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MNOACHUTEJIBHASA 3AIIMCKA

PabGouas mnporpamma yueOHOro kypca «['eomerpus» 0a30BOro ypoBHsS MJs
oOyuaromuxcst 10 —11 kiaccoB pa3paborana Ha ocHOBe DeepanbHOTr0 roCcyJapCTBEHHOTO
00pa30BaTEJILHOTO CTaHAapTa CPeJHEro oouero oopa3zoBaHUs, C YUETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUI, MPEABABIAEMbIX K MAaTEMaTHIECKOMY OOpa30BaHHIO, U TPaIULIUN
poccuiickoro oOpa3oBaHus. Peanmsauus mnporpammsl  oOecreuMBaeT — OBJA/ICHUE
KJIIOYEBBIMM ~ KOMIETEHLMSIMHM, COCTaBISIOIIMMHU OCHOBY Il CAMOpPa3BUTUS U
HENPEPBIBHOTO  00pa30BaHUs, IEJIOCTHOCTh  OOLIEKYJIbTYpHOTO, JIMYHOCTHOTO H
MO3HABATEILHOTO PAa3BUTHSI IUYHOCTH O0YUAIOIINXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BakHocTh yueOHOro Kypca reéOMETpUU Ha YPOBHE CpEHEro oobmiero oOpa3zoBaHUs
00yCIIOBIIeHA MPAKTUYECKOM 3HAYMMOCTHIO METANIPEAMETHBIX U MPEAMETHBIX PE3YJIbTATOB
oOydeHHsT TEOMETPUU B HAMPABICHWU JUYHOCTHOTO PAa3BUTUS  OOYyYarOIIMXCH,
dbopmupoBaHusS (PYHKITMOHATBPHOW MAaTeMAaTHYEeCKOW TPAMOTHOCTH, H3YyYCHHs JPYTUX
y49eOHBIX NUCHMIUIMH. Pa3Bute y oOydJaronmuxcsi TPaBWIBHBIX TMPEACTABICHHH O
CYIIHOCTH U MPOUCXOXKJICHUU T€OMETPUUECKUX aOCTpaKIid, COOTHOIICHUH PEAbHOTO U
UJICAIBHOI0, XapaKTepe OTpaKEHUs MaTEeMaTUYECKOW HAyKOH SBIEHHUW W MPOIIECCOB
peaNlbHOTO MHUpa, MECTe€ TEeOMETpUM B CHCTEME HAyK M pPOJId MaTeMaTHYeCKOTrO
MOJICJIMPOBAHUS B HAYYHOM TMO3HAHWHM W B MPAKTHKE CIIOCOOCTBYET (hOPMHUPOBAHUIO
HAyYHOTO MUPOBO33PEHHUS YYAIIUXCS, a TAKKE KAYECTB MBIILICHUS, HEOOXOAUMBIX IS
aJanTallid B COBPEMEHHOM OOIIIECTRBE.

['eomeTpus sBAsieTCsl OMHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEAHETO OOLIEro
oOpa3oBaHMs, TaKk Kak o0OecleYnBaeT BO3MOXHOCTh U3YYCHHS KaK JAUCHUTLIINH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbiuieHUe, HOPMUPYEMOE MPU U3YICHUH 00YUYaIOIUMUCS TTOHATUHHBIX
OCHOB T€OMETPHUH M TMOCTPOCHHUH IIETIOYKUA JIOTUYECKUX YTBEPKICHUW B XOJE pEIICHUS
TCOMETPUYCCKUX 3aJiay, YMCHHUE BBIIBUTATh U ONPOBEPTaTh THITOTE3bI HEMOCPEICTBEHHO
UCTIONB3YIOTCS TIPH PEIICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH U3 Kypca
buzuKm.

YMeHHne OpUEeHTHUPOBATHCS B MPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO POJIb BO BCEX
00J1aCTAX NeATeIbHOCTH YenoBeka. OpueHTaIus 4eJI0BeKa BO BpEMEHH U MMPOCTPAHCTBE —
HEOO0XOMMOE YCIIOBHE €r0 COIMAIbHOTO OBITHS, (hopMa OTPaKEHUS OKPYKAIOIIETO MHPA,
YCIOBUE YCIEUTHOTO TIO3HAHWA M AaKTHUBHOTO TIpeoOpa3oBaHUS ICHCTBUTEIHHOCTH.
OnepupoBaHrue MPOCTPAHCTBEHHBIMU 00pazaMu OOBEAWHSIET pa3HbIe BULI YUCOHOU U
TPYIOBON NESITEIBHOCTH, SBISETCS OMAHUM W3 MPOQPECCHOHAIEHO BaXHBIX KadecCTB,
MO3TOMY aKTyajbHa 3amada (OpMHUPOBaHHS Yy OOYYaIOIMIUXCS MPOCTPAHCTBEHHOTO
MBIIUICHAS KaK Pa3HOBUIHOCTH OOpPa3HOTO MBIIIIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA B
MOJITOTOBKE K MPAKTUYECKON JAESITETLHOCTH TI0 MHOTUM HaIpaBIICHUSIM.

