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HHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOro Kypca «l'eomerpusi» 0a30BOTO YpPOBHS st
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTENIbHOIO CTaHAApTa CPEIHEro O0IIero o0pa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHMH, TPEIBABIIEMBIX K
MaTEMaTHIECKOMY OOpa30BaHHWIO, W TPAAWUIHMA POCCHUCKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMUA KOMIIETEHIIUSIMH,
COCTaBJIIIOIIMMH OCHOBY [JIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
IEJOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TIO3HABATEIBHOIO PAa3BUTHUSA
JUYHOCTHU 00 YJAFOTIIIXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yd4eOHOTO Kypca TEeOMETpHH Ha YPOBHE CPETHEro OOIIero
oOpa3oBaHusT OOYCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METANpEIMETHBIX |
MPEAMETHBIX PE3YyIbTAaTOB OOYYEHHS T€OMETPUM B HAIPaBICHUHU JUYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GopMuUpoBaHUs (YHKIUOHATHLHONM MaTeMaTH4eCcKou
TPaMOTHOCTH, U3YUCHHS IPYTrUX y4eOHBIX NUCIHUIUIMH. Pa3BuTHe y 00ydarommxcs
NIPABWIBHBIX TIPEICTABICHUNA O CYIIHOCTH M TPOUCXOKICHUU TCOMETPUUCCKUX
a0CTpakIMii, COOTHOIICHHH PEaJbHOI0 W HJCATBHOTO, XapaKTepe OTpaKeHHUs
MaTeMaTU4YeCKOW HAyKOW SBIEHUM M TPOLECCOB PEAIBHOIO MHpPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MAaTEMAaTHIECKOTO MOJICTUPOBAHNS B HAYIHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MHPOBO33PCHHUS
yYaluxcsi, a TaKKe KayeCTB MBIIUICHHUs, HEOOXOIMMBIX I aJanTaiud B
COBPEMEHHOM OOIIECTBE.

['eomerpust sBisieTcss OMHAM W3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOirero oOpa3oBaHuUsl, TaK KakK OO0ECleYyrMBaeT BO3MOXKHOCTb H3YUYECHHS Kak
JUCIUTUIMH €CTECTBEHHO-HAYYHON HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndyeckoe wMbIUieHUE, (GOPMHUPYEMOE TPH HM3YYCHHH OO0yYarOIIHMHUCS
TOHSITUHHBIX OCHOB T€OMETPHH U MOCTPOCHUH TIETIOYKH JTOTHICCKUX YTBEPKIACHUN
B XOJI€ pEIIeHUs T'eOMETPUYECKUX 3ajJad, YMEHUE BBIIBUTaTh U OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS TIPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTSIX JeATeNbHOCTH 4enoBeka. OpHeHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHAIbHOTO OBITHSA, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUTHOTO TO3HAHUA U aKTUBHOTO
npeoOpa3oBaHus  AeHCTBUTENBHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIWHSCT pa3HbIC BUABI yYEOHOM W TPYIOBOH JEATEIBLHOCTH,



SBJISICTCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXKHBIX KA4eCTB, MO3TOMY aKTyalbHa
3aa4ya (HOpPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINLICHUS Kak
Pa3HOBHHOCTH OOPa3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIHHOCTH 10 MHOTUM HaIPaBICHUSIM.

Ilens ocBoeHmst mporpammbl ydeOHOro Kypca «['eomerpus» Ha 6a3zoBoMm
ypoBHE 00yuyeHuss — oOmeo0pa3oBaTeIbHOE M OOUIEKYJIBTYPHOE pPa3BUTHE
oOydarommxcs  4yepe3  oOecreyeHHe  BO3MOXKHOCTH  MpUOOpeTeHuss o
WCIIOJIb30BAHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHWUM W JECUCTBU,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO TPOOJDKEHUS 00pa30BaHMUSI
TI0 CIICIIMAIILHOCTSIM, HE CBS3aHHBIM C NMPUKJIATHBIM HCITOIB30BAHUEM I'€OMETPHUH.

