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HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma ydeOHOro kypca «I'eomerpus» 0a30BOro ypoBHS AJis
oOyuaromuxcs 10 -11 kmaccoB pazpaborana Ha ocHoBe DenepanibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPeAHEro oo1ero oopasoBaHus,
C yu€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHWH, TPEABSIBIIEMBIX K
MaTeMaTHUECKOMY OOpa30BaHMIO, W TPAAULUNA POCCUHUCKOrO 00pa30BaHUS.
Peanuzamus mporpaMmbsl 00ecrieurBaeT OBIAECHUE KITFOUYEBHIMU KOMIIETCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BHUTHSL W HEMPEPHIBHOTO 00pa3oBaHUS,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO W TO3HABATEIHLHOTO pPAa3BUTHS
JUYHOCTH OOYJarOIINXCS.

HEJAN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca T'€OMETPUHM Ha YPOBHE CPEIHEro OOIIero
oOpazoBaHus OOYCJIOBJICHA MPAKTUYECKOW 3HAUYUMOCTHIO METAlPEAMETHBIX U
IPEAMETHBIX PE3yJIbTAaTOB OOYYEHUS TE€OMETPUM B HAIPaBICHUH JUYHOCTHOTO
paszBuTHs oOyuaromuxcsi, GopMUpOBaHUS (DYHKIIMOHAIFHOM MaTeMaTHYeCKOU
IPaMOTHOCTH, U3YUYEHHS IPYTUX Y4eOHBIX TUCHUIUIMH. Pa3BuTne y o0yuaromuxcs
NPAaBWIBHBIX MPEICTABICHUNA O CYIIHOCTH M MPOUCXONKICHUH T€OMETPHUUYECKUX
abCTpakIlfii, COOTHOIIEHUH PEATbHOTO M HICAIBHOr0, XapaKTepe OTPaKeHHs
MaTEMaTUYECKON HAayKOW SBJICHMM U TMPOILIECCOB pPEAIbHOIO0 MHpaA, MeECTe
T€OMETPUHU B CUCTEME HAYK M POJIU MAaTEMAaTHYECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
y4Yaluxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX [JIs aJanTallid B
COBpPEMEHHOM OOIIIECTBE.

'eomeTtpust siBisieTcss OJHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaKk Kak oOOecleuyuBaeT BO3MOXHOCTh H3YYEHHUS Kak
JTUCITUTUIHH €CTECTBEHHO-HAYYHOW HAINPaBJICHHOCTH, TaK U TyMaHUTapPHOU.

Jlorudeckoe MbIIUIeHHE, (GOPMHPYEMOE MPH HU3YYCHHH OO0yYaroIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU IETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI¢ PEIICHUS TEOMETPUYECKUX 3a7ad, yMEHHUE BBIIIBUTAaTh W OIPOBEPraTh
TUIIOTE3bl HEMOCPEJACTBEHHO MCIOJIB3YIOTCS MPU PEUICHUU 3a7ad E€CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHne OpUeHTUPOBATHCSI B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIACTSAX NESITENbHOCTH ueloBeka. OpHueHTalus 4yeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro ColHalbHOTO ObITHS, (opma
OTPaKEHUSI OKPYKAIOLIEr0 MHUpPA, YCJIOBHE YCIEIIHOIO MO3HAHUS M AKTHUBHOTO
npeoOpa3oBaHus  jAecTBUTENbHOCTH.  OnepupoBaHHe  MOPOCTPAHCTBEHHBIMU
oOpazamMu O00BEAUHSAET pa3Hble BUIbI YYEOHOM U TPYIOBOM JESATEIBbHOCTH,



ABJISIETCSI OAHUM M3 MPOPECCUOHAIBHO BaXKHBIX KAdyecTB, MOATOMY AaKTyallbHa
3amadya (HOpMUPOBAHUS y OOYUYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHU — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOU JCATEITHHOCTH 110 MHOTHM HAITPABIICHUSIM.

Llens ocBoeHus mnporpammbl ydeOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBaTeqbHOE U OOLIEKYJIbTYpHOE PpPa3BUTHE
oOydaromuxcsd  4epe3  oOecredeHHe  BO3MOXKHOCTHM  NPUOOpETeHUs U
HCTIOJIb30BAHUS CUCTEMATUYECKUX TE€OMETPUYECKMX 3HAHUM U  JECUCTBUH,
crneuUYHBIX T€OMETPHUH, BO3MOXKHOCTH YCIEIIHOTO MPOJIOJKEHUs 00pa30BaHMs
10 CTIEMATILHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reoMeTpuud Ha 0a30BOM YpOBHE IMpeAHa3HAayeHa JUJIst
0OyYaroIIMXCs CPEIHEH ITKOJBI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHECHUN
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zoMm, oOyuaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MAaTEeMaTUYECKHUE YMEHHUs, CBSI3aHHBIC
co crneuu@uKoid TEeOMETpUH M HEOOXOIWMBbIE /I >KU3HH B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyUYHUTh I€OMETpHUIO Oojiee
rJIy0OKO, €clii B JajdbHEHIIeM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKUX
3HAHMSIX B MPOGECCUOHAIBHON JeATEeIbHOCTH.

