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INOACHUTEJBbHASA 3AIIMCKA

PabGouass mporpamma yudeOHoro kypca «l'eomerpus» 0a30BOro YpOBHS ISt
oOyuarormuxcst 10 —11 kmaccoB pa3paboraHa Ha oOcHOBe DeaepabHOTO
roCyapCTBEHHOTO 00pa30BaTENIBbHOIO CTAaHJApTa CPEAHEro OOIIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIHNA POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmst mporpaMMbpl 00€CTIEUNBAET OBJIAJACHUE KIIOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIIOIIMMH OCHOBY JIJII CaMOPa3BUTHsI M HEMPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIEKYJIbTYPHOTO, JUYHOCTHOTO U TI03HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00YyYarOIIUXCsl.

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocth ydeOHOTO Kypca TEOMETpMH Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHHsi OO0yCJIOBIIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX W
MPEAMETHBIX PE3YJIbTATOB OOYYECHHS T€OMETPUU B HAIMPABICHWUU JIMYHOCTHOTO
pa3BuTHsl oOydaromuxcs, (HopMHUpOBaHUA (DYHKIIMOHATBHON MaTeMaTHYEeCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX Y4eOHBIX JUCIUIUIMH. Pa3BuTne y oOyuarommxcs
MPABIIBHBIX TMPEJICTABICHUNA O CYIIHOCTH M TPOHCXOXKICHHUH T€OMETPUUECKHIX
abcTpakiuii, COOTHOLICHUH pPEaJbHOTO M WACATBHOTO, XapaKTepe OTpakKeHUs
MaTEeMaTUYECKON HAayKOH SBJIEHHH M MpPOLECCOB pEalbHOIO0 MHUpA, MECTe
Ie€OMETPUU B CUCTEME HAyK M POJIM MAaTEMATUYECKOTO MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yyUalmxcs, a TakKe KauyeCTB MBIIIICHUS, HEOOXOAMMBIX IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OJHUM U3 0a30BbIX NMPEAMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCrneYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbINUICHHE, (HOpMHUpYyEeMOe TpHU H3YYCHHH OOYJaroIIMMHUCS
MOHSITUWHBIX OCHOB T€OMETPHUH M MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHHIMA
B XOJ€ pEIICHUS TEeOMETPUYECKMX 3a]ad, YMEHHE BBIJBUTATh W OIPOBEPraThb
TUIIOTE3bl HETOCPEICTBEHHO HCIIOJIb3YIOTCA IMPH PEUICHUM 3a/lady €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHue opueHTHUpPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacCTSIX ACSITeNbHOCTH 4YenoBeka. OpHeHTalus YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOro ObITHsA, (opMma
OTPaXXEHHUS OKPYXAIOIIero MHpa, YCIOBHE YCIEIIHOTO MO3HAHHUA W aKTHUBHOIO
npeoOpazoBanus  AeiicTBuTenbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSAET pa3Hble BUIbI y4eOHOH U TPYIAOBOM JESATEILHOCTH,



ABJIIETCSI OJAHUM U3 MPOQPECCHOHAIBHO BaXXKHBIX KA4yeCTB, MO3TOMY aKTyallbHa
3amaya (opmMupoBaHUS y OOYYaIONMIMXCS MPOCTPAHCTBEHHOTO MBINIJIEHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEILHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.

Ilens ocBoeHmsi mporpaMmbl ydeOHOTO Kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE OOyueHusi — 00meo0pa3oBaTeibHOE M OOIIEKYJIbTYPHOE pPAa3BUTHE
oOydaromuxcst  4yepe3  oOecrneyeHWe  BO3MOXKHOCTM  NPUOOpETeHHs U
UCIIOJIb30BAHUSI CHUCTEMATHUYECKMX TEeOMETPUYECKUX 3HAHUW U JICUCTBUM,
crenuUYHBIX TEOMETPUHU, BO3MOKHOCTH YCIIELITHOTO MPOAOKEHUST 00pa30oBaHus
0 CTICIIHATBHOCTSIM, HE CBSA3aHHBIM C MPUKIIATHBIM HCTIOJIB30BAHIEM TCOMETPHH.