[Iporpamma mo reomeTrpuu Ha ©0a30BOM YpOBHE IIpelHA3HAUYeHa ISt
O0yJarOIINXCs CPEIHEH IIKOJIBI, HE UCIBITHIBABIIMX 3HAUYNUTEIBHBIX 3aTPYIHEHUI
Ha YPOBHE OCHOBHOIO oO0I1ero oopazoBanus. Takum oOpazom, oOydaromniecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOWTBH OOIHE MATEMaTHYCCKUE YMEHHS, CBS3aHHBIC
Co creuu@uKod TEeOMETPUHM U HEOOXOJUMBIE IJisi KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3y4YUTh T'€OMETpHUIO Ooiee
IyOOKO, €CIIi B JaJbHEHIIIEM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPHUYECKHUX
3HAHMSIX B MPOPECCUOHATBHON JAEATEITHLHOCTH.

JlocTikeHrue 1eNM OCBOCHUS TMPOTpaMMbl  OOECIIEYUBAETCA PEIICHHEM
COOTBETCTBYIOMMX 3anad. [IpuopuTeTHBIMHM 3amadyaMd  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBIsItOTCS:

e (opmupoBaHHE TMpeEACTaBICHUS O TEOMETPUM KAaK YaCTH MHPOBOMH

KYJIbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIHUM MUPOM;

e (opmupoBaHHE TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJlax BpaIICHUS
KaK O BOXHEHIIMX MaTeMaTHYECKHX MOJECISX, MO3BOJISIONINX OMKMCHIBATH
U U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHsS pacro3HaBaTb Ha YepTekKax, MOJACIAX U B
pETbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAJCHUEC METOJAMH DPCIICHHS 3aJ1ad Ha TIOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMeHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTPaHHHUKaX M TeJIaX BPalIeHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJACHUEC  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ay;
dbopMHUpoBaHME yMEHHUS  TMPOBOJUTH  HECJIOXKHBIE  JIOKa3aTelbHbBIC
pacCyXJeHusi B XOJE pEIICHUS CTEPEOMETPHUECKMX 3ajad W 3a/1ad C
MIPAKTUIECKUM COJICPIKAHUEM;

e pa3BUTHC WHTEJUICKTYaJTbHBIX U TBOPYCCKHUX CIocOOHOCTEM
oOydJamIuxcs, IO3HABATEIbHOM  aKTUBHOCTH,  HCCIENOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBaHue (yHKIIMOHATBHOMI TPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUU: yMEHHUE pACIO3HABaTh IMPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTyallsIX M NPH M3YUYEHUU IPYTMX Y4EOHBIX IMPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEM U 3aKOHOMEPHOCTEH, (OpMyIHpoBaTh HMX Ha S3bIKE
r€OMETPHUU U CO3/1aBaTh F€OMETPUUYECKUE MOJEIH, TPUMEHSITh OCBOCHHBIM
F€OMETPUUECKUN anmapaT sl pEeUIeHUus NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH ITOJIyYEHHBIE PE3YIIbTATHI.

OTnUYuTENnsHOM OCOOCHHOCTHIO MPOTPAaMMBI SIBIISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAYaJle €ro HW3y4YEeHHWS 3aJay, pelaeMblX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U OINPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJUPYET NPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipeanourenue oTAaETCS HAMMSAHO-KOHCTPYKTUBHOMY METOY OOY4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAaKTUYECKON AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYalllUXCsl B KypCE€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEIICHUs 3aJad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEpPUpPOBaHUE
OpPOCTpaHCTBEHHbIMU oOOpazamu. Coznanue oOpa3a MPOBOAMTCA C OMOPOWM Ha
HarJAIHOCTh, a OIEpUPOBaHME O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOI0 COAEPKAHUSI.

