPAKTUUYECKUM COJIEPKaHUEM;

® pa3BUTHE UHTEUIEKTyaJIbHBIX W TBOPYECKUX  CHOCOOHOCTeH  oOywaromuxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUH, KpUTUYHOCTH MBILIUICHHUS;

e (QopmupoBanue (GyHKIMOHAIBLHOW TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHITHUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKM3HEHHBIX CUTYyalMsX M IpPU H3YYEHUM JAPYrMX YYEOHBIX IPEIMETOB,
NIPOSIBJICHUS 3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, (opMyaupoBaTh HMX Ha S3bIKE
r€OMETPUM U CO3[aBaTh IEOMETPUYECKHE MOJENM, IPUMEHATh  OCBOEHHBIN
reOMETPUYECKUN  ammapar JUlsl  pelIeHUs  IPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOJy4YE€HHBIE PE3YJIbTATHI.

OTnu4uTEeIBHOM 0COOEHHOCTHIO NMPOrPaMMBbl SBIISIETCSA BKJIIOUEHHE B KypC CTEPEOMETPUU B
Hayaje ero M3y4eHus 3ajlay, pellaeMblX Ha YPOBHE MHTYUTHUBHOIO IIO3HAHUS, U ONpPEAEIEHHBIM
o0Opa3oM opraHu3zoBaHHas pa®oTa HajJ HHMMH, YTO CIOCOOCTBYIOT PA3BUTHIO JIOTHUECKOTO H
IIPOCTPAHCTBEHHOTO MBILUIEHUS, CTUMYJIUPYET IPOTEKaHNE HHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET
K JJaJbHEeHIIeMy U3y4EeHUIO IPEeMETa.

[Ipennourenne oTHa€rcs HAIISAHO-KOHCTPYKTMBHOMY METOJy OOydeHHs, TO €cCTb
TEOpETHUYECKHE 3HAaHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOM
NeATeNbHOCTH. Pa3BuUTHE MPOCTPAHCTBEHHBIX MPEJICTABICHUN y ydyalluXxcs B Kypce CTepeoMeTpuun
IPOBOJUTCS 3a CYET pELICHUs 33aJad Ha CO3JaHME NPOCTPAHCTBEHHBIX OOpa30B W 3ajady Ha
ONlepHpPOBAaHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3paHue oOpaza HPOBOAUTCS C ONOPOH Ha
HarJsIHOCTh, a OIIEpUpPOBaHKUE 00pa3oM — B YCIIOBUSAX OTBJICYEHHUS OT HAIVIAAHOCTH, MBICIEHHOTO
M3MEHEHHMsI €r0 UCXOHOTO COAEPIKaHusl.

OcHoBHBIE  conepxaTenbHble JaMHMM — Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHukny», «lIpsmble n muockocTH B mpocTpaHcTBe», «Tenma BpameHus», «Bekropsl n
KOOpJIMHATHl B NpOCTpaHCTBE». DOpPMHUPOBAHME JIOTMUECKUX YMEHMM PACIPEAEIAETCS HE TOJBKO
[0 COJepXaTelbHbIM JIMHUSAM, HO M IO TojaM OOydeHHMs Ha YpPOBHE CpEIHEro OOILero
oOpa3oBaHusl.

Copnepxxanne 00pa30BaHUS, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yabTaTaM OCBOCHUS
paboueil mporpamMMbl, pacupefeaEHHbIM MO rojaM 00y4eHHs, CTPYKTYPHPOBAHO TaKUM 00pa3oM,
YTOOBI OBJIAZICHUE TEOMETPUYECKUMU MOHATUSMHU U HAaBBIKAMH OCYIIECTBISUIOCH MOCIIEI0BATEIbHO
U TOCTYNATeJbHO, C COOJIOAGHUEM IMPUHLUIA MPEEMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY I€OMETPHUYECKHX IPEACTaBICHUN OOydYaloIIMXCs, PACHIMpss H
yriyossist e€, o0pasyst IpOYHbIE MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

