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MNOACHUTEJIbHAS 3AITNCKA

PaGouas mporpamma ydebHOTO Kypca «I'eomeTpusi» 6a30BOr0 ypOBHS IS
oOyuarormuxcst 10 — 11 kmaccoB paspabotana Ha ocHOBe DenepasbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHET0 001Iero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHMA, TPEIBIBIIEMBIX K
MaTeMaTUYeCKOMY OOpa30oBaHUIO, WM TPaAuIMd POCCHIICKOr0 00pa3oBaHMUS.
Peanuzanmsi mporpaMMbl 00eCTIEeYMBACT OBJIAJICHNE KITFOUEBBIMUA KOMITCTCHIIUSMH,
COCTaBJISIIONIMMH OCHOBY JIJII CaMOpPa3BUTHS M HEMPEPBIBHOIO 0Opa3oBaHMS,
IIEJIOCTHOCTh OOIICKYJIbTYPHOTO, JTUYHOCTHOTO W TIO3HABATEIBLHOTO Pa3BUTHSI
JMYHOCTH 00YJaroIIMXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpUM Ha YPOBHE CpEIHEro OOLIero
oOpa3oBaHus OO0YCJIOBJI€HA NPAKTUYECKONM 3HAYUMOCTBIO METANPEIMETHBIX H
IPEAMETHBIX PE3YJbTATOB OOYyYEHHsS] T€OMETPUU B HAIPABICHUH JIMYHOCTHOTO
pa3BUTHs OOywaromuxcs, (GpopMuUpoBaHUS (QPYHKIUOHAIBHOM MaTeMaTHYECKOM
IPAMOTHOCTH, U3YUYEHUS IPYTUX y4eOHBbIX AUCHUIUIMH. Pa3BuTHe y 00ydaromuxcs
NPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATBHOIO0 M HCAIBHOI0, XapaKTepe OTPAKECHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUU U ITPOLIECCOB PEATBHOIO MUPA, MECTE TEOMETPUH
B CHCTEME HayK U POJIM MaTEMaTHUYECKOTO MOJICTUPOBAHNS B HAYYHOM IMO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS yUAILUXCS, a
TaK)K€ KayeCTB MbIIUICHUS, HEOOXOAUMBIX MJIsi aJalnTalid B COBPEMEHHOM
o01ecTBe.

['eomeTpus sBigercs OAHUM M3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHHsA, TaK KaK OOECHEYMBAET BO3MOXKHOCTh M3YYCHHS Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOU.

Jlornyeckoe MblUieHUe, (GOpMHUPYEMOEe MNPHU HM3YUYEHUU OOYyYaroIMMHUCS
MOHATUHUHBIX OCHOB T€OMETPHUH U MOCTPOEHUHU LEMOYKH JIOTHYECKUX YTBEPKACHU I
B XOJ€ pEUIEHUsI T€OMETPUYECKUX 3a/Jad, YMEHHUE BBIABUTaTb M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEICTBEHHO HMCIOJBb3YIOTCA MPU PEIICHUU 3alady €CTECTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O0OJAcCTsIX AeATeIbHOCTH ueioBeka. OpHeHTalus YejoBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIIOBHE €ro ColHalbHOro ObiTHs, (opma
OTPaXKEHUSI OKPY’KAOLIET0 MHPA, YCIOBHE YCIHEHIHOTO IO3HAHUS M aKTUBHOIO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTH. OnepupoBaHHEe  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3Hble BUJIbI yUeOHON U TPYAOBOM A€ATEIBHOCTH, SIBIISETCS
OJHUM M3 TPOPECCHOHATBHO BaXXHBIX KayecTB, MO3TOMY AaKTyaJlbHa 3aJaya
dbopmupoBaHus y  OOydYarOHIMXCS  MPOCTPAHCTBEHHOIO  MBIIUICHHUS — Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS — CYLIECTBEHHOIO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTH IO MHOTUM HaIIPaBJICHUSM.



Ilenp ocBoeHus mporpammel yueOHoOro kypca «I'eomerpus» Ha 0a30BOM
ypoBHE 00yueHuss — oOmeo0pa3oBaTeIbHOe U OOIIEKYJIbTYPHOE pPa3BUTHUE
oOyuarouxcs yepe3 odecredeHre BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TE€OMETPUUECKUX 3HAHUM U JACHCTBHUM, cHernupUIHBIX
F€OMETPUH, BO3MOKHOCTM  YCIIEHIHONO  MPOJOJDKEHHS  0Opa3oBaHMs IO
CHELUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIOJb30BAaHUEM T'€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpPOBHE MpeJHA3HAYEHA IS
oOyyaroluxcs CpeaHeN MIKOJIbl, HE UCTBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUI
Ha ypOBHE OCHOBHOrO 001ero oopasopanus. Takum oOpa3om, oOyuaromuecs: Ha
0a30BOM YPOBHE JJOJKHBI OCBOUTH 00ILIME MATEMATUYECKUE YMEHUS, CBSI3aHHBIE CO
CHEelM(PUKON reOMETPUN U HEOOXOAMMBIE JJIsl dKU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, oH1 UMEIOT BO3MOKHOCTh U3YUUTh FEOMETPHIO OoJiee TiTyOoKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKHUX 3HAHUSIX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a7ay. [IpuopuTeTHBIMM 3aJadaMH OCBOEHHMS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBIAIOTCA:

e (GopMUpOBAHHME TPEIACTABICHUA O TE€OMETPUM KaK 4YacTH MHUPOBOM

KYJBTYPBI U OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAKOIIUM MUPOM;

e (GopMUpOBaHUE IPEJCTABICHHUS O MHOIOIPAaHHUKAX U TeJIaX BpalLEHUs KaK
O BAKHEWIIMX MATEMAaTHYECKUX MOJENSIX, MO3BOJISIIOLIMX ONUCHIBATH H
U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOLIEro MUPA;

e (opmupoBaHHEe yMEHHUSA paclo3HaBaTh Ha YepTexKax, MOJAENAX U B
peaIbHOM MHPE MHOTOIPAHHHUKY U TeJla BpalleHUS;

® OBJIQJICHHE METOJaMH PEILEHUs 3a/lay Ha MOCTPOCHUS Ha M300paKeHMSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHHE€ yMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHUSIMH O
MHOTOTPAaHHHUKAX M TeJaX BPAILLECHUS U UX OCHOBHBIMU CBOMCTBaMU;

® OBJAJCHHE  QITOPUTMAMH  PEIICHHs  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOBaHHE yMEHHUS MPOBOJUTH  HECIOXKHBIE JOKa3aTeJbHbIE
paccyXJIeHUs B XOJI€ PEIICHUS CTEPEOMETPUYECKUX 3a7ady W 3ajad ¢
IIPAaKTUYECKUM COJEPIKAHHUEM;

® pa3BUTHE UHTEIIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
NIO3HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBILLJIEHUS;

e (opmupoBaHue PyHKIIMOHATILHON IPaMOTHOCTHU, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACTIO3HABATh MPOSBICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3yYCHHUU
IpYruX  y4eOHbIX  MPEIMETOB,  TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, (POpPMYJIMPOBATh WX Ha SI3bIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIM, NPHUMEHATh OCBOEHHBIM TI'€OMETPUUYECKUN
anmapar i1 peleHuss  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3a]ad,
WUHTEPHPETUPOBATh U OLICHUBATh MOJYUYEHHBIE PE3YJIBTATHI.



OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCS BKJIIOUYEHHE B KypC
CTEPEOMETPUH B HAYAJIE €0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
NO3HAaHUS, U OIpPEAENEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIIJICHHUS,
CTUMYJIMPYET NMPOTEKAaHNE MHTYUTHUBHBIX IIPOLIECCOB, MOTUBUPYET K TAJIIBHEUIIEMY
W3YUYCHHUIO IIPEAMETA.

[Tpenmourenue oTHAETCS HATIISAIHO-KOHCTPYKTUBHOMY METOTy OOy4YEHHs, TO
€CThb TEOPETUYECKHE 3HAHUSA MMEIOT B CBOCH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JAESITEIBHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEACTABICHUN Yy
YYAIIAXCS B Kypce CTEPEOMETPUH ITPOBOJUTCSA 33 CUET PEIICHHMSI 3a/1a4 Ha CO3JaHUE
IPOCTPAHCTBEHHBIX 00pa3oB M 3ajad Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3naHue oOpa3a MpPOBOJUTCS C ONOPOM Ha HArJISAHOCTh, a
ONEpUPOBAaHUE 00pPA30M — B YCJIOBUSX OTBJIEUEHHUS OT HAIJISIAHOCTH, MBICIEHHOTO
W3MEHEHHUS €r0 UCXOAHOTO CONEP/KAHMS.

OcHoBHBIE cozaepkarenbHble TuHUN Kypca «['eomerpum» B 10-11 kmaccax:
«MmuororpanHukn», «lIpsiMble U IIIIOCKOCTH B MPOCTPAaHCTBEY, «Tena BpameHus»,
«BeKTOpBI 1 KOOPAMHATEI B POCTPAHCTBEY». PDOPMUPOBAHNE JTOTUYECKUX YMEHUAN
pacnpenenseTcs He TOJIBKO M0 COAEPKaTEIbHBIM JUHUSAM, HO U IO F0/1aM 00y4YEeHHS
Ha YPOBHE CpPEAHEro 00IIero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MNPEIMETHBIM pe3yJibTaTaM
OCBOEHHUsl paloueil mporpamMmbl, paclnpeAeNéHHbIM [0 TrojAaM OO0y4yeHUs,
CTPYKTYpUPOBAaHO TaKUM O00pa3oM, YTOObI OBJIAJIECHUE TI'E€OMETPUUYECKUMHU
MIOHATHUSMYU Y HaBBIKAMHU OCYLIECTBIIJIOCH MTOCIEA0BATEIBHO U ITOCTYIATEIBHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTABICHUN OOYy4arouuxcs, paclupss U
yriyossis e€, o0pasys MpoUHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha uzydenune reomerpun oTBOAUTCA 2 yaca B Henento B 10 kimacce u 2 yaca B
Hexento B 11 kmacce, Bcero 3a Ba roga ooydenus - 136 yueOHBIX 4acoB.



COAEPXAHHUE YYEBHOI'O KYPCA
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IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHAITHSA CTEpEOMETpUU. ToYka, mpsiMas, MIOCKOCThb, MPOCTPAHCTBO.
[Tonsatue 06 akCHOMaTUYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUU U
CIEICTBUS U3 HUX.

B3auMHOe pacnonoxkeHue TMpAMBIX B IPOCTPAHCTBE:  MEPECEKAIOIIUECH,
MapaJIeIbHBIE U CKPEIIMBAtOIKeEcs npsimble. [TapamienbHOCTh MPSIMBIX U TNIOCKOCTEN
B IMPOCTPAHCTBE: MApPAJUICIbHBIE MPSIMbIE B MHPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX
MPSAMBIX; TMAPAUICIIBHOCTh TMPAMOM M IUIOCKOCTH. YTIJbl C COHANpPaBICHHBIMU
CTOPOHAMH; YroJ MEXAY MPAMBIMU B MpOCTpaHCcTBe. [lapalyienbHOCTh IMIIOCKOCTEN:
napajuielibHble TUIOCKOCTH; CBOMCTBAa MapajulelbHbIX IIockocTel. IIpocreiimme
MPOCTPAHCTBEHHbIE (UTYpPhl HA IUIOCKOCTH: TETpadap, KyO, mapalljiesienurnen;
MMOCTPOEHUE CCUCHUN.

[leprieHAUKYISAPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHIUKYJSPHBIE MPSIMBIE B
MIPOCTPAHCTBE, MPSAMbIEC MAPAIIICIbHBIE U MEPIECHIUKYIJISIPHBIE K MJIOCKOCTH, MPU3HAK
MEPIEHIUKYJISIPHOCTA MPSIMOM U TJIOCKOCTH, TEOpPEMa O MPSIMOM MEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTOJ MEXAY MPAMOMN U TJIOCKOCTHIO; IBYTPAHHBIN
YIOJI, JINHEWHBIN yTOJ JIBYTPAHHOTO yria. [leprneHanKymsp u HaKJIOHHBIE: PACCTOSTHHUE
OT TOYKH JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 TJIOCKOCTH, MPOEKIUS (PUTYpHI Ha
IJIOCKOCTh. [lepneHInKyIIpHOCTh TIIOCKOCTEN: MPU3HAK MEPIECHAUKYIIPHOCTH JBYX
IJIOCKOCTEN. Teopema o TpEX MepHeHIUKYIsIpax.

MHOrorpaHHUKH

[ToHdATHE MHOrOTpaHHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAaHHUKA, BBIMYKIIbIE U
HEBBINTYKJIbIE MHOTOTPAaHHUKHU; pPa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI; IPsiMasi U HAKJIOHHASI TPU3MBbI; OOKOBAs U TIOJTHAS
MOBEPXHOCTh Mpu3Mbl. [lapamienenunesn, npsiMOYTrOdbHBIN TMapajjieenuIe] U ero
cBoiicTBa. [lupamuna: N-yroapHas nupamMua, FpaHu 1 OCHOBAHUE MTUPaMUJIbL, OOKOBas
Y TOJIHAsg MOBEPXHOCTh MUPAMUJIBL; MPABUIIbHAA M yCEUEHHAS MUPAMUIA. DIIEMEHTHI
npu3Mbl W nupamMuabl. [lpaBuwibHbIE MHOTOTPAHHHMKHU: TIOHSATHE MPABUIBHOTO
MHOTOTPAaHHMKA; TIpaBUJIbHAs TMpu3Ma ¢ TMpaBWiIbHAs NOUpaMUIA; MpaBUIbHAS
TpeyToJibHAsI MUpaMUa U IPaBUWIbHBINA TeTpadip; KyO. [IpeacTaBieHue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa3JIp, AOACKAAP U UKOocadap. CeyeHust mpu3Mbl U TUPAMUIBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSIMOM,
IJIOCKOCTU. DJIEMEHThl CUMMETPUU B MHUPAMUJAX, MapajUiesienuIenax, NpaBUIbHbIX
MHOT'OTpaHHUKAX.

