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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOrOo Kypca «I'eomeTpus» 0a30BOrO YpOBHS IS
oOyuarommmxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepanibHOroO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHI, TMPEIBABIAEMBIX K
MaTeMaTU4eCKOMy oOpa3oBaHUI0, U TpaJAUIUid POCCHIICKOr0 00pa3oBaHMs.
Peanmuzanus nmporpaMMbl 00€CIICUMBACT OBJIAJICHUE KIHOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO Pa3BUTHS
JMYHOCTU 00YUYaIOIIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpPUHM Ha YPOBHE CPENHEr0 OOIIEro
o0Opa3oBaHus O00YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX H
OPEIMETHBIX PE3YyJIbTATOB OOYYEHMsS] T€OMETPUU B HANpaBICHUH JHMYHOCTHOTO
pa3BuThs oOyvaromuxcs, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHBIX TUCUUIUIMH. PazBuTue y oOydaromuxcs
IPABWIBHBIX MPEJACTABICHUNA O CYHIHOCTH M HPOUCXOXKICHHH TI'€OMETPUYECKUX
a0CTpaklMii, COOTHOIIEHUH PEATbHOTO M HUICAIBHOIO, XapaKTepe OTpaKEHUs
MAaTeMaTH4YECKOW HAyKOM SBJIICHUM W TPOLIECCOB PEAIBHOIO MHpaA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MAaTeMaTHUYECKOro MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yJaluxcsi, a TakKe KauecTB MBbIIUICHUS, HEOOXOAMMBIX Ul aJanTalud B
COBPEMEHHOM OOIIIECTRE.

['eomerpus sABisseTCA OIHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedynBaeT BO3MOMKHOCTb H3YYEHHS Kak
JUCUUIUIMH €CTECTBEHHO-HaYYHOM HAIlPaBJIEHHOCTH, TAK U TyMaHUTapHOM.

Jlornueckoe MbIUIeHHE, (GOpPMUpPYEMOE TMPU HU3YYEHUU OOYJarOIIMMHUCS
HNOHATUIHBIX OCHOB I'€OMETPUU U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPIKICHUN
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIaTh M ONPOBEPrarh
TMIIOTE3bl HEIOCPEICTBEHHO HCIIONB3YIOTCA IPU PEIICHHHM 337a4 €CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCEX 00acTAX NEATeNbHOCTH uesoBeka. OpueHTalus uyejloBeKa BO BPEMEHU U
OPOCTPAHCTBE — HEOOXOJIMMOE VYCIOBUE €ro COLMAIbHOro ObITHS, Qopma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOIO IMO3HAHUS W aKTHMBHOIO
npeoOpa3oBaHusi  JeHCTBUTENbHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OObEOUHSET pa3Hble BUABl Y4EeOHOH U TPYAOBOW JEATEIbHOCTH,



ABJIAETCA OJHUM M3 TMPOPECCHOHANBHO BAXXHBIX KAYECTB, MOITOMY aKTyallbHa
3amaya (opMUPOBaHUS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpPAa3HOTO MBIINIJICHUS — CYIIECTBEHHOTO KOMIIOHCHTA B
MOJIFOTOBKE K IPAKTUYECKOMN NEeITEILHOCTH IO MHOTUM HaIlPaBJICHUSIM.

[lens ocBoeHus mporpamMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00y4deHusi — 001meo0pazoBarebHOE UM OOIIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecleueHue  BO3MOXXHOCTH  MPUOOPETEHHS |
VCIOJIb30BAHUSA CUCTEMATUYECKUX TE€OMETPUUECKUX 3HAHUM W JIEUCTBUH,
cnenu@UIHBIX TEOMETPHUH, BOBMOKHOCTH YCIIEIITHOTO TPOJIOJDKEHUST 00pa30BaHUs
IO CTICIIHAIILHOCTSIM, HE CBS3aHHBIM C TTPUKJIATHBIM HCIIOB30BaHUEM TCOMETPHH.

