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HHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOrO Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00Yy4YaAIOIIMXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa cpeaHero oOmiero obpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBAaHUH,
NPEABSIBISIEMBIX K MaTeMaTH4eCKOMYy OOpa3OBaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsL.
PeaJ'II/I?;aHI/I?I porpaMmabl oOecrieunBaer OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIIMMHA OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMTO3HABATCIBbHOI'O PA3BUTHA JIMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro ooOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX Pe3yJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIIPABJICHUW JIMYHOCTHOTO Pa3BUTHs 00ydJaromuxcs, GopMupoBaHus
(YHKIIMOHATFHOW MAaTeMaTUYeCKOW TPaMOTHOCTH, HW3YYCHHsS JPYrUX YYeOHBIX JIUCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX MPEACTABICHUN O CYINTHOCTH W TPOUCXOXKICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATBHOTO, XapaKTepe OTPaKCHHUS
MaTeMaTHUYEeCKON HAyKOW SIBJIEHWU M MPOIECCOB PEaJTbHOr0 MUpPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B IIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHWIO HAyYHOTO MHPOBO33PEHUS YUYANIUXCS, a TaKkKe KadecTB
MBIIIICHHS, HEOOXOIUMBIX JIJIS /IallTAllAd B COBPEMEHHOM OOIIECTRE.

I'eomerpust sBiseTcss OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro O0OIIero
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JWCIHUILUIAH €CTECTBEHHO-
HAay4YHOM HaMpaBJIECHHOCTH, TAK U TYMAHUTAPHOM.

Jlormueckoe MepIIUIeHHE, (HOpPMUPYEMOe MPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPHM M TIOCTPOCHUH IIECTIOYKH JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4, YMEHHE BBIIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TPH PEIICHUU 3aJlad €CTECTBEHHO-HAYyYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AeATENbHOCTH 4YejoBeka. OpUeHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0XOIMMOE YCIIOBHE €ro COIMAILHOTO OBbITHSA, (GopMa OTpaKCHHS OKPYXKAIOIIEro MHUPA,
YCIOBHE  YCHENIHOTO TO3HAHWS ©  AKTUBHOTO TNpeoOpa3oBaHHs  JCHCTBUTECIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUSOHOH U TPYIOBOM
JEATENBHOCTH, SBISICTCS OJHUM M3 MPO(ECCHOHAIBLHO BAKHBIX KavyeCTB, MOATOMY aKTyajbHa
3aaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 110 MHOTHM HAIPaBJICHUSIM.

[ens ocBoeHus mporpaMmMbl yueOHOTO Kypca «['eoMeTpus» Ha 6a30BOM ypoBHE 00ydeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs udepe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
JCUCTBUH, CICIIU(PUUHBIX T€OMETPHUH, BO3MOKHOCTH YCIIEIITHOTO TPOJI0JDKEHHS 00pa30BaHus IO
CTEIUATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HaueHa g OO0yJaroIIuXcs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEIILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanus. Takum oOpazom, obOyuaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
oOmIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIE CO CHEU(PUKON T€OMETPUNU U HEOOXOUMBIC IS
KU3HU B COBpeMEeHHOM o01iecTBe. Kpome 3T0T0, OHU UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHIO



6oiee TIIyOOKO, €ClIM B JalbHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
npoheccHoOHaTBbHON IEATEILHOCTH.

JlocTIKeHHe el OCBOCHUS MPOrpaMMbl 00ECIICUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3agad. [IpuopureTHRIME 3ajauaMy 0OCBOCHUA Kypca «I eomerpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

e (dopMupoBaHHE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIbTYypHl U

OCO3HaHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (dopMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpAIICHUS KaKk o
BAKHEHIIMX MATEMaTUYECKUX MOJIENSIX, MO3BOJISIONINX ONMUCHIBATh U U3y4aTh pa3HbIe
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e (opMupOBaHHE YMEHHUS pacllO3HABaTh HA UYEPTEXKAX, MOJCISIX M B PEATHLHOM MHpE
MHOTOTPAaHHUKH U TeJla BPalllEHUS;

