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MOSICHUTEJBHAS 3AITNCKA

PaGouasi iporpamMma ydeOHOro kypca «l'eoMeTpus» 0a30BOro ypOBHS JJis
obyuaronmmxess 10 —11  xmaccos pazpabotana Ha oOcHOBe PeaepanbHOTO
rOCYIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAAPTa CPEAHEro obmero obpasoBaHus,
c yuéTOM COBPEMEHHbIX  MHPOBLIX tpeboBanut, MpPEXbIBIAEMBIX K
MaTeMaTHYeckoMy O00pasoBaHWio, H TPajuLui poccuiickoro o0pasoBaHus.
Peayu3atysi NporpaMmbl 00eCriedMBaET OB/IAJICHHE KIIHOUEBBIMI KOMIETEHIIMAMH,
COCTABNSIONIMMHI OCHOBY IUIsl CaMOpa3sBHUTUS M HEMPEPbLIBHOIO obpa3oBaHu,
[IeNOCTHOCT OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M IIO3HABATEIBHOIO PaA3BUTHA
JAUYHOCTH 00y4arOLIUXCA.

EJIA H3YUYEHUSI YYEBHOTO KYPCA

BakHocTh y4eOHOro Kypca TIeOMETpUM Ha YPOBHE CPCIHEro obuiero
obpasoBanus 00yCIIOBJIEHA NPAKTHYECKOH 3HAYUMOCTBIO METANpeIMETHBIX U
MpeMETHBIX Pe3ylbTaToB OOyuYeHHs] TCOMETPUH B HANPABICHUH JHUTHOCTHOIO
pasBuTHs OOyu4arommxcs, (HOpMUPOBAHKS (yHKIHOHAIBHON MaTeMaTHYeCcKOoH
rPAMOTHOCTH, M3y4EeHHs IPYTHX yueOHBIX JUCLUILIAH. PassuTHe y 00yJaromuxcs
TPABUIBHBIX NPEJCTABIEHUN O CYIIHOCTH W NPOMCXOXICHHH I'€OMETPUIECKIX
aGeTpakuuif, COOTHONIGHMM DEajbHOTO W MACAILHOTO, XapaKTepe OTPpaXeHNs
MaTeMaTHYeCckoil HayKod SBACHUM M MPOLECCOB PpealbHOro MHpa, MECTE
reOMETPUH B CUCTEME HAayK H POJIM MAaTeMaTH4YECKOro MOACIHUPOBAHUA B HAyTHOM
[TO3HAHUM U B IIPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYHHOr0 MHPOBO33PEHM
yYalmxcs, a TaKiKe KauecTB MBIIUICHHS, HeoOXOAMMBIX JUISL aJalTalud B
COBPEMEHHOM OOIIIECTBE.

[eoMeTpHsI ABJISETCS ONHUM K3 0a30BBIX MPEJIMETOB HA yPOBHE CPEIHETO
obmero ob6pasoBaHus, TaK Kak oOOecleuMBaeT BO3MOXKHOCTh H3YHCHMs Kak
JIMCLMILIMH €CTECTBEHHO-HAYYHOH HAIPaBIEeHHOCTH, TaK H ryMaHHTapHOH.

Jlornueckoe MbIUUIEHHE, (GOPMHUPYEMOe MPU H3y4eHHH OOyHaroluMucs
OHSTHIHHBIX OCHOB F€OMETPHH 1 NOCTPOEHHH LETIOUKH JIOTHYECKUX YTBEPXKACHUH
B XOJE pelleHus TeOMETPUYECKHX 3a/ia4, yMEHHE BbIABUIATH M ONPOBCPraTh
rUMOTE3s HEMOCPEACTBEHHO HCIONB3YHOTCA MPH PEIIEHUH 3a1ad CCTECTBEHHO-
HAYYHOIO LMKJA, B YACTHOCTH U3 Kypca QU3HKH.

VMeHHe OpUEeHTHPOBAThCS B MPOCTPAHCTBE MIPAeT CYLUECTBEHHYIO POIb BO
BceX ODONACTAX AesTelIbHOCTH uejioBeka. OpHeHTallHs 4YeloBeKa BO BPEMCHH H
POCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €ro ConuanbHoro OwiTHs, (opma
OTpa)KeHUsi OKDYXKalOLIero MHUpa, yCIOBHE YCHEIIHOTO MO3HAHHMA W aKTHBHOTO
npeoGpasopanus  ACHCTBHTENBHOCTH.  OnepHpoBaHue  MPOCTPAHCTBEHHBLIMU
obpazamu 00BbeAMHSET pa3HbIC BU/DI yuebHOHl M TPYyAOBOH JAeATEeNBHOCTH,



qBISIeTCS. OJHUM M3 TPO(PECcCHOHATLHO BAXKHBIX KadeCTB, MOITOMY aKTyaJlbHa
jafaua (OPMHUPOBAHUSL y OOYYAIOWIMXCS MPOCTPAHCTBEHHOIO MBILILICHHA KaK
Pa3HOBMAHOCTH O00OPasHOro MbIIIEHNs —  CYIIECTBEHHOTO KOMITOHEHTa B
OJTOTOBKE K NPAaKTHYECKOMN JAEATENIHOCTH TI0 MHOTHM HallpaBlICHAAM.

lenb OCBOEHHsSI IPOrpaMMbl yyeOHOro Kypca «eometpusi» Ha 06a30BOM
ypoBue oOydeHus — 00Leo0pa3oBaTEJIbHOC H O6LIEKYIbTYPHOE  PasBUTHE
obydaromuxcst ~ 4epes  obecrieueHHE — BO3MOXHOCTH npuobpeTeHuss |
MCHOJB30BAHMS CHCTEMATHYECKHX TEOMETpPMYECKUX 3HaHMKM U nelicTBUH,
crieL)MUHbIX [€OMETPUH, BO3MOXKHOCTH YCIELWHOIO NPOJAOIDKEHMA o0pa3oBaHus
[0 CTIEMATHHOCTIM, He CBS3aHHBIM C NPHKIATHBIM HCIIONE30BAHHEM ICOMETPHH.

[lporpaMMa [0 TeoOMeTpUM Ha 0a30BOM YpOBHE TNpe/HAHAYCHA ans
o6yuarommxcsl CpeiHeil WKOJIbI, He UCIIBITHIBABIIMX 3HATHTEILHBIX 3aTpyaHEHHI
HA YPOBHE OCHOBHOrO 00IIEro oOpa3oBaHus. Takum oGpazom, obyuaroirecs Ha
6a30BOM YpOBHE JOJDKHBI OCBOMTH OOLIMEe MaTeMaTH1eCKHe YMEHMUs, CBAZAHHBIC
co cmenudEKol TeoMeTpuH M HeoOXoImMble Ui JKM3HH B COBPEMEHHOM
obiecte. KpoMe 3TOro, OHH MMEIOT BO3MOXHOCTb M3YYHMTh F€OMETPUIO oonee
rnyboKo, €cild B JalbHEHLIeM BO3HHUKHET HEOOXOAUMOCTh B FEOMETPHYESCKHX
3HAHUSX B TIPOQECCUOHAIBHOM e TeIBHOCTH.