[IporpammMa 1o reoMeTpud Ha 0a30BOM YPOBHE MpeJHA3HA4YeHa s
OOy4JaronMxcsi CpeJHEN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIIbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 001Iero oopaszoBanus. Takum oOpa3zoM, oOydaromiyuecss Ha
0a30BOM YpOBHE JTOJDKHBI OCBOWUTH OOIIME MaTEMaTUYECKUE YMEHUS, CBS3aHHBIC
Co crmenupuKod TEOMETPUHM M HEOOXOAWMBIC IS XU3HH B COBPEMECHHOM
oOmecTtBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YYHTh I'€OMETPHUIO Ooliee
riIyOOKO, €clii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHYECKHUX
3HAHMSX B MPOGECCUOHANBHON JEATEIHHOCTH.

JlocTH)K€HHE LEeTu OCBOECHHSI MPOrpaMMbl OOECIIEUMBAETCS PELIEHUEM
COOTBETCTBYIOIIUX 3adad. [IpHOpPUTETHBIMH 3aJadyaMd  OCBOCHHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax siBISIOTCS:

e (opmupoBaHue TmNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI K OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAFOIIIIM MUPOM;

e (opmupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaxX BpallCHUS
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJIENSIX, MTO3BOJISIONIUX OTHCHIBATH
Y U3y4aTh pa3HbIC SBIICHHS OKPYKAIOMIETO MUPA,;

e (opmMupoBaHue yMeHHs pacro3HaBaTh Ha YEPTEXkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJITOPUTMAMHU  pEHICHUS  OCHOBHBIX  THUIIOB  3ajiay;
dbopMHpOBaHHEe YMEHHUS TPOBOJWUTH  HECJIOXKHBIE JOKa3aTeJIbHBIC
pacCyXJIeHUs B XOJI€ PEIICHUS CTEPEOMETPUYECKHX 3aJady U 3a7ad C
MIPAKTUYCCKUM COJCPKaHHUEM;

e pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEM
OoOydJarommMxcsi, TMO3HABATEILHOW  AKTUBHOCTH,  HCCIEIOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHUE (GYHKIIMOHAJIBHOU I'PaMOTHOCTH, pEJIEBAHTHOM
TeOMETPUM: yMEHHE pacro3HaBaThb TMPOSIBICHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KU3HCHHBIX
CUTyallUsiX U IpPHU U3YYEHUU JPYIMX Y4YEOHBIX MNPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTENl W 3aKOHOMEpHOCTeH, (OpMynHpoBaTh HX Ha A3BIKE
IE€OMETPUU U CO3/1aBATh N'€OMETPUUECKUE MOJIEIH, IPUMEHATh OCBOCHHBII
TeOMETPUUECKUN ammapar il pPeleHUs MPaKTHUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIIPETUPOBATH U OIICHUBATH MOJIYY€HHBIE PE3YIbTaThI.

OTnUYUTEeNbHON OCOOEHHOCTHIO MPOrPaMMBI SBIISIETCS BKIIOYCHHE B KypC
CTEpEOMETPUU B Hayaje ero u3y4YeHHs 3ajad, pellaeMblX Ha YpOBHE
MHTYWUTUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOTO U IPOCTPAaHCTBEHHOI'O
MBIIUICHUSI, CTUMYJIUPYET MPOTEKaHWe MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JaJbHEUIIEMY U3yUYECHUIO MPEIMETA.

[Ipenmourenue oTAAETCA HATTSAHO-KOHCTPYKTUBHOMY METOAY OOydYeHHs, TO
€CTb TEOPETUUYECKHE 3HAHUS MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IPAKTUUECKON JeATeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTABICHUN Y
yyalmxcs B Kypce CTEpeOMETpUM MPOBOAUTCA 3a CU€T pelIeHds 3ajad Ha
CO3/IaHMe  TPOCTPAHCTBEHHBIX 00pa3oB W  3agady Ha  ONEPUPOBAHHE
IPOCTPAHCTBEHHbIMU OOpa3amu. Co3paHue oOpa3za MPOBOAUTCS C OMOPOM Ha
HarjsgHOCTh, @ ONEepUpoBaHHE oOOpa3oM — B YCJIOBHUAX OTBJICUEHUS OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEepHKaHUs.