® OBJAJCHHE METOJAAMM peUIeHUs 3a7ad Ha [OCTPOEHUS Ha H300paMKeHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHUS ONEPUPOBATH OCHOBHBIMU IMOHSATHSIMH O MHOTOIDAaHHUKAX W
TeJax BPalleHUsI U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AITOPUTMAMM PEIIEHHS OCHOBHBIX THUIIOB 3ajay; (GOPMHUPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKAa3aTeNbHbIE PAcCYXJEHHUS B  XOJ€  pEelIeHUs
CTEepEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUUYECKUM COJIepKAHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX UM  TBOPYECKHX CIOCOOHOCTEH  oOyuarommxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHON TPAMOTHOCTH, PEJIEBAHTHONW TE€OMETPHH: yMEHHUE
pacro3HaBaTh NPOSBICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYalMsIX U IPU H3YYEHUM JAPYTUX Y4eOHBIX INPEIMETOB,
IPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
IreOMETpPUM U  CO3/1aBaTh T'€OMETPUUYECKHE MOJENIH, TMPUMEHITh OCBOEHHBIN
IreOMETPUYECKUN ammapaT JUlsl pelleHMs NPaKTUKO-OPHEHTHPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHBIE PE3yIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTPAMMBI SIBJISIETCS BKIFOUEHHE B KypC CTEPEOMETpUU
B Hayaje ero M3ydeHHs 3ajad, peUlaeMblX Ha YPOBHE MHTYUTHUBHOTO IIO3HAHMS, M
onpenenéHHbIM 00pa30oM OpraHM30BaHHAs pabOTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET NPOTEKaHUE HHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3YUEHHIO NIpeIMeTa.

[Ipennourenne oOTHAETCs HArISAHO-KOHCTPYKTHUBHOMY METOJy OOy4YeHMs, TO €cThb
TEOpETHUYECKHE 3HAHWS HMEIOT B CBOEHl OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NeATeNbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy Yydamuxcs B Kypce
CTEPEOMETPUH IIPOBOJUTCS 3a CUET pelIeHHs 3a7ay Ha CO3/1aHue IPOCTPAHCTBEHHBIX 00Pa30B U
3aJjay Ha OIEpUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpa3a MPOBOAUTCS C
OIOPO Ha HArJISIIHOCTh, a OTIEPUPOBaHUE 00Pa30M — B YCIOBUSAX OTBJIEUEHHs OT HArIAAHOCTH,
MBICJIEHHOTO U3MEHEHMSI €0 UCXOJHOTO CONEPIKAHUS.

OcHoBHBIE conepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHuku», «IIpsMble U MIOCKOCTH B MpocTpaHcTBe», «Tena BpameHus», «BekTtopsl u
KOOpPJUHATHI B IPOCTPaHCTBE». DOpMHUpPOBaHKE JJOTUMYECKUX YMEHUN PACIPENeIIsaeTCsl HE TOIbKO
[0 COJEP)KATEJbHBIM JIMHUSAM, HO W IO TojaM oOy4deHHs Ha YypOBHE CpelHero oOIiero
oOpa3oBaHUsl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOLEE NPEAMETHBIM pe3ylbTaTaM OCBOEHHS
paboueii mporpaMMmsl, pacipeAeaEHHbIM 10 roJjaM 00yYeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
4TOObl  OBJIQJICHME TIEOMETPUYECKHMHU  MOHATHUSMH M HaBbIKAMH  OCYILECTBIISUIOCH
MOCIIEIOBATEIbHO U TOCTYNATENBbHO, C COONIOJEHHEM NPUHIMIIA MPEEeMCTBEHHOCTH, YTOOBI



HOBBIE 3HAHMSI BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I€OMETPUUYECKHUX MPEACTaBICHUH 00yJaronuxcs,
pacimpsis u yriayomusis e€, o0pas3ysl IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJTIAHE

Ha u3ydyenue reomerpun orBoautcs 2 yaca B Henenmo B 10 kiacce, Bcero - 68 ydeOHBIX
Jaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble U IIJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUSL CTEpeOMETPUH. Touka, IpsiMasl, III0CKOCThb, MpocTpaHCcTBO. [loHsTHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIICIICTBHS U3 HUX.

B3anMHOe pacrionokeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUICIbHbIE U
CKpeumuBampomuecss npsmsle. IlapainenbHOCTh NpsSMBIX M IJIOCKOCTEM B  NPOCTPAHCTBE:
NapaJuleIbHbIE IIPSMBbIE B IMPOCTPAHCTBE; IAPALIEIBHOCTh TPEX NPSIMBIX; IAPALICIBHOCTh
IpSIMOM M IUIOCKOCTH. YTJIbI C COHANPABICHHBIMA CTOPOHAMM; YroJl MEXIY NpPSIMBIMU B
npoctpanctee.  [lapayienbHOCTh  IJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocrelinie npocTpaHcTBEHHbIE GUTYPHI HA MJIOCKOCTU: TETPAdAP,
KyO, apaJijiesienumne; NoCTpOeHNE CEYSHUH.