Brluncienne »ineMeHTOB MHOTOTPAaHHHMKOB: p&Opa, muaroHanu, yribel. [lmomans
OOKOBOI TOBEPXHOCTH Y TIOJIHOM MOBEPXHOCTH MPSIMON TIPU3MBI, TUIOIIAh OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH MIPsiMOi TTpu3Mbl. [1mo1a ik 60KOBOY TOBEPXHOCTH U
MOBEPXHOCTH MPABWIbHOW MUpaMUIbl, TEOPEMA O IUIOMIAAN YCEUEHHOW MUPaAMUIBbI.
[Tonsitue 06 06BEMe. OOBEM MUPAMUIBI, TIPU3MBI.

[TogoGupie Tenma B mpoctpaHcTBe. COOTHOIICHHWS MEXIY  IUIOMAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJOOHBIX TEI.

BekTopbl B IpOoCTpPaHCTBE

Bektop Ha miiockoct u B mpocTpaHcTBe. CIOKEHHE W BBIUMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasiokeHune BeKTOpa MO TPEM HEKOMIUJIAaHAPHBIM



BekTopam. [IpaBuiio nmapamnenenunena. Pemenne 3anad, CBI3aHHBIX C PUMEHEHUEM
MPABUJI ICMCTBUM C BEKTOPAMH.

11 KUIIACC

TeJia BpaleHus

[umuaapuydeckas MOBEPXHOCTh, 00pa3yIone MIIHHIPUIECKON MOBEPXHOCTH, OCh
MUIMHAPUYECKON ToBepXHOCTH. [lmmuHap: ocHoBaHWMs W OOKOBas IMMOBEPXHOCT,
oOpa3yromas U 0Ch; TUIOMIaah OOKOBOH M TIOJTHOU MMOBEPXHOCTH.

Konuueckasi moBepXHOCTh, 00pa3ylolue KOHMYECKON IMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MOBEepXHOCTH. KOHYC: OCHOBaHHE W BEpIIMHA, 00pa3yromias u
OCh; TUIOIIAh OOKOBOW U TOJHOU MOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3yronme u
BBICOTA; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IuaMeTp; oAb noBepxHoctu cheprl. Bzanmuoe
pacrnioyioxkeHue cepbl U MIOCKOCTH; KacaTeldbHash IUIOCKOCTh K cdepe; TUIomaab
cdepsl.

N3o0pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KoMOuHanuu Ten BpallleHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
okoJ10 cdepsl; chepa, BliMcaHHAsE B MHOTOTPAHHUK, UITW TEJIO BPAIICHHUS.

[Tonsatue 06 oObéme. OcHOBHBIE CBOICTBa 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Mapajuiefienurneaa u ciaeAcTBus u3 He€. O0bEM MWIMHAPA, KOHYCA.
O0BEM mapa 1 wiowaas chepsl.

[TonoOnsie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY  IUIOHIAIsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Cedenusi nuauHapa (MapaUieIbHO U TEPHEHIUKYJISIPHO OCH), CEUCHHUS KOHyca
(mapasienbHOe OCHOBAHUIO M MIPOXOIAIIEE Yepe3 BEPIIMHY ), CEUSHHUS 1Iapa.

MeToa KOOPAMHAT B IPOCTPAHCTBE

[IpsmoyrosibHasi cucremMa KOOpIMHAT B MIpocCTpaHcTBe. KoopAauHaThl BeEKTOpa.
[IpocTelimime 3amaun B KOOpAMHATaxXx. YTrojl Mexay Bekropamu. CkansipHoe
MIPOU3BEJACHUE BEKTOPOB. BBIUMCIEHUE YIJIOB MEXAY MNPAMBIMU M TIJIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIA METO/T IIPU PELIEHUU TEOMETPUUECKUX 3a1ad.

INJIAHUPYEMBIE PE3YJIBTATHBI

JINYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE ~ pe3yjbTaThl  OCBOCHHMS  MPOrpaMMbl  y4eOHOro  MpeaMera
«MareMaTuka» XapakTepU3yrOTCs:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU OOYyYaloIIerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO WJICHA POCCUMCKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTUYECKUX
OCHOBaX  (PYHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHHA, TPOIEIYP
IPaXKIAHCKOTO OOIIecTBa (BHIOOPHI, OMPOCHI U TIP.), YMEHHUEM B3aMMOJICHCTBOBATH C
COIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUHU C WX (QYHKITUSIMH U HA3HAYCHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHMCKOM TPaXKTaHCKOW HJICHTHYHOCTH, YBAKCHHUSI K
MPOIIUIOMY M HACTOSIIEMY POCCUICKOW MaTeMaTUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTUKEHUSIM POCCUMCKUX MATEMAaTUKOB U POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO ATUX JIOCTMKEHUM B JIPyrMx HayKaxX, TEXHOJOrusx, cdepax
SKOHOMHKH.



JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEW POCCUICKOro Hapoza; c(HOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHHUS, 3TUYECKOTO IOBEIEHHUS, CBSI3aHHOIO C IPAKTUYECKUM
IPUMEHEHUEM JOCTI)KEHUN HAyKU U JEATEIIbHOCThIO YUEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJ[a B IIOCTPOEHUE YCTOWYUBOTO OyAyIIETo.

JcTeTH4YecKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOIIEHWEM K MHpY, BKJIIOYas 3CTETHKY MAaT€MaTHYECKHX
3aKOHOMEPHOCTEM, 00OBEKTOB, 3a7a4, PEIICHUN, PACCYKIAECHUI; BOCOIPUHUMYHUBOCTBIO K
MaTE€MaTUYECKUM ACTIEKTaM Pa3JINYHbIX BUJI0B UCKYCCTBA.

Pdu3nyeckoe BOCIUTAHUE:

Cc(OPMUPOBAHHOCTBHIO YMEHUS NMPUMEHATh MAaTEMATUYECKUE 3HAHMSI B MHTEPECAX
30pOBOro M 0Oe30macHOro o0Opas3a >KM3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO (340pOBOE NHUTAaHME, COAJAaHCUPOBAHHBIA PEKUM 3aHATUH M OTHbIXA,
peryisipHass  (u3nyeckass aKTUBHOCTB); (DPU3MUECKOIO COBEPIICHCTBOBAHUS, IPH
3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM JESTEIBHOCTHIO.