OcHoBHBIE conmepxaTelbHble TMHUN Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHuKn», «I[IpsiMbie 1 MIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BexTopsl U KOOpIWHATHI B MPOCTpaHCTBE». DOPMUPOBAHHE JTIOTHUECKUX YMEHHMA
pacnpezensercss He TOJbKO IO COJEp)KaTelIbHbIM JIMHUSAM, HO M IO TojaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Copepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yabTaTam
OCBOCHMSI paboyell MporpaMMbl, pacupenesN€éHHbIM [0 TrojaM O0O0y4eHwus,
CTPYKTYpUPOBAHO TaKUM o0Opa3oM, dYTOOBI OBJAJ€HHWE TEOMETPHUUYCCKUMHU
HNOHSTUSAMU U HAaBBIKAMHU OCYIIECTBIISIIOCH MOCIEAOBATEIBHO U MOCTYNATENbHO, C
cOOJII0/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpPE/CTaBICHUN OOydaroluXcs, paciupss u
yrayOnsis e€, o0pasysi MpOUYHbIe MHO>KECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpum orBoaurcs 2 yaca B Henenmo B 10 knacce u 1 gac B
Hezaenio B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYHEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATHYECKOM TMOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHoe pacnosiokeHrne MpsAMBIX B NPOCTPAHCTBE: IEpPECEKaroIIMecs,
NapajuleNIbHble M CKpelmuBarommecs mnpsmele. [lapaiensHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAapAJUIEIbHBIE TpPAMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAaMH; Yrod MEXIAy NpSAMBIMA B IIPOCTPAHCTBE.
[TapauienbHOCTH TTOCKOCTEH: MapayieIbHbIC TTIOCKOCTH; CBOICTBA
napajuleNbHbBIX IuIockocTed. IIpocteiimine mnpocTpaHCTBEHHBIE (UIypel Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienune; IoCTPOCHUE CEYEHUH.

[leprieHIUKYISIPHOCTh NMPSIMOM M IUIOCKOCTU: TEPIIEHANKYIISIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MNpsAMbIE NapaJUICIbHBIE W NEPHEHAMKYJSPHBIE K IJIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTA MPSIMOM U IUIOCKOCTH, TeOpemMa O MpPsAMOU
NEPIEHINKYJIAPHONW IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJ MEXIy IPSAMOU H
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroJl, JIMHEWHBIM yroJl  JIByTPAHHOTO  yIJIa.
IleprieHIUKYIISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IJIOCKOCTEW:  NPHU3HAK  MEPIECHIUKYJSPHOCTH  JBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHOrorpaHHUKHU

IToHsiTHE MHOTOIPAHHMKA, OCHOBHBIE JIEMEHTHI MHOIOIPAHHUKA, BBITYKIIBIC
Y HEBBIIYKJIBIE MHOTOIPAHHUKH; pa3BEPTKA MHOTOTpaHHMKa. [Ipu3ma: n-yrospHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBI, IpsiMasi U HAKJIOHHAsSI PU3MbI; OOKOBasi U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapamtenenunen, IPSIMOYTOJIBHBIN
napajuieNienunes U ero cporcrsa. Ilupamupa: N-yrojapHas nupamuaa, TpaHd H
OCHOBaHHUE MHUPaMUIbl; OOKOBas M MOJIHASI TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yced€éHHas nupamMuga. OJEMEHTHl IMpu3Mbl M nupamuasl. [IpaBuibHBIE
MHOTOTPAHHHUKU: MOHATHE NPAaBUIBHOIO MHOTOIPAHHUKA; MpPaBUJIbHAS MpU3Ma U
NpaBWIbHAs MNUpPAMHIA; NpPaBUJIbHAS TpPEYrojibHas NHpaMuAa W MPABHIbHBIN
TeTpadap; KkyO. IlpencrtaBneHue o mNpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadJp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CummeTprsi B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, IPSMOMH,
IUDIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpPAMHUAAX, NapajuIeNCuNenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



Bbluncienue 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, JAMaroHaia, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBIL,
IUIOLIAJb OCHOBAaHMW, TeOopeMa O OOKOBOW IOBEPXHOCTH MPSAMON HPU3MBI.
[Tnomanp OOKOBOM MOBEPXHOCTM U IOBEPXHOCTH NPABWIBHON NUPAMUIBL,
TeopeMa O IUIomaau ycedéHHOM mupamuabl. [lonstue 006 00bEMe. OOBEM
UpaMubl, IPU3MBI.