[lenp ocBoeHusi mporpammbl yueOHOro kypca «l'eomerpusn» Ha 0a30BOM ypOBHE
oOydeHus: — o0rieo0pa3oBaTeIbHOE W OOIMICKYJIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS UYepes



oOecriedyeHre BO3MOXHOCTU TMPHOOPETEHUsT W  HUCIHOJB30BAaHUS CUCTEMATHUECKUX

T€OMETPUYECKUX 3HAHUM W JAEWCTBUH, CHEeUU(PUUHBIX TEOMETPUHU, BO3MOKHOCTHU

YCHEIIHOTO MPOJIOJDKEHUS 00pa3oBaHMsl 1O CHEHUATBHOCTSIM, HE CBS3aHHBIM C

MPUKIIAIHBIM UCIIOJIB30BAHUEM F€OMETPHUHU.

[Iporpamma o reomeTpur Ha 6a30BOM ypOBHE IMpeJHA3HAUYEHA ISl 00Yy4aroluxcs
CpeIHEH IIKOJbI, HE UCTIBITHIBABIINX 3HAUMTENBHBIX 3aTPy/IHEHUN HA YPOBHE OCHOBHOTO
obmero oOpaszoBanms. Takum oOpazom, oOydaromiuecs Ha 0a30BOM YpPOBHE JOHKHBI
OCBOUTH O0OIlME€ MAaTEeMaTUYECKUE YMEHHs, CBSI3aHHBIE CO CIEHU(PUKON TeOMETPUH U
HEOOXOAUMbIE [JIsi KU3HU B COBpeMEHHOM oOmiectBe. Kpome 3TOro, oHM HMEIOT
BO3MOXKHOCTh HM3yYHUTh TI'€OMETPUIO Oosiee TIIyOOKO, €Clu B JAJbHEHUIIEM BO3HHKHET
HEOOXOMMOCTh B TEOMETPUUYECKUX 3HAHUIX B MPO(ecCHOHATBHOM e TEeTbHOCTH.

JlocTkeHHEe  LEeaM  OCBOEHHA  MpOrpaMMbl  OOECIEYMBAETCS  PELICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopureTHbIMH 3aauaMu ocBoeHusl Kypca «['eomerpun» Ha
6a3zoBoM ypoBHe B 10—11 kiaccax sSBISIOTCS:

e (opmMupoBaHME TMpEeACTABICHUS O TE€OMETPUM KaK YacTH MHUPOBOU KyJIbTYphl M
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHHME TMPEACTABIECHUS O MHOIOIPAHHUKAX U TeJlax BpallleHUus Kak o
BOXHEHIINX MaTEeMATUYECKUX MOJENSIX, O3BOJISIOIIMX OMUCHIBATh U M3y4yaTh pPa3HbIE
SIBJICHUS OKPY>KAIOILIEr0 MUPA;

e (opmMupoBaHME yMEHHsI pacro3HaBAThb HAa YEPTEKax, MOJECISAX U B PEATbHOM MHUpPE
MHOTOTPaHHHUKH W TeJa BPAICHHUS,

e OBJIAJICHUE METOJAAMM pEIIEeHUs 3aJad Ha TOCTPOEHUS Ha M300paKEHUX
MIPOCTPAHCTBEHHBIX PUTYD;

e (dopMupoBaHHE YMEHHUs ONEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH O MHOTOTPAaHHUKAX M
TEeJIax BpAIleHUs] 1 UX OCHOBHBIMU CBOICTBaMH;

e OBJAJCHUE AITOPUTMAMH DPEILICHUS OCHOBHBIX THUIOB 3aJay; (pOpMUPOBAHHE YMEHUS
OPOBOJUTH  HECJIOKHBIE  JOKa3aTelIbHblE  PAcCyXJIEHUS B  XOJ€  pelIeHUs
CTepEOMETPUUECKHUX 33]1a4 U 33]1a4 C MPAKTUUECKUM COJIEPKAHUEM;

e pa3BUTHE UHTEJUIGKTYaJIbHBIX W  TBOPYECKHUX  CIIOCOOHOCTEH  OOydarolmxcs,
M03HABATEIHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHUH, KPUTUIHOCTH MBITIICHUS;

e (dopmupoBaHHe (QPYHKIHOHAIBHON T'PAMOTHOCTH, PEJIEBAHTHON TI'€OMETpUU: YMEHHE
pacro3HaBaTh NPOSBICHUS TEOMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B
pealIbHbIX JKU3HEHHBIX CUTYalUsSX WU NPU HM3YyUYEHUU JPYTHMX Y4YEOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (opmMynupoBaTh HX Ha S3bIKE
r€OMETPUM U  CO3/1aBaTh TEOMETPUYECKHE MOJENH, MPUMEHATb OCBOCHHBIN
reOMETPUUECKUN ammapaT i pelIeHUs MPaKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OLICHUBATD MOJIyYE€HHBIE PE3YIbTATHI.

OTIMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMbl SIBJSIETCS  BKJIIOYEHHE B  KypC
CTEPEOMETPUU B Hayaje €ro M3y4eHHus 3aJay, pellaeMbIX Ha YPOBHE HHTYUTHUBHOTO
MO3HAHUA, W ONpelNeiIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIUPYET
NPOTEKaHNUE UHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JaIbHEUIIIEMY U3YUYEHHUIO MTPEeIMETa.