OcHoBHbIE cozepikaTelbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpasHukn», «lIpstMpie U IIIIOCKOCTH B IMPOCTPAHCTBE», «Tena BpameHus»,
«BekTopbl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHUM
pacrpenensiercs He TOJbKO IO COAEPXKATENbHBIM JIMHUSM, HO W IO Trojam
oOy4eHHs Ha YPOBHE cpeiHero o0iero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM peE3ylbTaTaM
OCBOEHHUsI paboueil MporpaMmbl, paclpefeiaEHHbBIM 10 TojJaM O0ydeHwUs,
CTPYKTYPUPOBAaHO TakuM o0Opa3oM, 4TOOBI OBJIQJIECHUE T'€OMETPUUYECKUMHU
HNOHSTUSIMU Y HaBBIKAMM OCYILECTBIIUIOCH NOCJIEA0BATEIBHO U ITOCTYNATENBHO, C
COOJII0/IEHNEM IPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIFOYAIUCH B
o0LIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OOYy4YalOIIMXCS, pacIIupss U
yrayossis e€, o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun orBoauTcs 2 4yaca B Heaento B 10 kiacce u 1 yac B
Hezaento B 11 kimacce, Bcero 3a nBa roga o0ydenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEPEOMETpPUU. ToOuka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnonoxeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKarOLIHeEcs,
napajieJbHble M CKpelIMBaromuecs mnpsimble. [lapamnenbHOCTh NOPSMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: IMApPAJUIENbHBIE IMPSAMbIE B MPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; MAPAILIEIBHOCTh MPAMON M IUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YrOJd MEXAY NPsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TJIOCKOCTEM: rapajuieIbHbIE TIOCKOCTH; CBOMCTBA
napajuieNbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (UTYphl Ha
IUIOCKOCTH: TETPadp, KyO, napajiesienunel; IoCTpOCHUE CEUCHUH.

[lepneHaUKyISAPHOCTD NPSIMOM U IUIOCKOCTH: NMEPIECHANKYJISPHBIE NPSIMBIC B
MPOCTPAHCTBE, NPSIMbIE MApAUICIbHBIE W TEPHECHAUKYJISIPHbIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsMOK
MEPIEHAUKYIAPHON IIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YOl MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYIPAHHBIM  Yrojd, JIMHEWHBIM Yroa JBYIPaHHOrO  yrija.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSHUE
OT  TpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepnieHAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJISAPHOCTH  JIBYX
miockocTer. TeopeMa 0 TpEX MepneHAUKYIIsIpax.

MHoOrorpaHHuKH

[ToHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIITYKJIbIE
Y HEBBINTYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yrosnpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHASI IPU3MbBI, OOKOBas U
MIOJTHAS MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuienenunes; u ero corcrsa. [lupammpma: N-yronapHas nupamuia, TpaHd U
OCHOBaHUE MUPaMUAbL, OOKOBAsl U MOJHAS MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasi MNUpamMuja. OIJIEMEHTbl Npu3Mbl W nupamuabl. [IpaBuibHbIE
MHOT'OTPaHHUKU: TMOHSATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBWIbHAS MpU3Ma U
NpaBUbHAs NUpPaMUJa; MpaBUIbHAA TPEYrojibHAs MNUpaMUlla W TPaBUJIbHBIN
TeTpa’ap; Kyo0. IlpencraBneHne O MPaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
nonexka’ap u ukocasap. CeyeHns Npu3Mbl U TUPaMUIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOU,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHpPaAMUJax, HapaJlieenuIenax,
MPAaBWIbHBIX MHOTOTPAHHUKAX.



Bbranciaenne 371€eMEHTOB MHOTOTPAaHHHKOB: pé&Opa, auaroHaad, YrJbl
[Inomans OOKOBOW MOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TMPHU3MBI,
IUIOIIA b OCHOBaHWH, TeopeMa O OOKOBOH MMOBEPXHOCTH MPSIMOW TIPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH NPABUIBHOW NHpPaMUbI,
TeopeMa O TIulomaan yceuéHHOW mmpamuasl. [lorstTe 00 o00BEMe. OOBEM
TUPAMUJIBI, TIPA3MBI.

[Togo6ubie Tenma B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX TEJI.

11 KUIACC

TeJsia BpamueHus

Hununapuyeckas IMOBEPXHOCTH, oOpa3yrorue UAJTHHAPUYECKON
MOBEPXHOCTH, OCh UWIMHJIPUYECKOW MNOBEpXHOCTU. LlunmHap: OCHOBaHUA W
OOKOBasi TMOBEPXHOCTh, OOpa3ywolas MU OCh; IUIOMIAJb OOKOBOM M TOJHOMN
ITIOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: oCHOBaHWE M BeplMHA, 00pa3yrolias
U OCh, IUIOMATh OOKOBOM U TIOMHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAHUS M OOKOBAsi IOBEPXHOCTb.