JlocTokeHHe LENd OCBOCHHS IPOTrpaMMBbl obecreunBaeTCsl pelIeHHeM
COOTBETCTBYIOWIMX ~ 3aja4y. IlpuOpuTeTHbIMHM  3ajla4aMH  OCBOCHMA  Kypca
«eomeTpun» Ha 6azoBoM yposre B 10—11 kmaccax sBisiOTCA:

o <opMHpoBaHHE NPEACTABICHHSA O ISOMETpHM KaK HacTH MUPOBOH

KYJBTYpbl H OCO3HAHHE e€ B3aUMOCBSI3H C OKPYKAIOLIUM MHPOM,

o (hOpMHpOBaHHe MPEACTABJIECHUsS O MHOTOrpaHHHUKAX H Tejlax BpaLICHIA
KaK O Ba)KHEHIIMX MATeMATHUYECKUX MOJENISNX, MO3BOJAIOIIMX ONUCHIBATH
H M3y4aTh pa3HbIC SBJICHUS OKPYKAIOWEro MUpa;

o (OPMHpOBaHME YMEHMs PacTo3HaBaTh Ha 4eprexax, MOJeIIX H B
peanpHOM MHPE MHOTOrPaHHHKH M TeJia BPALCHNA;

e OBJIAJIEHWE METOJAMH pelleHMs 3a1ad Ha NOCTPOCHHs Ha M300paKEHUIAX
NPOCTPAHCTBEHHBIX GUryp;

o (opMHpOBaHME YMEHHSl ONEPUPOBATH OCHOBHBIMH HOHATHAMH O
MHOTOIPaHHMKaX M TejlaX BpallleHHs U UX OCHOBHLIMH CBOMCTBaMU;

o OBNAJEHHE  ANTOPUTMAMHM  PEUIEHWS  OCHOBHBIX  THIOB 3339,
(hOpMHpOBAaHME ~ YMEHHs ~ TNPOBOJAUTH  HECJOKHbIE  JOKA3ATEILHLIC
paccyXJeHus B XONE PElIeHHsl CTepeoMETPUYECKHX 3alad M 3ajatd ¢
NpPaKTUUECKUM CONEPXKAHUEM;

o pa3BUTHE  HHTEJUIEKTYalbHBIX W TBOPYECKHX cnocobHOCTEH
0Gyualomuxcs, [03HABATENBHOW  AKTMBHOCTH, — MCCIIC/IOBATE/ILCKUX
YMEHUH, KPHTHYHOCTH MBILIICHHA;



e (POPMHPOBaHHE (yHKLIHOHAILHOMH rpaMOTHOCTH, peJieBaHTHOM
reoOMeTpUM: yMEHHE paclo3HaBaTh — IIPOABJICHHA reoMeTpHUUECKHUX
NOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTell B peabHBIX JKM3HCHHBIX
CHTyalldsiX W TIPH M3YHUCHHH JPYTHX yueOHBIX TIPEJMETOB, MPOABICHHS
3aBHCHMOCTEli M 3aKOHOMEPHOCTEH, (OpMYJIHpOBaTh HX Ha JI3bIKC
reoMeTpHH M CO3/|aBaTh IeOMETPHIECKHE MOACIH, IPHMEHATE OCBOSHHBIH
reOMeTpHYECKHil anmapar i PeIeHds MpaKTHKO- OpPHEHTHPOBAHHBIX
337124, HHTEPIPETHPOBATh 1 OLIEHUBATH MOJYYEHHBIC PE3YJIbTAThL.

OrnuuuresibHoll 0COOCHHOCTBIO MPOrPaMMbl SBJISETCA BKIIOYCHUE B KypC
CTepeOMeTpHM B Hauane €ro Hu3y4eHus 3ajad, peliaeMblX Ha YpOBHE
MHTYMTHUBHOTO MO3HAHMS, ¥ ONPEACIEHHbIM 0Gpa3oM opraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOGCTBYIOT pasBHTHMIO JIOTHYECKOTO M  NPOCTPAHCTBEHHOTO
MBILLICHHS], CTUMYJIMPYeT NPOTEKAHHE MHTYATHUBHBIX MPOLECCOB, MOTHBHPYET K
nanpHeileMy H3YUYEeHHIO IpeaMeTa.

[peamnoyTeHne OTAAETCS HATIIsHO-KOHCTPYKTHBHOMY METOLY o0yJeHus, TO
eCTb TEeOpETHYECKHE 3HAHHS MMEIOT B CBOSH OCHOBE “yBCTBEHHOCTD rpeMeTHO-
[IpaKTHUECKOH AesTeNbHOCTH. PasBuTHE NPOCTPAHCTBEHHBIX NpEeACTaBIEHUA Y
yuyampxcsi B Kypce CTEpeOMETPUH MPOBOIMTCA 33 cuéT peuleHHs 3a7a4 Ha
CO3JaHME NPOCTPAHCTBEHHBIX ~ OOpasoB M 3a1ad  Ha  ONCPHPOBAHMC
[pocTpaHcTBeHHbIMU OOpasamu. Co3lanue obpasa NPOBOAMICS C ONOPOH Ha

HAMISIHOCTH, A OnepupoBaHpe 00pasoM — B YCJOBHAX OTBIEHEHHT OT
HAISAHOCTH, MBICIIEHHOTO H3MEHEHHUS ero HCXOAHOI0 COACPKAHMA.

OCHOBHBIE COfep)KaTeNbHbIE JTUHUE Kypca «I'eoMeTpun» B 10-11 xnaccax:
«MHuOTOrpaHHUKKY, «IIpsSMble U IIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpalEHU,
«BeKTopb! H KOOPIMHATE! B IPOCTpaHCTBe». POpMUPOBAHIE TOTMHECKUX yMeHui
pacrpesieNisieTcss He TONBKO MO CONCPKATENBHBIM JIMHUAM, HO M Mo rojam
06yueHHs Ha ypOBHE CPEIHEr0 0OIIero obpazoBaHusl.