JlocTikeHrue 1enu OCBOGHUS TMPOTrpaMMbl OOECIEYUBAETCA PEIICHHEM
COOTBETCTBYIOIIUX 3ajad. [IpuopuTeTHBIMHM 3ajJadyaMd  OCBOEHMS  Kypca
«I"eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 kitaccax siBASIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOUN

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIIUM MUPOM;

e (opmupoBaHue mpeacTaBICHUS O MHOTOTPAHHUKAX W TEJNaX BpalleHUs
KaK O BaXHEHIINX MaTeMaTUYECKUX MOJEIAX, MMO3BOJISIONIUX OMHUCHIBATH
¥ U3y4aTh pa3HbIe SBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHme yMmeHHS pacro3HaBaThb Ha YepTexax, MOJACIAX U B
peaTbHOM MHUpE MHOTOTPAHHUKH U Tella BpalleHus;

e OBJAJICHHE METOJAMH PEIICHMs 3a/1ad Ha MOCTPOCHUS Ha M300pa)KEHUSX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPaHHUKAX W TeIaX BPAlICHUS U UX OCHOBHBIMH CBONCTBaMHU,

e OBJAJCHHWE  QITOPUTMAMH  PEIICHWS  OCHOBHBIX  THIIOB  3ajad,
dbopMupoBaHWE yMEHHUS MPOBOJUTH  HECIOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHUsT B XOJIe¢ PELIECHHs CTEPEOMETPUYECKMX 3a7ady M 3a1ad C
MPAKTUICCKUM COACPIKAHUECM;

e pa3BUTHE  WHTEJUICKTYallbHBIX U TBOPYECKHX CrocoOHOCTEM
oOydJarommxcs, TO3HABAaTEIbHOW  aKTUBHOCTH,  HCCIEOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS;



e (QopmupoBaHue GyHKIIMOHATBHOM TPaMOTHOCTH, peNeBaHTHOM
FCOMETPUHU. YMEHHUE pACHO3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHSATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX
CUTyallusiX W MPU U3YYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (opMynupoBaTh HX Ha SI3bIKE
T€OMETPUH U CO37aBaTh TEOMETPUUECKUE MOJEIH, IPUMEHSIThH OCBOSHHBIN
FEOMETPUYECKUM ammapaT [JIs PelIeHUs] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATD MOJTYUYCHHbBIC PE3yJIbTATHI.

OTAn4YUTENILHON OCOOEHHOCTBIO TPOTpPaMMBbl SIBJISIETCS BKJIIOYEHHUE B KYypC
CTEpEOMETPUM B Hauyalle €ro W3y4YeHHWs 3ajay, pellaeMblx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEACIIEHHBIM 00pa30oM OpraHu30BaHHasi paboTa Hajl
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTUIO JIOTMUECKOTO U IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE WHTYUTHUBHBIX MPOIIECCOB, MOTHBUPYET K
JTadbHEHIIeMy U3YUCHHIO TTPeIMETA.

[Ipeanourenue oTnaércsi HArJAIHO-KOHCTPYKTUBHOMY METOIY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH NMPEIMETHO-
MPaKTUYECKON JAesATeIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUM Y
ydaluxcss B Kypc€ CTEPEOMETPHM MPOBOAUTCSA 3a CUET pElIeHus 3aJad Ha
COo3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7ady Ha  ONEpUpPOBaAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. CoznaHue oOpas3a MPOBOJUTCS C OMOPOM Ha
HATJIAHOCTh, a OIEepUpoBaHHEe oOOpa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJIHOTO COJICPKAHUS.

OcHoOBHBIE cojepkaTelbHble TUHUK Kypca «I'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMple ¥ TIJIOCKOCTH B IIPOCTPAHCTBE», «Tena BpaleHus»,
«BeKkTophl 1 KOOPAUHATHI B MPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUUECKUX YMEHHUHU
pacrpenensieTcs HE TOJbKO IO COAEPKAaTEeNbHBIM JIMHUSAM, HO U IO TOJaM
0o0y4eHHUs Ha YPOBHE CpeHero o0miero oopa3oBaHusl.

Conepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yIbTaTaM
OCBOCHMsI paboyell mporpaMMbl, pachpeAeNéHHbBIM 10 TojaM oO0ydYeHus,
CTPYKTYPHpPOBAaHO TakuM oOpa3oM, 4YTOObI OBJAJICHHE TE€OMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYILIECTBIISIOCH MOCIJIEIOBATENIBHO U MOCTYNATENbHO, C
cOOJTI0/IEHNEM TIPHUHIIAITA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOUYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEJCTaBICHUN OO0YydYalOImMUXCs, pacIIupsis U
yriyonss e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzydenne reomerpun otBoautcs 2 4aca B Henento B 10 kimacce u 1 gac B
Henenio B 11 kmacce, Becero 3a 1Ba roga o0yuenus - 102 yueOHbIX daca.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMBI€e U IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mOpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3auMHOe pacnonokeHue MNpsIMBIX B IIPOCTPAHCTBE. IEPECEKaroLInecs,
napajylejbHble M CKpeluBaroluecs npsMmseie. llapamienbHOCTs OPsAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE. INApaJICNIbHBIE IPAMbIE B  IIPOCTPAHCTBE,;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NMAPAIIEIBHOCTh MPAMOM U IUIOCKOCTHU. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH;, YIOJ MEXAY IpPsSAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM: napaJijieiIbHbIE IIJIOCKOCTH; CBOMCTBA
napajieNibHbIX  TuiockocTed. [Ipocreifiine mnpocTpaHcTBeHHbIE (UTYyphl  Ha
IUIOCKOCTH: TE€Tpa’ip, Ky0, mapaiesaenunes]; ToCTPOCHHE CEUEHUH.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTH: MEPIEHIAUKYISAPHBIC NPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIE IAPAIUICIbHBIE M IEPIEHIUKYJIAPHbIE K IUIOCKOCTH,
[IPU3HAK [EPIECHAUKYISAPHOCTH IMpPSMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE. YroJl MEXKAY MPSIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM yrojl JBYIPAaHHOIO  yrija.
IlepnieHAUKYJISIp U HAKJIOHHBIE. PACCTOSIHUE OT TOYKM J10 IIJIOCKOCTH, PACCTOSHUE
OT MmpsAMOM A0  IJIOCKOCTH,  HOpoeKkuus  GUrypsl Ha  IJIOCKOCTb.
IlepneHAUKYJISAPHOCTh  IUIOCKOCTEM: INPU3HAK IEPHEHAUKYJAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX NEPHEHAUKYIAPAX.

MHOrorpaHHuK#u

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIITYKJIBIE
Y HEBBIIYKJIbIC MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHMKa. IIpusma: N-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBI; IpsiMasi U HaKJIOHHAs MPU3MbI; OOKOBas U
[IOJIHAas ITIOBEPXHOCTh IIPU3MBL. ITapannenenunen, IIPSAMOYTOJIBHBIN
napajuleJIenunes; U ero cpoucrsa. llupammpma: n-yronpHas nupamuzaa, TpaHd U
OCHOBaHHE MUpPaMUAbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI, IPaBUIIbHAS U
yceu€HHas NHUpaMuja. OJIEMEHThl HNpu3Mbl M nupamuisl. [IpaBunbHbIE
MHOTI'OTPAaHHUKU. NOHATHE NPABUIBHOIO MHOTOTPAHHMKA; IPaBUIIbHASA NPU3MA U
IIpaBWJIbHAS IMPaMHJA; NPABUIbHAA TPEYroJIbHas NHPAaMHMAA W IPaBUIbHBIN
teTpa’p, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa3p,
nonexa’ap u uxkocadap. CeueHns Npu3Mbl U MAPAMHUJIBIL.

CummMmeTpuss B IIPOCTPAHCTBE. CUMMETPHS OTHOCUTEIBHO TOYKH, MPSMOH,
IUDIOCKOCTH.  ODJIEMEHTBl CHUMMETPMM B INHPAMHMAAX, NapauIeICNHINenax,
IIPAaBWJIBHBIX MHOTOTPaHHHKAX.



Bbluncinenne 31€eMEHTOB MHOTOTPAaHHUKOB: péOpa, JMaroHaiu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPAMOW IPU3MBI,
IUIOIAJb OCHOBAaHMM, TeopemMa O OOKOBOW NOBEPXHOCTH MPAMON MPHU3MBI.
[Inomans OOKOBOM TMMOBEPXHOCTHM M MOBEPXHOCTH NPABMIBHOW MNHUPaMUIBbI,
TeopemMa O TIuiomEaau yceu€éHHo nupamunbl. [lonstue o0 o0BéMe. OO0BEM
MUpaMU/Ibl, TPU3MBI.

[logoOuble Tena B mpocTtpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIASIMU
MOBEPXHOCTEH, 00BbEMaMU MOJOOHBIX TEJI.