[lepneHUKYISIpHOCTE NPSAMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IPSAMBIE B
MIPOCTPAHCTBE, MpsIMbIE MApauUIeJIbHbIE M IEPHEHAUKYISIPHBIE K IIOCKOCTH, IPU3HAK
NEPIEHIUKYIIIPHOCTA IPSAMOM M IUIOCKOCTH, TeOpeMa O MNpsIMOW NEepHeHANKYIIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKJIY IPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHaukyissp M HakJIOHHBIEC: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PACCTOSIHHE OT NPSMOM J0 IUIOCKOCTH, MpOeKUus (UTYpbl Ha IJIOCKOCTb.
[lepneHUMKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHMKH

[loHdATHE MHOTOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKAa MHOrOorpaHHuka. IIpusma: N-yrongpHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; MIpsIMasi U HaKJIIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN NapajuieJenunes u ero cBoicrea. [lupamuga: N-yroJsipbHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMU[bl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YyCEUYEHHas NupamMuja. OJNEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSATHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMua; MpaBUiIbHas TPEYrojbHas MUpaMuAa U MpaBUWIbHBIN TeTpasap; kyO. IlpencraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTadJp, JOJAEKa’ap M ukKocayap. CedeHHs NOpU3MBI U
MMAPaAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIEeMEHThl CHMMETPUH B ITUpamMuJax, apaiejenunenax, IpaBUuibHbIX MHOTOTPAaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOHM TMOBEpPXHOCTU NpsMON mnpusMbl. [lnomans OOKOBOIl MOBEPXHOCTH M TMOBEPXHOCTU
MPaBWJIBHON MHpaMUIbl, TEOpeMa O IUIomaau yceu€HHoi nupamunbl. [loHstre 06 oOnéMme.
OO0BEM nUpaMuIbl, MPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOIAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KJIACC

Tesna Bpamenus

Hunuuapudeckass TMOBEPXHOCTb, 00pa3yrollue MWIMHIAPUYECKOM TOBEPXHOCTH, OCh
HWIMHAPUYECKOH noBepxHOCTH. LIMmuHap: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; TUIOIA/b OOKOBOH 1 MOTHOM MOBEPXHOCTH.



Konunueckass moBepxXHOCTb, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepIIMHA, OOpasyomias W OCh; IUIONIA]b
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3yrolie M BBICOTA; OCHOBAHUS U
OOKOBasi MOBEPXHOCTb.

Cdepa u map: meHTp, paamyc, IUaMeETp; IUIOIIAAb MOBEPXHOCTH cdepsl. B3ammuoe
pacronoxenue chepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; Ionaas chepsl.

N3o0pakenune Ten BpaleHus Ha III0CKOCTH. Pa3BépTka mUIMHApPA U KOHYCA.

KomOunamuu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, ONHCAHHBINH OKOJO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuieyenunena u ciueAactBus u3 He€. O0béM 1muinHApa, KoHyca. O0bEM
miapa ¥ rioimajp chepsl.

[logo6Hble Tena B mpoctpaHcTBe. COOTHOIIEHMS MEXAY IUIOIIAJIMU MOBEPXHOCTEH,
00béMamMu MOJOOHBIX TEI.

Ceuenus mwmHApa (MapauielbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOpPAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTy U B mpocTpaHcTBe. CloKEHUE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uyMcio. PasnokeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHaTr B mpocTpaHcTBe. Koopaunatel BekTopa. IIpocreiimme
3aJaud B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy HpSIMBIMU U IIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELICeHUH TeOMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YJbTaThl OCBOCHUS MPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTHIO TPAXKAAHCKOW TMO3UIMHM OOy4aromerocs Kak axkTHBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCHUMCKOIrO OOIIECTBa, MPEACTABICHUEM O MaTEMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TP.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAILHBIMH HHCTUTYTAaMH B
COOTBETCTBHUU C UX (PYHKIHMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUMCKOM MaTEMAaTHYECKOW IIKOJIbI, K MCIOJb30BAHUID ITHUX
JOCTHKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CcPOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM NPUMEHEHUEM
JOCTHKEHUM HayKd W JEesTeIbHOCThIO Y4EHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOEHHUE
YCTOMYHMBOTO OYIYIIETO.

JCTEeTHYECKOe BOCIIUTAHHE:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas ICTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pPEHICHUH, pacCyXICHUH; BOCIPHUUMYHBOCTHIO K
MaTeMAaTHYECKUM acClEeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

chOpMUPOBAHHOCTBIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOro M Oe3omacHoro oOpas3a »XU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3J0pPOBBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IMYHBIM
chepam mpodeccnoHaNbHOM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHBIE
KU3HEHHBIC IUIAHBl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTUYeCKOMY OOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pelIeHUU NTPAKTUYECKUX 3a]]a4 MaTeMaTUYECKON HAIIPaBICHHOCTH.

JK0JI0rH4ecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO DKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHSIHHUS COIHAILHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHYECKUX  MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pPelIeHUs 3ajad B 00JacTU OKpYXKAIOIIeH cpelpl, MIaHUpOBaHUS
MOCTYINKOB U OIIEHKU UX BO3MOKHBIX MOCIIEICTBUN JUIsl OKPY>KArOIIEH Cpeibl.