Chepa u map: UeHTp, paadyc, AUAMETP; IUIOMIAJb MMOBEPXHOCTU CQEPBHI.
B3aumnoe pacnonoxxenue chepbl U MIOCKOCTH; KacaTelbHas TIIOCKOCTh K cdepe;
10 b CQepHI.

N3o0paskeHne Ten BpalieHus Ha MIIOCKOCTH. Pa3BEpTka MUIUHIpa U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; cdepa, BOHMCaHHAS B MHOTOIPAaHHUK, WM TEIO
BpAILICHUSI.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOKCTBA 00BEMOB Tel. Teopema 00 00bEMe
OpsSIMOYTOJBLHOIO Tapaienenuneqa u ciaeActBus u3 He€. OObEM UUIUHIpA,
koHyca. O0BEM 1apa u miomaab cepsol.

[Togo6ubie Tema B mpoctpancTBe. COOTHOIIEHUS MEXKAY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TIOIOOHBIX TEIL.

Ceuenuss mwinHApa (MapauieTbHO M TMEPHEHIUKYISIPHO OCH), CEUYCHUS
KOHyca (MmapajjieIbHOE€ OCHOBAHHUIO U TPOXOASAIIEE uYepe3 BEpIIMHY), CEUCHHS
miapa.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKoCTH U B pocTpaHCTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHUE BEKTOpa Ha 4YMCiI0. PasznokeHue BEeKTopa Mo TpEM HEKOMILJIAHAPHBIM
BekTopaMm. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
IPUMEHEHUEM TIpaBWI JAEUCTBUA ¢ BekTropamu. lIpsmoyromsHas cucrema



KoOpAuHAT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTojl MexXIy BekTopamu. CKaISIpHOE MPOU3BEICHHE BEKTOPOB.
Briuncienre yriioB Mexy NpsIMbIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I [IPU PELICHUU F€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNbTaThl OCBOCHUS MPOTPAaMMBbI y4eOHOTO TMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKM 00YYaIOMIerocsi Kak aKTUBHOT'O
U OTBETCTBEHHOTO WIEHA POCCHICKOrO 0O0IecTBa, TMPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUH,
OpoLEeayp TpaxkIaHCKoro oOmecTBa (BbIOOpPHI, OMNPOCHl W Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMH HHCTUTYTaMH B COOTBETCTBHHU C HX
GYHKIIUAMY ¥ Ha3HAYCHUEM.

ITaTpuoTHyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIIOMY U HACTOSIIIEMY POCCUMCKONM MaT€MaTUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKOW MAaTEMATHYE€CKOM IIKOJIBI,
K HCMOJB30BAHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHUICKOrO HapoAa;
c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  TOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUIN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HaHUEM JIMYHOTO BKJIaJla B IOCTPOCHHUE YCTOMUMBOTO Oy TyIIIEro.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIIOYas ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHNUI, pacCyXICHUN;
BOCTIPUMMYHBOCTBIO K MAaTEMaTHYE€CKUM acCIleKTaM pa3jMYHbIX BUIOB HCKYCCTBA.

duznyeckoe BOCIUTAHMUE:

c(hOpMUPOBAHHOCTBbIO YMEHHUS TMPUMEHSATh MaTeMaTUYeCKHEe 3HaHHUS B
HMHTEpecax 370pOoBOro U 0e30macHOro odpasa KU3HH, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3/IOPOBBIO (30pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXUM 3aHSATUU U

OT/IbIXa, peryisipHas duznueckas aAKTUBHOCTB); (bu3nYEecKoro
COBEpIICHCTBOBAHUS, npu 3aHATUAX CIOPTUBHO-03/J0POBUTENBHOM
JESITEIbHOCTBIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHWUEM IIEHHOCTH TPYIOIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHANBLHOM  JAESATENIbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW U e TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccnr W peaqnu30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;



TOTOBHOCTHIO U CIIOCOOHOCTBIO K  MAaTeMaTUYeCKOMY OOpa3oBaHHUIO U
caM00O0Opa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUHN MPAKTUICCKUX 33J1a4 MaTEMaTHIYECKOW HAIPaBICHHOCTH.

JKOJIOrnYeCcKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DIKOJIOTHYECKON KYyJIbTYphl, MMOHWMAHHEM BIUSHUSI
COIMAJIbHO-D)KOHOMHYECKUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATIBLHOMN
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpobJieM;
OpHEHTallMell Ha TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIs peleHus 3aaad B
00JaCTH  OKpYKAlOMIeH Cpeapl, TUIAHUPOBAHUSI TIOCTYIIKOB ¥  OIEHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUTSI OKPYKAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMS :

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEMaTHYECKON HAyKH Kak cQepbl YeTOBEUECKOW JEATCIbHOCTH, JTaroB €€
pPa3BUTUS M 3HAYUMOCTH [UJISl PAa3BUTHs I[UBWIM3ALMW; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH W MaTEMaTHYECKOM KYJIbTYpOW KakK CpPEICTBOM II03HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYIO M HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHAVBUIYaJLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO MpeaMeTa
«MatemaTHKa XapaKTEePU3yIOTCS OBIIAJICHHEM YHHUBEPCATbHBIMHU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU OeUCTNEUIMUL.

1)  Vuueepcanvonvie  noznasamenwvuvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 0A308bIX KOSHUMUBHLIX NPOYECco8 00yuarowmuxcsa (0ceoeHue
Memo008  NO3HAHUA ~ OKpYXCarowe2o  Mupa;  NnpuMeHeHue  J10SUYECKUX,
uccne0o8amenbCKux onepayuil, ymenui pabomams ¢ ungopmayueti).

Ba3oBble Jioruyeckue aeicTBus:

e BBIABIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATHUAMH, (OPMYIHPOBATH
ONIpE/CIICHUS]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJIaCCU(UKAIIUU, OCHOBAaHUS MJisi OOOOIICHWS W CpaBHEHHS, KPUTEPHUU
TIPOBOIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (HOPMYIUpPOBaTH U  MPEOOPA30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIWHWYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeunss B (aKTaxX, MAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;



npenjaraTb ~ KpUTEpPUM  JJIs  BBIABICHHS  3aKOHOMEPHOCTEH  H
IIPOTUBOPEUNL;

e JleNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKJIEHUN (MPSMbIE U OT MPOTHUBHOI0), BHICTPAUBATh apryMEHTALIHIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO penieHust yd4eOHOM 3aJayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpaTh HauOoyee MOAXOASIIUA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHER).

Bba3oBbie ucciieaoBareabCKHue AelicTBUSA:

e HCIIOJB30BaTh BONPOCHI KaK MCCIENI0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
(bopMynMpoBaTh BOMNPOCHI, (UKCUPYIOUIME NPOTUBOpPEUHUE, MpOoOIeEMYy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpMHUpOBAaTH  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e MPOBOJUTH CaMOCTOSITEIBHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJIEHUS, TIpoOIecca, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BbEeKTaMH, SABJICHUSIMH, MPOLIECCAMU;

e CaMOCTOSITENBHO (POpMyIUpPOBATH 00OOIIEHUS U BBIBOJIBI IO PE3yIbTaTaM
MPOBENEHHOI0 HAOJIOJEHUS, MCCIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTATOB, BEIBOJIOB U 000OIIIECHMIA;

e IPOTHO3UPOBATh BO3MOXKHOE pPA3BUTHE IPOLIECCA, a TAKXKE BBIIBUTATh
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmei:

e BBIABJIATH AePULINTH MHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BONPOC U IS PEIICHUS 3aa4H;

e BbIOMpaTh HH(OPMALUUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS,

e CTPYKTYypUPOBaTh MH(POPMALIMIO, IPEICTABIATh €€ B Pa3IUUHbIX (POpMAX,
WUTIOCTPUPOBATh TpaduyecKy;

e OIICHUBATH HaAEKHOCTh uHdopmauu o CaMOCTOATENbHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanbhvlie  KOMMYHUKGMUGHble  Oelicmeus,  0Oecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAOUJUXCAL.