Cognepxanne o6pa30BaHHs, COOTBETCTBYIOLIEE NPEAMETHBIM pE3y/IbTaTaM
ocBOGHHSI pabouell POTpPaMMBI, PACTIPEJENEHHbIM TIO  rojAaM obyueHwus,
CTPYKTYpPUPOBaHO —TakuMm 0OpasoM, yroOBl OBNAJEHHE TI'E€OMETPHYECKUMHU
[HOHSTHSIMH M HABBIKAMH OCYLIECTBJISUIOCH IIOCJIEAOBATENIbHO W NOCTYNATEIbHO, €
cOOIIOIeHMEM IPHHIMNA NPEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHUS BIJIHOYANNCD B
OO0 CHCTEMY I€OMETpUUECKHX npefcTaBieHuH 00yJarOUMAXCH, PACUIApssT U
yriay6nsist €€, 06pasys MpoYHbIe MHOXKECTBEHHBIC CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUIAHE

Ha u3ydeHue reOMeTPHH OTBOJMTCS 2 Haca B HEJIeIo B 10 xnmacce u 1 yac B
genenio B 11 kiacce, Bcero 3a Jiga roja oOyuenus - 102 yueOHbIX Haca.



COIEPKAHUE YYEBHOT' O KYPCA
10 KJIACC

[IpsiMbie H MVIOCKOCTH B NPOCTPAHCTBE

OCHOBHbIE TOHSTHS  cTepeomerpuu. Touka, mpsamMas, TUIOCKOCTD,
npoctpaHcTBo. IloHsTve 00 aKCHOMaTH4eCKOM IOCTpPOCHNN CTEPEOMETPHH:
AKCAOMBI CTEPEOMETPHH U CJICJICTBUS U3 HUX.

B3auMHOE pacrojioXkeHHe MNpsAMbIX B TIPOCTPAHCTBE: MEPECEKAOMINCCA,
napajjielibHble M CKPEIMBAIOIMECH MPAMBIC. TapannenbHOCTh TPAMBIX U
[70CKOCTel B NPOCTPAHCTBE: TIapajyieibHbie MpsMbie B [IPOCTPAHCTBC,
napaiefbHOCTh TPEX MPSIMBIX; HAPAICIbHOCTE OpSMOW ¥ TUIOCKOCTH. YTIbL ©
COHAMNpPABIIEHHBIMH ~CTOPOHAMH; YTONl MEXAY TpAMBIMA B MIPOCTPaHCTBE.
[lapaniensHOCTh  IUIOCKOCTEH: mapajuieNbHble  [JIOCKOCTH, CBOJCTBA
napaaieibhbix  iockocteid. [lpocreiimme  npocTpaHCTBCHHBIC burypsl Ha
JIOCKOCTHU: TETpadip, KyO, napajuiesienumne]; nocTpocHue CeUeHMH.

ITepneH MKy aspHOCTh TIPSMOM ¥ INIOCKOCTH: NEPHNEHANKYIIAPHBIC NIPIMBIC B
IPOCTPAHCTBE, MpSIMble TNapaselbHbC H MEPHEHAUKYIAPHbIE K IIOCKOCTH,
NpU3HAK TEpPNeHHKYISPHOCTH MNPSIMOH M MJIOCKOCTH, TeopeMa o IPSIMOM
IepTIeHAMKYJISIPHOI TI0CKOCTH. YTIBI B HNPOCTPAHCTBE: yrOll MEXLY npsMoil 1
[A0CKOCTHIO; [BYTPAHHbBIA  yTOj, JWHEWHbIA yroj HAByTpaHHOToO  yijia.
[lepHeHAUKYJAp ¥ HAKIOHHbIE: PACCTOSHHE OT TOUKH IO IIOCKOCTH, PACCTOAHHME
oT  npAMOWM O  IJIOCKOCTH,  MPOEKIHUA burypsl Ha  IJIOCKOCTH.
[lepreHANKYISPHOCT  TLIOCKOCTEH: — MPU3HAK — MEPIeHIUKYIAPHOCTH  ABYX
nnockocTeit. TeopeMa o TPEX NepreH Ky Iapax.

MuororpanHHKH

[MoHsITHE MHOIOrPaHHKMKA, OCHOBHbIE 3JIEMEHTHl MHOTOIPAHHUKA, BBITYKIIBIC
¥ HEBbIMYKJible MHOFOFPaHHHKH; Pa3BEPTKa MHOTOTpaHHKKA. [Tpusma: n-yrojibHas
TIpU3Ma; TPaHy ¥ OCHOBAHMsl NMPU3MBL; NMpsAMas M HaKIOHHAA IPU3MBL, OokoBasi U
noJIHas1 MOBEPXHOCTh MPU3MBI. [Napamienenurien, NPSMOYTOJIBHBIN
napannenenuien u ero cpoiictsa. Ilupammpa: n-yronbHas NUpaMuia, rpadd o
OCHOBaHHMe HpaMUIbl; O0KOBas U MOJIHAs [TOBEPXHOCTh MAPaMHU/IBI; NPABUIIbHAT U
yceuSHHas IUpaMMaa. ONEeMeHThl TNpU3Mbl ¥ THPAMH/BL. ITpaBunbubie
MHOIOFPaHHUKU: TIOHSTHE MPABWILHOTO MHOrOrpaHHMKA; NpaBujibHas npusMa u
MpaBuNbHAs MUPAaMHUAa; [PABUIbHAS TPEYrojbHas NHUpaMUia M MpaBUIIbHBIH
terpasap; kyG6. IlpeicraBneHne O MPaBHIIBHBIX MHOrOrpaHHUKAX:. OKTadAp,
nonekasp 1 uxocasnp. Cevenus Npu3Mbl ¥ NHPAMUIbL.

CuMMeTpHsi B TIPOCTPAaHCTBE: CUMMETpPHsl OTHOCUTEJIBHO TOUKH, NPSIMOiA,
[UIOCKOCTH. DAeMEHTHl CHMMETpuM B  [HpaMHJax, IapajulejiCnnIcaax,
MPaBUIIBHBIX MHOTOTPaHHUKaX.



BEMHCIEHHE 3JEMEHTOB MHOTOIpaHHUKOB: pé&Opa, [MaroHai, yribl
[lomans OOKOBOH IIOBEPXHOCTH M MOIHOH MOBEPXHOCTH NpSIMOM MPU3MBI,
omanh OCHOBaHWi, Teopema O OOKOBOH MOBEPXHOCTH NpsSIMOM  TIPH3MBI.
ILromans OOKOBOM IMOBEPXHOCTH H TOBEPXHOCTH NpABHIBHOM [HPaMHUIBL,
TeopeMa O IUIOM(AJH YCEYEHHOH MUPAMMIBL [Mousitie 06 o0béEMe. OOBEM
[HpaMH/ibl, TIPH3MBIL.

[MogobHble Tema B TpoctpaHcTBe. COOTHOLIEHHS MEXIy IDIOMALIMA
MoBepXHOCTEH, 00bEMaMHU o00HBIX Tell.