Ha uzyuenue reomerpuu orBoautcs 2 yaca B Henento B 10 kimacce u 1 yac B Henento B 11
KJIacce, BCero 3a JiBa roja oOyuenwus - 102 yaeOHBIX daca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsaMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHATHUS cTepeoMeTpur. Todka, psiMasi, TUIOCKOCTh, IPOCTpaHCcTBO. [loHsiTHe 00
AKCMOMAaTHYECKOM MOCTPOEHUN CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECs, IapauIeIbHbIE U
CKpelMBawImecs npameie. [lapauienbHOCT MNPSIMBIX H  IUIOCKOCTEM B MPOCTPAHCTBE:
MapajuiebHbIE TPSAMBIE B TPOCTPAHCTBE; MAPAIUICIIBHOCTh TPEX MPSAMBIX; NAPAIIIETBHOCTD MPAMOU
U TUIOCKOCTH. YTIIBI C COHAIPABJICHHBIMU CTOPOHAMH; YrOJ MEXAY MPSIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapajuiesbHbIE MIOCKOCTH; CBOKWCTBA MAPAIJIEIBHBIX IJIOCKOCTEH.
[Ipocreiiiye npocTpaHCTBEHHbIE (UIYypbl HAa IUIOCKOCTH: TeTpajap, KyO, MNapalielenunen;
MOCTPOEHUE CEUCHUM.

[TepieHAMKYIAPHOCTH ONPSIMOM W TUIOCKOCTH: MEPINEHIUKYJISIPHBIE NMPSIMbIE B TPOCTPAHCTBE,
NpsAMbIE TapajUieIbHble W MEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPHU3HAK MEPIEHANKYISIPHOCTH
MIPSIMOM M TUIOCKOCTH, TEOPEMA O MPSMON MEPHNEHANKYIIPHON MIOCKOCTH. YTJIbI B POCTPAHCTBE:!
YIOJl MEXJy NpsIMON W IUIOCKOCTBIO; JBYIPAHHBIM yroJ, JIMHEWHBIA YIrOJl JBYTPAHHOIO YIJIA.
[TepieHAMKYSAp U HAKIOHHBIE: PACCTOSHHE OT TOYKHU JIO IMJIOCKOCTH, PACCTOSTHUE OT MPSMOM /10
MJIOCKOCTH, TPOEKIUs (GUTYpPhl Ha TIOCKOCTh. [lepmeHAMKYIIpHOCTh IUIOCKOCTEH: MPHU3HAK
MEePIEHANKYIISIPHOCTH JIBYX INIOCKOCTE. TeopeMa o TpEX nmepneHauKyispax.

MHoOrorpaHHMKH

[lonaTHE MHOTOTpaHHMKA, OCHOBHBIE JIEMEHTHI MHOTOI'PAHHMKA, BBITYKJIBIE U HEBBITYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. lIpusma: Nn-yronpHas npusma; TpaHd M OCHOBAHMS
NpU3MBl, TpsiMasi W HaKJIOHHAs MPU3Mbl; OOKOBass W TOJHAs MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, NmpsAMOYroJibHBIA MNapajuiesienunes U ero cBoiicTBa. [lupammupa: N-yrojpHas
nupaMua, TpaHM W OCHOBAaHME NHUPaMUIbl; OOKOBas M IOJIHAS IOBEPXHOCTh IUPAMMU/IBI,
MpaBUJIbHAsT M YCEUYEHHAs nupamMuja. OJEMEHTbl Mpu3Mbl M nupamuisl. lIpaBuibHbIe
MHOTOTPaHHUKH: TOHSATHE NPABWIBHOIO MHOTOIPAaHHMKA; NpaBUJIbHAs IpU3Ma U IpaBUJIbHAsA
MMpaMuia; IpaBuiibHAsg TPEYTrojbHas MUpaMuja U MpaBUIbHBIN TeTpadap; kyO. IlpencraBienue o
MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3p, J0AeKa’1p U ukocasap. CeueHus npu3Mbl U IUPaAMUBL.

CummeTpusi B NIPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, NPSIMOM, IUIOCKOCTH.
DNEeMEHThl CHMMETPUH B IUpaMuAax, nNapajieienuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Boruncnenue 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yriel. [lmomaabs OoxoBoi
MOBEPXHOCTU U TMOJIHOM MOBEPXHOCTU MPSMOU MPU3MBI, TUIONIA > OCHOBAHHI, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsAMON mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTHU MPaBUIBHON
MMpaMHIbl, TeOpeMa O IJiomaau ycedéHHo nupamuabl. [lonstiue 06 o6béme. OOBEM MUPAMHUIBI,
MIPU3MBI.

[TogoGHbie Terma B mpocTpaHcTBe. COOTHONIEHUS MEXAY IJIOMIAIIMU TOBEPXHOCTEH,
o0bEMamMu MOJOOHBIX TETI.

11 KJIACC

Tesna Bpamenus

[unuuapudeckass MOBEPXHOCTh, OO0pasylolue NIHUIMHIPUYECKOH TOBEPXHOCTH, OCh
LWIMHAPUYECKOH MmoBepXHOCTH. LlunuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTh, oOpasyomas u
0Cb; TUIOIA/b OOKOBOH 1 MOIHOI MOBEPXHOCTH.