TpyaoBoe Bociuranue:

TOTOBHOCTBIO K TpPYyAYy, OCO3HAHMEM IIEHHOCTH TpPYJOJIOOUS; HHTEPECOM K
pa3nu4HbIM cpepam NpodhecCHOHATBHOMN AESITENIbHOCTH, CBSI3aHHBIM C MAaTEMATUKOU U
e€ MPUJIOKEHUIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiiel npodeccun u
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI, TOTOBHOCTBIO U CIOCOOHOCTBIO K
MaTeMaTUYeCKOMYy OOpa30BAHMIO U CAMOOOPA30BaHUIO HA MPOTSKEHUU BCEH KU3HU;
TOTOBHOCTBIO K AaKTHBHOMY Yy4YaCTHIO B PEIICHHMM MPaKTUYECKUX  3a]ad
MaTEeMaTUYECKON HAIPaBICHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHUE:

C(OPMUPOBAHHOCTBIO ~ AKOJIOTMUECKON  KyJbTYpbl, IOHMMaHUEM  BIUSHUS
COLIMAJIBHO-D)KOHOMHMUYECKUX IPOLIECCOB HAa COCTOSHUE IPUPOJHOM M COLHMAIBHOU
Cpelbl, OCO3HAHUEM TII00aNBHOIO XapaKkTepa SKOJIOTMYECKUX MpoOJIeM; OprUeHTalren
Ha MPUMEHEHNE MaTeMaTUYECKUX 3HaHUH JUIsl peleHus 3a/1a4 B 00J1aCTH OKpY Karole
Cpelbl, IJIAaHUPOBAHMS IOCTYNKOB M OLICHKM HMX BO3MOXHBIX IOCIEACTBUN IS
OKPYXarOUIEH CPEIbI.

ILleHHOCTH HAYYHOTO IO3HAHUS:

c(OPMHUPOBAHHOCTHIO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH U OOILIECTBEHHOM MPAKTHKW, TOHUMAHUEM MaTeMaTHUYeCKOU
HAyKU Kak cepbl 4eTOBEYECKOM JeATENbHOCTH, TANOB €€ Pa3BUTHSI U 3HAUUMOCTH JIJIs
pPa3BUTHSl I[MBWIM3ALMM; OBJIAJCHUEM SI3bIKOM MaTEMaTUKU W MaTeMaTUYEeCKON
KYJIbTYpO# KaK CpeJICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYILIECTBIISATH TPOEKTHYIO U
UCCJIEN0BATENBCKYIO I€ATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMbl  y4eOHOTO MpeaMeTa
«Marematrkay XapakTepu3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMUA HO3ZHABAME/IbHBIMU
0elCmBUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU OeliCMUAMU, YHUBEPCAbHLIMU
Dpe2YIAMUBHbIMU OeUCMBUAMU.

1) Vuusepcanvuvie noznasamenvuvle oeticmesus, obecnewusaiom Gopmuposanue
0A308bIX KOSHUMUBHBIX NPOYECCO8 00yUaowWuxcs (0ceoeHue Memooo8 HNOZHAHUSA



OKpyJfcarouwieco  Mupa, npUMeHeHue J0SUYECKUX, UCCLe008ameNbCKux onepayull,
YyMeHuti pabomams ¢ uHpopmayueii).

Ba3oBble Jiornyeckue AeicTBHA:

® BBISBIIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKA MATEMATHYCCKUX
00BEKTOB, TIOHITHI, OTHOIICHUN MEXTYy TOHSATHIMH; (GOPMYIHPOBATH OMPEACICHUS
MOHSTUN; yCTaHABIUBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS IS
00O0OIIEHHS U CPaBHEHHSI, KPUTEPUH MTPOBOAMMOIO aHAIIN3A,

® BOCIIPUHUMATb, dbopMmynaupoBaTh M NpeoOpa3oBbIBATH  CYXKACHUS:
YTBEPAUTEIbHBIE U OTpUIIATENIbHbIC, AMHUYHbIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS B
dakTax, MaHHBIX, HAOMIONCHUSIX W YTBEPXKICHUAX; MpemjiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

® JleaTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

® IIPOBOJIUTH CAMOCTOSITEIBHO JI0KAa3aTeIhCTBA MATEMATHUYECKUX YTBEPKICHUIN
(mpsiMble ¥ OT MPOTHUBHOTO), BBICTPAMBATh APTyYMEHTAIIUIO, IPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBOJIBI;

e BBIOMPATH CIIOCOO pelIeHrs yueOHO 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peleHusi, BRIOMpaTh HanboJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEIHHO BBIJEIICHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBareibckue JeiCTBUS:

® UCIIOJIH30BaTh BOMPOCHI KaK HCCJIEAOBATEIbCKUIT HMHCTPYMEHT TMO3HAHUS;
dbopMyIHUpOBaTh BOMIPOCH], PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, YCTAaHABINBATh
UCKOMOE U JaHHO€, (OpPMHPOBATh THUIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIMIO,
MHEHUE;

® TIPOBOJUTH CAMOCTOSATEIHHO CINIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBAHUE T10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYecKOro OObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMHU;

® CaMOCTOSITENIbHO (OpPMYJUPOBaTh OOOOIIEHUST W BBIBOJABI 1O pe3yJibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, UCCIIeI0BaHUs, OLIEHUBATh IOCTOBEPHOCTh MOJYUYEHHBIX
PE3YJIbTAaTOB, BBIBOJIOB U O0OOIICHMIA;

® TIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpOIecca, a TaKKe BBIIBUTATh
MPEINOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

® BBISBIATH ACPUIUTHI WHGOPMAIMH, JAaHHBIX, HEOOXOAMMBIX JIJIi OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

e BBIOMpPaTh MH(POPMAIIUIO U3 MUCTOYHUKOB PA3UYHBIX THUIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BUAOB U (opm
MIPE/ICTABIICHNUS,;

® CTPYKTypupOBaTh HWH(MOPMAILUIO, MPEACTaBIATh €€ B pasIUYHBIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

® OIICHHMBATH HAAEKHOCTh HH(OPMALIUY TTO CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvnvie = KOMMYyHUKamug@Hnvle  Oelicmesus, obecneuusaiom
CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.