11 KJIACC

TeJia BpaleHust

Lipnuaapuyeckas IIOBEPXHOCTb, oOpa3zyrorue UJIMHAPUUECKOH
[OBEPXHOCTH, OCh LMIMHIPHYECKOH MOBEPXHOCTH. [{unuHap: OCHOBaHUS U
GokoBas IOBEPXHOCTh, oOpasyiomas Hu O0Ch; IUIOWaNb OOKOBOM U IOJIHOM
NIOBEPXHOCTH.

KoHmyeckas OBEPXHOCTb, 00pa3ylollie KOHHYECKOH MOBEPXHOCTH, OCh H
BepLIMHA KOHMYecKoil noepxHocTi. KoHyc: OCHOBaHHE M BEPLUKHA, oOpazyronias
¥ och, IUIOmAAs OOKOBOM M IOJNHOH MOBEPXHOCTH. VYceu€HHBIH KOHYC!
0BpasyiolIye U BBICOTA; OCHOBaHMs 1 OOKOBAs IOBEPXHOCTD.

Cdepa u wap: LEHTP, Pajuyc, AMAMETp; IUIOLIAAkL MOBEPXHOCTH cepsl.
BsauMmHoe pacnosioxerue cdepbl U MIOCKOCTH; KacaTenbHasd MIOCKOCTD K chepe;
wo@aab cepsl.

M306pakeHye TeJl BPALeHHs Ha TIOCKOCTH. Pa3BEpTKa LHITHHAP2 1 KOHYCA.

KoMOuHauyy Ten BpalleHMs ¥ MHOrOrpaHHUKOB. MHOrorpanHuK,
onWCaEHBbIE oKono cdepsl; cdepa, BOWCaHHAs B MHOTOTpaHHWK, HIH TeJO
BpalLleHH.

Iousite 06 06BEMe. OcHoBHbIE cBolicTBa 00BEMOB Tell. Teopema 00 0O6BéMme
NIPSIMOYTOJIBHOTO MapajyieNienunena 1 CIeACTBAA 13 peé. OOBEM UHUIMHIPA,
konyca. O6bEM 1Iapa U Iiomans cepsl.

[lonobGusie tena B npocrpaHcrse. CooTHOLICHMA MEXAY ILIoWaNIMu
NOBEPXHOCTEH, 00BEMaMH OIOOHBIX TEJl.

Ceuenuss HuaMHApa (MapaiieipHO M NEPHEHAMKYISAPHO ocH), Ce4YeHUs
koHyca (mapauiebHOE OCHOBAaHHIO M TPOXOJLISe vepe3 BEPILHHY), CEUEHUS
mapa.

BekTopbl H KOOPAHHATHI B IPOCTPAHCTBE

BexTop Ha IUIOCKOCTH ¥ B IIPOCTPAHCTBE. CroeHHe W BbIYMTaHHE BEKTOPOB.
VMHOXKEHHE BEKTOpa Ha YMCO. Pa3nokeHue BEKTOPa MO TPEM HEKOMIIAHAPHBIM
pekropam. [lpapuno mnapainenenunefa. Pemenue 3ajad,  CBASAHHBIX €
NpUMeHEHWeM TpaBuNl [eHCTBMH C  BEKTOpaMH. [TpsMoyroNbHas —CcHUCcTeMa



KoopAuHaT B mpocTpaHcTBe. KoopnauHaThl BEKTOPA. [Mpocreiimme 3aga4u B
Koop/MHATaX. Yron Mexay Bekropamu. CKalsipHOe NpPOU3BE/CHHUC BEKTODOB.
BbluncIIeHre YITIOB ME/Ly MPSAMBIMA M TUIOCKOCTAMH. KoopauHaTHO- BEKTOPHBIH
METO/, IPX PELICHHH FEOMETPUYECKHX 3a/1a4.



MJIAHUPYEMBIE PE3YJIbTATDI
JIMUHOCTHBLIE PE3YJIbTATbBI

JInuHOCTHBIE pPe3yJbTaThl OCBOCHMA TMPOTPAMMBEI yuebHOro mpenMeTa
«MareMaTiKa» XapaKTepH3yrOTCs:

I'pasxaaHcKoe BOCIHTAHHE:

c(OPMUPOBAHHOCTBIO TPAXKJAHCKON MO3HIAN oOyuaronierocs Kak akTHBHOTO
M OTBETCTBEHHOrO WieHa pOCCHcKOoro oOIecTBa, MNPENCTaBICHUEM O
MATEeMaTHYECKHX OCHOBaX (DYHKIMOHHPOBAHMS pPasIHIHBIX CTPYKTYD, SIBIICHUH,
npoueayp TPaXkAaHCKOro 00IiecTBa (BbIOOpBI, ONMPOCHI ¥ TP.), YMEHUEM
B3aMMOJICCTBOBATh C COUMANBHBIMU WHCTHTYTaMWd B COOTBETCTBMA € MX
(YHKIMAMHA 1 Ha3HAUCHUEM.

IaTpuoTHYecKoe BOCIIHTAHHE:

c(hOpMHUPOBAHHOCTHIO POCCHICKOM rpaXkJaHCKON MIEHTUUHOCTH, YBAKCHNUS K
IPOLIIOMY ¥ HACTOSILEMY POCCHIICKON MaTEMATHKH, IEHHOCTHBIM OTHOIIEHUEM K
JIOCTHIKEHMSIM POCCHMCKHX MAaTeMaTHKOB U poccHiiCKOi MaTeMaTHIECKOH HIKOJIbI,
K MCIONB30BaHHIO ATHUX JOCTUKEHWUW B JPYrMX HayKax, TEXHOJOIMIX, chepax
3KOHOMHUKH.

Jlyx0BHO-HPABCTBEHHOI'0 BOCTIHTAHMSI:

OCO3HAaHHUEM Iy XOBHBIX [EHHOCTEH POCCHIICKOIO Hapoja;
c(OPMHUPOBAHHOCTHIO ~ HPABCTBEHHOrO  CO3HAHMA,  ITHYECKOIO NOBEEHMS,
CBA3AHHOTO ¢ NPAKTUYECKUM IPUMEHSHUEM JOCTIDKCHIH HAyKK 1 ACSTEILHOCTLIO
y4EHOr0; OCO3HAHHUEM JINYHOTO BKJIA/a B IOCTPOCHHUE YCTONYMBOrO Oy YILETO.

DcreTnyecKoe BOCNHTAHNE:

3CTETUYECKHM OTHOILEHMEM K MUpPY, BKIIOHas 3CTETHKY MATCMaTHHCCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, pelieHuni, paccyXIeHHH;
BOCTPUMMYMBOCTBIO K MATEMATUYECKMM aCTIEKTaM Pas/UHbIX BHNIOB UCKYCCTBA.

du3uvecKoe BOCHUTAHNE:

c(OPMUPOBAHHOCTBIO YMEHHMs TNPUMEHATH MaTeMaTHieckue 3HaHUAL B
MHTepecax 3/[0poBoro u Ge3onacHoro obpasa JKHU3HH, OTBETCTBCHHOTO OTHOIICHHA
K CBOEMY 3/I0POBBIO (30pOBOE NUTaHHUE, cOanaHCHPOBaHHbIH PEXUM 3aHATHH 1

OT/IbIXa, peryJispHas ¢duzuyeckas AKTUBHOCTS); (hu3UIECKOro
COBEPIICHCTRBOBAHMS, pu 3aHATUAX CTIOPTUBHO-03IOPOBUTENLHON
JESITENbHOCTEIO.