Konnueckass MOBEpXHOCTb, 0O0pa3ylolMe KOHHYECKOH MOBEPXHOCTH, OCh M BEpLIMHA
KOHHYECKOW moBepxHocTH. KoHyc: ocHOBaHuME U BeplIMHA, 00pa3yrolias 1 0Ch; IJIOa1b OOKOBO



U TIOJIHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpa3ylollue W BBICOTA; OCHOBAaHUS U OOKOBas
IIOBEPXHOCTb.

Cdepa m map: meHTp, paguyc, IUAMeTp; IUIOWAAb HOBEPXHOCTH cdepbl. B3ammuoe
pacrosio>xenue chepbl U IIIOCKOCTH; KacaTellbHas TIOCKOCTh K cepe; ruiomans chepsl.

N300pakenue Tes BpalleHus Ha IIIOCKOCTH. Pa3BEpTKa MMIMHIPA U KOHYCA.

KomOunamuu ten BpaieHusi 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTMCAHHBIA OKOJIO C(epHI;
cdepa, BiMCcaHHAsi B MHOTOT'PaHHUK, WJIH TEJIO BPAILICHUSL.

[Tonsitie 06 o00béme. OcHOBHBIE CBoOWicTBa 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajuiesenumnena u cieactsus u3 He€. O0béM nmnmHapa, konyca. O6bsEM mapa
Y TJI0MA6 ChEephl.

[Togo6Hble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIYy IUIOHIAASMHM IOBEPXHOCTEH,
0o0béMamMu MOJOOHBIX TEJ.

Ceuenns uunuHapa (mapauieIbHO ¢ TMEPHNEHIAUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOSIIEe Yepe3 BEPILNHY), CEUEeHHUs 1Iapa.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTu U B nmpocTpaHcTBe. CIIOKEHNUE M BBIYMTAHUE BEKTOPOB. Y MHOMXKEHHUE
BeKTOpa Ha uucio. Pa3nokeHue BekTopa MO TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunesna. Pemienue 3aaay, cBA3aHHBIX C MPUMEHEHUEM IPABHII JIEHCTBUN C BEKTOPAMHU.
[IpssMmoyronpHas cucrema KoopauHat B mpoctpancTBe. Koopaunatel Bekropa. [Ipocreiimne 3agaun
B KOOpJMHATaX. YTos Mexay BekTopaMu. CkaliipHOE NMPOU3BeACHNE BEKTOPOB. Brruncnenue yrios
MEXAYy TMpSAMBIMH M IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOA TMpH  pEIHIeHUU
r€OMETPUUYECKHX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHUS NPOTPaMMbl y4eOHOro mpeamera «MareMaTukay
XapaKTEepU3yIOTCS:

I'paxxnanckoe BociMTaHue:

C(OPMHUPOBAHHOCTBIO  TPAKIAHCKOW TO3WIMK  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOTrO OOIIECTBA, MPEACTABICHUEM O MaTEMaTUYECKUX OCHOBAxX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHHMN, TMPOLEIYp TPaKTaHCKOrOo OOIIecTBa
(BBIOOPBI, OMPOCHI M TIP.), YMEHHEM B3aUMOJICMCTBOBATh C COIMAJIBHBIMU HHCTUTYTaMU B
COOTBETCTBUU C UX PYHKIMSAMU U HA3HAUCHHUEM.

IMaTpuoTHYecKoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO POCCUNCKON I'PaKIAHCKOW MJIEHTUYHOCTH, YBAXEHHS K MPOILIOMY U
HACTOSIIEMY POCCHICKOM MaTeMaTHUKH, LIEHHOCTHBIM OTHOUIEHHEM K JTOCTHKEHHUSIM POCCHUUCKUX
MAaTE€MaTUKOB M POCCUHUCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAaHUIO 3THX JOCTHUKEHHI B
IPYTUX HayKaX, TEXHOJOTHsIX, chepax SKOHOMHKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUEM  JIYXOBHBIX IIEHHOCTEH  POCCHMCKOTO  Hapoda, CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOI0 CO3HAHUs, 3TUYECKOTO MOBENCHHS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHHEM
JOCTMKEHU HAyKW W JESITEIbHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

JcTeTnYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIECHUEM K MUPY, BKIIFOYAsl 3CTETUKY MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ay, PEHICHWH, PACCYKIACHHI; BOCIPUMMYMBOCTHIO K MAaTEMaTHYECKHM acIeKTam
pa3IMYHBIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MAaTEMaTHYCCKHUE 3HAHUSA B MHTEpPECaxX 3JI0POBOTO
n Oe3omacHoro oOpa3a >XW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO (30pPOBOE
MUTaHKWE, COATAHCHPOBAHHBIA PEXKHUM 3aHATHU W OTIbIXa, PEeryisipHas (pu3nyeckas aKTUBHOCTBH);
(hM3UYECKOTO COBEPIICHCTBOBAHUS, IIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOMN ACSITEIBHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIAy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOHS; HMHTEPECOM K Pa3InYHbIM
chepam mnpodhecCHOHATBHON ACSITEIIBHOCTH, CBS3aHHBIM C MAaTEMaTUKOH M €€ NPHIIOKCHUSMU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oymyiedt mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIaHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
camMo00pa30BaHUIO HA MPOTSHKEHUU BCEH KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKUX 3a7a4 MaTeMaTUYECKON HAITPaBJIEHHOCTH.

IKoJI0rn4ecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO SKOJIOTHYECKOW KYIbTYpPhI, MOHUMAHUEM BIUSHUS COIHAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HAa COCTOSHUE MPUPOJHOM M COLMAIBHOM CpeAbl, OCO3HAHHEM
rJ100aTBFHOTO XapaKTepa SKOJOTHYECKHX MPoOIeM; OpueHTaIe Ha TPUMEHEHHE MaTEMaTHUYeCKUX
3HAHMN JJIs pelIeHusl 3a/1a4 B 00J1aCTH OKpYKaloIlel Cpe/ibl, TUIAHUPOBAHUSI TIOCTYIKOB U OLIEHKH
MX BO3MOXHBIX IIOCIIEICTBUH JUIsl OKPYKAKOLIEN CPEbI.

IleHHOCTH HAYYHOIO NMO3HAHUA:

c(OpPMUPOBAHHOCTHIO ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH W OOIIECTBEHHOW MPAKTUKH, MOHUMAHHEM MaTeMaTUYeCKOW HAayKu Kak cQepsl
YEJIOBEUYECKON JEeATENbHOCTH, 3TANOB €€ Pa3BUTUA M 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBUIIM3ALINU;
OBJIQJICHUEM SI3bIKOM MAaTEMaTUKH M MAaTeMAaTUYECKOW KyIbTYypOil Kak CpEACTBOM MO3HAHUS MHUPA;



TOTOBHOCTBIO OCYHICCTBJIATH ITPOCKTHYIO U UCCICAOBATCIBbCKYIO ACATCIIbHOCTD MHAUBUAYAJIbHO U B

rpymIe.
METAINIPEAMETHBIE PE3YJIbTATbI

MeranpeaMeTHbie pe3yabTaThl OCBOCHUSI MPOTrpaMMbl yuyeOHOTO mpeamera «MaremaTuka
XapaKTEPHU3YIOTCA OBJIAJICHUEM YHUBEPCAITbHBIMHU no3HaeamenbHBIMU oelicmeusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHbIMU — De2VIAmMUEHbIMU
oelcmeusmu.

1) Vhusepcanvhvie noznasamenvhvie Oeiicmeus, obecneuugarom ghopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 odyuanuuxcsa (oceoenue Memooo8 NOZHAHUS OKPYHCAowe20 Mupad;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomamso ¢ ungopmayueti).

Bba3oBble jornueckue aecTBus:

® BBISBIATh U XaPAKTEPHU30BATH CYIIECTBEHHBIC MPU3HAKH MATEMATHYECKUX OOBEKTOB,
MOHSATUN, OTHOUIEHWW MEXIY MOHATUAMH; (OPMYIHPOBATH OINPEACICHUS TOHSITHIA;
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KiacCU(DUKAIUKU, OCHOBAHUS JJIsi 0000IICHUS U
CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAJIH3a;

e BOCHpHHUMATh, (OPMYIHPOBATH M TPEOOPa30BHIBATH CYKICHHS: YTBEPAUTEIbHBIE W
OTpHIIATENbHBIE, €IMHUYHBIE, YaCTHBIE U OOIIUE; YCIOBHBIE,

® BBISBIIATh MAaTEMAaTHUUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpPEUHUs B (haKTax,
JMAHHBIX, HAONIOJCHUSX W YTBEPXKICHUSAX; TMpeyiaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

e JlenaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKITIOUEHHUI IO aHAJIOTHH;