11 KJIACC

TeJia BpalueHus

[Hunuuapuyeckas MTOBEPXHOCT, obpazytoiue HAJIAHAPUYECKOU
MOBEPXHOCTH, OCh UWJIWHAPUYECKON MOBEpPXHOCTU. [lunuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolias MU OCh; IUIONIaJAh OOKOBOM | TOJHOMU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON ToBepXHOCTH. KOHyC: OCHOBaHME M BepIMHA, 00pa3yrolias
U OCh, IUIONAAb OOKOBOM M TIOJTHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3ymoIye U BBICOTa; OCHOBAHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, IUAMETP; IUIOMIAIb TMOBEPXHOCTU CHEpHI.
B3aumnoe pacnonokenue chepbl U MIIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe;
JI0IIA b CEPHI.

N3o0paxkeHnue Te BpalleHus Ha II0OCKOCTH. Pa3BépTka muIMHApa U KOHYca.

KomOunamuu Ten BpalieHus W MHOTOTPaHHHUKOB. MHOTOTpaHHUK,
OTMMCaHHBIA OKoJIO cdephl; cdepa, BOHcaHHAS B MHOTOTPaHHUK, WU TEJO
BpAILICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapajuiesienunena u cieactBus w3 He€. OO0bEM IMiIMHApA,
koHyca. O0béM mapa u miomaab chepsl.

[TogoOHble Tena B mpocTtpaHcTBE. COOTHOIICHUS MEXKIY TUIOMIASIMHU
MMOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TEI.

Ceuenus mwmHApa (mapajieIbHO M TEPHCHAMKYJISIPHO OCH), CCUCHHS
KoHyca (mapajijicIbHO€ OCHOBAHHMIO M IPOXOJAINEe 4Yepe3 BEpIIMHY), CEUCHHUs
mapa.

BekTOpbl 1 KOOPAUHATHI B MIPOCTPAHCTBE

BekTop Ha mimockocTy U B mpocTpadcTBe. CI0KEHHE U BHIYUTAaHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnoxkeHne BeKTopa Mo TpéM HEKOMIIJIaHAPHBIM
BekTopaM. IlpaBuino mapannenenunena. PemieHue 3amad, CBA3AHHBIX C
MIPUMEHCHUEM TPaBUJ JACUCTBUUA C BekTopamu. [IpsmoyrosibHas cucrema



KoopauHaT B ImpocTtpaHcTBe. Koopamnatel BekTtopa. lIpocreiimme 3amaum B
KOOpAMHAaTaxX. YTrojl Mexay BekropamMu. CKaJsIpHOE NIPOU3BEICHHE BEKTOPOB.
Brruncnenne yrioB Mexay NpsMBIMU U IUIOCKOCTAMHU. KoOpamHaTHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS IMPOTPaMMbl y4eOHOTO TpeaMeTa
«MaremaTuka» XapakTepUu3yrTCs:

I'paknanckoe BoCIIMTaHUE:!

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA 00YYAIOIIETOCs] KaK aKTUBHOT'O
U OTBETCTBEHHOI'O WJIE€HAa POCCHUHCKOr0 OOIIEeCTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoIeayp TrpakaaHCKOro obiiectBa (BBIOOPHI, OMNPOCHI W 1p.), YMEHHEM
B3aMMOJICIICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C HX
GyHKIUSIMU U Ha3HAYEHUEM.

ITaTpuoTHyeckoe BOCIIUTAHME!

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpakIaHCKON UJICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY U HAaCTOSIIEMY POCCUUCKONW MAaTeMaTUKH, [IECHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MaTEeMaTUUYE€CKON IIKOJIBI,
K HCTOJIb30BAHUIO ATUX JOCTIKCHHH B JPYTrUX HaykKaX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKECHUN HAYKH U JEATEIbHOCTHIO
y4EHOT0; 0CO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOSHHUE YCTONIMBOTO OYyIIETo.

JcTeTH4YecKoe BOCIUTAHME!

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKIIOYAs 3CTETUKY MATEMATUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad4, pelIeHNH, pacCcyXICHUH;
BOCITPUMMYHUBOCTBIO K MATEMATHYECKUM ACIIEKTaM Pa3JINYHbIX BHUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME!

c(hOpMHUPOBAHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYCCKHE 3HAaHUS B
HMHTEpecax 3J0poBOro u 6e30macHoro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 370pOBBIO (310pOBOEC MHUTAaHKE, COATAHCHPOBAHHBIN PEXKUM 3aHATHH U

OT/bIXA, perynspHas dusnueckas aKTUBHOCTB); ¢busrgecKoro
COBEPILICHCTBOBAHHS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOU
NEATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM ILIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuuHbiM  cpepam  Npo(EeCCHOHAIBHOM  ACSTEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHUEM COBEPIIAThH OCO3HAHHBIA BHIOOP
Oynyuiedi mpodeccun U peanu30BbIBAaTh COOCTBEHHBIE JKU3HEHHbBIC IUJIaHBI,



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYEeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUH BCEW JKU3HH, TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 33]]ad MATEMAaTHICCKOW HAIPABICHHOCTH.