[Ipennourenne oTHaéTCsl HATSATHO-KOHCTPYKTUBHOMY METOJY OOY4YEeHHs, TO €CTh
TEOPETHUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-IIPAKTUYECKON
NEATENIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN y Yy4alllUXcsd B Kypce
CTEPEOMETPUU TMPOBOJAUTCA 3a CUET PEIICHUS 3a7ad Ha CO3JaHUE IMPOCTPAHCTBEHHBIX
00pa3oB M 3ajlady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Coznanue oOpasza
IPOBOJUTCSA C ONOPOM Ha HArjdsgHOCTb, a ONEpHUpPOBaHME OOpa3oM — B YCJIOBHSX
OTBJICUEHHUS OT HATJIIIHOCTH, MBICJIEHHOTO H3MEHEHHUS €r0 HCXOJAHOIO COAEPIKAHMS.

OcHoBHBIE copaepkarenbHble JauHMKA Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpssMble W TIIJIOCKOCTH B MPOCTPAaHCTBE», «Tena BpalleHUs»,
«BekToppl M KOOpAMHATBEI B MNPOCTPAaHCTBE». POPMUPOBAHME JIOTUYECKUX YMEHHU
pacnpenesnseTcs He TOJIBKO MO COAEPkKATEIbHBIM JMHUSAM, HO U MO TofaM oO0y4yeHus Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHuUs.

Copnepxanue oOpa3oBaHMsI, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTaTaM OCBOCHMUS
pabodyeil mporpammsl, pacrnpeaeaéHHbIM M0 TofaM OO0y4YeHHs, CTPYKTYPUPOBAHO TAKUM
00pazoM, yTOObI OBJIAICHHE TEOMETPUUECKUMU MOHATUAMH U HAaBBIKAMH OCYIIECTBIISIOCH
MOCJIEOBATEIBHO U MOCTYNATENbHO, C COOJIIOIEHUEM MTPUHIUIIA IPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUSA BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY TIE€OMETPUYECKHX IpEACTaBICHUM
oOyuaromuxcs, paciupsisi 1 yriayO0ssis e€, o00pa3ysi IpOYHble MHOKECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun otBoaUTCS 2 yaca B Henemro B 10 knacce u 1 yac B Henento B
11 kiacce, Bcero 3a gBa rojaa ooydenus - 102 yueOHbIX Haca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpu. Touka, mnpsMas, IUIOCKOCTh, HPOCTPAHCTBO.
[TonsiTue 00 aKCMOMAaTHYECKOM IOCTPOECHHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHoO€e pacnosiokeHue MpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TTapalIeIbHbIC
U CKpelMBaromuecss npsmMbie. [lapamnenbHOCTh NPSIMBIX M IUIOCKOCTEN B MPOCTPAHCTBE:
IIapajuleNIbHbIE MPSMBIE B MMPOCTPAHCTBE; MAPAJLIEIBHOCTD TPEX MPSAMBIX; ITapaUIEIbHOCTD
PSMOM U IIOCKOCTH. YTUIBI C COHAIIPABICHHBIMM CTOPOHAMH; YIOJI MEXKIYy IPSMBIMU B
npocTpancTBe. llapamienbHOCTh IUIOCKOCTEW: MapajlleabHbIE IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IUIocKocTed. Ilpocreiimme mpocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH:
TeTpa’ip, Ky0, nmapauienenunesa; NIoOCTPOCHHE CEUYECHUH.

[leprieHIUKYISIPHOCTh NPAMOW W IUIOCKOCTH: NEPIEHIUKYJSIPHBIE TPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAJUIETBHBIE W IEPINECHIUKYJSAPHBIE K IUIOCKOCTH, INPHU3HAK
MEPIIEHAUKYJIIPHOCTH NPSMOW M IUIOCKOCTH, TEOpPEMa O IMPSIMOM NEPIECHAUKYISPHOU
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YOI MEXKAY NPSAMOU U IIJIOCKOCTBIO; ABYTPAHHBIN YroJ,
JIMHEWHBINA YTOJI ABYTPAHHOTO yriia. [ lepneHauKyIisp 1 HaKJIOHHBIE: PACCTOSTHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 IUIOCKOCTH, MPOEKUUs (UTYpbl HA IUIOCKOCTb.
[lepneHAUKyISIPHOCTD IUIOCKOCTEW: NPU3HAK NEPIECHAUKYISIPHOCTH ABYX IUJIOCKOCTEM.
Teopema o TpEX NepHeHANUKYIISIpax.

MHoOrorpaHHuKH

[loHATHE MHOTOTpaHHHKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHMKA, BBINYKIBIE U
HEBBIITYKJIBIE MHOTOTPAHHMKH; pa3BEPTKa MHOTorpaHHuka. llpusma: Nn-yrosbHas npusma;
T'PaHU ¥ OCHOBAHUS MPU3MBI; TIPSIMAasi U HAKJIOHHAS TPU3MBbI; 00OKOBas U MOJIHASI TOBEPXHOCTh
npusMsbl. [lapannenenumnen, npsMOyroiabHbIA apajielienue u ero ceorcrna. [lupamuna:
N-yrosibHas NUpaMHia, TPAHU U OCHOBAHUE MUPAMHJIbI; OOKOBAs U IMOJIHASL MOBEPXHOCTH
MUPAMUJBI; TIPABUJIbHAS W YCEUEHHAs NHUpaMUa. IJIEMEHTbl TPU3MBI U TMHUPAMUIBIL.
[IpaBrIIbHBIE MHOTOTPAHHUKH: ITIOHATHE NMPABUJILHOTO MHOTOTPaHHUKA; IPABUJIbHAS ITPU3Ma
Y TpaBUJIbHAS NMHUpaMUAa; NpaBUJIbHAs TPEYrojbHAas MUpPaMHUAAa U MPABWIbHBIA TETpa’rap;
ky0. I[IpencraBnenue o nMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadAp, IOACKAdJp U UKOCAdIP.
CedeHust IpU3MBbI U TUPAMUIBI.