® [POBOJUTH CAMOCTOSITEIHLHO NOKA3aTelIbCTBA MATEMATHUYECKUX YTBEPKACHUU (TpSIMbIE U
OT MPOTUBHOTO), BBHICTPAWBATh ApryMEHTAILIMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBO/JIBI;

e BbIOMpaTh cHocod pemieHuss y4eOHOM 3ajaun (CpaBHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HamOoJiee MOAXOIAUINI C y4€TOM CaMOCTOSITEIbHO BBIACICHHBIX
KpUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

® ICIIOJIb30BaTh BOIPOCHI KaK UCCIIEIOBATEIBCKUI HHCTPYMEHT MO3HAHU; GOPMYIUPOBATH
BOIPOCHI, (PUKCHUPYIOLIME MPOTUBOpPEUHE, IPOOIEeMy, YCTaHABIMBATh ICKOMOE U JTAHHOE,
(hopMHpOBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

® T[POBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEIOBaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKoro oO0BbeKTa, SBJICHHUSA, Mpoliecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX1y 00bEKTaMHU, SBICHUSMU, POIIECCAMU;

® CcaMOCTOATENbHO (hOpMyTupoBaTh 00OOIIEHUS U BBIBOJIBI IO pPe3yiIbTaTaM IMPOBEIEHHOTO
HaOMIOJIEHUS, HUCCIIEJIOBaHMS, OLIEHUBATh JOCTOBEPHOCTh TMOIYYEHHBIX pE3YIbTATOB,
BBIBOJIOB U 000OIIIEHHIA;

® [IPOrHO3MPOBATh BO3MOYKHOE PAa3BUTHE MPOLECCA, a TAKKE BbIABUTATh MPEANOI0KEHHUS O
€ro pa3BUTHHU B HOBBIX YCIOBHSIX.

Padora ¢ undopmanueii:

®  BBIABIATH JeUIUTH HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJIS1 OTBETA HA BOMPOC M IS
pelieHus 3a1a4uu;

e BBIOMpaTh WHGOPMALKUIO W3 HUCTOYHHKOB pa3WYHBIX THIIOB, aHAIU3UPOBATH,
CUCTeMATU3UpPOBAaTh U HUHTEPIPETUPOBATh HHPOPMAIMIO PA3IUYHBIX BHIOB U (HOpM
MPEACTABICHUS;

® CTPYKTypupoBaTh HWH(GOpMAIMIO, TMPEACTaBIATh €€ B  pa3IUyHBIX  (dopMax,
WJUTIOCTPUPOBATH TpadUIECKH;



OLICHUBATh HAA&KHOCTh HMH(POPMALMH MO CaMOCTOSTEIBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vhueepcanvhvie KOMMYHUKAmMUGHblE Oelicmaus, 00ecnevusaiom chopmupoeaHHoCcmsy
COYUANBHBIX HABLIKO8 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (POPMYIMPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBUSMU MU LIEIAMU
oOIIeHUsA; SICHO, TOYHO, TPAMOTHO BBIP&XATh CBOIO TOYKY 3pEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS IO XOJy pEIIEHHUs 3aJayd, KOMMEHTHpPOBAaTh
IIOJTY4YEHHBIN pe3ysbTar;

B X0Jie OOCY)XIEHUS 33a[aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbl, IPOOJIEMBI,
pelaeMoi 3aia4u, BbICKa3blBaTh WJEU, HAllEJICHHbIE HA MOMCK PEIIECHHUsS; COMOCTABIATh
CBOM CYXJCHHUS C CYKIACHUSIMH JPYTUX yJYaCTHUKOB JIMAJIOra, 0OHapyKUBaTh pa3iIvyue u
CXOACTBO TO3MIMHA; B KOPPEKTHOM Qopme GopMyaupoBaTh pasHOIVIACHSA, CBOU
BO3paKECHMUS;

MIPEJICTaBIATh PE3yNbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTA, HUCCIEeIOBaHUS, IMPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4ETOM 3a7ay Mpe3eHTaluu |
0COOEHHOCTEN ayAUTOPHH.

CorpyaHunuecTno:

MMOHMMATh M HMCIOJb30BaTh NMPEUMYIIeCTBa KOMaHIHON M MHAWBUyadbHON pabOThl Mpu
pPEIICHNN y‘-Ie6HI)IX 3a1a4; MpUHHUMAaTh LECJIb COBMECTHOH ACATCIIBHOCTH, IIAHUPOBATH
OpraHM3aIMI0 COBMECTHOW palOThl, pacmnpeAensiTe BUABI paboOT, JOroBapuBaThHCA,
00CYX1aTh MPOIECC U Pe3yabTaT paboThl; 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B T'PYNIOBHIX (opMax paboThl (0OCYXaeHHs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIIIOJHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU JCHCTBUS C
JIPYTMMHU 4JIeHaMU KOMaH/bl; OLICHUBATh KaueCTBO CBOETO BKJa/Aa B OOLIUI MPOAYKT MO
KpUTEpUsM, cHhOpMyJIMPOBAaHHBIM YYAaCTHUKAMH B3aUMOIEHCTBUSI.