JKOJIOrNYeCKOe BOCITUTAHUE!

c(OpPMHPOBAHHOCTBIO DIKOJOTHYECKON KYJIbTYypbl, TOHUMAHHEM BIIASHHSI
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE MPHUPOJTHON M COIMAIBHON
Cpembl, OCO3HAaHHWEM TJIOOAJBHOTO XapaKTepa dSKOJOTHYECKHX IMpodeMm,
OpHEHTAaIMeld Ha TPHUMCHEHHE MaTeMaTHYCCKUX 3HAHWK IS PEIICHUs 3aJad B
00JIaCTH  OKpY’)KaroIIeH cpejpl, IUIAHUPOBAHMS IOCTYIIKOB M OIEGHKH HX
BO3MOYHBIX TTOCIICJICTBUN JIJIsi OKPYIKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKH MW  OOINECTBCHHOW TNPAKTUKH, ITOHHMaHHEM
MaTEMaTHYCCKON HAyKW Kak cQepbl YeIOBEUCCKOW JIEATCIBHOCTH, ITaloB c&
pa3BUTHS M 3HAYUMOCTH JIJII Pa3BUTHS ITUBWIM3AIMN; OBJIAJCHUEM S3BIKOM
MaTEeMaTUKH M MaTEeMaTHYCCKON KyJIbTYpOH KaK CPEJCTBOM TIIO3HAHHUS MHpa,
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYID M HCCIICIOBATEIBCKYIO ACATCIBHOCTD
UHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOCHMS MPOTPAMMBbI Y4e€OHOTO IMpeaMeTa
«Maremaruka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusaMU, YHUBEPCAIbHBIMU PecyIAMUSHbIMU 0eUCMBUAMU.

1)  Vuueepcanvnvle  nosmasamenvnvle  Oelicméus,  0becnevusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX npoyeccos obyuaiowuxcs (oceoenue
Memoo0o8  NO3HAHUA  OKpYJycaowe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008amMeNbCKUX onepayull, ymeHul pabomams ¢ ungopmayuel).

ba3zoBble jornueckue AeicTBUA

e BBIIBJISATH U XapaKTEPU30BaTh CYIIECTBEHHbIEC MPU3HAKH MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHH, OTHOIICHWUH MEXKIy MOHATHIMH, (HOPMYITUPOBATH
ONpeNeNieHus]  MOHSTUH, YCTaHABIMBAaTh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(UKaIy, OCHOBAaHUS g OOOOIICHWS W CpPaBHEHUS, KPUTEPUH
IPOBOJIMMOTO aHAJIU3A;

e BOCOPUHHUMATH, (OPMYJIHUPOBATH U  MNPeoOpPa3OBBIBATh  CYXKICHUSA:
yTBEPAUTEIbHbIE W OTpULATEIbHbIC, €AMHUYHBbIC, YaCTHbIE U OOUIUE;
YCJIOBHBIE;

e BBIBISTH  MaTE€MaTHYECKHWE  3aKOHOMEPHOCTH,  B3aUMOCBS3U WU
npoTuBopeursi B (akTax, JAHHBIX, HAOMIONCHUSX U YTBEPKICHUSX;



mpeaiaraTh  KPUTEPUM  JUIS  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHN,

e JIENaTh BHIBOJABI C WCIOJb30BAaHWEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U
WHAYKTHUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEIBLHO JI0Ka3aTeJILCTBA MaTeMaTUIECKUX
yTBepkacHUN (IpsIMbIE U OT MPOTHBHOIO), BHICTPAUBATh apryMEHTAIIHUIO,
NPUBOJIUTH TIPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBCHHBIC
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaTh CcrOCOO pemieHUs y4eOHOHM 3amaun (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BBIOMpaTh HaWOOJIEe TMOAXOAANIUN C y4ETOM
CaMOCTOSITEJILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3zoBrle nccienoBaTeIbCKHe AeiiCTBUA:

e HCITOJIb30BaTh BOMPOCHI KaK HCCIICIOBATCIbLCKHH MWHCTPYMEHT ITO3HAHMS,
(GbopMyIHpOBaTH BOMPOCH], (PUKCHPYIONIUE IPOTHBOPEUYHUE, MPOOIEMY,
yCTaHABJIMBaTH HCKOMOE W  JaHHOe, (QOpMUPOBAaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HIIMIO, MHCHHUE;