[lonobubie Tena B mnpocTpaHcTBE. COOTHOIIEHHS MEXIY IUIOMIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEN.

11 KJIACC

Tesa Bpalenus

nmmenpryeckas ITIOBEPXHOCTB, oOpasyromue HUAJIMHIPUIECKON
MOBEPXHOCTH, OCh LMJIMHAPUYECKON TMOBEpPXHOCTU. L[lMnuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias M OCh; IUIOMIAJb OOKOBOM U TOJIHON
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHUME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, NUAMETP; IUIOIIAJb MOBEPXHOCTU C]ephl.
B3aumHoe pacnonoxxeHue cdepbl U IIIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
JI011a1b ChEpHI.

N3o00pakenne Ten BpalleHusl Ha TI0CKoCcTH. Pa3BEpTka NUIMHIpA U KOHYCA.

KomOuHanuu Tenm BpaieHus ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallCHUSI.

[Toustue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM MIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[TonoOusie Tenma B mpocTpadcTBe. COOTHOIIECHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenuss mwinHApa (MapauiebHO Y TEPIEHIUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuielbHO€ OCHOBAHHIO U TPOXOAIIEe 4Yepe3 BEPIIUHY), CEUCHUS
niapa.

BekTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctu U B mpocTpaHcTBe. CliokKeHUE U BEIYMTAaHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3znoxkeHue BeKTopa 1mo TpEM HEKOMIUIaHAPHBIM
BekTopaM. IIpaBmino mapamienenunena. Pemenuwe 3amad, CBSI3aHHBIX €
MMPUMEHCHUEM TIPaBWJI JEUCTBUM ¢ Bekropamu. IIpsmoyrosnbHas cucrema



KoopauHat B ImpocrpaHcTBe. Koopamnatel Bekropa. IIpocreimme 3amaum B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKajasipHOE NPOU3BEIEHHUE BEKTOPOB.
Bolunciienre yrioB MexXay MPsIMBIMU U IJIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIM
METOJI IIPH PELICHNH F€OMETPUYECKHX 3aa4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIugyHOCTHBIE pe3yNbTaThl OCBOCHUSI MPOTPaMMbl y4yeOHOrO MpeaMeTa
«Marematukay XapakTepu3yroTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKUIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUA,
MpOIeTyp TPaXTAHCKOTO 0OmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOMN TPaXKIaHCKON UACHTUUYHOCTH, YBOXKCHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUHUCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB M POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
K HCIOJb30BAHUIO ATHUX JOCTWIKEHUW B JPYTHX HayKax, TEXHOJOTHUSX, cdepax
HKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoja;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OTUYECKOrO  IMOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKEHHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYAyIIEro.

JcTeTHYeCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYas ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, paccyXIeHNN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSTh MaTEeMaTUYECKUE 3HAHUS B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBbBIO (3I0POBOE NMHUTAHHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATHH U

OT/IbIXa, peryisipHas busnueckas AKTUBHOCTb); busnueckoro
COBEPIIICHCTBOBAHMSI, npu 3AHATHAX CIIOPTHUBHO-03/TOPOBUTEIHLHOM
JEeSITETTHHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTU TPYHOJIOOHUS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccuu U peaau30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIJIaHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caMOO0Opa30BaHUIO Ha MPOTSHKEHUU BCEU JKWU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU NIPAKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAIPABIECHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKOW KYJIbTYpbl, MOHMMAHHUEM BIIHMSHHUS
COLIMAJIbHO-)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLUAIBHOU
Cpellbl, OCO3HAaHMEM TJOOATBHOIO XapakTepa JKOJOTMYECKUX MpoOJeMm;
OpUEHTAlMEll Ha MPUMEHEHUE MATeMAaTHYECKUX 3HAHUM JUIsl PELICHHs 3ajlad B
o0JacTh OKpyXXallled cpepl, IUIAHUPOBAHUS TOCTYNIKOB W OLEHKH HX
BO3MO>KHBIX ITOCJIEACTBUN JJI1 OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOT0 TO3HAHUS:

c(hOPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM U  OOIIECTBEHHOW MPAKTUKH, [OHUMaHUEM
MaTEeMaTHYECKONM HayKH Kak c@epbl 4YelOBEYECKOW JEeSTENIbHOCTH, JTaloB e
pa3BUTHA M 3HAYAMOCTH JUIA PA3BUTHS LMBWIM3ALMH; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKOM KyJIbTypOM KAaK CpEICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IMPOEKTHYK0 U HCCIEAOBATEIBCKYIO IEATEIBHOCTD
WHIVBUAYAJIBHO U B IPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS IMPOrpPaMMbl YYeOHOTO IpeaMeTa
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMHU
NO3HAGAMENbHBIMU  OCLCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUSHbIMU OeUCTBUIMU.

1)  Vuueepcanvuvie  nosznasamenvHvle — Oelicmeus,  0OecnevuUsarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJcarouleco  Mupda,  NpUMeHeHUe  JIOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble Jloruyeckue 1eicTBUs:

e BBIABIIATh M XapaKTCPH30BaTh CYIICCTBEHHBIC MPU3HAKH MaTeMaTHYECKHUX
OOBCKTOB, IOHSATHH, OTHOLICHUH MEXIY MOHATHAMH, (OPMYIUPOBATH
ONpE/CICHUS  TOHATHH, YCTaHABJIMBATh CYIICCTBCHHBIH  IPHU3HAK
KJaccu(uKayu, OCHOBAHUS JUIsi OOOOIIEHUS M CPAaBHEHWS, KPUTECPUU
IIPOBOJUMOI0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH W  MPeoOpa3OBbIBATh  CYKJICHUS:
YTBEPIUTCIIbHbIC W OTPULIATENIbHBIC, CAMHUYHBbIC, YaCTHBICE M OOIIHE;
YCIIOBHBIC,

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpEYHsl B (aKkTax, JaHHBIX, HAOJIOJCHUSX W YTBEPKICHUSIX;



npeajiaraTh ~ KpUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUN;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeLCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT NMPOTHBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
NPUBOAUTH TPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemreHus ydyeOHOM 3adadyd (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBHIOMpAaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBrle uccienoBarejabCcKue 1eMCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME IPOTUBOpPEUYUE, MpoOJIeEMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHWPOBAaHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH  MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJIEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TPOTHO3MPOBATH BO3MOKHOE pPA3BUTHE TPOIeCcca, a TaKKe BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pab6ora ¢ undgopmanmei:

e BBIABISATH JACPUIUTH UHGOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a9H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(OpMAIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B Pa3IUYHbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
c(hOpPMYITUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie  KOMMyHuUKamugHnvle — Oclicmeus,  00ecneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

Oo0menne:



BOCIIPUHUMATh W  (OpPMyIHUpOBaTh CYKACHHS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS; CHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO
TOUKY 3pEHHSI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
X0y pelIeHus 331a4l, KOMMEHTHPOBATH IOJIyYEHHBIN pe3ysbTaT;

B X07ie 00CYKJI€HH 3a/1aBaTh BOIIPOCHI IO CYILECTBY 00CYXIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
peIIeHMs; COMOCTABISATh CBOM CYXACHUS C CYXACHUSAMH JPYTUX
YYaCTHHUKOB JHajiora, OOHapyKMBaTh Pa3Iu4Me U CXOJCTBO IMO3UIIMIL; B
KOPPEKTHOH Gopme HopMyTHpoOBaTh pa3HOTIIACHS, CBOM BO3PaKEHUS;
OpEJICTaBIsITh  pPE3yNbTaThl  peUIeHWs  3aJadyd,  JKCIEPUMEHTa,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAaMOCTOSTENTbHO  BBIOMpaTh  (hopmar
BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUU U OCOOCHHOCTEH ayAUTOPUH.