3) Vuusepcanvuvie pezynsamusnvle oeticmeus, obecneuusarom GopmMupo8aHue CMulCl08bIX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG NTUUHOCTIU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIOCO0 pelieHus ¢ yuéTom
HMMEIOILIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUAHTHI PeLICHUI ¢ y4ETOM HOBOM MH(OpPMALIUH.

CaMOKOHTPOJIb:

BIIIETh HABBIKAMH MO3HABATENbHOU pedIeKCUU KaKk OCO3HAHMS COBEPIIAEMBIX ACHCTBUIA
U MBICIUTENbHBIX MPOLIECCOB, UX PE3YylbTaTOB; BIAAETh CIOCO0OAMU CaMOIIPOBEPKH,
CaMOKOHTPOJISl IIpOIlecca U pe3ysibTara PelIeHusl MaTeMaTUYeCKOM 3a/1a4H;

MPEeIBUIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh HpPU PEIIEHUU 3aJaud, BHOCUTH
KOPPEKTHUBBI B JEATEIHBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHUE pe3ylbTaTa €I U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHKEHHS UM HEJOCTKEHHS PE3yIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIHUOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OHepI/IpOBaTB MOHATUAMU: TOYKaA, IIpAMas, IMIOCKOCTb.
HpI/IMeHﬂTL AKCUOMBI CTCPCOMETPHUU U CJICACTBHUA U3 HUX HPHU PCIICHUHU TCOMECTPHUYCCKUX

3a7ad.
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OnepupoBaTh NOHATUAMU: APAILIEIBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.

KnaccugunupoBaTh B3aMMHOE PaCIIONIOKEHHE IPSAMBIX U IIIOCKOCTEH B TPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMU: IBYTPAaHHBIN yrojl, TPaHU JIBYPAaHHOTO yria, pedpo IBYrpaHHOTO
yIJIa; JIMHEUHBIN YTrOJl ABYTPAHHOTO yIia; rpagycHas Mepa IBYrPaHHOIO YIJIa.

OnepupoBaTb NOHATUSMU: MHOTOIPAHHUK, BBIIYKIBIM M HEBBITYKIbI MHOIOI'PAHHUK,
3JIEMEHTHl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOT paHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHUKOB (MHMpaMHAa; IMPU3Ma, MPSAMOYTOJIbHBIN
napajuiesienumne, Kyo).

KnaccupunupoBaTb MHOTOTpaHHUKH, BEIOMpass OCHOBAHHS ISl Kilaccu (pUKanuu (BBITYKIIbIE
U HEBBIIYKJIblE MHOIOTPAHHUKH; MPABUIbHbIE MHOTOI'PAHHUKHU; MpPSIMbIE U HAKIOHHBIE MPU3MBI,
napajuieNenune/ibl).

OnepupoBaTh NOHATUSAMU: CEKyIIas INIOCKOCTb, CEY€HNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEI0B.

Crpouth ceueHuss MHOTOIPAaHHUKOB METOJOM CJIE€/IOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HAXOKJIECHUE T€OMETPUUYECKUX BEJIWYUH MO 0Opas3laM WM aJropUTMaM,
MIPUMEHSIS] U3BECTHBIE AHAJTUTUYECKUE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MaTeMaTUYECKUX 3a/1a4
Ha BBIYHCJICHUE PACCTOSHUIN MEXIYy ABYMS TOUKaMH, OT TOUKH JI0 MPSAMOIi, OT TOUKH JI0 IMJIOCKOCTH,
MEXAY CKPEUIUBAIOLIUMUCS TPSIMBIMHU.

Pemarp 3amaun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH MO 0Opas3laM WM aJropuTMaM,
MIPUMEHSIS] U3BECTHBIE AHATTUTUYECKHUE METO/IbI IIPU PEIIEHNHU CTaHIapPTHBIX MAaTEMaTUYECKUX 3a]1ad
Ha BBIYMCICHHUE YIJIOB MEXKIY CKPEIIUBAIOIIMMUCS MPSAMBIMU, MEXIy NPSAMONl U IUIOCKOCTBIO,
MEX]ly IUIOCKOCTSIMH, IBYIPaHHBIX YIJIOB.

Bbruncnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPaHHMKOB (IIpHU3Ma, MUpaMHUAa) C
IpUMEHEHHEM (POPMyYJI; BBIUUCIIATh COOTHOLIEHUS MEXYy IUIOIAAIMU MOBEPXHOCTEH, 00bEMaMu
10I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMHU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OCh M IIJIOCKOCTb
CUMMETPHHU; LEHTP, OChb U INIOCKOCTh CUMMETPHUH (PUTYPHI.

W3BnekaTtb, npeoOpa3oBbIBaTh M HHTEPIPETUPOBATh MHPOPMALUIO O IMPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, IpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

[IpumensaTe reomerpuyeckue (axkThl JUIsI  pEIIEHUS  CTEPEOMETPHUYECKUX  3a7ad,
IPEINOoJaralliX HECKOJbKO IIAroB PEUICHMs, €CIIM YCIOBUS NPUMEHEHUS 3aJaHbl B SIBHOU
dbopwme.

[IpuMeHnsTh mnpocTeHIIMe MPOrpaMMHbBIE CPEJICTBA M  AJIEKTPOHHO-KOMMYHHUKAIIMOHHbIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aa4.

[IpuBoauTh, mpuUMEpbl MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B HpUPOJEC U  JKU3HH,
pacrio3HaBaTh MPOSBICHHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MOJIydyeHHbIE 3HAHMS HA NPAKTUKE: AHAJIM3UPOBATh peaJbHbIC CUTyallUH MU
IIPUMEHATh  W3YyYEHHBIE  TOHATUSA B IpOLEcCE  IOHUCKA  pEUIeHMs  MaTeMaTHYeCKU
cOpMyYIUPOBaHHOW MpPOOJIEMBl, MOJEIMPOBATh pEalbHbIE CHTYyallUd Ha fA3bIKE TI'E€OMETpPUH,
UCCIIEI0BaTh IOCTPOEHHBIE MOJENHM C HUCIOJIb30BAHUEM TIE€OMETPUYECKHUX IOHATUNH U TEOPEM,
anmapara ajareOpsbl; pearh NpakTHYECKHe 3aJjaui, CBA3aHHBIE ¢ HAXOXKIACHUEM I'€OMETPUYECKUX
BEJINYMH.

11 KJIACC

OnepupoBaTh MOHATUSAMH: IMIMHIPUYECKAs MOBEPXHOCTh, 0Opa3yrolIue UIMHIPUYECKON
MOBEPXHOCTH; NMIMHIAP; KOHUYECKass IMOBEPXHOCThb, OOpa3ylollde KOHUYECKOH IOBEPXHOCTH,
KOHYC; c(peprueckasi MIOBEpXHOCTb.

Pacnio3naBats Tena BpameHus (IIUIMHAP, KOHYC, chepa U map).
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OOBSACHATH CHIOCOOBI MOJTYYSHHUS TENl BPALICHHS.

KnaccugumnupoBaTs B3auMHOE pacloyioxkeHne chepsl U MIO0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOW CErMEHT, OCHOBAHHUE CETMEHTAa, BBICOTA CETMEHTA;
LIAPOBOH CJIOH, OCHOBAHUE LIAPOBOI0 CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00bEMBI M IJIOLIAAM TOBEPXHOCTEM TEN BpallleHHs, N'€OMETPUUYECKUX Tl C
MIPUMEHEHUEM POPMYIL.

OmnepupoBaTh MOHATHAMHU: MHOTOT'PAaHHHK, BIIMCAHHBIN B Cepy U OTMCAHHBIN OKOJIO CEpHI;
cdepa, BiMcaHHAsi B MHOTOTPaHHUK WJIH TEJIO BPAIICHUSI.

BbIuncnsaTh COOTHOLIEHUS MEKY TUIOLIAIIMU TOBEPXHOCTEN M 00bEMaMHU MOI0OHBIX TEJL.

N3o00paxxkaTte u3ydaeMble (QUTYpHl OT PYKH H C TNPUMEHEHHEM IIPOCTHIX YepPTEKHBIX
MHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IMJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIyp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJl BpaIlICHUS.

W3Bnekarb, MHTEPIPETUPOBATh M IMpPeoOpa3oBbIBaTh MHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX Urypax, MPeACTaBIEHHYIO Ha YepTexKaxX U pUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInosHATE 1eHCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHU 00JIa1ato0T.

[IpuMeHATH MpaBWIIO NapAJIIENICTIUIIEA.