[Iporpamma mo reoMerpun Ha 0a30BOM YpOBHE MpeAHA3HAUYECHA IS
OOyJaroMMXCsl CPEIHEN ITKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUN
Ha YpOBHE OCHOBHOTO 00Iero oopa3oBanus. Takum o0pa3om, oOydaromuecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MATEMATHUYECKHE YMCHHUsI, CBSI3aHHBIC
Cco creuu@uKoil TeoMeTpUHM UM HEOOXOAMMBIE JIsi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YUHUTh T€OMETpHIO Oojee
rIyOOKO, €ClTi B JajbHEHIIEM BO3HHUKHET HEOOXOAMMOCTh B TE€OMETPHYCCKHUX
3HAHMSX B MPOPECCUOHAIBHOMN JESTEIbHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHHIMH 3aJauaMH  OCBOCHHS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax siBisItOTCS:

 hopMupoBaHKe MPEACTABICHUS O TEOMETPUHU KaK YaCTH MUPOBOM KYJIbTYPhI
¥ OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOITUM MUPOM;

e hopMupoBaHKE MpPEACTaBICHUS O MHOTOTpAaHHUKAaX M TejJaX BpPAIICHUS Kak
O BaOXHEUIIUX MATEeMATHUYECKUX MOJICNIAX, TO3BOJIIONINX OMUCHIBATH H
U3y4aTh pa3Hble SBJICHUS OKPYKAIOIIET0 MUPA;

e hopMupoBaHEe yMEHHsI PACIIO3HABATH HA YEPTEKAX, MOJICTISIX M B PEATBHOM
MUpPE MHOTOTPAaHHUKH U TeJla BPAIICHNUS,

e OBJIQJICHHE METOJaMHU DEIICHHUS 3a/lady Ha MOCTPOCHHUS Ha H300paKeHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e popMupoBaHHE yMEHHS  OMNEPUPOBAThH OCHOBHBIMU TMOHATHSIMU O
MHOTOTpaHHUKaX M TelaX BPaIICHHS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJIQJICHHC aITOPUTMAMHK PEIICHUs] OCHOBHBIX THUIIOB 3a1ad; (hOpMUPOBaHUE
YMEHHSI TPOBOJUTH HECIOXKHBIE JIOKA3aTeIbHbIE PACCYXKICHUS B XOJE
pCIICHHUsI CTEPEOMETPHUYCCKUX 3a7ad W 3adad C M[PaKTHYCCKUM
COJIEpP’)KaHUEM;

e PA3BUTHE MHTEIUICKTYAJbHBIX W TBOPUYECKUX CITOCOOHOCTEH 00ydaromuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIIbCKUX YMEHHUM, KPUTHYHOCTH
MBIILICHUS;



e hopMupoBaHue (PyHKIMOHAIBHOW IPaMOTHOCTH, PEIEBAHTHON TI€OMETPHH:
YMEHHUE paclio3HaBaTh MPOSIBICHUSA T'€OMETPUUYECKUX MOHATUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEHN B PEAIbHBIX KU3HEHHBIX CUTYALUSX U MPU U3YYECHUH
OpPYTUX  Y4eOHBIX  MPEAMETOB, MPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTEN, (DOPMYIUPOBATh UX HA SI3bIKE TEOMETPUU U CO31aBaTh
r€OMETPUYECKME MOJENH, NPUMEHATH OCBOCHHBIH TI€OMETPUYECKUI
anmapar 1 peuleHus [IPAKTUKO-OPUEHTHUPOBAHHBIX  3a]ady,
MHTEPIPETUPOBATH U OLIEHUBATH MOJIYyYEHHBIE PE3YIIbTaThI.

OTIUYUTENH HON OCOOCHHOCTHIO MPOTpPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEPEOMETPUM B HaAyajle €ro M3y4yeHHs 3a]ay, pelaeMblX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHHUA, U ONpeeIEHHBIM 00pa30M OpraHrn30BaHHAasA paboTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IIPOLIECCOB, MOTHUBUPYET K
JNalbHEUIIEMY U3YYEHHUIO IIPEAMETA.