TpynoBoe BoCnHTAHHE:

FOTOBHOCTBIO K TpyIy, OCO3HaHHEM LEHHOCTH TpyIONt00Hs, UHTEPECOM K
pasnuuHbiM  cdepaMm  TIPO(ECCHOHANBHOH — NEATENBHOCTH, — CBASAHHBIM - C
MareMaTHKod M €€ NpUIIOKEHHUSAMH, YMCHHEM COBCpLIATh OCO3HAHHBIH BHIOOP
Oynymedd npodeccHd ¥ PpeallM30BbIBATH coOCTBEHHBIE JKU3HEHHBIE TUIAHbI,



[OTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHieCKOMY 06pa3oBaHUIO H
caM000pa30BaHUI0 HA MPOTHKEHUH BCell JKW3HW, TOTOBHOCTHIO K aKTHUBHOMY
Y4aCTHIO B PElIeHMM PAKTHIECKUX 3a1aH MaTeMaTU4eCKOH HalpaBJIeHHOCTH.

FKoJorHgecKoe BOCHHTAHHE:

copMUPOBAHHOCTBIO JKONOTUYECKOH KYJNbTYpbl, MOHHMAHUEM BIHAHUA
COLHATBLHO-9KOHOMHYECKHX TIPOLIECCOB HA COCTOSHHE HPHPOAHOH H COLHAILHOH
cpesibl, OCO3HAHHeM  [JI0OANbHOTO  XapaKTepa HKOJIOTMYECKHX  IIpOOIIEM,;
OpHeHTalMell Ha TIPMMEHEHHE MaTeMAaTHICCKMX 3HAHWN JUIS pelleHusi 3aja4 B
0GJacTH OKpyXKaloulell cpelpl, [UIAHMPOBAHUA MOCTYHKOB M OUCHKHU HX
BO3MOMHBIX ITOCJIEICTBHUIH /15 OKpYHAloLIeH cpeabl.

LleHHOCTH HAYYHOIO NO3HAHMSA:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBpPEMEHHOMY
YPOBHIO ~ Pa3BUTHSI Haykh H OOIIeCTBEHHOM  IPaKTHKH, TIOHUMaHHEM
MaTeMaTHIecKol HayKH Kak C(epbl 4YeloBevecKoil NesTe]BHOCTH, STaloB eé
pa3BMTHs ¥ 3HAYMMOCTH JUIs Pa3BUTHA LMBHIM3ALNAHN, OBJIAJICHHEM S3BIKOM
MATEMATUKA W MaTeMaTH4ecKoil KyJbhTYpoH Kak CpeACTBOM IO3HAaHWA MHDPa;
FOTOBHOCTBIO OCYLIECTBIISATH IIPOEKTHYIO H HCCJIEN0BATENbCKYIO JCATEIBHOCTD
WHAMBUAYATBHO U B IPYTIIE.

METANPEJIMETHBIE PE3YJIBTATHI

MeTanpeAMETHBIE Pe3yJbTaThl OCBOCHMA TPOTPAMMEL yueOHOTO NpeaMeTa
«MareMaTuKa» XapaKTepU3yIOTCsA OBJIaICHUEM yYHHBEpCaJIbHBIMU
MOZHABAIMEIbHBIMU  OCUCMEUAMY, — YHUBEPCANbHbLIMU — KOMMYHUKAMUSHEIMU
delicmeusM, YHUBEPCALbHBIMU PEYNIAMUEHBLMU OCUCTEUAMU.

1)  Vnusepcanomole  no3HasamenvHble oeticmeus,  obecneuusarom
opmuposanue 6az06blx KOCHUMUSHbIX NPOYECCO8 obyuaiowuxcsa (oceoenue
Memoed08 — NOZHAHUA — OKDPYJICAIoOwWe20 — Mupqa; — npumenerue  J02UYECKUX,
ucenedosamenseKux onepayutl, ymenuii pabomamso ¢ unghopmayuets).

Ba3zoBbie Jorn4eckue AeiCTBHSI:

e BLIABJSATH U XAPAKTEPH30BaTh CYIIECTBEHHBIC NPU3HAKH MATEMATHIECKAX
0GDBEKTOB, MOHATHIA, OTHOIIEHHH MeXJy MOHATUAMY; (OPMYTHPOBATH
onpejelieHus  TOHATHH;  yCTaHABIWBATDH CYLIECTBEHHBIM  NpU3HAK
KnaccuUKALMY, OCHOBaHHS JUIi O0OOIICHMS M CPaBHCHHA, KPHTEPUH
IIPOBO/IMMOTO aHAJIN3a;

e BOCHNPUHUMATB, (GOPMYJIUPOBATH U npeo0pa3oBbIBaTh  CYXACHUS:
yTBEp/MTENbHEIE W OTPHLATENbHbIC, €JMHWYHBIC, YaCTHBIC W olmue;
YCIIOBHBIE;

o BBLISBJIATH  MaATEeMATHUECKHe  3aKOHOMEPHOCTH,  B3aHMOCBA3H  H
nporuBopeurs B (akrax, NaHHBIX, HaOMIOEHUSAX U YTBEPIKICHUAX;



mpeajiarath  KpUTEpUM  JUIA  BBIABICHHA 3aKOHOMEPHOCTEH U
IPOTUBOPEYHH;

o JienaTh BBIBOALI C HCIMONB30BAaHMEM 3aKOHOB JIOTHUKH, NEAYKTHBHBIX M
WH/IYKTHBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH N0 aHaIoruy;

e TPOBOJHUTH CaMOCTOSTENIbHO  [I0Ka3aTelbCTBA  MareMaTH4CeCKUX
yTBepyICHUH (TIpsAMBIE H OT NPOTHBHOTO), BRICTPAHBATE apryMEHTALHIO,
IPUBOJUTH IPHUMEpPbl U KOHTPIPUMEPBI, 00OCHOBEIBaTh COOCTBEHHBIC
CY KIEHHS U BBIBOJIBI;

o BbIOHpaTh CcroOcOD pelneHus y4eOHOH 3amauu (cpaBHHBAaTbL HECKOJILKO
BApWAHTOB pElIeHHs, BHIOMpaTh Haubonee NOAXOAAIUH ¢ YIETOM
CAMOCTOSITENIHHO BBIIENEHHBIX KPUTEPUEB).