OO0wmenne:

® BOCHpPUHUMATH U (HOPMYIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUAMU U
HEJISIMHA OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U
NMCBMEHHBIX TEKCTaX, JaBaTh IMOSACHEHUS 0 XO/1y PELIECHU 3a/1a4l, KOMMEHTHUPOBATh
NOJIyYeHHBIA PE3yNIbTaT;

e B xoJe OOCYXJIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
npo0JIeMBbl, pelIaeMoil 3a/1auu, BbICKA3bIBATh MJEH, HALICICHHbBIE HA MTOUCK PELICHMUS;
COIOCTABJIATh CBOM CYXIEHHUS C CYXICHMSIMHM JPYTMX YYacTHHUKOB JHAJIOra,
OoOHapyXUBaTh Pa3IN4KUE U CXOACTBO NO3UIIMI; B KOPPEKTHOU (hopme popMyIUpOBaTh
pa3HOTIacHsi, CBOM BO3PAKEHUS;

® [IPEACTABISATH PE3yJbTaThl PELICHUS 3alayd, 3KCIEPHUMEHTA, HCCIEIOBAHMS,
MPOEKTa; CaMOCTOSITENIbHO BHIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.

CorpyaHuyecTBo:

® [IOHMMAaTh M HCIOJB30BATh IPEUMYIIECTBA KOMAHAHOW W HWHAMBUAYAJIBHON
paboThI MU pelIeHnH y4eOHbIX 3a7ay; NPUHUMATh LEIb COBMECTHOW JESATENbHOCTH,
IUIAHUPOBAaTh OpPraHMU3allMl0 COBMECTHOW paboOThl, pacnpenensiarth BUAbl padorT,
JIOTOBapUBaThCs, OOCYXKIaTh IPOLECC M pe3ysnbTaT paboThl; 0000IIaTh MHEHUS
HECKOJIBKHX JIHOJEH;

® y4acTBOBaTh B TPYMNIOBBIX (opmax paboThl (0OCYykJeHHs, OOMEH MHEHUH,
«MO3TOBBbIE IITYPMBD» U HHBIE); BBIIOJHITH CBOIO YacTh PabOThl U KOOPAUHHUPOBATH
CBOM JICUCTBHS C APYTMMH YI€HAMHU KOMaH/bl; OLIECHHMBATh KAYECTBO CBOErO BKJIAJa B
o0 TPOAYKT MO KPUTEPHUAM, C(POPMYJIMPOBAHHBIM YHACTHUKAMH B3aUMOJECHCTBUS.

3) Vuuseepcanvnvie pecynamuensie Oeticmsus, obecneuugaiom Gopmuposarue
CMbICNI0BbIX YCMAHOB0K U ICUSHEHHBIX HABbIKOE TUYHOCTU.

Camoopranuzamnus:

® COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 PELIeHUs C
y4€TOM MMEIOILIUXCSI PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YUETOM HOBOM MH(POPMALIUU.

CaMOKOHTPOJIBb:

® BIAJETh HABbIKAMHU MO3HABATEIbHON pEe(IIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIUTENIBHBIX IPOILIECCOB, HMX pe3yJIbTaTOB; BIAAETh CIOCOOAMHU
CaMONPOBEPKH, CaMOKOHTPOJISL IpoLiecca W Pe3ysbTara pPEelIeHUsT MaTeMaTUYECKON
3aJ1a4u;

® [IPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH PEIIECHUU 33JayH,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, aHHBIX,
HaWJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE pe3yjbTaTa L€ U YCJIOBHUSAM, OOBSICHATH MPUUYMUHBI
JOCTH)KEHUSI WM HEAOCTHXKEHHUS PE3ylbTaTOB JEATEIbHOCTH, HAaXOIWUTh OIIMOKY,
JIaBaTh OLEHKY IPHUOOPETEHHOMY OMBbITY.



HNPEIMETHBIE PE3YJIBTATDBI

10 KUIIACC

OneprpoBaTh NOHATUSAMHU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpuMeHATP aKCUOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX I[PU PELICHUU
reOMETPUYECKUX 3a4ad.

OnepupoBarTh MOHATUSAMU: NAPAIIENBHOCTh U MEPIEHIUKYISPHOCTh MPSIMBIX U
IIJIOCKOCTEN.

KnaccuduimpoBaTe B3aUMHOE pACHOJOKEHUE TPSIMBIX UM IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JIBYTPAHHBIA YroJ, TpaHU ABYTPAHHOTO yTia, pedpo
JBYTPAHHOTO yIJa; JINHENHBIN YIoJ ABYTPAHHOIO yIJIa; IpagyCHas Mepa JIBYTPAHHOTO
yria.

OnepupoBarh  NOHATUSAMHU: MHOTOTPAaHHHUK, BBIIYKJIBIA W HEBBITYKJIBIA
MHOI'OTPAaHHHUK, JJIEMEHTBI MHOI'OTPAaHHHUKA, IIPAaBUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUJABl MHOTOTPAaHHUKOB (MHMpaMuAa; IPU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KrnaccupunupoBaTe MHOTOIpaHHUKHU, BbIOMpasi OCHOBAHMS JJsl KiacCU(UKALUU
(BBIIMYKJIBIE U HEBBITYKJIbIE MHOIOTPAHHUKH; MPABUIIBHBIE MHOTOTPAaHHUKH; NPSAMbIE U
HAKJIOHHBIE MIPU3MBbI, TaPAJIJICIICTIUIIE IbI).

OneprpoBaTh NOHATUAMHU: CEKYLIAs INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YSI METOJ] CJIEIOB.

CTpouTh Ce4eHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE)
MJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTBIX 00bEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHUZY.

Pemarp 3aaun Ha HaXOXJIEHHWE T'€OMETPUUECKHUX BEJIMYMH MO 00pas3laM HIn
QIrOpUTMaM, MPUMEHSAS W3BECTHBIC AHAJUTUYECKUE METOAbl IIPU PELICHUU
CTAHJAPTHBIX MATEMATUYECKHUX 3aJa4 HA BBIYUCIEHUE PACCTOSTHUA MEXIAY IBYMs
TOYKAaMH, OT TOYKH 10 IIPSIMOM, OT TOYKHU A0 IIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS
IIPSAMBIMH.

Pemarp 3aaun Ha HaXOXJIEHHWE I€OMETPUUECKHUX BEJIMYMH MO O0pas3laM HIn
aNrOpuTMaM, TPHUMEHSS M3BECTHBIE AHAJUTUYECKUE METOAbl TIPHU PEIICHHUU
CTAaHJAPTHBIX ~ MAaTEMAaTHYECKMX  3a4a4d Ha  BBIYMCIEHUE  YIVIOB  MEXAY
CKPEIIMBAIOIIMMHUCS NPSIMBIMU, MEXKAY NPSIMOM M IJIOCKOCTBIO, MEXKIY TIOCKOCTSIMU,
JIBYTPaHHBIX YIJIOB.