OO0uenue:



BOCIPUHUMAaTh U (POPMYJIHpPOBAaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBHUSIMU U LIEJISIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
XOJly peLIeHUs 3a1a4l, KOMMEHTUPOBATH ITOJTYYEHHBIN pe3yibTaT;

B X0J1€ 00CYXKIEHUS 3a/1aBaTh BONPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
npoOJieMbl, perraeMoi 3aJ1auu, BbICKa3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
pEUICHUs; COMOCTABIATH CBOM CYKIEHHS C CYXICHUSMH JPYrux
YYaCTHHKOB JHMAJIOra, OOHapy»XWBaTh pa3IMuME€ U CXOJCTBO NO3ULHUNI; B
KOppEKTHOH popme popMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pPE3yJAbTaThl  pEIIeHUs  3a7auyd,  SKCIEpPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YYETOM 3aJ]1a4 NPE3EHTALMU U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4ecTBo:

3)

NMOHMMaTh W HWCIIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUIYAJILHON paOOThI P pElIeHUH YIeOHBIX 3a]a9; MPUHUMATh IIeTh
COBMECTHOM JICSITEIILHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacrpenensTh BUABI padoT, JOTOBApUBATHCSA, 00CYKIaTh MPOIIECC
U pe3ynbTaT padoThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBATh B TPYMIOBBIX (hopMax padboThI (00CYkaeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIIOJHITH CBOK YacTh pPaOOTBI U
KOOPJIWHUPOBATh CBOW JEHCTBUA C JAPYTHMH YJICHAMH KOMAaHJIbI;
OIICHMBATh KA4e€CTBO CBOCTO BKJIaJia B OOIIMH TPOAYKT IO KPUTEPHUSIM,
c(hOpMYITHMPOBAHHBIM YUYaCTHUKAMU B3aMOJICHCTBHS.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOU
uHdopMaIuH.

CaMOKOHTPOJIb:

BJIAJ€Th HaBbIKAMHU TO3HABaTEIbHOM pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CaMOKOHTPOJS Iporlecca M
pe3yJibTaTa pelIeHUs MATEMAaTUYECKOW 3a/1a4H;

MPEABUAECTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TP PEIICHUH
3a7a4i, BHOCHUTb KOPPEKTHUBBI B [E€ATEIBHOCTH HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OHOCHUBATH COOTBCTCTBUC PC3yJIbTaTa MNCIN H YCIOBUAM, OOBSICHSATH
MNPHUYXHBI JOCTHUIKCHUSA WM HCAOCTHUIKCHUSA PE3YJIbTATOB ACATCIBbHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OLCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KVIACC

OmnepupoBaTh MOHATHUSIMH: TOUYKA, ITPSAMasi, TUIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPHUM M CIEJICTBHS U3 HHUX IPU PEIICHUU
T€OMETPUYECKUX 3a]1ad.

OnepupoBaTh MOHATHSIMH: TTAPALICTLHOCTD M MEPIECHANKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEH.

KnaccudummpoBate B3aMMHOE pPACIOJIOKEHHE MPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHSATHUSAMH: IBYTPAaHHBIA YTOJ, TPaHW JABYTPAHHOTO Yria,
pedpo ABYrpaHHOro yria; JUHEHHBIM Yrojl ABYTPAHHOrO yrja; rpajlycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, PAaBUJILHBII MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHUABl MHOTOIPDAHHHMKOB (IMHpaMUja; NpHU3Ma,
PSIMOYTOJIbHBIN MapasiieNienurei, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHUKHM,  BBEIOWpas ~ OCHOBAHHWS IS
Kiaccuukanuu  (BBINYKJIBIE W HEBBITYKIbIE MHOTOI'PAHHHUKH; IPAaBUILHBIE
MHOTOTPAaHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBbI, TAPATIJICIICTIUIIC]IBI ).

OmnepupoBaTh MOHATUSMHU: CEKYIAs MIIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB.

OOBACHATH IPUHITUIIBI TOCTPOSHUS CEYCHUH, UCTIOIB3YS METOJI CIIEIOB.

CtpouTh cEYEHUS MHOTOTPAHHUKOB METOJOM  CJICIOB, BBITIOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BuUA
CBEpXY, COOKY, CHU3Y.