ba3oBble HCCIe0BaTeIbCKHE AeHCTBHA:

e HCIIOJIB30BaTh BOMPOCHl KAK MCCIENOBATENBCKHM HHCTPYMEHT MO3HAHUA,
dopMyampoBaTh BOMPOCH, (UKCHPYIOUINE TMPOTHBOPEIME, npobnemy,
yCTaHaBJIMBAaTh MCKOMOE H  JIaHHOE, dbopMupoBaTh  TUNOTE3Y,
apryMEHTHPOBATH CBOIO MMO3UIHIO, MHEHHE,

o IPOBOJMTE CaMOCTOSTEIIBHO CILIaHMPOBaHHBIN 9KCITIEPUMEHT,
HCCIeNOBAHME IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MAaTeMaTHYECKOro
06beKTa, SBICHHS, IPOLECCa, BbISIBICHUIO 3aBUCUMOCTEH — MEMCLY
00BbeKTaMH, ABJIECHUSIMH, IPOLIECCAMH;

e CAMOCTOSITENHHO (opMyTUPOBaTE 0000IIEHHU H BBIBOJBI 110 pe3yibTaTaM
NPOBENEHHOTO HAGIIOJCHHs, MCCIEN0BaHMA, OLEHUBATh JOCTOBEPHOCTH
[OITyYeHHBIX PE3YIbTATOB, BHIBOJIOB U 0000IICHUH;

o [POrHO3MPOBATh BO3MOXKHOE pPa3sBUTHE IPOLECCa, a TAKKe BbIABUrATH
TMPENTNONOKEHH s O €T0 Pa3sBUTHH B HOBBIX YCIOBUAX.

PaGora ¢ nndopmanuei:

o BLIABIATH AebuuuThl UHGOPMALHH, NAHHBIX, HEOOXOMUMBIX Iyl OTBETa
HAa BOMNPOC H U1 PELICHHS 38124 H;

o BHIOMpaTh WHGOPMALMIO W3  HMCTOYHHMKOB  PasiH4HBIX  THIOBE,
aHAIM3MPOBaTh, CHCTEMATU3UPOBATL U HHTEPIPETUPOBATH HH(OPMALIHIO
PasIM4HbIX BHAOB U (OPM NPEeICTABACHUS,

o CTPYKTYpHMpOBaTh HH(OPMALHIO, NPEICTABIATE €€ B PA3JINTHBIX dopmax,
WJUTIOCTPUPOBATH I'PadUyueCcKy;

e OIIEHUBATH HaJIE)KHOCTD nH(GOpMaLUH o CaMOCTOSITENILHO
c(pOpMYTHPOBAHHBIM KPUTEPHUIM.

2)  Vuueepcanehvie =~ KOMMYHUKAMUBHDIE Oeticmeus, obecneyusaiom

CPHOPMUPOBAHHOCIE COYUATLHBIX HABLIKOE OOYUAIOUUXCIL.

Obmenue:



BOCIPMHUMATL M (OPMYIHpOBaTh CYXAEHHUS B COOTBETCTBHM  C
YCIIOBUAMM ¥ LEJSIMM OOIIEHHUS; SICHO, TOYHO, TPaMOTHO BRIpXKATH CBOIO
TOUKY 3peHMs B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOACHEHHMS IO
XOfy pelieHHs 3aauk, KOMMEHTHPOBaTh TIOJTyYEHHbIH PE3yNbTaT;

B X0/I¢ 00CYK/IeHHs 3a1aBaTh BOPOCHL IO CYIIECTBY 00CcyX/1aeMOo# TEMBbI,
HpOﬁ.TIeMLI, pemaeMoii 3a/1a4H, BBICKa3blBaTbh UJIECH, HauenaeHHbIe Ha IMOHCK
DELIeHUs; COMOCTABMATh CBOM CYXIGHMs C CYXACHHAMH JpyTHX
Y4acTHUKOB [Mayiora, oOHapy»KuBaTh pasindue U CXOACTBO NO3ULUH; B
KOppeKTHOH (popme QOpMyTHPOBATH PASHOIJIACHS, CBOH BO3PAKCHHA;
IpPeSCTABNATE  De3yJibTaThl  pPeUIeHMs  33ja4d,  SKCICpPUMEHTa,
McCeNoBaHus,  TPOEKTa;  CaMOCTOATENbHO — BBIOMpaTh dbopmar
BBICTYILIEHHS ¢ YUETOM 337144 MPE3eHTalHU U ocobeHHOCTeH ay IUTOPHH.

CoTpyaHH4YeCcTBO:

3)

[OHMMaTh ¥  WCIONb30BaTh  TNPEUMYIIECTBA  KOMaHIHOM  H
VHIWBHIYaIbHOM paGoTsl NpH pelienruy yIeOHbIX 3a/ia4; NPUHUMATD Lk
COBMECTHOI /IeATEeNbHOCTH, IUIAHMPOBaTh OPraHU3alliio  COBMECTHOH
paboThl, pacnpesensTh BHbl paboT, J0roBapHBaTLC, obcyx1aTh MpoLECe
1 pe3yiIbTaT paboTsl; 06061IaTS MHEHES HECKOMNBKHX JIOTEH;
y4acTBOBATH B rPYNMOBLIX Gopmax paboTs! (00CyxneHus, 0o0OMeH MHEHUH,
«MO3IOBbIE LUTYPMbI» M HHBIE); BBUIONHATH CBOK HacTb pabOThl H
KOOP/MHHPOBaTL CBOM JeHcTBUS C JPYIMMM Ul€HamH KOMaHJIbI
OLICHKBATH KAYeCTBO CBOErO BKJIAJa B OOLIMA MPOAYKT MO KPUTEPHAM,
cOpMYTHPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBHSL.

Vuueepcanonvie — pezynamugHble Oeticmeus, obecnevusaiom

opmuposeane cMbiCI08bIX YCMAHOBOK U JICUSHEHHBIX HABLIKOE NULHOCHIU.
Camooprann3anms:

®

COCTABIIATH ILIAH, AJITOPUTM PellIeHus! 3a/1a4t, BRIOMpPaTh COco0 pereHus
¢ y4ETOM HMEIOIHUXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh M KOPPEKTUPOBATH BAPMAHTBI PELICHHH C y4ETOM HOBOM
UH(pOpMAaLKH.