IleHHOCTH HAYYHOIO NMO3HAHHUA:

Cc(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYeCKON HayKH KakK cgepbl
YEJIOBEUECKOU NeATEeIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJI Pa3BUTHUS LIMBUIA3ALUU;



OBJIaACHHUCM S3bIKOM MATCMAaTUKH H MaTeMaTHYCCKOM Ky.]]I:TypOfI Kak CpCACTBOM IIO3HAHUA
MHpa; TOTOBHOCTBIO OCYHICCTBJIATH TMPOCKTHYKO HW  HUCCICAOBATCILCKYIO ACATCIBHOCTD
HHIUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbI€ pe3ynbTaThl OCBOCHHS IPOTpaMMbl yueOHOTO npeameTa «MaremaTrka
XapaKTEpU3yIOTCSl  OBJAQJCHUEM  YHUBEPCAJIBHBIMU  HO3HAGAMENbHLIMU  OeliCEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
oelicmeusmu.

1) Yuueepcanrvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYHCAIoWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ uHgopmayueti).

Bba3oBble jornueckue aeMcTBus:

® BBISBISATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPHU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
MOHSATUM, OTHOLIEHUN MEXIY MOHITHSAMHU; (HOPMYIUPOBATH OINPEICICHUS TOHSITUA;
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIIMKI, OCHOBAHUS JJIsi 0000IEeHUS
Y CPaBHEHMUsI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

® BOCHPHHUMATh, (OPMYIUPOBATH M MPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, CIMHIUYHBIE, YaCTHBIE U OOIIUE; YCIOBHBIE;

® BBISBIIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEYHs B (haKTax,
JMAHHBIX, HAOMIONCHUSAX W YTBEPKACHHSIX; TpeiJiaraTh KPUTEPUU Il BBISBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleNaTh BBIBOJbI C MCMOJB30BAHUEM 3aKOHOB JIOTMKHU, AEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUYECHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIHO JOKA3aTebCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIpSAMbIe
U OT TPOTHBHOIO), BBICTpauBaTh AapryMEHTAIUIO, NPUBOIUTH TMPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBI;

e BbIOMpaTh crocoO pemieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee NOIXOISAIMINNA ¢ YIETOM CaMOCTOSTEIBHO BBIACIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

® JCHOJIb30BaTh  BOIIPOCHl  KAaK  HUCCIENOBATEIbCKHMM  MHCTPYMEHT  ITO3HAHMS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JAaHHOe, (OpMHUPOBATH TUIIOTE3y, APTryMEHTUPOBATH CBOIO TO3UIIMIO,
MHEHHE;

® [POBOJUTH CAMOCTOSATEIbHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HWCCIEAOBaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBIEHHS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SBICHUSMU, IPOIIECCAMU;

® caMOCTOATeNbHO (opMynupoBaTh O00OOIIEHUS W BBIBOJBI 1O  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® [IPOrHO3UPOBATh BO3MOXHOE PA3BUTUE MPOIIECCA, & TAK)KE BBIIBUTATh MPEAIOI0KEHUS
0 €ro Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pabora ¢ unopmanmeii:

® BBIABIATH JeUIUTH WH(OPMAIINHU, JAHHBIX, HEOOXOAUMBIX JIJIsI OTBETa HA BOIPOC U
JUISL peLIeHUs 3a/1a4u;



BbIOMpaTh MH(OpPMAIMI0 M3 HCTOYHMKOB PpA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETHUPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (HOpM
NIPEACTABIICHUS;

CTPYKTYpUpOBaTh HMH(POPMALMIO, TMPEACTaBIATH €€ B  pa3iuyHbX (opmax,
WLTIOCTPUPOBATH IPahuvecKu;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CaMOCTOATENBbHO C(HOPMYTHMPOBAHHBIM
KPUTEPUSIM.

2) YHuueepcanvnvie KOMMyHUKamueHbole Oelicmeus, 00ecnedusaom chopmuposanHocms
COYUANBHBIX HABLIKO8 00YUAIOUUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
OOIICHHUs; SICHO, TOYHO, T'PAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOJy pEelIeHMs 3ajauld, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3yibTaT;

B X0J1e 00CYX/IeHHsI 3371aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXKAaeMOM TEMBI, IPOOIIEMBI,
pemiaeMol  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE Ha TIIOMCK pPEIEHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXHMBaTh pa3IMuue U CXOJCTBO MO3UIIMIA; B KOPpEeKTHOH hopme GpopMynupoBaTh
pa3HoIJIacusi, CBOM BO3paKEHMUS,;

MIPE/ICTaBIATh PE3y/bTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeI0BaHUs, TPOEKTa;
CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUIEHHS C Y4YETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CorpyanunuecTno:

MOHUMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUAYaJbHOW pabOTHI
NpH pEUICHWH Y4YeOHBIX 3a/a4, NPUHUMATh IIellb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPTaHHM3AIHMI0O COBMECTHOM pPa0OTHI, pachpeAessTh BHIBI PadoT,
JIOTOBApUBAThCs, OOCYKIaTh TPOIECC W pe3yiabTaT padoThl; 0000IaTh MHEHHS
HECKOIBKHUX JIIOJIEH;

y4acTBOBATh B TPYMIOBKIX GopMax paboTel (00CykaeHHs, 0OMEH MHEHU, «MO3TOBBIC
IITYPMBI» M WHBIC), BBHIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICWCTBUS C IPYTUMU YWICHAMU KOMaH/Ibl; OICHUBATh KAYE€CTBO CBOETO BKJIAJIa B OOIIHIA
MPOIYKT 110 KPUTEPHUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvnvle pecynamuensle oeticmsus, 0becneuusaiom Gopmuposanue CMolClo8blX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG NTUUHOCTIU.
Camoopranuszanmsi:

COCTaBIIATH IUIaH, AITOPUTM pEIICHU 3a/1a4H, BBIOMPATh CIOCO0 pelieHus ¢ yauéTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PeLICHUH ¢ yu€TOM HOBOM MH(OpMALIHUH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMH I[O3HABATEJIbHOM peQUeKcur KaK OCO3HAHUS COBEpIIaeMbIX
JEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3ylIbTaToB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLECCAa M PE3YibTaTa PEUICHHS MaTeMaTHYECKOMN
3aJau;

MIPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PEIIECHUU 3aa4M, BHOCUTH
KOPPEKTHUBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, JAHHBIX, HaMJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE pe3yJlbTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUYMHBI
JOCTHDKEHUS] WJIM HEIOCTW)KEHUS PE3YJbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OrniepupoBaTh NOHATHAMU: TOUKA, MPAMAst, IJIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPHUU U CJICICTBHS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX
3azad.

OnepupoBaTh TMOHATHUSAMH: MAPAUICTBHOCTh M MEPHEHIAUKYISAPHOCTH TPSIMBIX H
IIJIOCKOCTEM.

KnaccugunuposaTs B3anMHOE PacIIONIOKEHHE IPSIMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTb NOHATUSMHU: JBYTPaHHBIM Yroj, TpaHU JABYIPaHHOTO yria, pedpo
JBYTPAHHOTIO yIJIa; JUHEHHBINA YyroJl ABYTPaHHOTO yIia; TpajdycHasl Mepa ABYIPaHHOTO yIiia.

OnepupoBaTh TOHATUSMHU: MHOTOTPAHHWK, BBIMYKJIBIH W HEBBIMTYKIBI MHOTOTPAHHUK,
AJIEMEHTBhI MHOTOTpaHHUKA, TPAaBUIILHBIN MHOTOTPaHHUK.

Pacmio3naBath OCHOBHBIE BHJIbI MHOTOTPAHHHKOB (MTUpaMU/a; MPU3Ma, MPSIMOYTOJIbHBIN
napajuiesienumne, Kyo).

KnaccudumupoBaTh MHOTOTpaHHWUKH, BBIOWpas OCHOBAHHS s KiIacCHU(pUKAIHHI
(BBIMMyKJIBIE M HEBBIMYKIIBIC MHOTOTPAaHHUKH; TPAaBHJIbHBIC MHOTOTPAHHHKH; TIPSAMBIC |
HAKJIOHHBIE MPU3MBI, TapaJljIesIeUuIe bl ).

OnepupoBaTh NOHATUSAMU: CEKYIIasi MIIOCKOCTh, CE4eHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/1 CIIEI0B.

CtpouTh CeUeHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOJHATH (BBIHOCHBIC) TIJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemars 3amaunm Ha HaxOXICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WId
aIrOpuTMaM, IMPUMEHSS W3BECTHbIE AaHAJUTHUECKUE METOJbl MPH PEHIeHUH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BbIYMUCICHHE PACCTOSHUNW MEXAY ABYMS TOYKAMH, OT TOYKHU O
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemars 3amaun Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH 1O oOpasuaM WId
QIrOpUTMaM, TMPUMEHSS HU3BECTHbIE aHAJIUTHUUECKUE METOJbl MpPU PEUICHUH CTaHIapTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIUYMCICHHE YIJI0B MEXKAY CKPEUIMBAIOLUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TIOCKOCTBIO, MKy TUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MJIOHIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma, MUpaMuia) ¢
NpUMEeHeHHEeM (OPMYI; BBIUKCIATH COOTHOIIEGHUS MEXIy IUIOMIAJASMH IOBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETpPUS B IPOCTPAHCTBE;, IIEHTP, OCh U IUIOCKOCTH
CUMMETPUH; IEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPBHI.

W3Bnekarb, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATh MHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akThl Ui pEUICHUS CTePEeOMETPHUYECKHUX 3ajad,
MPEANOJIaralluX HECKOJbKO IIaroB PEHICHUs, €CIM YCIOBHS NMPUMEHEHHUs 3aJlaHbl B SIBHOM
dopme.