CumMeTpusi B POCTPAHCTBE: CUMMETPHSI OTHOCHUTENIBHO TOYKH, MPSMOM, TIIIOCKOCTH.
DNeMEeHThl CHMMETPUU B MUpAMUAAX, apauiesIenuneax, NpaBUiIbHbBIX MHOTOIPAHHUKAX.

Brruncnenne »1€MEHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHanu, yriasl. [lnomans
OOKOBOW MOBEPXHOCTH W MOJHOW MOBEPXHOCTH MPSMOM MPU3MBI, IUIONIAJb OCHOBAaHWM,
TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsAMOW npu3mbl. [lmomans OOKOBOM MOBEPXHOCTU U
MTOBEPXHOCTH MTPABWJIBHOW TUPaMU/IbI, TEOpEMA O IIOIIAIN yCEeUEHHOU nupaMuibl. [lonsaTue
00 00béme. O0BEM MUpaMUIbI, IPU3MBI.

[Tono6ueie Tena B mpoctpaHcTBe. COOTHOLICHHUSI MEXIY IUIOMIAAIMU TTOBEPXHOCTE,
00BéMaMu TTOOO00HBIX TEJL.



11 KIIACC

Tesia BpaleHnus

[unuaapuyeckas MOBEPXHOCTb, 00pa3ylolIMe HWJIMHIPUYECKOW MOBEPXHOCTU, OCh
UWIMHAPUYECKOM ToBepXHOCTH. Llunmuuap: ocHoBaHust W OOKOBasg IOBEPXHOCTD,
o0pa3yrolas U 0Ch; IJIOMAAs OOKOBOW M TOTHON MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3ylolue KOHUMYECKON MOBEPXHOCTH, OCh M BEpIIMHA
KOHHUYEeCKOM nmoBepxHocTU. KoHyc: ocHOBaHuWE W BepilnHa, 00pasyromias U OCh; IO
OOKOBOM U MOJIHOM TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolIie U BHICOTa; OCHOBAHUS U
OOKOBasi HOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, IuaMeTp; IIONaab MOBEPXHOCTU cdephl. B3aumuoe
pacnojoxkeHue cepsl U MIIOCKOCTH; KacaTellbHas INIOCKOCTb K cdepe; Tuiomab chepsl.

N300paskeHne Ten BpallleHus Ha TIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KomOunauu Ten BpaiieHus U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIN OKOJIO
cdepsl; cepa, BMCaHHAsi B MHOTOI'PaHHUK, UITK TEJIO BPAILCHUS.

[lonarue 06 o0BEéMe. OcHOBHBIE CBOWicTBa 00BEMOB Tel. Teopema 00 o0O0BEME
PSIMOYTOJILHOTO Tapaijiesienunena u ciaeactsus u3 He€. O0béM nunuuapa, kKonyca. O0bEM
napa v miomaasb chepol.

[TonoGHbie Tena B npocTpaHcTBE. COOTHOLIEHUS MEXKIY MIIOMIAAsIMU TOBEPXHOCTEMH,
00BbEMaMHU TTOJOOHBIX TE.

Ceuennss nwivMHapa (MapajvieibHO W TEPIEHAMKYJSIPHO OCH), CEYEHUs KOHyca
(mapasuiesIbHOE OCHOBAHMIO M IIPOXOIAIIEE YEPE3 BEPIINHY ), CEUYEHUS Iapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTtop Ha miuockocTM W B mpocTpaHcTBe. Cl0)KEHHME U BBIYMTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpA Ha Ynci0. PaznoxkeHne BeKTopa no TpEM HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuno napamenenumnena. Pemenue 3aiad, CBI3aHHBIX C TPUMEHEHUEM ITPABUII IEVCTBUMN
¢ Bekropamu. [IpssmMoyrosibHas cuctemMa KOOpAUHAT B MpocTpaHcTBe. KoopanHaThl BEKTOpA.
[Ipocreiinme 3aayu B KOOpAMHATAX. YT0J MexAy BekTopamu. CKalsipHOE MPOU3BEIACHUE
BEKTOPOB. BrIuKcCiieHHE YTIIOB MEX Y MPSAMBIMU U TIIIOCKOCTAMH. KoOpIMHAaTHO-BEKTOPHBIN
METO/1 TIPU PEILICHUH T€OMETPUUYECKUX 3a/1aY.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTro npeamera «MareMmaTukay
XapaKTEepU3yIOTCA:

I'pa:xxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKAAHCKON TMO3UIUU OOYy4YaIOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOro O0OIlIecTBa, MPEACTABICHHEM O MaTeMaTHYEeCKUX
OCHOBax (hYHKIIMOHUPOBAHUSI PA3NIMYHBIX CTPYKTYp, SIBICHHUM, MPOLEAyp TIpakIaHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHI WU TP.), YMEHHUEM B3aUMOJICHCTBOBaTh C COIMAIBLHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUHCKOM TPaXKJAHCKOMW UIACHTUYHOCTH, YBAXECHHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUICKOW MATeMaTUKH, IIEHHOCTHBIM OTHOIIICHUEM K
TOCTHKECHUAM POCCUMCKHMX MATEMATHKOB M POCCUHUCKOM MAaTeMaTH4Ye€CKOW IIKOJIbI, K
MCIIOJB30BAHUIO 3TUX JIOCTHXKEHUM B APYTUX HAyKaX, TEXHOJOTUIX, chpepax SKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHMEM JYXOBHBIX IIEHHOCTEH pPOCCHUUCKOro Hapoaa; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O  CO3HAHUS, JTUYECKOrO0 TMOBEJCHUS, CBA3AHHOIO C MPAKTHUYECKUM
MIPUMEHEHUEM JTIOCTHXKEHUN HAYKU U ACSATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaaa
B [TIOCTPOCHUE YCTOMUYUBOTO Oy IyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHWEM K MHUpPY, BKIOYAas OSCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajlau, PEIICHUM, PACCYKJICHHM; BOCIHPUUMUHUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHsI TPUMEHITh MaTEMaTU4YeCKHe 3HAHWUS B HWHTEpecax
3I0pOBOTO M 0€30macHOro 0opasza >KM3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO
(3mopoBO€E MUTaHUE, COAUTAHCUPOBAHHBIN PEXKUM 3aHITHH U OTIbIXa, peryJapHas pu3ndecKas
aKTUBHOCTb);  (PU3MYECKOTO  COBEPIICHCTBOBAHMS, TIPU  3aHATUSIX  CIOPTUBHO-
03JI0POBUTEJIILHON JAEATEILHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYYy, OCO3HAHUEM IIEHHOCTU TPYOTIO0US; HHTEPECOM K Pa3InyHbIM
chepam nmpodeccHOHATTBHON AESTEILHOCTH, CBSI3aHHBIM C MATEMATHUKOM U €€ MPUII0KEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIM BBIOOpP Oyaymied mpodeccun U peann30BHIBATH
COOCTBEHHBIC >KU3HCHHBIC IUTAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MAaTEMaTHYECKOMY
00pa30BaHUIO M CAaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH KM3HU; TOTOBHOCTBIO K AKTUBHOMY
YYACTHIO B PELICHUM NPAKTUYECKUX 3a]1a4 MaTEMATUYECKON HAIIPaBICHHOCTH.

IKOJIOruYecKoe BOCIMTaHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIBTYPhl, TIOHUMAHUEM BIHSHUS COIUAIBHO-
AKOHOMMYECKHX MPOILIECCOB HA COCTOSIHUE MPUPOJHONW M COIMATIBLHOM Cpeabl, OCO3HAHUEM



rno0anbHOTO XapakTepa »JKOJIOTMYECKHX MpoOJieM; OpueHTaluuell Ha MNpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUM [T pelIeHus 3a/1a4 B 00J1aCTH OKPY>KaIOLIeH cpeibl, TNTaHUPOBAHUS
MOCTYIIKOB M OIICHKH WX BO3MOXKHBIX TMOCJIEACTBUI AJISI OKPYKAIOIIEeH Cpebl.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOH MPAaKTHKH, NOHUMAaHMEM MaTeMaTHYeCKOW HayKH Kak
cepbl YeIOBEUECKOW NEeSATETBbHOCTH, JTAaoB €€ Pa3BUTHS U 3HAYMMOCTHU Ui Pa3BUTHUA
[UBWIN3ALMU; OBJAJCHUEM S3IKOM MAaTEMaTUKA W MaTeMaTHYeCKOW KyJIbTYpOH Kak
CPEACTBOM TIO3HAHUSI MHPA; TOTOBHOCTBIO OCYIIECTBISTH MPOSKTHYIO M HCCIIEIOBATEIBCKYIO
AESITeTbHOCTh WHAUBH/YaIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpeameTHble  pe3ylbTaThl  OCBOEHMsSI  MPOrpaMMbl  Y4eOHOro  MpeaMeTa
«MaremaTuka» XapaKTEpHU3YIOTCS OBJAJCHUEM YHUBEPCAIbHBIMH HO3HAGAMETbHbIMU
0elcmeusMy, VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OUCMBUSIMU,  YHUBEPCATbHbIMU
Dpe2yAMUBHbIMU OeCMBUIMU.

1) Vuueepcanvnvie nosmasamenwvhvle Oeticmsusi, obecneuusaiom Gopmuposanue
0a306blX KOCHUMUBHBIX NPOYECcco8 o0OYyUawuxcs (oceoenue Memooo8 HO3HAHUSA
OKpYIHCaowe2o0 Mupa; NpUMEHEeHUe JOSUYECKUX, UCCIe008amenbCKux Onepayull, yMeHuil
pabomams ¢ ungpopmayueii).

ba3oBble Jjornyeckue 1eicTBUA:

e BBIBJIITH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKA MATEMATHUYECKIUX OOBEKTOB,
MOHSTHH, OTHOIICHUA MEXY MOHATUSIMH; (GOPMYIHPOBATH OMPEIECTCHUS TTOHITHII;
YCTaHABIMBAaTh CYHIECTBEHHBIH MPHU3HAK KIACCU(PUKALMK, OCHOBAHHS JUIA
000011IeHHS U CPAaBHEHHUSI, KDUTEPUHU TPOBOJMMOIO aHAIMN3a;

e BOCIPUHUMATH, POPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIACHUS: YTBEPAUTEIbHbIC U
OTpUlIaTeIbHBIC, €IUHUYHBIC, YACTHBIC U O0IINE; YCIOBHEIE;

e BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHUBOPEYHS B
¢dakTax, AaHHBIX, HAOMIOACHUSIX W YTBEPKICHUSIX; MpenjaraTb KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JIeTIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ICTYKTUBHBIX U UHTYKTUBHBIX
YMO3AKJIFOUCHUH, YMO3aKIIFOUYEHUH 110 aHAJIOTUU;

e TIPOBOAWTH CAMOCTOSITENIHO JIOKA3aTENbCTBA MAaTEMATHUYECKHX YTBEPXKICHHMA
(IpsiMBIE ¥ OT TIPOTUBHOTO), BBICTPAMBATh apTyMEHTAIHMIO, TPUBOANTH IPUMEPHI U
KOHTPIIPUMEPDI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOJIBL;

e BBIOMpaTh CMOCO0 pemieHus y4eOHOU 3amauM (CpaBHMBAaTh HECKOJHKO BApHUAHTOB
pelIeHus, BBIOMpaTh Hanbosee MOIXOIAIINMA C yYETOM CaMOCTOSITENTFHO BBIJICTICHHBIX
KPUTEPUER).

Ba3oBhlIe ucciieqoBarebLCKHUe JeMiCTBUA:

e HCIOJIb30BAaTh BOMPOCHl KAk HCCIEAOBATEIbCKUNA HHCTPYMEHT TO3HAHUS;
GopMynupoBaTh  BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHe,  MpoljeMmy,



yCTaHaBIUBATh KICKOMOE U JaHHOE, POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO
TIO3UIINIO, MHCHHE;

NPOBOJIUTh CAMOCTOSATEIHHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIICIOBAHHE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYecKOoro OOBEKTa, SIBICHHUA, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMHU, SIBJICHUSIMU, TIPOIIECCAMU;
CaMOCTOSITENIEHO  (OPMYIUPOBAaTh OOOOIIEHHWS W BBIBOABI IO  pe3yibTaTaM
IPOBEAEHHOTO HAOTIOICHHUS, UCCIICIOBAHUS, OIICHUBATh IOCTOBEPHOCTD IMOJTYICHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIECHNI;

MPOTHO3MPOBATh  BO3MOXKHOE  pPa3BUTHE TpOIECca, a TakKe BBIIBUTATH
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanueii:

2)

BBISBJISITH 1e(DUUUTHI HH()OPMALIUY, JAHHBIX, HEOOXOJUMBIX JJIsl OTBETA HA BONPOC U
JUTSL pelIeHUs 3a]1a4H;
BBIOMPATh MH(POPMALMIO W3 HMCTOYHUKOB PA3IHMYHBIX THIIOB, AHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh NH(POPMALINIO PA3IUUHBIX BUAOB U (HOpM
IIPE/ICTABIICHNUS;
CTPYKTYpUpOBaTh HMH(OpPMAIMIO, NPEACTaBIATh €€ B pa3iuyHblX (opMax,
WJUTIOCTPUPOBATH IpapUuecK;
OLICHUBATh HAAEKHOCTh HMH(MOpPMALMU IO CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvnvie KOMMYHUKAMUGHbLE oeticmeus, obecneuugarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAOUSUXCSL.
Oo0menue:

BOCIIPHHUMATH U (JOPMYJIUPOBATH CYXKJICHHSI B COOTBETCTBUH C YCIOBUSIMHE U LIEIISIMU
OOIIeHus; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
NUCHbMEHHBIX  TEKCTaxX, JaBaTh TOSCHEHHWs] 10 XOAYy pCIICHHs 3aJadyH,
KOMMEHTHUPOBATh IMOJIyUYCHHBIN PE3yJIbTaT;

B XOAe OOCYKICHHUS 3aJaBaTh BONPOCHI II0 CYHIECTBY OOCY)KIaeMOW TEMBbI,
npoOJIeMbl, pelraeMoii 3a1auu, BHICKa3bIBaTh UJICH, HAIICJICHHBIC Ha TIOUCK PEIICHHS;
COIIOCTABJISITh CBOM CYXICHHS C CYXICHUSMH JAPYTrUX YYaCTHUKOB JHAJIOra,
OOHAapy)KUBaTh pa3M4le ¥ CXOJACTBO TO3WIMK; B KOPPEKTHOH (opme
(GopMyTHpOBaTH pa3HOTIIACHSI, CBOM BO3PaKCHUS;

NPEACTABIIATh PE3yJIbTaThl PEHICHUS 3a/1a4H, SKCIICPUMEHTA, UCCIICAOBAHUS, IIPOCKTA;
CaMOCTOSITEIIEHO BBIOMpATh (hopMaT BBICTYIUICHHUS C YYETOM 3a/ad MPE3CHTAUU U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHuvecTBo:

IOHMMATh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHAWBUYaJIbHON pabOThI
OpU pelleHuHd Y4eOHBIX 3aJady; IPUHHUMATh LEJIb COBMECTHOH JAESITENbHOCTH,
IUIAHUPOBAaTh OPTaHU3AIMIO COBMECTHOM paboThl, pachpenensiTh BHABI pPadoT,
JIOTOBApUBATHCSA, OOCYX AAaTh MPOLECC U pPe3yabTaT paboThl; 0000IaTh MHEHUS
HECKOJIbKUX JIFOACH;



e YYacTBOBaTh B TPYIIOBBIX ¢opmax paboTel (0O0CykAeHHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BHIMOJIHATH CBOKO YacTh pabOThl 1 KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YWICHAMH KOMaH/bl; OIIEHUBATh KAUeCTBO CBOETO BKJIA/la B
oOmuii  TPOAYKT 1O  KpuUTepusM,  CHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aMMOJECHUCTBUA.