CaMOKOHTPOJIb:

BOajeTh HABBIKAMM [O3HABATENBHONH DE(IEKCHH KaK OCO3HAHAA
coBeplIaeMbIX AEHCTBUIl ¥ MBICTUTENBHBIX NPOIECCOB, UX PE3YJILTATOR;
Blazerh CcrocobamMy  CaMONIPOBEPKH, CAaMOKOHTpONs —Tponecca H
pe3yNbTaTa PeleHys] MaTeMaTUYeCKOH 3a1a4H;

npeABUAETh TPYAHOCTH, KOTOpbl€ MOLYT BOSHHKHYTh TMpH PEIICHUH
3a7a4M, BHOCMTb KODPEKTHBBI B JEATENBHOCTh Ha OCHOBE HOBBIX
OOCTOATENLCTB, JJAHHbIX, HalIeHHbIX OIMOOK, BbIsIBJICHHBIX TPYAHOCTEH,;



e OIEHMBATH COOTBETCTBHE PpE3yJbTaTa LENM M YyCJIOBHIM, 00OBIICHATH
MPUYHHB! TOCTHKEHHS WM HEJOCTHIKEHUS Pe3y/bTartoB JeATeJIbHOCTH,
HAXOJIUTH OLIHOKY, 1aBATH OLEHKY TPHOOPETEHHOMY OIIBITY.

IIPEMETHBIE PE3YJIbTATHI
10 KJIACC

OrnepupoBarh MOHATUSAMY: TOYKA, NPAMast, MI0CKOCTb.

[IpuMeHATh AKCHOMBI CTEPEOMETPHH W CHEACTBHA M3 HUX IIpH pelleHun
reOMETPHIECKHX 3a4ad.

OnepupoBaTh MOHATHAMHU: TAPALNENEHOCTE M NEPTICHAUKYIAPHOCTD HPAMBIX
1 TJIOCKOCTEH.

KiiaccuuuupoBarh B3aUMHOE DAacHONOKEHHE MPAMBIX M IIOCKOCTEH B
MPOCTPAHCTBE.

OneprpoBaTh TOHATHAMH: JBYTPaHHBIA Yroji, rpaHu JBYrPaHHOTO yIia,
peGpo JABYrpaHHOrO yIJjia; JIMHEHHbIH Yroji ABYrpaHHOIO yria, rpagycHas Mepa
JABYTpaHHOTO yTJia.

OnepupoBaTh TOHATHAMH: MHOTOIPaHHUK, BBIMYKJIbIA ¥ HEBBITYKJIbIH
MHOTOTPaHHHUK, YJIEMEHTEI MHOTOPaHHHKa, TpaBWIbHBIA MHOTOTPAHHUK.

Pacho3HaBaTh OCHOBHBIC BHIB MHOTOTPAHHHKOB (IHpaMuja; MNpH3Ma,
PAMOYTONbHBII Iapaienenunes, Ky0).

KnaccuduupuposaTh ~ MHOTOTDAHHHMKW, — BbiOMpas — OCHOBaHMS  JUIA
knaccuduKauyy  (BHIIYKIBIE M HEBBIIYKIbIe MHOTOTPAHHHKH; [PaBHILHBIC
MHOTOTPaHHMKH; TIPSIMBbIE U HAKJIOHHbIE IPU3MBI, napaJiiesenune/is).

OrnepupoBaTh NOHATHAMHU: CEKYLUAst MNIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBSICHATH PUHLMIIBI TOCTPOSHHUS CEYEHUH, UCIIONB3Ysl METO/L CIIE/I0B.

CTpOMTh CEYEHHMs] MHOTOTPAHHMKOB METOJOM  CIICJO0B,  BBIIOJHATE
(BBIHOCHBIE) TIIOCKHE YePTEXKH W3 PHCYHKOB HPOCTBIX 00BEMHBIX (DUrYp: BHI
CBEpXY, COOKY, CHU3Y.

PelaTh 3a1auy Ha HAXOYK/ICHHE F€OMETPHIECKHK BEIMYMH 110 00pa3LaM uiu
arOPUTMAaM, IIPHMEHSA H3BECTHBIC AHAIMTAYECKHE METOMbI TIpH peleHu
CTaH/IAPTHHIX MAaTEMaTHYECKUX 33124 Ha BbLIUUCICHHUE pacCTOSHUN MEXAy ABYMs
TOUKaMM, OT TOUKM JAO [NPsAMOH, OT TOUKM JO TINOCKOCTH, MEMNAY
CKpEIHBaOLMHUCS PAMBIMH.

PelaTh 332Ul Ha HAXOYKICHHE TEOMETPUUECKUX BEMUMH 110 00pa3laM uiu
QIrOpUIMaM, NPUMEHSS W3BECTHBIC AHANMTHYECKMES MCTOAbL MPi  pellcHil
CTAHJAPTHBIX ~MaTeMaTH4yecKux 3ajau Ha  BRIYHCICHHE yIIOB  MOXIY
CKPELMBAIOIMMHCS ~ [PAMBIMH, ~ MEXKIY NpsMOi M IUIOCKOCTBIO, MEXKAY
TIOCKOCTSIMH, JBYI'PaHHBIX YTJIOB.



BEIUMCIATs 0GBEMBI ¥ TIOMEAAM TOBEPXHOCTEH MHOrOrpaHHUKOB (IIpH3Ma,
nupaMpza) ¢ [puMeHeHHeM  (GOpMyIN;  BBIMMCITE — COOTHOIICHM  MEXKIY
MIOIA MU TIOBEPXHOCTEH, 00BEMaMH MOJOOHBIX MHOTOTPAHHHKOB.

OnepHpoBaTh MOHATHAMU: CHMMETPH# B TIPOCTPAHCTBE; LEHTP, OCH H
[I0CKOCTH CHMMETPHH; LIEHTP, OCh U INIOCKOCTH CUMMETPHH (QUIYpBI.

UsBnekats, npeobpasoBbiBaTh M HHTEPIPETHPOBATH uH(pOpMaLHI0 O
IPOCTPAHCTBEHHBIX [EOMETPUYECKHX (GUIypax, MPEACTABICHHYIO Ha HepTeRKax 1
pUCYHKaX.

Ilpumensats reomerpudeckue (GaKTbl s PELICHMS CTEPEOMETPHUCCKHUX
3a/1a4, MPEANONAraloliX HECKObKO INaros PeleHts, eCiy yCIoBUsA NPUMEHEHHA
3aJjaHbl B IBHOH (hopMe.

[IpuMeHATh ~ NpPOCTEHIIME TPOrpaMMHBIE  CPEACTBA M SIEKTPOHHO-
KOMMYHMKALMOHHBIE CHCTEMBI NPU PEIICHAH CTEPEOMETPUIECKUX 3a/1a1.

[IprBOMUTE TPHMEPHI MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MpHpOJAE U
JKU3HH, PaCro3HABATh TIPOSBICHHE 3aKOHOB TEOMETPHM B HCKYCCTBE.