[IpuMeHsTh NpocTeillline NPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHKAlIMOHHbIE
CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoguT mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJIE U IKHU3HH,
pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHsTh TOJlydeHHBIC 3HAHWS HA TMPAKTUKE: aHAIU3UPOBATH pPEATbHBIE CUTYaIllud U
NPUMEHATh  W3y4YEHHBIE TMOHATUS B  TMpoIllecce IMOUCKAa pEUIeHUs MaTeMaTU4YeCKU
chopMynupOBaHHON MPOOIEMBI, MOJECIUPOBATh PEATbHBIC CUTYAIlMHM Ha S3bIKE TEOMETPUH,



HCCIICA0BATh MOCTPOCHHBIC MOJACIN € HUCIHOJB30BAHHUECM TI'COMCETPUUCCKUX MOHATHH U TCOPEM,
arrapara aﬂre6pbl; pemaTh NPAKTUYICCKUC 3a4a4u, CBA3aHHBIC C HAXOKACHUCM I'COMETPHUICCKUX
BCJIIMYHMH.

11 KJIACC

OnepupoBatb TOHSTUSIMH: [UTHHIPAYECKasT MOBEPXHOCTb, oOpazyromue
WIAHAPUIECKON TIOBEPXHOCTH; IIMIIMHIP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yromne KOHNIECKOM
MMOBEPXHOCTH, KOHYC; CeprudecKasi HOBEPXHOCTb.

PacniosnaBars Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI TIOJIYUESHHUSI TEJT BPAI[EHHUS.

KnaccuduimpoBaTs B3auMHOE pacmoiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh TOHATHSMHU: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
apOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA IAPOBOTO CJIOS; IAPOBOU CEKTOP.

Berancnate 00BEMBI M TUTONIAM TIOBEPXHOCTEH TEN BPAIEHUS, TEOMETPUICCKHX TEll C
MIpUMEHEHUEM (POPMYIIL.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHHWK, BIHUCAHHBIA B c(epy W ONHMCAHHBIH OKOJIO
cdepsl; cdepa, BIMCaHHAS B MHOTOIPAHHUK HJTU TEJIO BPAIICHHUS.

BBIYHCIATE COOTHOMICHHUSI MEXIY TUIOMIAIIMUA TIOBEPXHOCTEH M 00BEMaMHU TOJ0OHBIX
TeJL.

N300paxkaTs u3ydaemble (UTYpPHl OT PYKH H C TPUMEHCHHEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BrImonHsATE (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BU
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAICHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHYECKUX QUrypax, MpeACTaBICHHYIO Ha YepTekaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInosHATh AeMCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha 4YMCII0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00J1a/1a10T.

[IpumeHsTh npaBUiIo Napajuieaenuneaa.

OnepupoBaTh MOHATUAMU: JIEKAPTOBBI KOOPJAMHATHI B IMPOCTPAHCTBE, BEKTOp, MOIYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEKIY BEKTOPAMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HAa YHUCIIO, YTOJl MEXKIY BEKTOpaMH,
CKaJIsIpHOE TPOU3BECHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YpaBHEHUEM B JIEKapPTOBOM cucTeMe KOOpHHAT.

[IpumensaTs reomerpuueckue (akThl Ui pEUICHUS CTEPEeOMETPHUYECKHUX —3ajad,
MIPEIOIAraloIMX HECKOJbKO IIaroB PElIEeHUs, €CIM YCIOBHS MPUMEHEHHUs 3a/laHbl B SIBHOU
dopme.

Pemats mpocreiiiime reoMmeTpuueckre 3aa4i Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTO/1a.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMATHMUECKUX OTHOIICHUNW W HaXOXICHHE
T€OMETPHUECKUX BETHMYMH MO 00pas3liaM WIM alrOpuTMaM, MPUMEHsISl U3BECTHBIE METOJBI TPH
pElIeHUH CTaHAAPTHBIX MaTeMaTHYEeCKHX 3a7ay.

[IpuMeHsaTh MpocTeiIne MporpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4.



[IpyBoauTe mHpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEM B TMPUPOAE M JKU3HH,
pacro3HaBaTh IIPOSIBJICHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpumeHATh NOJIydEHHBIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYallUU U
IPUMEHATh  U3YYEHHBbIE TIOHSATHA B  IIPOLIECCE IIOMCKA  PEIHIEHHs MaTeMaTU4YeCKU
cOpMyYIMPOBAHHONW MPOOIEMBI, MOIEIHPOBATH pPEATbHBIE CHTYallMd Ha S3bIKE T'€OMETPHH,
HCCIEA0BaTh MOCTPOCHHBIE MOJEIN C HMCIOJIB30BAHMEM I€OMETPUYECKHUX IOHATHM U TEOpEM,