Pemats 3amaun Ha HAXOXKACHUE TEOMETPUICCKUX BEJIMIUH IO 00pasmam Hiiu
QIropuT™MaM, TPUMEHSSI W3BECTHbIE AHATUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMHU, OT TOYKH JIO TMPSAMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENINBAIOIIUMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETUYMH MO 00pa3iiaM WiH
QIropuTMaM, TPUMEHSS] W3BECTHBIC AHATUTUYECKUE METOAbl MPU PEIICHUH
CTAaHJAPTHBIX MAaTEeMAaTHYECKUX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOMIUMHACS ~ TPSIMBIMH, MEXKIYy TPSIMOA H TUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMHM, JIBYT'PAaHHBIX YTJIOB.



Boruncnars o0BEMBI U TUIOMIAM MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMujia) ¢ TpUMEHEHHEeM (OopMys; BBIYUCHATH COOTHOIICHUS MEXKIY
TJIOLIA ISIMU TTIOBEPXHOCTEH, 00BEMaMU TTOI00HBIX MHOTOT'PAaHHUKOB.

OnepupoBaTh NOHATHUAMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; IIEHTP, OCh U TNIOCKOCTh CHMMETPUHU (DUTYPHI.

N3BnekaTh, mnpeoOpa3oBbHIBATE M HWHTEPIPETUPOBATH HHPOpMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAaX.

[IpumensTy reoMmerpuueckue (HaKThl Uil PEUICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANoJararouuXx HECKOJIbKO IIaroB PEIICHUs], €CJIN YCIOBUS MPUMEHEHUS
3a/1aHbl B SIBHOU (opMme.

[IpumeHaTs mpocTedMe NPOrPaAMMHBIE  CPEACTBA UM 3JIECKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPY PEIICHUU CTEPEOMETPUUYECKHUX 3a1aY.

[IpuBoAMTE NpUMEpPHl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HM, pACIIO3HABATH NIPOSIBIICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh TMOJy4YEHHbIE 3HAHUS HA MPAKTHUKE: AHAJIWU3UPOBATH PEAJIbHBIE
CUTyallud W TPUMEHATh W3YYECHHBIE TOHATUS B MPOILECCE IMOUCKA PELICHUS
MaTreMaTu4ecku CcGOpMYyJIUPOBAHHOM MPOOJEMBbI, MOJEIUPOBaTh peabHbIC
CATyallud Ha $A3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM F€OMETPUUYECKUX MOHATUI U TEOpEM, amnmnapara aareopbl; pemarh
MPAKTUYECKHUE 3a]]a4H, CBSI3aHHbBIE C HAXOXKIEHUEM T'€OMETPUUYECKUX BETUYMH.

11 KIIACC

OnepupoBaTh MNOHATHSAMHU: LWJIMHIAPUYECKAS] MOBEPXHOCTh, O0Opa3yroliue
WIMHAPUYECKON  MOBEPXHOCTH;  LWJIMUHAP;  KOHUYECKass  MOBEPXHOCTH,
o0pa3ymolre KOHMYECKON TTOBEPXHOCTH, KOHYC; CpepuyecKasi HOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (IIUWIXHIP, KOHYC, cdhepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TEN BPAILIEHUS.

KnaccupumpoBaTh B3aMMHOE paciooKeHUue cepbl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: APOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHHE LIAPOBOIO CJIOs, BHICOTA IIAPOBOIO CJOf;
1apOBOM CEKTOP.

Bbruncaste 00bEMBI M IUIOLIAAM  IIOBEPXHOCTEH Tel  BpALICHMUS,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOpMYyIL.

OnepupoBaTh TOHATHAMH: MHOTOTPAaHHHK, BIHCAaHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TeEJO
BpalllEHusl.

Bb4ucasTe COOTHOUIEHHUS MEXIY IUIOMAAs MU MOBEPXHOCTEH M 00bEMaMu
NOJTOOHBIX TEJl.



N300paxarh u3ydyaemble (PUIypbl OT PYKHM M C IPUMEHEHUEM MPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

BbInoHATH (BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢uryp: BU1 cBEpxy, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAIICHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexXax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE OEUCTBUSA CIOKEHMS BEKTOPOB, BBIYMTAaHUS BEKTOPOB H
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJAIO0T.