CorpyaHuuecTno:

3)

NOHMMAaTh W HCIOJb30BaTh  IPEUMYyIIEeCTBA  KOMaHIHOM U
WHIUBUYAIbHON pabOThI IPU pElIEHUHU yU4eOHBIX 3a/1a4; IPUHUMATD LIEIb
COBMECTHOM JEATENBHOCTH, IUIAHWPOBATh OPTraHHU3aLUI0 COBMECTHOU
paboThl, pacrpeaensaTh BUIAbl paboT, 10rOBapUBaThCs, 00CYkKAATh MIPOLIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
Y4acTBOBATh B IPYMIIOBBIX (popMax paboThI (00CykIeHHs, 0OMEH MHEHHUI,
«MO3TOBbIE IITYPMbD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOpJIMHUPOBaTh CBOM JEHUCTBHS C JPYTMMH YJE€HAMHU KOMAaH/[BI,
OLICHMBAaTh Kauye€CTBO CBOET0O BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

Vuusepcanvuvie  pezynamuenvie oeticmeus, obecneuugarom

gbopmupoeaHue CMBLCII06bLX YCNMIAHOBOK U HCUZHEHHBLIX HABLIKO6 TUYHOCMU.

Camoopranuzanus:

COCTAaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCOO pelieHus
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YYETOM HOBOM
MH(pOpMALIUH.

CaMOKOHTPOJIBb:

BJIQJICTh HABBIKAMM  TMO3HABATEIBHOM pedieKCUH KaK OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIHUTENBHBIX ITPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CHocOo0aMu  CaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3ysibTaTa pelieHuss MaTeMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [ESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OILICHUBAThb COOTBETCTBHE pe3yjbTaTa €W U YCIOBUAM, OOBICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKECHUS DPE3YJbTATOB JEATEIIBHOCTH,
HaXOAHTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIbTATHBI
10 KIIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsIMAs, INIOCKOCTb.

[IpuMeHTh aKCMOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX NPU PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATHAMU: MMAPATUIETBHOCTh U MEPIEHIUKYIISIPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBarh B3aMMHOE pacHoOJIOKEHUE MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh IMOHATHAMM: JABYTPaHHBIM yroj, TpaHd JBYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrja; JUHEWHBINH Yrojl ABYIPAaHHOIO yrija; TpajycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBarh MOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBITYKJIbIA
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (MHUpamMHuaa; NpuU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOIpaHHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUJIA
Kjaccuukanmy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKH, MPABUIIbHbBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeIeIUIeabl).

OnepupoBaTh MOHATHUAMMU: CEKYIAS IUIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIE/IOB.

CtpouTh ceueHHs MHOTOIPAHHUKOB METOJOM  CJEOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHHUBY.

Pematp 3a1aun Ha HAXOXKJECHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3lam Wiu
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKA JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pematp 3aaun Ha HAXOXKJECHUE TE€OMETPUUYECKUX BEJIMUYMH MO o0pa3lam Wiu
QITOpUTMaM, NPUMEHSS W3BECTHbIE AHAUTUYECKHE METOJbl MPH PELICHUU
CTaHJAPTHBIX MaTeMaTHYEeCKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPsIMOM M  ITUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruucisate 00bEMBI U IO TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupaMua) C© TpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBarh MNOHATHSAMHU: CHUMMETPUS B MPOCTPAHCTBE; UEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEICTABICHHYI0 Ha YEpTEkKax U
pUCYHKaX.