[IpennouteHne oTnAETCs HAMIAIHO-KOHCTPYKTUBHOMY METOY O0Y4YEeHHUsI, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MMPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluuxcsi B Kypce CTEpEOMETPUHM IPOBOJIWTCA 3a CUET PEIICHMWS 3aJa4 Ha
CO3IaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Jad Ha  OIEpPUPOBAHME
IpOCTPAaHCTBEHHBIMU oOOpa3zamu. CoznaHue oOpaza MNPOBOAUTCS C OMNOPOM Ha
HarJsiIHOCTh, @ ONEpPUPOBaHHE oO0pa3oM — B YCIOBUAX OTBJICYECHHS OT
HaIJIIIHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 NCXOHOT O COJEP KaHUS.

OcHOBHBIE cofiepKaTesbHbIe JIMHUM Kypca «l'eomerpun» B 10—11 kiaccax:
«MHuororpanHukn», «lIpsiMbIE U MIJIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensercss He TOJbKO II0 COACPKATEIbHBIM JIMHHUSAM, HO W IO ToJaM
oOydJeHHs Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHmsl.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsl pabouell mporpamMmbl, paclpeAcsi€éHHbBIM 10 ToAaM oOy4YeHwUs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAJEHUE T'E€OMETPUUYECKUMH
NOHATUSAMH U HAaBBIKAMH OCYILECTBIBLIOCH IIOCIEAOBATENBHO U IOCTYIIATENIBHO, C
COOJIIOZIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYYaIOLIMXCs, pacUIupss H
yriayoisis e€, 00pa3yst IpOYHbIe MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpuun oTBoAUTCS 2 yaca B Henemo B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a nBa roga o0ydeHus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpancTBo. [loHsTHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHHM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUSA U3 HUX.

B3anmMHOE pacnoyiokeHUe MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOLINECH,
napajyieibHble M CKpelMBaromuecs mnpameie. [lapamiensHOCTh NOpsSMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApPAJUICIbHBIE IPSAMBIE B  IPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMH CTOPOHAMM; YIroJl MEXKAY TMPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TTIOCKOCTEM: MapasjeabHbIe TJIOCKOCTH; CBOMCTBA
napajuleNibHbIX  MiockocTed. Ilpocreiiue mnpocTpaHCTBEHHbIE (GUTYpPHl Ha
MJIOCKOCTH: TETPadip, KyO, mapauieenure; MTOCTPOCHUE CEUCHUH.

IleprieHAUKYIAPHOCTD NPSAMON U IIOCKOCTH: MEPIIEHAUKYIISIPHBIC MIPSAMBIE B
MPOCTPAHCTBE, NPSMbBIE MMAPALICIBbHBIE W MNEPHNCHAUKYJISPHBIE K IUIOCKOCTH,
MpPU3HAK TMEPHEHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TEopeMa O NpsSMOu
MIEPIICHAUKYJISIPHON IIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXAY NPSAMOU U
IJIOCKOCTBIO;  ABYIPaHHBIA  Yroyi, JIMHEHHBIA yroJa JABYTPAaHHOrO  yrJa.
[IeprieHAUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU IO IIJIOCKOCTH, PACCTOSTHUE
OT MOpsIMOM [0  IUIOCKOCTH,  TPOEKIuss  GUrypel  Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  TUIOCKOCTEW: MPHU3HAK MNEPHEHIMKYIIPHOCTH  JBYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpaHHuKu

IToHsITHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBITYKJIBIE
Y HEBBINYKJIbIE MHOTOTPAHHUKU; Pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBas U
MOJIHAas MTOBEPXHOCTH MIPU3MBI. [lapannenenunen, MPSAMOYTOJIbHBIN
napajuieJienuien U ero coiictBa. [lmpammupaa: N-yronpHas nupamuga, TpaHd U
OCHOBaHUE NMUPaMUJIbl; OOKOBAsI U MOJTHAS TOBEPXHOCTh MUPAMUJIbL; MPABUIIbHAS U
yceu€HHas MNHupaMuia. OIJIEMEHTbl Npu3Mbl M nupamuabl. [IpaBuiibHbIE
MHOTOIPAaHHUKHU: TOHATHE MPABUJIBHOIO MHOTOTPAaHHUKA; MPAaBUIbHAS MPU3MaA U
MpaBWIbHAA NUpaMHUAa; MpPaBUJIbHAS TPEYrojibHas NUPaMUIa W TPaABUIbHBIN
TeTpadap; Kyo0. IlpencraBienne o TPaBUIBHBIX MHOTOI'PAHHUKAX: OKTadIp,
noaekadaAp v ukocaxap. CedeHus Npu3Mbl U MTUPAMHUJIBL.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTH.  DJIEMEHTHl CHUMMETPUM B  NHUpaMHUIaX, Mapaulesienunenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbluucienue 3JeMEHTOB MHOTOTPAHHHMKOB: pEOpa, JauaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOIaJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH HPSIMOU IPU3MBIL
[Inomanes OOKOBOW TOBEPXHOCTHM U TOBEPXHOCTH MPABUIBHOM NUPAMU[BL,
TeopemMa O IUIom@aau yceuéHHoW mnupamunbl. l[lonarue 00 o0bEMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIAMU
MOBEPXHOCTEM, 00bEMaMu OI00HBIX TEJl.

11 KUIACC

Tesia Bpalenust

Humuaapuaeckas TMOBEPXHOCTb, obpazyroue LHAJIMHAPUYECKOU
IIOBEPXHOCTH, OCh LWJIAHAPUYECKOW TMOBEPXHOCTH. Llummuap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, oOOpasylolasi U OCh; IUJIOMAab OOKOBOM U TMOJHOMU
ITIOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKON MOoBEepXHOCTU. KOHYC: OCHOBaHUE U BEPIIMHA, 00pa3yromast
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. Y CEUEHHBIA KOHYC:
o0pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJlb MOBEPXHOCTH C(hEephl.
B3aumHoe pacnionoxenue chepbl U IIIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
106 cepsl.

N3o0pakenue Tes BpalleHus Ha TII0CKOCTH. Pa3BEpTka IIMHApPA U KOHYCA.

KoMOuHanuu Ten BpalieHusi ©W  MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BIHUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpaIlCHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO TMapajuiefienunesa u ciuenctsus u3 He€. OO0bEM HMIMHIpA,
konyca. O0BEM mmapa u miomaasb chepsl.

[lono6ubeie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMAIIMU
MOBEPXHOCTEHN, 00BEMAaMU MOAOOHBIX TEIL.

Ceuenus mwmMHApa (MapauleIbHO W TEPIEHIUKYJSIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAaHHUIO W MPOXOSIIEe Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B NPOCTPaHCTBE. CIOKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha 4uCio. Pasioxenue BekTopa mo TpéM HEKOMIUIAHAPHBIM
BekTopam. IlpaBusio mapauienenunena. Pemenwe 3agay, CBA3aHHBIX C
IIPUMEHEHUEM MpaBUJl JEUCTBUU € BekTopamu. [IpsmoyronsHas cucrema



KoopauHaT B TmpocTtpaHcTBe. Koopaunatel BekTopa. llpocreiimme 3amaun B
KOOpAMHATax. YTosll Mexay Bekropamu. CKalsspHOE NIPOU3BEIEHUE BEKTOPOB.
Boeluucienne yriioB Mex1y HNpSIMbIMH M IUIOCKOCTAMH. KoopanHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl y4ye€OHOro MpeaMeTa
«MaremMaTuka» XapakTepHU3yIOTCs:

I'paxknanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUSA Pa3IMYHbIX CTPYKTYp, SIBJICHH,
MpOLEYp TPakKIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUH C HX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

IIaTpuoTrnyeckoe BoCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM T'pakIaHCKOM MJIEHTUYHOCTH, YBaXKEHUS K
MPOLUIOMY U HACTOSILIEMY POCCUKCKOW MaTEMAaTHUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
K HCIIOJNb30BAaHUIO 3THUX JOCTHKEHUH B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;

c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO TIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOUAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJIeHUM;
BOCIIPUMMYHBOCTHIO K MATEMATUUYECKUM aClEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DuzuyecKoe BOCIUTAHME:

chOpPMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MAaTEeMAaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOro U 6€30MacCHOro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE NMHUTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHSATUU U