Beruucnare 00bEMBI M TUIOMIATM TTOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupamMuza) ¢ NpuMeHeHueM (HOpMyJl; BBIUMCIATH COOTHOIICHUS MEXAY IUIOAIsIMU
MOBEPXHOCTEH, 00BEMaMU MOO0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATUSIMHU: CUMMETPUS B MPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh
CUMMETPUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUU (DUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh UM HUHTEPIPETUPOBATH  MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, MpPEJICTaBICHHYIO Ha dYeprexax u
PUCYHKAX.

[IpumensTh reomeTpuueckue (QakThl sl PEUICHUsS CTEPEOMETPHUUECKHUX 3aad,
IIPEAIOJIArarolMX HECKOIBKO LIAr0B PELICHUs, €CJIM YCIIOBUS NIPUMEHECHUS 3aJaHbl B
SBHOU (opme.

[IpumensaTs  mpocrermme  OporpaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3aay.



IIpuBoauTh IpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U JKU3HH,
pacIo3HaBaTh NPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATs IONyYEHHBIE 3HAHHWSA Ha IPAKTUKE: AaHAJIU3UPOBATH PpEAJIbHbBIC
CUTyallud U IPUMEHATb U3YYCHHBIC IIOHATHS B IIPOLIECCE IIOMCKA PELICHHUS
MaTeMaTH4ecKu cHOpMyITHMPOBAHHON MPOOJIEMbI, MOETUPOBATh peajbHbIe CUTYalluU
Ha A3bIKE TE€OMETPUHU, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C HCIIOJIb30BaHUEM
T€OMETPUUECKUX TOHATUH W TEOpeM, ammapaTra ainreOpbl; peliaTh MPaKTHYeCKHUe
3a/1a41, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYUH.

11 KIIACC

OnepupoBaTh MOHATUSMHU: UWIMHAPUYECKAs TMOBEPXHOCTb, OOpa3yloume
HUJIMHAPUYECKON MOBEPXHOCTH; IWIMHJP; KOHUYECKash MOBEPXHOCTh, 0Opasyrouue
KOHUYECKOW OBEPXHOCTHU, KOHYC; ChepruecKas IOBEPXHOCTb.

Pacnio3znaBath Tena BpaiieHus (IMIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI TIOTYUYEHUS TEJ BPALLICHUS.

KrnaccudunupoBaTe B3aMMHOE pacnoioKeHUue chepbl U MIOCKOCTH.

OnepupoBarh MOHATUSMH: INAPOBOM CErMEHT, OCHOBAaHHME CEIMEHTA, BBICOTA
CEerMEHTA; IApOBOM CIJIOM, OCHOBAaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Boruucisate 00bEMBI U IUIOIIAN MOBEPXHOCTEN TEN BpalIEHUs, TEOMETPUUYECKUX
TeJ C IpUMEHEHUEM (HOpMYII.

OnepupoBarh MOHATUAMH: MHOTOTPAHHUK, BIMCAHHBIA B c(epy U ONMHCAHHBIN
okoJio cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK WJTU TEJIO BPAILICHUS.

BbluMcnATh COOTHOUIEHHMS] MEXIY IUIOMIAJAMU MOBEpXHOCTEH H 00bEMaMu
MOJO0HBIX TE.

N300paxaTh u3yyaeMble (PUTypbl OT pyKU U ¢ IPUMEHEHUEM IPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, COOKYy, CHU3Y; CTPOUTH CEUEHHUS TE€J BPAILCHHUS.

W3Bnekatb, HWHTEPOPETHUPOBATH W  MpeoOpa3oBbIBaTh  HMH(OpMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJACTABICHHYI0 Ha YepTexax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInonHATh 1EWCTBUS CI0KEHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpa Ha YMUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00J1a/1at0T.

[IpuMeHsTh NpaBuiIo napasuliesienuIena.

OnepupoBaTh MNOHATHIAMH: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEKy BEKTOPaMH,
CKaJISIPHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M IMPOM3BEIECHUE BEKTOpAa HA YHCIIO, YIOJl MEXIY
BEKTOpaMH, CKAJIPHOE  MPOM3BEACHHE, paCKIaAblBaTh BEKTOP IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MIOCKOCTh YPAaBHEHUEM B JI€KAPTOBOW CUCTEME KOOPIMHAT.

[Ipumensaty reomerpuueckue (akTbl JUIsl PEIICHUS CTEPEOMETPUUECKHX 3ajad,
MPEANnojaraloMX HECKOJIbKO I1aroB PEleHUs, €CJIM YCIOBUs MPUMEHEHHUS 3a7aHbl B
SBHOU (opme.



Pemate mnpocredmme reoMeTpuYecKHe 3aJayd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemate 3a1aun Ha 10KAa3aTENbCTBO MAaTEMAaTUYECKUX OTHOLIECHUM M HAXOXKICHUE
reOMETPUUYECKUX BEIMYMH IO o0Opa3laM WIM aJIropuTMaM, MPUMEHsISI HW3BECTHbBIE
METO/bI IPY PEIIEHUH CTAHAAPTHBIX MATEMATUYECKHUX 3a4a4.

[IprumensaTs  mpocTedIMe  IpPOrpaMMHBIE  CPEICTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

IIprBoanUTE pUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U KU3HH,
pacIio3HaBaTh NPOSIBIICHUE 3AKOHOB T€OMETPUM B UCKYCCTBE.

[IprMeHATh TMOMy4YEHHBIE 3HAHWS HA NPAKTUKE: AHAIM3UPOBATH pEaJIbHbBIC
CUTyallUM W NPHUMEHATh M3Yy4YCHHBIC IIOHATHS B IPOLECCE IOHUCKA pPEUICHUS
MaTeMaTHYeCKUu c(HOpMYIMPOBAHHON MPOOJIEMBI, MOJIETUPOBATh peajbHbIC CUTYalluu
Ha SA3bIKE T[E€OMETPUH, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHUEM
rEeOMETPUYECKUX TOHATUH M TEOpeM, ammapara aiareOpbl; peuarb NPaKTUYECKUE
3a/1a41, CBSAI3aHHBIE C HAXOXKIECHUEM T€OMETPUUECKUX BEIUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne i/ Ha3Banue pasaesna, TeMbl Koan4ecTBo 4YacosB
1 IloBTOpeHune kypca reomerpun 10xnacca 3
2 BBeneHue B CTEPEOMETPUIO 4
3 [IpsiMble U IIOCKOCTH B IpOCTpaHCTBE. [lapamienbHOCTh 16
MPSIMBIX U TUWIOCKOCTEN
4 [lepnieHAUKYISIPHOCTD MPSIMBIX U ITIOCKOCTEN. Y TJIbI MEXKITY 16
IPSIMBIMU U TJIOCKOCTSIMU
S MmuororpanHuku. O0beMbl MHOTOI'PaHHUKOB 15
6 BekTopsl B IpocTpaHCTBE. 7
7 [ToBTOpeHuUe 7
Bcero yacos 68
11 KITACC
Ne n/m Ha3Banmue pasaesa, TemMbl KosuuecTrBo yacoB
1 [ToBTOpeHune Kypca reomerpun 10xnacca 4
2 Meton koopaMHAT B TPOCTPAHCTBE 15
3 Tena Bpamenus. O6LEMBI TEI 33
4 [ToBTOpeHue, 006001IeHNEe, CUCTEMATH3alusl 3HAHUI 16
Bcero yacos 68