[IpumensTh TeomeTpudeckue (HaKThl JUIA PEUICHHS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJaratolnX HECKOJIBKO IIAroB PEIICHUs, €CIH YyCIOBUS TPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpuMeHsATh mOpocTeWlne NPOrpaMMHBIE  CPEACTBA H  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoaUTH MpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTE B NPHUPOAE U
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJTy4YEHHbIE 3HAHUA HA TMPAKTHKE: aHAJU3UPOBATh pEalbHbIC
CUTyallUM W NPHUMEHATh HU3YYECHHBIC IOHATHS B IPOLECCE IIOMCKA PEILICHUS
MaTeMaTHUYeCcKd CHOPMYIHPOBAaHHON MPOOJIEMbI, MOJEIUPOBATh pPEAJbHBIC
CUTyallUM Ha A3BIKE TE€OMETPUM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIH C
UCITOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATUHN U TEOPEM, arllapaTa aireopbl; pearhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.

11 KJIIACC

OnepupoBaTh MNOHATUSAMHU: LMJIMHIPUYECKAss TOBEPXHOCTh, OOpa3yrolne
MWIMHIPUYECKON  TMOBEPXHOCTH;  IIWIMHAP;,  KOHUYECKas  MOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacnio3naBath Tena Bpamienus (HIUIUHAP, KOHYC, cdepa u map).

OOBICHATD CITOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

Knaccuduimposats B3auMHO€E pacnoyiokeHue chepbl U TIIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIaAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAHME IIAPOBOIO CIIOS, BHICOTA IIAPOBOIO CJIOS;
1apOBOM CEKTOP.

Boluucnsate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH  Tell  BpalleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHATUAMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TeEIO
BpaIleHUs.

BbuHcnsaTe COOTHOLIEHUST MEX]y IUIOIAIASIMU MOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TE.



N300paxaTh u3yyaeMble (QUIypbl OT PYKH U C HPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢buryp: Bux cBepXy, cOOKYy, CHU3Y; CTPOUTH CEUEHHMsI TEJ BPALLCHMUS.

W3Bnekatb, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HH(OPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PHUCYHKaXx.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpImONMHATE JEUCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB M
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

IIpuMeHATh IpaBUIIO NapajuICIeIHIIEIA.

OnepupoBaTh NOHATHAMU: 1EKAPTOBBI KOOPJINHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YOI MEXAY
BEKTOPAaMH, CKAJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIC
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB U IIPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIAAbIBaTh BEKTOp 110 JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh JIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTb reomeTpudeckue (akTbl UIsI PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IIaroB PELICHMs, €CIIA YCIOBUS PUMEHEHHUS
3aJ1aHbI B SIBHOH (hopme.

Pemars mpocreiimme reoMeTpuuecKre 3aJayd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amauM Ha JOKAa3aTelbCTBO MAaTEMAaTUYECKUX OTHOLICHWH U
HaX0XkJI€HWE FeOMETPUUECKUX BEJIMYMH 10 00pa3liaM UM alropuTMam, IpUMeHss
U3BECTHBIC METO/IbI [IPU PEILICHUH CTAHAAPTHBIX MaTEMaTHYECKUX 3a1a4.

[IpruMeHsaTh mpocTeWlne NPOTrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoINUTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B NPUPOIE H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh IMOJMy4YEHHBbIE 3HAHWS Ha IPAKTHKE: aHAJIU3UPOBATh DPEAJIbHbBIC
CUTyallMd W TPUMEHATb HW3YYEHHBIE TOHATUA B IPOLECCE IOMCKA PELICHUS
MaTEeMaTUYecKl CQPOPMYJIMPOBAHHON MPOOIEMBbI, MOJEIMPOBATH pealbHbIC
CUTyallMd Ha S3bIKE TE€OMETPUU, MCCIEAOBaTh MOCTPOECHHBIE MOJEIHA C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHATHI U TeOpeM, anmnapara anreopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (mudposbie)
n/n NMPOrpaMMbI Bcero Konrporbubie | HpaxTiieckue o0pa3oBaTejIbHbIE
padoTbI padoThbI pecypesI
1 BBenenue B crepeoMeTpuio 10
9 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapaniensHOCTh NPSIMBIX U TUIOCKOCTEH
3 HepHeH,Z[I/IIfYJI}IpHOCTB OPSIMBIX U 12
IJI0CKOCTEHN
4 VYribl MeXAY IPSIMBIMH U TIOCKOCTSIMU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: ceueHNs, paCCTOSHUS U YITIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0