[TpUMeHATh MOMYYEHHBIE 3HAHMS Ha MPAKTHKe: aHAJIM3HPOBATh PCAIbHBIE
CHTYalMH H MpPHMEHSTh M3YyUYEHHBIE IOHATHA B NPOLECCC I[IOMCKa PCLICHUA
MaTeMaTHueckd Cc(OpPMyJIMpOBaHHOH NpPOOJEMBI, MOJENMPOBAaTh PEalbHBIC
CATyalldd Ha s3BIKE TEOMETPHMH, MCCIeoBaTh TOCTPOCHHBIC MOJEIH  C
HCTIONB30BAHMEM T€OMETPHIECKIX NOHATHI i TeOpeM, anmnapata anredpsl; pewmars
NPaKTHYECKHE 33/jaUH, CBA3aHHbBIE C HAXOX/ICHHEM N€OMETPUIECKUX BETUYHH.

11 KJIACC

OnepupoBaTh MOHATHAMH: LUWJIHHAPUUECKAs TMOBEPXHOCTD, obpazyroiue
HATHHAPHIECKOH  [OBEPXHOCTH;  HWIHHADP,  KOHMYECKas  MOBEPXHOCTD,
06pasyrolle KOHUYECKOl MOBEPXHOCTH, KOHYC; ChepriecKas MOBEPXHOCTb.

Pacro3HaBaTh Tena BpalieHus (UIHHIpP, KOHYC, cdepa u map).

OODBSACHATH CITOCOOBI TTONYYEeHUs! TEN BpAILICHMUS.

Kraccu(puiuposaTh B3aHMHOE PacTIONOKEHHE Chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHIMM: IIAPOBOH CETMEHT, OCHOBAHUE CErMEHTa, BLICOTA
CerMeHTa; LIapoBOi CJIOH, OCHOBaHWE LUAPOBOIO CJIOS, BHICOTA LIAPOBOIO CIIOL;
HIapOBOM CEKTOP.

Boruucisate 00BEMBI M IUIONIAJMd  TOBEPXHOCTEH  TeNl  BpallleHHUf,
reOMETPHUUECKHX TeJI C IIPUMEHEHHeM GopMy!l.

OrepipoBaTh MOHATHSAMH: MHOFOTPAHHHK, BIMCaHHbIH B cdepy u
ONWCAaHHBI OKomo cdepsl; cdepa, BIHCaHHAsS B MHOTOTPAHHUK WIIH TENO
BpalLEHH.

BBIYHC/ISTh COOTHOLIEHHS MEXKAy TIOIAJsMH IIOBepXHOCTed H 00BbEMaMH
Mo100HBIX TeJl.



M306paxkarh u3ydaeMble (UIYpel OT PyKH H C NpUMEHEHHEM IPOCTBIX
4epTEKHBIX MHCTPYMEHTOB.

BLINONHATH (BBIHOCHBIE) TIOCKHE YePTEXKH U3 PUCYHKOB MPOCTRIX 00BEMHBIX
duryp: Buz cBepXy, cOOKY, CHU3Y; CTPOUTH CCHCHHS TCI BpaLLCHH.

V3BleKaTh, MHTEPIPETUpOBaTh U NPeoOpasOBBIBATE uHpoOpMaLMIO O
[IPOCTPAHCTBEHHBIX '€OMETPHYECKHX (Urypax, NPeACTaBICHHYIO Ha yepTelkax H
pHUCYHKaX.

OrnepupoBaTh IOHATHEM BEKTOP B IPOCTPAHCTBE.

BLIOOJHATb JEHCTBHS CIOXEHHS BEKTOPOB, BbIMMTAHUS BCKTOPOB 1
YMHOKEHHS BEKTOpA Ha YHCIIO, 0B BICHATD, KAKUMH CBOMCTBAMM OHH 00IaaroT.

TTpuMeHsITh IIPABUIIO NapajleNenuresia.

OmnepupoBarh MOHATHAMU: A€KAPTOBbI KOOPAMHATEI B IIPOCTPAHCTBE, BEKTOD,
MOJIy/Th BEKTOpA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, yrol MEXITY
BEKTOpaMH, CKAISIPHOE NPOU3BE/ICHIE BEKTOPOB, KOIITMHEAPHDIC 1 KOMIUTaHAPHBIE
BEKTOPBI.

HaxoxuTh CyMMY BEKTOPOB H TIPOM3BE/ICHHE BEKTOPA Ha YUCIIO, yrojl MEXAY
BEKTOpaMH, CKalsApHOE INPOM3BEACHHE, PpacKia/piBaTh  BEKTOp IO JBYM
HEKOJJTHHEAPHBIM BEKTOPaM.

3a1aBaTh [JIOCKOCTh YPABHEHHEM B JIEKAPTOBOH CHCTEME KOOPAUHAT.

IIpumensts reoMerpudeckue (GaxTel I PELICHUA CTEPEOMETPHUYECKHX
3aj1au, TPE/NONIArAOIMX HECKOJIbKO [Ar0oB PELICHHs, €CIIH YCIOBUS TIPHMEHCHHA
3a/iaHbl B SBHOH (hopMe.

Pemarh NpocTeine reoMETpHYecKie 3aaid Ha NPUMEHECHHE BEKTOPHO-
KOOPIMUHATHOI'O METO/IA.

PemaTh 3amaud  Ha JI0Ka3aTeJbCTBO MAaTEMaTHYCCKUX OTHOUIIEHUH ¥
HaXOYIEHHE TeOMETPHUUYECKHX BEJIMUHH MO 00pasuaM Uik ajropuTMaM, MpuMEHs
H3BECTHBIE METO/Ib! IPH PELIEHHH CTaHIapPTHBIX MaTEMaTHYECKUX 3a/1a4.

TlpumeHsTh ~ NpOCTeHIIME —NPOrpaMMHBIC — CPEACTBA  H JIEKTPOHHO-
KOMMYHHKAIIAOHHbBIE CHCTEMBI MPH PELISHHH CTEPEOMETPUHECKMX 3a/at.

[IpuBOUTE NPHUMEPbI MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpoNe H
JKU3HH, PACIIO3HABATH IIPOSABICHHE 3aKOHOB F€OMETPHH B UCKYCCTBE.

[IpuMeHsTh TONy4eHHBIE 3HAHWS Ha MPAKTHKE: aHATH3MPOBATL PEANBLHBIC
CHTyalldii W IpPUMEHATh M3Y4eHHbIe IOHATH B TPOLECCE Ioucka peieHust
MaTeMaTuuecki C(OpPMYTMPOBaHHOH NpOOAEMBl, MOIENMPOBATE  PEAILHBIC
CHTyal[dd Ha s3bIKe TEOMETPHMH, MCCIeoBaTh IOCTPOCHHBIE ~MOJCTH c
HCIIONTB30BAHKMEM FeOMETPHUYECKHUX TIOHATUH U TEOPEeM, allnapara anreOpsl; pelaTh
NPaKTHIECKHE 3a[a9H, CBA3AHHBIE C HAXOXK/IEHUEM FeOMETPUIECKIX BEJIHYHH.
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