[IpuMeHATh MpaBUIiIO NapajuleIenuneaa.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXKIY
BEKTOPAMHU, CKASIPHOE NMPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M NPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJIsIpPHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMHAT.

[Ipumenars reomerpuueckue (HaKThl Ui PEHICHUS CTEPEOMETPUUECKHUX
3a1a4, IPEANOJIaralinX HECKOJIbKO IaroB PEUICHUs, €CIU YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemats mpocrenine reoMeTpuyecKue 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOAA.

Pemrarp 3amaum Ha [I0Ka3aTebCTBO MAaTEMAaTHYECKUMX OTHOLIEHHW H
HaX0XKJIEHUE T€OMETPUYECKUX BEJIMUMH N0 00pa3liaM WIN aaropuTMaM, NPUMEHSI
U3BECTHBIC METOBI IPU PELICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a1a4.

[IppuMensaTs  mpocTedInuMe NpOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBoaUTH HpUMEPB MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOIE H
YKU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATE MONMYyYEHHBIE 3HAHHUS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W NPUMEHATh HM3YYEHHBIE IOHATHA B IPOLECCE IOWUCKA PEIICHUS
MaTeMaTU4YecKu CGHOpPMYJIHPOBAHHON MpoOJIeMBbl, MOJEIUPOBAaTh peabHbIE
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TOHATHI U TEOpEM, anmapara ajareOpsl; pemarb
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKJICHUEM IT'€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
Konun4yectBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB u TeM (undposbie)
Konrpoabusie | Ilpakrnuyeckue
n/n MPOorpamMMbl Bcero o0pa3oBaTejibHbIE
padoTbI padoTsbI
pecypchbl
1 BBenenmne B ctepeoMeTpuio 10 0 1 http://geometry2006.narod.ru/
IT .
2 PAMPBIC H TLIOCKOCTH B TPOCTPAHCTBe . 12 1 0 http://geometry2006.narod.ru/
[apannenbHOCTh NPSAMBIX U IUNIOCKOCTEH
I1
3 °p HeHﬂmfyMpHOCTb TPAMBIX H 12 1 0 http://geometry2006.narod.ru/
IJI0CKOCTEN
4 VYribl MeXAy IPSIMBIMU U TNIOCKOCTSMHU 10 1 0 http://geometry2006.narod.ru/
5 MHororpanHuku 11 1 0 http://geometry2006.narod.ru/
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1 0 http://geometry2006.narod.ru/
7 IloBTOpEHME: CeUeHMsl, pACCTOSHUS U YIJIbI 4 1 0 http://geometry2006.narod.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 1




11 KVIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieJioB U TeM undpoBbie
Ne n/m P Konrpoabubie | IIpakTuyeckue (mudpp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Tena Bpamenus 12 1 http://geometry2006.narod.ru/
OOBEMBI TETT 5 0 http://geometry2006.narod.ru/
BexkTopbl 1 KOOpAMHATEI B TPOCTPAHCTBE 10 http://geometry2006.narod.ru/
I , 0000 ,
OBTOPCHHC, 0DO meHI:Ie 7 1 0 http://geometry2006.narod.ru/
CHCTeMaTH3aIrs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 1




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Maremaruka: anreOpa W Havaja MaTeMaTHYECKOTO aHajn3a, TeOMETpHs.
I'eomerpusi: 10-11 ximaccpl: 6a30BbIi U yrryOn€HHbIA ypoBHU: yueOHuk/ JI.C.
Aranacsn, B.®. Byrysos, C.b. Kagomues [uap.|, —1l-e usn;., crep. —

Mocksa: IIpocsemenne, 2023.— 287, [1]c.: mi. — (MI'Y — mkorne).

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

N3yuenne reomerpun B 10-11 knaccax: Meroa. pekomenaainuu kK yue6.: KH.
st yaurens/ C.M. CaaksiH, B.®. byry3os. -M.: [IpocBemienne, 2021
[Toypounsbie pa3zpadotku o reomerpun. 10 knacce/ Coct. B.A. SIposenko. -M.:
Bako, 2020

[Toypounsie pa3padotku o reomerpu. 11 knace/ Coct. B.A. Sposenko. -M.:

Bako, 2020

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

http://geometry2006.narod.ru/
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