e TIPOBOJIUTH CaMOCTOSITEIBLHO CIUTAaHUPOBAHHBIN 9KCIICPUMEHT,
UCCIEIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4eCKOTO
00bEKTa, SIBJICHHWSA, TPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXIy
00bEeKTaMH, SIBICHUSMH, MPOIECCAMH,

e CAMOCTOSITENHHO (POpMyIUPOBATH 0OOOIIEHUS W BBIBOJIBI IO PE3YyJIbTaTaM
pPOBEAEHHOTO HAOJIOACHUS, HMCCIICIOBAHUS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000OIICHHUN;

e IPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHUE IIpPOIECca, a TAKXKE BBIIBUTATh
MPEATNONI0KEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSX.

PatGora ¢ undgopmanmei:

e BBIIBIATH JCPUINUTH MHPOPMAIUU, JTAHHBIX, HCOOXOJMMBIX JJII OTBETA
Ha BOIIPOC | JUIS PEIICHUs 3a/1a4H;

e BbIOMpaTh HMH(POPMAIIMIO W3  HCTOYHUKOB  PA3JUYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH MH(DOPMAIIHIO
Pa3IMYHBIX BUIOB U (DOPM IMpECTABIICHHS,

e CTPYKTYPHUPOBATh MH(POPMAITUIO, MPEJICTABIATL €€ B Pa3IMUHBIX (opmax,
WJLTFOCTPUPOBATH IPadMUCCKH,

e OIICHUBATH HaJ1EKHOCTh nHpopMamu 10 CaMOCTOSTEIBHO
c(hopMyTHPOBAHHBIM KPUTEPHSIM.

2)  Vnueepcanonuvie KoOMMyHUKamueHwvle  Oelicmeus, — 00ecneuusaom

CHOPMUPOBAHHOCG COYUATLHBIX HABLIKOB 00VUAIOUUXCSL.

OOmeHnne:



BOCIPUHUMATh M (OPMYyJIHMpPOBATh CYXKIEHUS B COOTBETCTBHUH C
YCIIOBUAMM U LIEJSAMU OOILEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M INUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJly pelIeHus 3a1a4i, KOMMEHTUPOBATh MOJyYEHHBIN pe3yJIbTarT;

B X0J1e 00CY>KJEHUS 3a/1aBaTh BOIPOCHI MO CYUIECTBY 00CYK/1aeMON TEMBI,
npo0OsieMbl, penraeMoi 3a1auM, BbICKa3bIBATh MJI€H, HAIIEJIEHHBIE HA MOUCK
pElIEHNs; COMNOCTABIATH CBOM CYXKIEHHS C CYXACHUSMH JPYrUX
YYaCTHUKOB JMAJIOTa, OOHApYXUBaTh pPa3JIMuMe€ U CXOJCTBO MO3ULIUN; B
KOPpPEKTHOU (hopme GOpMyIHpOBATH PA3HOTIIACHS], CBOM BO3PAKEHUS;
OPEACTABIATh  PE3yJbTaThl  pEIIEHHMs  3aJayd,  JKCIIEpUMEHTA,
UCCJIEIOBAaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpAaTh  (opmat
BBICTYIUJICHUS ¢ YYE€TOM 3aJ1a4 Mpe3eHTAIMU U OCOOEHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBO:

3)

NOHUMAaTh W WCIOJIb30BaThb  MNPEUMYIECTBA  KOMaHAHOW U
WHUBHUIyaJIbHON pa0bOTHI MPU pElIeHUH YU4eOHBIX 3a1a4; MPUHUMATh 11eJTb
COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN
paboTHI, pacnpenensaTh BUIAbI padoT, JOTOBAPUBATHLCS, 00CYKIAaTh IIPOIIECC
U pe3yJbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopMax padoThI (00CyKACHUS, 0OMEH MHEHHUI,
«MO3rOBBIC INTYPMBI» W HHBIE); BBHIMOJHATH CBOIO YacTh pabOTBI H
KOOpPIMHHPOBAaTh CBOW JEWUCTBUS C JPYTMMH YJE€HAMH KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(hOpMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.

Vuusepcanvnvie  pecynamuensie Oelicmaus, obecneuusaiom

Gdopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C Y4ETOM HOBOM
uH(pOpPMAITIH.