3) Vuusepcanvuvie pezynamusnvie Oeticmeus, obecneuusarom  Gopmuposanue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanms:

e COCTaBIIATH IJIaH, AJITOPUTM PEIICHUS 3a7a91, BRIOUPATH CIIOCO0 PEIICHUS C YIETOM
MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOM MH(OpMAIIUU.

CaMOKOHTPOJIb:

e BIJIAJICTh HABBIKAMHU ITO3HABATCIBHONW pedIECKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JEUCTBUN W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YJNbTATOB; BIAIETh CIIOCOOAMH
CaMOTIPOBEPKH, CAMOKOHTPOJIS MpOIecca W Pe3ysIbTaTa PEIICHUs MaTeMaTHIeCKOn
3a/lauu;

e TMPEABUIETH TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTD IIPHU PEILICHUH 33]1a4i, BHOCUTD
KOPPEKTHUBHI B ACATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, TAHHBIX, HAWIEHHBIX
OIUOOK, BEIIBJICHHBIX TPYIHOCTEH;

e OIICGHUMBATh COOTBETCTBUE pe3yJbTaTa IEJIU U YCJIOBHUSM, OOBSCHATH TPUYUHBI
JOCTW)KEHUST WM HETOCTIKCHUSI PE3YNIbTaTOB JACSATEIBHOCTU, HAXOAUTH OIIMOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

OmnepupoBaTh MOHATUSIMH: TOUKA, PSMasi, IIIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX TPU  PEIICHUU
TeOMETPUUYECKUX 3a/1a4.

OnepupoBaTh MNOHATUSMHU: MAPAIICIBHOCTh M MHEPHEHAUKYJISIPHOCTh MPSMBIX U
IIJIOCKOCTEM.

KnaccudumnmpoBaTs B3auMHOE pacioiosKeHHE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBaTh TOHATUSMHU: JABYTPAHHBIM yTroJl, TpaHW JABYIPAHHOTO yria, pedpo
JABYTPAHHOTO YIJIa; TMHEHHBIN YroJl IBYIpaHHOTO yIila; TpajycHasi Mepa ABYTPAHHOIO yIiia.

OnepupoBaTh MOHATHSIMH: MHOTOIPAHHUK, BBIMYKJIbIM U HEBBIMYKJIbI MHOTOTPaHHUK,
AJIEMEHThI MHOTOT'paHHUKA, IPABUIBHBI MHOTOTPaHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MMpaMu/a; MpU3Ma, MPsiIMOYTOJIbHBIN
napajuienienunes, kyo).

KnaccudunupoBaTe MHOTOTPAaHHUKH, BbIOMpass OCHOBaHMS IS KiacCH(UKALUU
(BBIMTYKJIbIE W HEBBINMYKIJIbIE MHOTOTPAHHUKH, MPaBWJIbHBIE MHOTOTPAHHUKH; TpPSIMbIE U
HAKJIOHHBIE TIPU3MBI, MTApaJIICTEIHUIIE b ).



OmnepupoBaTh MOHATUSAMU: CEKYIIAs MJIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH IPUHIIUIIBI TIOCTPOSHUS CEUSHUH, HCIIONIb3YsI METOT CIICIOB.

CTpouTh CeUeHUsI MHOTOTPAHHUKOB METOJIOM CJIEIOB, BHITIOIHSTH (BEBIHOCHBIC) TUIOCKHE
YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemare 3amaun Ha HAXOXKICHUE TEOMETPUUYCCKUX BEIUYMH TIO0 O0O0pas3amM WiIH
QITOpUTMaM, TPUMEHSSI U3BECTHBIC aHATMTUYCCKHUE METOMBI MPH PEIICHUU CTaHIapTHBIX
MaTeMaTHYECKUX 3a]a4 Ha BBIUYMCICHHE PACCTOSHUN MEXKIY IBYMS TOYKaMH, OT TOYKH JO
MIPSAMO#, OT TOYKH JI0 TUIOCKOCTH, MEXKTY CKPEITUBAIOIIUMHUCS MPSIMBIMH.

Pemare 3amaun Ha HaXOXKICHUE TEOMETPUUYCCKUX BEIUYMH TIO0 O0O0pas3amM WiIH
aNroOpuTMaM, MPUMEHSS W3BECTHBIC AHATMTHYCCKUE METOABI NPH PEIICHUH CTaHIApTHBIX
MaTeMaTUYECKHX 3a]1a4 Ha BEIYUCIICHUE YTJIOB MEXK/y CKPEUTUBAIOIIUMHUCS MPSIMbBIMU, MEXKTY
MPSIMOM M TTOCKOCTBIO, MEXY MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Brraucisats 00bEMBI B TIJIOMAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, TUpaMua)
C mpuMeHeHueM (OpMyIT; BBIUMCIATH COOTHOIICHUS MEXKIY IUIOMIAISIMH TOBEPXHOCTEH,
00BbEMaMU MOA0OHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUAMH: CHUMMETPUs B MPOCTPAHCTBE; IEHTP, OCh U IUIOCKOCTH
CUMMETPHH; IIEHTP, OCh U TIIOCKOCTh CUMMETPUU (QUTYPHI.