OT/IbIXA, peryssipHast dbuznueckas aKTUBHOCTB ); duznuecKkoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIHHOM
JEeSTENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILIEHHOCTU TPYIOIIOOMS; UHTEPECOM K
pa3nuyHbiM  cdepaMm  MpPO(EeCcCHOHATBHOM  JESATeNbHOCTH,  CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSAMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pearu30BbIBATH COOCTBEHHBIC KW3HEHHBIC IIJIaHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHIO B PEHIEHUU MTPAKTUYECKHUX 33]1a4 MAaTEMaTUYECKON HAPaBIE€HHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OpMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
cpedbl, OCO3HaHMEM TJIO0AJIBHOTO  XapakTepa HKOJOIMUECKUX MpoOJem;
OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM I pelieHus 3ajgad B
o0lacTu OKpy’Karollel cpeabl, IJIAaHUPOBAaHMUSI TMOCTYNKOB M OIEHKHM HX
BO3MOXKHBIX MOCIEACTBUMN JJIsl OKPY>KAIOIIEH Cpe/ibl.

ILleHHOCTH HAYYHOI' 0 IO3HAHMA:

C(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKH M  OOIIECTBEHHOW MPAaKTUKH, MOHUMAHUEM
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOM KyJIbTYpOM KakK CpeICTBOM IIO3HAHUS MHpA;
TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLlCMEUAMU.

1)  Vuueepcanvmuvie  nosnaeamenvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NpOYeccos oobyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA  OKpYJcaroujeco  Mupa;  NnpuMeHeHue  J102U4ecKux,
uccnedosamelbCKux onepayuil, ymeHnutl pabomams ¢ uHgpopmayueti).

ba3oBble Joruueckue JeMCTBUA:

*BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEeMaTHYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIY MOHATHAMHU, (OPMYIHPOBATH
ONpeseNieHUs]  TMOHSATUW;  YCTAaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCIIpUHUMATh,  (QopMyIupoBaTh W  MPeoOpPa3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YacTHBIC W OOIIWE,
YCIIOBHBIE;

¢ BBISIBIIATD MaTeMaTHYeCKUe  3aKOHOMEPHOCTH, B3aMMOCBSI3H |
npotuBopeunsi B (akTax, JaHHBIX, HAOIOMCHUSIX W YTBEPKIACHHUIX,



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

eJICTIATh BBIBOABI C HCIIOJB30BAHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKJIIOUCHUM 110 aHAJIOTHH;

¢ IPOBOTUTH CaMOCTOSTEIIHLHO JI0Ka3aTeIbCTBA MaTEeMaTHIECKUX
YTBEp)KJAEHUHN (MPSIMBIE U OT MPOTHUBHOIO), BHICTPAUBATh APT'yMEHTAIIHIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXIICHUS 1 BBIBOJIBI;

e BBIOMPATh CHOCOO perieHus y4eOHoW 3amaud (CpaBHUBATh HECKOJBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe1bCKue 1eHCTBUSA:

* ICTIOJIb30BaTh BOIPOCHl KaK HCCIENOBATENLCKUN HMHCTPYMEHT IO3HAHUS;
dbopMynmupoBaTh BOIPOCH], (UKCUPYIOLINE TPOTHUBOpPEUHE, MpPOOIEeMYy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBAaTH  TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

« IPOBOJIUTH CAMOCTOSITEJIBHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHNC
M0 YCTAHOBJICHUIO OCOOEHHOCTEM MaTeMaTHYECKOrO OOBEKTa, SIBICHUS,
MPOIIecCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIYy OOBCKTAMHU, SBIICHUSIMH,
MPOIIECCaMU;

e CAMOCTOATEJIBHO (OPMYJIUPOBaTh OOOOIIEHUS M BBIBOJBI IO pe3ysbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

« IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIPOIECcCca, a TaKKE BBIIBUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

* BBISIBIIATH JepunuThl HHPOpMAIUH, JaHHBIX, HEOOXOIUMBIX NI OTBETA Ha
BOTIPOC U JJIS PENICHHUS 3a/]a4H;