arrapara aJIFe6pr; pemaTh NPAKTUYCCKUC 3aJa4u, CBA3aHHbBIC C HAXOKACHUCM I'COMETPHUICCKUX
BCJIIMYHMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC
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4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 6 1 1
5 MHororpaHHuKH 14 1 1
6 OO6BbEMBI MHOTOI'PAHHUKOB 9 1 1
7 [ToBTOpEHME: CEUeHMS, pACCTOSTHUS U YTJIbI 6 1
OBHIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 68 6 6
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OcCHOBHBIE TIOHATHSI CTEPEOMETPUU: TOUKA,
npsiMasi, MII0CKOCTh, MpOoCcTpaHcTBo. [IpaBuia
1 M300pakeHUs Ha PUCYHKaX: U300pakeHUs 1
IJI0CKOCTEH, MapajIeNbHbIX MPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka
9 [TonsaTus: mepecexaronecs mioCKOCTH, 1
TepeCceKaIMecs MpsiMasi U TNIOCKOCTh
3 [TonsaTus: mepecexaronecs mioCKOCTH, 1
TepeCceKaIMecs MpsiMasi U TWIOCKOCTh
3HAKOMCTBO C MHOTOT'PaHHUKAMH, U300paKeHHE
4 MHOTOTPaHHUKOB Ha PUCYHKaX, Ha 1
MMPOEKIIMOHHBIX YEPTEKAX
5 HauanpHbie cBeicHHS 0 KyOe ¥ TUpaMHe, UX 1
pa3BépTku 1 Mojaenu. CeueHnss MHOTOTPAaHHUKOB
6 Ilpakmuuecxas paboma. "Ceuenus 1 1
MHO202PaHHUKO08"
7 [TonsaTre 06 aKCHOMATHYECKOM TIOCTPOCHUH 1
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH
8 HekoTtopsie crieacTBus U3 akCuom 1
9 AKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX. 1
Pemenue 3amau
10 [TapamiensHbIe TPsIMBbIE B POCTPAHCTBE. 1
ITapannenbHOCTB TPEX MPSIMBIX
11 [TapannensHOCTh TPAMOM ¥ INTIOCKOCTH 1
12 [TapamensHOCTh IPSAMO¥ ¥ INIOCKOCTH. Perenue 1
3a7a4
13 Ipaxmuuecxas paboma: " [lapannensnocmo 1 1
npaAmMou u niockocmu"
14 CkpemuBaronyecs npsiMole 1
15 VYTIbI ¢ cOHanpaBJIeHHBIMU CTOPOHAMU. YTOII 1
MEXIY MPSIMBIMU
16 Yron Mex Iy IpsIMbIMU B TIPOCTPAHCTBE. 1
Pemenune 3amau




Konmponvnas paooma Ne 1 no meme:

17 ""B3aumnoe pacnonosxcenue npAMbIX 6
npocmpancmee"’

18 [TapamienpHOCTD IIIOCKOCTEN: NapauiesIbHbIe
IJIOCKOCTH

19 CBoiicTBa mapaJjieIbHBIX TUIOCKOCTEH

20 Ceoticmea napainnenvrulx niockocmeil. Pewenue
3a0ay

21 [Ipocreiinme npocTpaHCTBEHHbIE (PUTYPHI HA
IJIOCKOCTU: TETPAdIp, KyO, Mapaiesenumes

22 [TocTpoenue ceuenuit

23 [Toctpoenue ceuenuit

24 Konumponsnan paboma Ne 2 no meme:
"[lapannensnocms npamvlx u naockocmein'"
[lepnieniuKynspHbIE MPSMBIE B IPOCTPAHCTBE,

25 napajuieNibHble MpsSMbIe,IEPIICHIUKYISIPHbIE K
IJIOCKOCTH

26 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOU U
MJI0CKOCTH

97 TeopeMa o mpsMOi NEPIICHANKYIISIPHOMN
MJI0CKOCTH

28 [TepieHAMKYAAPHOCTH MPSIMOM U TIIIOCKOCTH.
Pemmenue 3agau

29 PaccTostHue OT TOUYKH 10 TIIOCKOCTH, PACCTOSTHUE
OT MPSIMOM JI0 MJIOCKOCTH

30 Teopema o TpEX mepHeHANKYIIApaX

31 VYTIbl B IPOCTPAHCTBE: YTOJ MEKIY IPSIMOU U
IJIOCKOCTBIO

39 Teopema o Tpéx nmepneHAUKYIIpax. YToia MexIy
MPSIMOM U TUIOCKOCTHIO. Perienue 3anau
Ipakmuuecxas paboma: "Teopema o mpéx

33 nepneHouKyaapax. Y2on mexcoy npsamou u
niockocmvio”.