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoinuyecrBo
Ne i/ Tema ypoka 4acoB

1 [ToBTopenne. Pemenue 3amanuii OI'D (Ne 15-19) 1
2 [ToBTopenue. Pemenwue 3amanuii OI'D (Ne 15-19) 1
3 BxoaHast KoHTpoJibHAs paboTa 1

AKCHOMBI CTEpEOMETPUU. AHAIN3 KOHTPOJIBHOM paboThl, paboTa HaJZl
4 OIHUOKAMH. 1
5 HexoTtopsie caeacTBus u3 akCuoOM 1
6 Pemienue 3a1a4 Ha NPUMEHEHNE AKCHOM U UX CJIEICTBUU 1
7 Pemenune 3a/1a4 Ha IPUMEHEHNUE AKCHOM U UX CIIEJICTBUN 1
8 [TapanienpHble NPSMbIE B TPOCTPAHCTBE 1
9 [TapauieabHOCTh NPSIMOMN U TIJIIOCKOCTH 1

Pemenue 3amay no treme "llapaienbHOCTh MPSMBIX, IPSMOM U
10 njockocTu' 1
11 CxkpenmBaronmecs npsmble 1
12 Yrosu Mexay NpsMbIMH 1
13 [ToBTOpHUTETEHO-0000IIAOIINIA YPOK 1
14 KontposnbHas pabota. [lapaiienbHOCTh NPSMBIX U IIJIOCKOCTEH 1

[TapannenbHOCTH MIIOCKOCTEN. AHAIN3 KOHTPOJIBHOM paboTHI,
15 paboTa HajJ omuOKaMu 1
16 [TapanienbHOCTh MIIOCKOCTEN 1
17 TeTparap u napajienenune;y 1
18 TeTparap u napajienenumne;y 1
19 Terparap u napamienenunes. Pemenue 3aganuit EI'D 1
20 Terparap u napannenenunes. Pemenue 3aganuii EI'D 1
21 Terparap u napamnenenunes. Pemenue 3aganuii EI'D 1
22 3agaun Ha HOCTPOECHUE CEUCHUI 1
23 3ajaun Ha MOCTPOSHUE CEUCHU I 1
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[lepneHAMKYJIsIpHbIE IPSIMbIE B MPOCTPAHCTBE

1
25 [TapannenpHble NPsMbIE, TEPICHIUKYJIISIPHBIE K MJIOCKOCTH 1
26 [Tpu3Hak nepneHANKYISIPHOCTH IPSIMOM U TIJIOCKOCTH 1
27 Teopema 0 npsiMOU, NEPIEHANKYJIIPHOM K INIOCKOCTH 1
28 PaccTosiHEe OT TOYKH JI0 TNIOCKOCTH 1
29 Teopema o TpEX mepHeHIUKYJIIIpax 1
30 Yros Mexay MpsIMOM U TIIOCKOCTBEO 1
31 JIByrpaHHBIi yrou 1
32 [Tpu3HaK NepneHANKYISIPHOCTH JABYX IIOCKOCTEH 1
33 [TpsIMOYTOJIBHBIN TTAPATITICIICTINIICT 1
34 Pemenue 3anannii EI'D 1
35 Pemenue 3agannii EI'O 1
36 Pemenne 3agannii EI'O 1
37 Pemenne 3agannii EI'O 1
38 IToBTOpPHUTEITHEHO-0000IIAIOIIHMHI YPOK 1
39 KonTponbaast pabota. [lepneHauKyIsipHOCTh MPSMBIX U TNIOCKOCTEH. 1
40 [ToHsiTHE MHOTOTpPaHHUKA 1
41 [Tpuszma 1
42 [Tpuszma 1
43 [Tupamupa. IlpaBunpHas nupamuaa. 1
44 Pemenue 3amanuit EI'D 1
45 Pemenue 3anannii ET'OD 1
46 Pemenue 3ananuii EI'D 1
47 Tecr. [Ipu3ma u nupamuaa. 1
48 YcedeHnHas nupamMuia 1
49 CumMeTtpus B IpOCTPAHCTBE 1
50 [ToHsiTHE PaBUIIBHOTO MHOTOTPaHHUKA 1
51 DJIEMEHThl CUMMETPUH NMPABUJIBHBIX MHOTOTPAHHUKOB 1
52 [ToBTOpHUTENHEHO-0000IIAIOIIHNI YPOK 1
53 KontposbHas pabota. MHOTOTpaHHUKH. 1
54 AHanmm3 KOHTPOJIbHOW paboThl, paboTa HaJ ONTMOKAMU 1




[TonsiTue BekTOpa B MPOCTPAaHCTBE. AHAIN3 KOHTPOJIBHOI paboThI,

11 KUIIACC

55 paboTa HaJ OIHOKaMHU. 1
56 CrioxeHue 1 BBIUUTAHUE BEKTOPOB. 1
o5/ YMHOKEHHE BEeKTOpa Ha YHCIIO. 1
58 KomiianapHbie BEKTOPHI. 1
59 [TpaBwiio napasienenunesaa 1
60 PasnoskeHne BeKTopa mo TpéM HEKOMILJIAaHAPHBIM BEKTOpaM 1
61 Pemenue 3aau. BeKTOphl B MPpOCTPaHCTBE 1
62 IToBTOpEeHME. AKCHOMBI CTEPEOMETPUH U X CIICACTBHUS 1
63 IToTOpenue. [1apamienbHOCTh IPSMBIX M IIIOCKOCTEH. 1
IToBTOpeHune. Teopema o0 TPEX MEPIEHANKYJIIAPAX, YTOI MEKITY
64 MPSIMOI M TNTIOCKOCTBIO. 1
65 Pewenne 3agannii EI'D 1
66 IToBTOpHUTENHHO - 0000IIAIOMINUNA YPOK. 1
67 Hroroasi KOHTpoJIbHAS paboTa 1
68 AHaJIM3 KOHTPOJILHOM paboThI, paboTa HaJ OIHOKaMHU 1
KoumnuecTBo
Ne i/ Tema ypoka 4acoB
1 [ToBTOpeHre. MHOTOrpaHHUKH. 1
2 [ToBTOpeHre. MHOrOrpaHHHKHU. 1
3 Bxoxanas koHTposapHas padoTa. 1
4 AHanu3 KOHTPOJIbHOM paboThl, paboTa HaJ OLIMOKAMHU. 1
5 [TpssMoyTrosbHAS CTCTEMa KOOPAMHAT B IPOCTPAHCTBE 1
Koopaunate! Bektopa. CBS3b MEXIy KOOPIHMHATAMHA BEKTOPOB U
6 KOOpAMHATAMH TOUYEK 1
7 [Ipocreimmue 3aqa4u B KOOpAMHATAX. 1
8 [Ipocreimmue 3aga4m B KOOpAMHATAX. 1
9 [TpocTeiinue 3aga4uu B KOOpIMHATAX. 1
10 IToaroroBka K KOHTPOJBHOU padoTe. 1
11 KonTtposawHas padota. [Ipocreiiime 3a1a4u B KOOpAMHATAX. 1