* BIOUPATh MH(HOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AaHATU3UPOBATD,
CHUCTEeMAaTU3UPOBaTh W HWHTEPIPETUPOBATH HWH(OPMAITUIO Pa3TUIHBIX
BUJIOB ¥ ()OpM TIPE/ICTABIICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIUIO, TIPEACTABIATh €€ B Pa3IUYHBIX (GopMmax,
WJUTIOCTPUPOBATh TpauyecKH;

e OIICHUBATH HaAEKHOCTh uHdOopMaIIH 1o CaMOCTOSITEIbHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHblE  Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oomenue:



e BOCIIPUHUMATh U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMHU
U UEeIsIMU OOIEHUs; SCHO, TOYHO, IPAMOTHO BBIpAXKaTh CBOIO TOYKY
3pEHUs] B YCTHBIX M MHUCbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS MO XOIy
penieHus 3a1a4i, KOMMEHTUPOBATh MOJIYYEHHBIN PEe3yybTarT;

*B X0/I€ OOCYXXJE€HHUS 3a7aBaTh BOIIPOCHI MO CYILECTBY OOCYKJa€MOH TEMBI,
MpoOJIeMBl, pelIaeMoi 3aaun, BICKa3bIBAaTh UJICH, HAIIETICHHBIC HA MTOM CK
pEIIEHUsI; COMOCTaBJISITh CBOU CYXKIEHUS C CYXKICHHUSIMU JPYTUX
YYaCTHUKOB Juajora, OOHapy»XuBaTh pa3jiMuu€ M CXOJICTBO MO3UIIUIA; B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,

e IPEJICTABJISITh PE3YyJIbTAThl PEIICHUS 3aJ]a4u, YKCIIEPUMEHTA, UCCIEAOBaHNUS,
MPOEKTa; CAMOCTOSTEIHHO BHIOMPATH (OpMAT BBICTYIUICHHS C Y4ETOM
3aj1a4 MPe3eHTAUU U OCOOCHHOCTEH ayIUuTOpUH.

Corpyanun4ectBo:

e IOHUMATh U MCIOJIb30BaTh MPEUMYIECTBA KOMAaHAHOW M WHIMBUAYaJTbLHOU
paboOThl TpU pEIICHUH Y4YEeOHBIX 3a7ad; MPUHUMAThH IIeJIb COBMECTHOU
NEATeNIbHOCTH, IUIAHUPOBAaTh  OPraHW3alliil0 COBMECTHOM  paldoTHhI,
pacnpenensaTe BHUIBI pabOT, AOroBapUBaThCSA, OOCYXKAAThb MPOLECC H
pe3ysbTat paboThl; 00001IaTh MHEHUSI HECKOJILKUX JIFOJICH;

e y4aCTBOBATh B IPYIIOBLIX (popmax paboThl (0OCYXaAeHUSI, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMBI» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOU JEUCTBUS C JPYTUMH YJIEHAMH KOMAaH/JIbI;
OLICHMBATh Ka4ye€CTBO CBOETO BKJIJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHUSI.

3) Ynueepcanvnvie  pecynamueHble Oeticmaus, obecneuusarom
Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranmzanmsi:

e COCTABJIATH IUIAH, aJITOPUTM PELIECHUs 3a/1a4u, BEIOUpATh CIOCOO pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOU
uH(pOopMaIuu.

CaMOKOHTPOIBb:

eBJIAJIETh HABBIKAMU  [I03HABAaTEIbHOM  peQueKCMM KaK  OCO3HaHMs
COBEPILIAEMBIX JECHCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIbTaTOB;
BJIAQJIETh CIOCOOAMH  CaMONPOBEPKH, CAMOKOHTpPOJS Ipolecca U
pe3yJIbTaTa peLIeHUs] MaTEMaTUYECKOM 3a7a4H;

e IPEABUAECTH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NP PEILICHUH 3a]1auH,
BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
JTAHHBIX, HAWJEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;



¢ OLICHMBATh COOTBETCTBUE pe3yjibTaTa ILEIU M YCIOBUAM, OOBSACHATH
IIPUYUHBl JOCTHKECHUSA WIM HEAOCTHKECHHUS PEe3ybTaTOB ACATEIBHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU WM CICICTBHUS W3 HUX TNPU PEIICHUH
T€OMETPUYECKUX 3a/1a4.