CaMOKOHTPOJIb:

BJIaACTb HaBBbIKaMH MO3HaBaTeJILHOMU pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX HeﬁCTBHﬁ M MBICJIMTCIBHBIX IPOLECCOB, UX PE3YJIBTATOB,
BJIaACTDb crocodamMu CaMOIIPpOBCPKH, CaAMOKOHTPOJIA  IponecCa H
pe3yiibTaTa pCIICHUA MaTEeMaTHYE€CKOM 3a4a4u,

npeaBuaCTb TPYAHOCTH, KOTOPBLIC MOI'yT BO3HHKHYTH IIpH PCIHICHHUHU
3aJa4d, BHOCHUTb KOPPCKTHBbBI B ACATCIBHOCTb Ha OCHOBC HOBBIX
O6CTOHTGJ’II)CTB, JaHHBIX, HaﬁILGHHBIX OHII/I6OK, BBISIBJICHHBIX pr,[[HOCTGfI;



e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa IENH U YCJIOBHUSIM, OOBICHATH
IIPUYUHBl JTOCTHKECHHS WIM HENOCTHKEHUS PE3YJIbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUSAMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU M CJIEJACTBUSI W3 HUX MPU PEIICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh MOHATUSAMHU: MMAPATUICIIBHOCTD U IEPIEHIUKYISIPHOCTD MPSIMBIX
1 IIJIOCKOCTEH.

KnaccupunmpoBarh B3aMMHOE pacCMOOKEHUE TPSMBIX M IIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATUSMU. ABYTPAHHBIM YTroJi, TPaHW JIBYTPaHHOTO YIIIa,
pebpo JABYTpaHHOTO yria, JUHEWHBIM yroa JABYIPAaHHOTO yTJia; TpaaycHas mepa
JIBYTPaHHOIO yTJIa.

OnepupoBaTh MNOHATUSIMU. MHOTOTPAHHUK, BBINYKJIBIM W HEBBITYKJIbINA
MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, TPABUJILHBI MHOTOT'PDAHHUK.

Pacro3HaBaTh OCHOBHBIC BHJBI MHOTOIPDAaHHUKOB (IUpaMuaa; IMpHU3Ma,
HPSIMOYTOJIbHBIN MMapalijiesienumnes, Kyo).

Knaccupumupopatsb MHOTOTPaHHUKH, BEIOMpas OCHOBaHHUS TS
kiaaccuukanuy  (BBIMYKIbIE W HEBBINYKIbIE MHOTOIPAaHHHKH, IPABHIIbHBIC
MHOTOTPaHHUKH; MPSAMBIE X HAKJIOHHBIE IPU3MBI, TAPaIICIICITUIICBI).

OnepupoBaTh MOHATUIMU: CEKYILAs TIJIOCKOCTh, CEUCHUE MHOTOIPAaHHUKOB.

OOBACHITH TPUHITUIIBI TOCTPOCHUS CEUCHUM, UCTIONB3YSI METOJI CJIC/IOB.

CtpouTh CEUE€HHSI MHOTOTPAHHUMKOB METOJIOM  CJIEJ0B,  BBIMOJHSATH
(BBIHOCHBIC) IIJIOCKHE YEPTEKU M3 PHCYHKOB IMPOCTBIX OOBEMHBIX (DHUTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemats 3a1aun Ha HaXOXKJACHUE T€OMETPUUYSCKUX BEJIMYMH 10 00pa3IaM WIH
aJropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJUTUUYECKHE METOAbl TIPHU PEIICHUU
CTaHJIAPTHBIX MaTeMaTHYECKUX 3aJlad Ha BBIUYUCICHUE PACCTOSHUM MEXKIY ABYyMS
TOYKaMH, OT TOYKM JO MNpsAMOM, OT TOYKM JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TTPSIMBIMHU.

PemaTe 3aaun Ha HAX0XKAEHUE TEOMETPUUECKUX BEJIMYMH MO 00pa3iiaM WiIn
aJropuTMaM, TIPUMEHSS W3BECTHBIE AaHAJUTUYECKHE METOABbl IIPH PEIICHUU
CTaHIAPTHBIX MAaTE€MaTHYECKMX 3ajad Ha BBIUYHUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TMPSIMBIMHA, MEXAY TPSIMOM M IIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Bbruncisate 00bEMBI M ILIOMAAM MTOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma,
NUpaMua) ¢ TpUMEHEHUEM (GOpPMYyJI, BBIYUCIATH COOTHOIICHHS —MEXIY
MJIOIIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU MOAOOHBIX MHOTOIPaHHUKOB.

OnepupoBaTh TOHATUSMHU. CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCb H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HHTEPIPETUPOBATH HHPOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTYypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKaX.

[IpumensaTh reoMerpuueckue (HakThl JJIsi PEIICHUS CTEPEOMETPUUECKUX
3a71a4, MPEAnoNaralolnX HECKOJIBKO IAaroB PEIIEHHUs, €CIIA YCIOBUS PUMEHEHUS
3a/1aHbl B IBHOU (hopme.