OnepupoBaTh MNOHATUSMU: JEKApPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpAa, YroJl MEXKIy BEKTOpaMH, CKaJspHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M NPOU3BEICHHE BEKTOpPA HA YUCIO, YTOJI MEKIY BEKTOPAMH,
CKaJIIPHOE IPOU3BEICHHE, PACKIIAIbIBATE BEKTOP 10 IByM HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKapTOBOW CHCTEME KOOPMHAT.

[IpumensaTs reomerpuyeckue (axkThl JUIsI  pEIIEHUS  CTEPEOMETPHUECKUX  3ajad,
MPEINOJaraliuX HECKOJbKO IIaroB PELICHMs, €CIM YCIOBHUA IPUMEHEHHUs 3a/JaHbl B SIBHOH
dbopwme.

Pemare mpocreiiine reoMerpudeckue 3alaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
MeToJa.

Pemate 3agaun Ha J10Ka3aTeNbCTBO MATEMaTHMUYECKUX OTHOLIEHUMM U HaXOoXAEHUE
reOMETPUYECKUX BEIMYMH MO 00pa3laM WM alropuTMaM, MPUMEHss H3BECTHbIE METOJIbl IpHU
peLlIeHUH CTaHIAPTHBIX MaTEMAaTUYECKUX 3a/1ay.

[IpuMeHnsTh mnpocTeHIIMe MPOrpaMMHbBIE CPEJICTBA M  AJIEKTPOHHO-KOMMYHHUKAIIMOHHbIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aa4.

[IpuBoauThs mpuUMEpbl MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B MpHUpPOJIE U  SKU3HHU,
pacrio3HaBaTh NPOSIBICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOJIydyeHHbIE 3HAHMS HA NPAKTUKE: AHAJIM3UPOBATh peaJbHbIC CUTyallUH MU
OPUMEHATh  M3YYEHHblE TOHATUA B  IIpollecce  TOWUCKAa  pPEUIeHHs  MaTeMaTU4ecKd
c(OpMYJIUPOBaHHOW MPOOIEMBbI, MOAEIMPOBATh peajbHbIE CUTYallUM Ha S3bIKE TE€OMETPHH,
HCCIIEI0BaTh IMOCTPOEHHBIE MOJENIM C HCIOJIb30BAHUEM TIE€OMETPHUYECKHUX IOHATUNH U TEOPEM,
anmapara ajareOpsbl; pearh NpakTHYECKHe 3aJjaui, CBA3aHHBIE ¢ HAXOXKIACHUEM I'€OMETPUYECKUX
BEJIMYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
K
Ne HanmeHoBaHMe pa3je/ioB U TeM K AMHECCTEO qaCOBH DJIeKTpOHHbIe (I (POBbBIE)
n/n MPOrpaMMblI Bcero 0};‘%(:)‘]::"’“1' P a;;g:;iclme o0pa3oBaTe/bHbIE Pecypchl
1 BBezieHue B cTepeoMeTpuiIo 10 https://resh.edu.ru/
[IpsiMBbI€ M TIIOCKOCTH B
2 npoctpancTse. [lapamienbHOCTh 12 1 https://resh.edu.ru/
MPSMBIX U MJIOCKOCTEN
3 HepneHHHIfyMpHOCTB HPAMBIX H 12 1 https://resh.edu.ru/
IJI0CKOCTEM
4 YL MEKLY IPAMBIMH H 10 https://resh.edu.ru/
IUIOCKOCTSIMU
5 MHOTrOrpaHHHKH 11 1 https://resh.edu.ru/
6 OO0BEMBI MHOTOI'PAHHHKOB 9 1 https://resh.edu.ru/
7 IToBTOpEHUE: cedeHus, paCCTOSIHUA U 4 1 https://resh.edu.ru/
yTJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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11 KJIACC

Koun4yecTBo 4acos
No i/ HaumeHoBaHue pa3ie/ioB U TeM K i uexkTpoHHbIe (U PpoOBLIE)
B NPorpamMmbl Bcero OI;JT;;:)T:"W P a;c;ﬁp:;;(:)clkne o0pa3oBaTe/ibHbIE PECYPChI
1 Tena BpanieHus 12 0 https://resh.edu.ru/
2 OO0OBEMBI TEN 5 1 https://resh.edu.ru/
3 BexTopel 1 koopwHaTe! B 10 1 https://resh.edu.ru/
MIPOCTPAHCTBE
4 TosTopenne, 0dodmenue, 7 1 https://resh.edu.ru/
cucreMarusanus 3HaHUUu
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOI'PAMME
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