OmnepupoBarh MOHATHAMU: MAPATUIETLHOCTh U MEPIEHAUKYISIPHOCTH IPSIMBIX
Y IUIOCKOCTEM.

KnaccudummpoBarh B3amMHOE paCIOIOKEHUE MPSIMBIX W IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
peOpo IBYrpaHHOTO yrila; JTMHEWHBIM Yroj ABYIPAaHHOTO yria; TpajycHas Mmepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHMK, BBIMYKJIBIM ¥  HEBBITYKJIBINA
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABIIIbHBIA MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBl MHOTOTPDAaHHUKOB (MMpamMuia; TpHU3Ma,
PSIMOYTOJILHBIN Mapajuiesienume, Kyo).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KjacCuuKay  (BBITYKJIBIE W HEBBIYKJbIE MHOTOTPAHHUKHU; TPABUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIOHHBIE PU3MBbI, TTAPAJUICTICITUTIC B ).

OnepupoBaTh MOHATUAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUIIBI IOCTPOSHUST CEYCHUH, UCTIONB3YS METOJI CIIE/IOB.

CtpouTh ce4YeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€JIOB, BBITIOJHSTH
(BBIHOCHBIC) TIJIOCKHME YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXYy, COOKY, CHU3Y.

Pemmarp 3a1aun Ha HAXOXKACHUE TEOMETPUICCKIX BEIMYMH MO oOpa3Iiam Wiu
QIrOpUTMaM, TIPUMEHSSI HW3BECTHBIC AHATUTHYCCKHE METOABl TIPU PEIICHUU
CTaHJApTHBIX MAaTEMAaTUYECKHUX 3a/1ad HAa BBIYUCICHHE PACCTOSHUN MEX]Y IBYMS
TOYKaMH, OT TOYKHA JO TPSMOH, OT TOYKHA JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKICHUE TEOMETPUUYECKUX BETUYUH 110 00pasliaM WIiIH
QITOpUTMaM, TIPUMCHSS HW3BECTHBIC AaHATUTHYCCKHE METOAbl TIPU PEIICHUU
CTaHJAPTHBIX ~MAaTeMAaTHYECKUX 3a7a4 Ha BBIUKHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IJIOLIAANM MTOBEPXHOCTEW MHOTOTPaHHHUKOB (IIpU3Ma,
nupaMyuja) € TpUMEHEHUEM (QOpMYN; BBIYMCISATh COOTHOIICHHUS MEXAY
IJIOLIAASIMU TTOBEPXHOCTEM, 00bEMaMH TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IJIOCKOCTh CUMMETPUH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (DUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

[IpumensaTs reomerpuueckue (HakThl M PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANOJIaralolX HECKOJIbKO IarOB PELICHUs, €CIIU YCIOBUS TPUMEHEHUS
3a7aHbl B IBHOM opme.

[IpuMeHsaTs NpoOCTEHMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CHCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOAUTE IIPpUMEpPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE H
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh NMOJYy4YEHHBIE 3HAHWS Ha IMPAKTUKE: AHAJIU3UPOBATHh DPEAbHBIC
CUTyalluld W IPUMEHATh HU3YYECHHBIE IOHATUSA B IPOLECCE ITOMCKA PEHICHUs
MaTeMaTUyeckKu C(HOpMYyJIMPOBaHHOM MpoOJeMbl, MOJEIUPOBATh peallbHbIE
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKUX TOHITUI U TEOpEM, allliapara aireopsl; pemarb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIMYHH.

11 KVIACC

OnepupoBaTh MOHATUSIMU: I[WJIMHIPUYECKAs TOBEPXHOCTh, OOpPa3yIOIIHE
UWIMHIPUYECKON  TTOBEPXHOCTH; UWJIUHID; KOHHUYECKAasi  IOBEPXHOCTb,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepriecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (UIUHIP, KOHYC, cepa u map).