[IpumenAT, mpocTeMIME NPOTrPAMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PELICHUH CTEPEOMETPUUECKHUX 3aJ1a4.

[IpuBOaUTE NpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJIyYEHHBIE 3HAHWS HA MPAKTUKE. AHAIU3UPOBATH PEATbHBIC
CUTyallUd W TPUMEHATh HW3YUYECHHBIE TOHATUS B MPOIECCE MOMCKA PEIICHUS
MaTeMaTU4YecKd CHOPMYIHUPOBAHHOM MpPOOJIEMBbI, MOJAEIUPOBATh peajbHbIC
CUTyallul Ha $A3bIKE TE€OMETPHUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHIATHH U TEOpEM, ammapara ajareOpsl; penaTh
[IPAKTUYECKUE 3aJ1a4H, CBA3AaHHBIE C HAX0XKJACHUEM I'€OMETPUUECKUX BEJIMYMH.

11 KIJACC

OnepupoBaTh MOHATUSAMH. WIHHIPHYECKAs TOBEPXHOCTh, OOpa3yrolue
WIMHAPUYCCKOW  TOBEPXHOCTH,  IHWJIWHADP;  KOHWYECKas  IMOBEPXHOCTH,
oOpasyrolue KOHUIECKON TOBEPXHOCTH, KOHYC; cpeprueckasi TOBEpXHOCTb.

Pacnio3naBaTh Tena BpameHus (IIUIUHAP, KOHYC, cdepa U 1map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TE BPAICHUS.

KnaccudumnmpoBats B3auMHOE pacmonoxkenne cheprl u MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIIAPOBON CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAHME IAPOBOTO CIIOS, BBHICOTA MIAPOBOTO CIIOS,
IapOBOU CEKTOP.

Boraucnsate  00BEMBI W MUIONIANM  TOBEPXHOCTEH TN  BpalleHUs,
T€OMETPUYECKUX TeJI C TPUMEHEHNUEM (HOPMYIL.

OnepupoBaTh TOHSATHUSMH. MHOTOTPAaHHWK, BIHUCAaHHBIA B cdepy U
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEIO
BpaIleHusl.

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMAIIMH TMOBEPXHOCTEH W 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaemble (QUTYpbl OT PYKH U C NPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BBINOTHATE (BBIHOCHBIC) IJIOCKKME YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Buj cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHUS TeJ BpaIlCHUS.

N3Bnekath, HHTEPNPETUPOBATH U MPEOOPa30OBbIBaTH HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypax, MPEJCTABICHHYIO HAa 4YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpInoiHATE  JEUCTBUS CHOXKEHUS BEKTOPOB, BBIYMTAHUSI BEKTOPOB W
YMHOEHHUS BEKTOPa Ha YUCJIO0, OOBSICHIThH, KAKUMU CBOMCTBAMU OHU 00J1a/1at0T.

[TpuMeHsTh TpaBUIIO NapasuiesienuIeaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpPA, YIroJ MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHbIC
BEKTOPBI.

Haxonuts cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOI MEXKITY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEACHUE, paCKIaJbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IJIOCKOCTh YPABHEHUEM B IEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTe reomerpuueckue (axThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIaralollnX HECKOJIbKO IIaroB PELIECHHUs, €CIIU YCIOBHS IPUMEHEHUS
3aJ1aHbI B IBHOU (hopme.

Pewate mpocreiinine reoMeTpUYECKUE 3aladud Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/A.

Pemlatp 3agaum Ha [10Ka3aTebCTBO MATEMATHYECKUX OTHOLICHHH H
HAXO0XJICHUE TEOMETPUUYECKUX BEIMYMH MO 00pa3liaM Uiy aaropuTMaM, MpUMeEHss
M3BECTHBIE METO/IBI ITPY PELICHUHU CTAHAAPTHBIX MaTEMaTUYECKUX 3a7a4.

[IpumeHaTr mpocTedMe OPOTPaMMHBIE  CPEICTBA W DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3a7a4.

[IprBOAUTE THpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
YKW3HHU, PACO3HABATH NPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJMyYEHHBIE 3HAHWSA Ha IPAKTHUKE. AHAJIU3UPOBATH PEaJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE IOHATUS B IHPOLECCE IMOUCKA PEIICHUA
MaTeMaTu4ecku Cc(HOpMyIHpOBAHHON TPOOIEMBI, MOJICIUPOBATH PEATbHBIE
CUTyallun Ha $A3bIKE TE€OMETPHM, MCCIEA0BATh TMOCTPOEHHBIE MOJEIN C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara aareopbl; peniaTh
MPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAXOXKJICHUEM F€OMETPUUYECKUX BEIUYMH.
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