34 JIByrpaHHbIi yroJ, TUHEHHBIN YTOJl ABYTPaHHOTO
yria

35 [lepneHIMKYIAPHOCTD INIOCKOCTEN: TPU3HAK
MIEPIEHIUKYJIIPHOCTH JBYX IIOCKOCTEN

36 [lepneHIMKYIAPHOCTD IIOCKOCTEN: TPU3HAK
MIEPIEHIUKYJIIPHOCTH JBYX IIOCKOCTEN

37 [Tapamenenunen, IpsAMOYTOJIbHbIN
napajuleJIenuIes U ero CBoicTBa

38 [IepnieHIUKYIAPHOCTD ILUIOCKOCTEN. Perenune

3aaa4




39

Konmponvnaa pavoma Ne 3 no meme:
"Ilepnenouxynapuocms niockocmeir"”’

40

[loHsiTHE MHOTOI'PaHHUKA, OCHOBHBIE JIEMEHTBI
MHOTOTPAHHUKA, BBIITYKJIBIE U HEBBIITYKJIbIE
MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOI'PaHHUKA

41

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IIPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
pu3Mbl; OOKOBAs U TIOJTHASI IOBEPXHOCTh
IIPU3MBI

42

[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM
MMOBEPXHOCTU NPSIMON IPU3MBI, IJIOIA/b
OCHOBaHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTH
MPSIMOM TPU3MBI

43

Ilpakxmuueckas paboma. "llnowadv 60xo8oll u
NOJIHOU nNogepxHoCmU npuzmsl”

44

[Inpamuia: N-yrosibHast NIMpaMuia, TPaH! U
OCHOBAHHUE MUPAMUIBI

45

[IpaBunbHas nupamuia

46

VYceuennas nupamuaa

47

[Tnomaas 60KOBOM MOBEPXHOCTU U TOBEPXHOCTH
MIPABUIILHON MUPAMMU/IbI

48

[Tmomaabs 60KOBOY MOBEPXHOCTH U TIOBEPXHOCTH
MpaBUJILHON MUPaMUbI, TEOPEMA O IUIOIIAAH
OOKOBOM IMOBEPXHOCTH YCEUEHHOM MUPAMHUIBI

49

[IpaBuIBHBIE MHOTOTPAHHUKH: TIOHSTHE
MPAaBHJILHOTO MHOTOTPAHHUKA; IPaBUIIbHAS
MpHU3Ma U TpaBWIbHAS TUPAMUIA; TPABUIbHAS
TpeyroJibHas MMPaMU/IA U TPABUIbHBIN
TeTpa’p; Kyo

50

Hpe,ﬂCTaBHeHI/Ie O IMPpaBUJIBHBIX
MHOTI'OI'paHHHUKAX: OKTasap, J0ACKa>Ap U
HKOCas’ap.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENILHO TOYKH, IPSMOM, TIIOCKOCTH.
DNeMEeHTbl CHMMETPUU B TUpaMUIaXx,
napajuieNienuneaax, npaBuiIbHBIX
MHOTOTPaHHUKAX

52

Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB!
pEOpa, AMaroHau, yribl

53

Konmponvnas paooma Ne 4 no meme:
"Mnozozpannuku"

54

[Tonsitre 06 00béMe. OOBEM MPSIMOYTOJILHOTO
napauiesienumnea

55

O0BEM MPAMOYTOJIBHOIO NapajieNenunesa.




Pemenue 3amau

56 OO0BEM TPU3MBI 1

o7 OO0BEM MTPU3MBI 1

58 [MpakTuaeckas padota. "OO0bEM HAKIIOHHON 1
pU3Mbl"

59 O0BEM mupamMu B! 1

60 O0BEM mupamMu B! 1

61 O0BEM mupamMu B! 1

62 Koumponvnaa paboma Ne 5 no meme: 1
"00vémbl MHoZOZpannuKos"

63 [ToBTOpeHue, 0600IIEHNE CHCTEeMAaTU3aITUs 1
3HaHuH. [locTpoeHune ceueHnii B MHOTOTpaHHUKE

64 [ToBTOpeHue, 0600IIIEeHNE CHCTEeMaTU3aITUs 1
3HaHuH. [lapannenbHOCTh NPSAMBIX U INIOCKOCTEN
[ToBTOpEeHuUEe, 0600IIIEHNE CCTEeMaTH3aITUs

65 3HaHUH. [lepneHuKyIIpHOCTD NPSIMBIX U 1
IIJIOCKOCTEMN

66 Hmozosas konmponvnas padboma 1
[ToBTOpEeHUE, 0600IIIEHNE CHCTEeMaTH3aITUs

67 3HaHWH. MHOrOTrpaHHUKH. Beraucnenue 1
TJIONIAJIEH MMOBEPXHOCTEW MHOTOIPAHHUKOB
[ToBTOpEeHUE, 0000IIEHNE CHCTEeMaTH3aITUs

68 3HaHUH. MHOrorpanHuKH. Berancnenne o00bEMOB 1
MHOTOTPaHHUKOB

OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 68
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