OOBSACHATH CITOCOOBI TTOJIYYCHUS TEJ BpaAIICHHUS.

KnaccupunmupoBaTs B3aMHOE pactoyiokeHHe chephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOTO CJIOH;
IapOBOM CEKTOP.

Beuucnare  o0bEMBI M IUIOHMIQAM  TMOBEPXHOCTEM Tea  BpallleHHUS,
FEOMETPUUECKHUX TeN C MPpUMEHEHUEM (hOopMYIJL.

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHUK, BIIMCAaHHBIM B chepy u
OMUCaHHBIH oOKoJIO cdepbl; cdepa, BOUCAaHHAS B MHOTOIPAHHUK WJIH TEJO
BpAILICHUS.

BbIUUCIATh COOTHOIIEHUS MEXIY TUIOMIAASIMHU MOBEPXHOCTEH U 0O0BEMaMHU
IMOJOOHBIX TE.



N300paxxate u3ydaemble (UIYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BbINONIHATH (BBIHOCHBIE) TJIOCKUE YEPTEXH M3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢uryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BPaL[CHUSI.

W3BrekaTh, HWHTEPOPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa HA YHUCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHH 00JIaJaIOT.

[IpuMeHATH MPAaBUIIO NapAJLIEIEIUIIEAA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMHM, CKAILIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJSIPHOE TIPOMU3BEICHHME, PACKIAABIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[TpumenaTs reomerpuueckue (GakThl Il PEHICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANOJaraoX HECKOIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

Pemwars mpocredmme reoMeTpu4ecKue 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemarp 3amaum  Ha J0KAa3aTeNbCTBO MATEMAaTHYECKUMX OTHOLICHUW U
HaXO0KJEHUE T€OMETPUUYECKUX BEJIMUUH 10 00pa3liaM UM adrOpUTMaM, IPUMEHSA
M3BECTHBIE METOBI IPY PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOOMTE IpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
JKU3HHM, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHU B UCKYCCTBE.

[IpuMeHATh NOJYyYEHHBIE 3HAHWS Ha MPAKTUKE: AaHAJIUM3UPOBATHh DPEAbHBIC
CUTyalluld W IPUMEHATh HW3YYEHHBIE NOHATHUSA B IPOLECCE ITOMCKA pEIICHUs
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpPOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HWCCIECI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHSITUI U TEOpPEM, alllapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOKJACHUEM I'€OMETPUY €CKUX BEJTUYHUH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
Konrpoasbnsie | IlpakTuyeckue
n/n NporpaMmel Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 BBenenue B cTepeoMeTpHio 10 Bubmioreia LIOK
A P P https://m.edsoo.ru/1c209e37
) [IpsiMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubmotexa [JOK
[TapanienbHOCTh NPSIMBIX U IIIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IlepneHIUKYIApHOCT NPAMBIX U 12 bubmuorexa [IOK
MJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
1 1
4 VYTibl MEXY NPSIMBIMH U IIOCKOCTSIMU 0 https://m.edso00.ru/1c209e37
bu6mmoreka [JOK
M 11 1
> HOTOT PATHITIH https://m.edso00.ru/1c209e37
.. bu6moreka [JOK
6 OObemB1 MHOTOrpaRHHKOB o L https://m.edsoo.ru/1c209e37
- n _ . 4 1 bu6mmoreka [JOK
OBTOpPEHUE: CEUCHHUSI, PACCTOSIHUS U YTJIBI https://m.edso0. (/1620937
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KUIACC

KoandecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTnueckue
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
but6mmoreka [JOK
T 12
18 BpatieHit https://m.edso0.ru/1c209e37
bu6moreka [IOK
é 5 1
ObnEmbr Ten https://m.edso0.ru/1c209e37
BexTOopnl 1 KOOpAUHATEL B IPOCTPAHCTBE 10 1 bubmiorexa [OK
p PA poctp https://m.edsoo.ru/1c209e37
[ToBTOpeHue, 0000IICHHE, 7 1 bu6morexa [IOK
cucTeEMaTU3alUs 3HAHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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