12 AHaJIM3 KOHTPOJILHOM pabOoThI, paboTa HaJl OIIMOKAMH. 1
13 YpaBuenue chepsl. 1
14 YT0JI MEXTy BEKTOPaMH. 1
15 CxaJsipHOE TPOU3BEJICHUE BEKTOPOB. 1
16 CkansipHoe pOHU3BEICHUE BEKTOPOB. 1
17 Boluncienue yrioB Mex1y NPsSMbIMU U TUIOCKOCTSMH. 1
18 Pemenne 3ama4 no teme "CkansipHOE NPOU3BEICHUE BEKTOPOB'. 1
19 Pemnrenue 3amau EI'D. 1
20 ITonsTHe MUIMHIpA. 1
21 OO0beM IUIMHpA. 1
22 Pemenue 3anau no teme "Humunap. O6bem muauHapa". 1
23 Pemenne 3ama4 o teme "Humunap. O6bem muauHapa". 1
24 Pemenne 3ama4 u3 6anka 3aganuit EI'D o Teme "umunmap". 1
25 Pemenue 3amau u3 6anka 3aganuit EI'D o reme "Humuaap". 1
26 Pemenue 3amau n3 6anka 3amaanii EI'D o teme "[umuaap". 1
27 Pemenue 3anau u3 0anka 3aganuit EI'D o teme "umunap". 1
28 Tect o teme "Lumuuap" 1
29 Konyc. YceueHHbll KOHYC. 1
30 O0BeM KoHycA. 1
31 Pemenne 3ama4d mo teme "Konyc. O6beM KoHyca". 1
32 Pemenue 3ama4 o teme "Konyc. O6beM koHyca'". 1
33 Pemenwne 3anay u3 6anka 3ananuii EI'D mo teme "Konyc". 1
34 Pewenue 3anay u3 6anka 3aganuid EI'D o teme "Konyc". 1
35 Pemenue 3amau 3 6anka 3amgannii EI'D o reme "Konyc". 1
36 Pemenue 3amau n3 6anka 3ananuii EI'D o teme "Konyc". 1
37 Tect o Teme "Konyc". 1
38 Cdepa u map. 1
39 B3anmHoe pacnosioxkeHue cepbl U MI0CKOCTH. 1
40 KacarenpHast miockocTh K cepe. 1
41 O0beM miapa. 1
42 OO0BEM IAPOBOTO CErMEHTA, IAPOBOTO CJI0SI M IIAPOBOT0 CEKTOPA. 1
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[Tomaae chepbl

1
44 Pemenne 3amau. O6beM 1mapa v miomaas chepsl. 1
45 Pemrenne 3amau. O0beM mapa v iomanasb cepel. 1
46 Pemenue 3amau n3 6anka 3amaamii EI'D o teme "Cdepa u map".. 1
47 Pemenwne 3anay u3 6anka 3aganuit EI'D o teme "Cdepa u map".. 1
48 O00011eH1Ee U CUCTEMATU3aIMs 3HAHUH. 1
49 KonTtposarHas pabota o teme "Tena BpameHus". 1
50 AHaJIN3 KOHTPOJIBHOM paboThI, paboTa HaJ OIHUOKaAMHU. 1
o1 Pemenue 3anau EI'D o teme "Tena Bpamenus’" 1
52 Pemenue 3amau EI'D no Teme "Tena Bpamenus" 1
53 Pemenwne 3anay u3 6anka 3ananuit EI'D. [Inanumerpus. 1
54 Pemenue 3amau u3 6anka 3aganuii EI'D. [Tnanumerpust. 1
55 Pemenue 3anay u3 6anka 3ananuii EI'D. [lnanumerpust. 1
56 Pemenne 3amau u3 6anka 3aganuit EI'D. CtepeomeTpus. 1
57 Pemenue 3anau u3 0anka 3aganuit EI'D. Crepeomertpusi. 1
58 Pewenue 3anay u3 6anka 3aganuii EI'D. CrepeomeTpus. 1
59 Pemenne KMMMos. 1
60 Pemenne KMMos. 1
61 Pemenne KMMos. 1
62 Pemenne KMMos. 1
63 Pemenne KMMIMos 1
64 Ntorosas KOHTpoJibHas padoTa. 1
65 AHaJIN3 KOHTPOJIbHOUM paOoThI, paboTa HaJ OIHUOKaAMHU. 1
66 O06o061aronee MOBTOPEHUE. 1
67 O06o061aronee MOBTOPEHUE. 1
68 O06o061aronee MOBTOPEHUE. 1




YUYEBHO-METOANYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Matematuka: anreOpa ¥ Hadajia MaTeMaTHIeCKOro aHanu3a, reomerpus. ['eomerpus. 10-11
KJIacChl : y4e0. s ob6meobpa3oBar. opraHusanuii : 0a30BbIi u yrayon. ypoau / [JI.C.
AtanacsH u 1p.] . — 8-¢ m31. — M. : [Ipocsemenue, 2020. — 287 c. : wi.- (MI'Y — mkore).

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA

1T'aBpunoBa H.®D. Iloypounsie pa3pabotku no reomerpuu. I'eomerpust 10 xmacc. M.,
«BAKO», 2021.

2.I'aBpunioBa H.®. Iloypounsie paspabotku mo reomerpuu. I'eomerpus 10 kmacc. M.,
«BAKO», 2021.

3.®dapkoB A.B. Tectsl o reometpun g 10 - 11 kmacca. M., «Dx3ameny, 2020.

23uB b.I'. JIunaktuueckue marepuansl mo reometpum st 10 - 11 kmacca. M.,
«ITpocsermenuey, 2021,

6.EpmoBa A.U., T'omobopoasko B.B., Epmoa A.C. T'eomerpuss 10 - 11 knacc.
CamMocTosiTeNibHbIE U KOHTPOJIbHBIE paboThl. M., «nekcay, 2021.

HADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
HUHTEPHET

https://mathb-ege.sdamgia.ru/

https://myschool.edu.ru
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