N3Bnekats, mpeoOpa3oBhIBATH M HHTEPIIPETUPOBATH HH(GOPMAITHIO O TPOCTPAHCTBEHHBIX
TCOMETPUUIECKUX (UTYypax, MPEACTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

[Ipumensaty reoMmeTpuyeckue (aKThl I PEIICHUS CTEPEOMETPUUYECKHUX 3ajiad,
MIPEANOIATaOIINX HECKOIBKO IIArOB PEIICHUS, €CIIH YCIOBUS IPUMEHEHUS 3aJaHbl B SBHOU
dhopme.

[IpuMeHATh MpOCTEHIIMEe MTPOrpaMMHBIE CPEJCTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI PU PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4.

[IpuBoANTH TpPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJE U >KU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONyYeHHBIC 3HAHUS Ha TIPAKTUKE: aHAJIM3UPOBATh PEalbHBIC CUTYAIlUUd U
MPUMEHATh M3yYEHHBIC TIOHATHS B TMPOIECCe ITOMCKAa PEIICHUS MaTeMaTHYCCKH
chOopMyTUPOBAHHON MPOOJIEMBI, MOJACIUPOBATh PEATHHBIC CHUTYAIlMH HA SI3bIKE TEOMETPHH,
MCCJIEIOBATh TIOCTPOCHHBIC MOJICIIH C MCTIOJIh30BAHUEM T€OMETPHUUCCKUX MOHATUA U TEOPEM,
anmaparta anreOpbl; pemarh MPaKTUYECKWe 3a7a4d, CBSI3aHHBIE C HAXOXKJICHHEM
IrCOMETPUYCCKHUX BEITUYHH.

11 KITACC

OnepupoBaThb  TOHATHUSAMHU:  I[WJIMHApPUYECKass  IOBEPXHOCTb,  OOpasyrolue
HUWIMHIPUYECKON TOBEPXHOCTH; UWIMHIP; KOHMYECKas TMOBEPXHOCTh, OOpasyrolue
KOHUYECKOU MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBate Tena BpameHus (LMIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYEHHSI TEJ BpaILlEHUsL.

KrnaccudunupoBaTs B3aUMHOE pacnoioskeHue chephl U MIO0CKOCTH.



OnepupoBarh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA CETMEHTA;
IIAPOBOM CJIOM, OCHOBAHHE IIAPOBOI0O CJIOSI, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

BbruncnsaTe 00bEMBI U IJIOLIAAN IOBEPXHOCTEHN TN BpallleHUsl, FEOMETPUUECKUX TEN C
npuMeHeHueM Gopmy.

OmnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIHCAHHBIN B cepy U OMUCAHHBIN OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAICHHUS.

BbIuMcasaTe COOTHOLIEHUSI MEXKIY IIIOLIAASIMU OBEPXHOCTEN U 00bEMaMU MOJOOHBIX
TeIl.

N3o06paxaTh m3ydaemble (UTYpPHI OT PYKH U C MPUMEHEHHEM MPOCTHIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUIYp:
BU/I CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJ BPAIICHHUS.

W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPa30BBIBATH HH(OPMALIMIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha YepPTEXaX U PUCYHKAX.

OnepupoBath NMOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEUCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB U YMHOXKCHUSA
BEKTOpPA Ha YKUCII0, OOBSACHATh, KAKUMU CBOMCTBAMH OHU O0JIaJaIO0T.

[IprMeHATh MpaBUIIO NTapajuIeIICIUIEAA.

OneprpoBaTh NOHATHSAMU: JTEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YrOJI MEXKIY BEKTOPAaMH, CKaJISPHOE
IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIEC U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEKTY BEKTOPaMHU,
CKAJISIPHOE MPOU3BEAEHUE, PACKIIAIBIBATH BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B ICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensiTb reoMerpuueckue (akTbl JUIsl PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
MIPEAIIONIATAIOIINX HECKOJIBKO IIArOB PELICHUS, €CJIM YCIOBUSA PUMEHEHHU 3a7aHbl B IBHOU
dhopme.

Pemlare mpocreimne reoMeTpUYecKHE 3aJayd  HAa [PUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemware 3amaun Ha AOKa3aTeNbCTBO MATEMAaTHYECKHMX OTHOLIEHUNM W HAXOXICHUE
reOMEeTPUUYECKUX BETMUYMH M0 00pa3am WiK alropuTMam, IpUMEHssl U3BECTHBIE METObI IPU
PELIEHNN CTAHAAPTHBIX MaTEMaTHYECKHX 3a]ad.

[IprMeHATh MpoCcTENIINE MTPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPY PELICHUN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoanUTh TIpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE U JKHU3HU,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOy4eHHBIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEAIBHBIC CUTYALlMH U
OPUMEHATh HW3YYEHHBIE TIOHATHS B IIPOLECCE IIOMCKA PEIICHWS MaTeMaTU4YeCKU
chOopMyIMPOBAHHON TPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYallMHd Ha SI3bIKE T€OMETPUH,
HCCIIEI0BATh IIOCTPOEHHBIE MOJIEIH C UCIOJb30BAHUEM I'€OMETPUUECKUX ITOHATHN U TEOPEM,
anmapara aiareOppl; pelaTh MPAKTUYECKHWE 3aJaud, CBSI3aHHbIE C HAXOXICHUEM
Ir€OMETPUYECKHUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL MPSIMBIX | 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Temna Bpamenus 12
OOBEMEBI TEN 5
BekTopbl ¥ KOOPIMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001EeHNE, 7 1
crcTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0













