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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yde6HOTO Kypca «['eomerpus» 0a30BOTO YpOBHS s
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro OO0IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOPa3BUTHUsSI U HEMPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETo OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HAIPABJICHUU JMYHOCTHOIO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHON MAaTeMaTH4YeCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOTO M HACAJIBHOTO, XapaKTepe OTPaKEHUs
MaTEeMaTUYECKON HayKOWl SBJIIEHMH M MPOLECCOB pPEAJbHOTO MHpa, MECTe
rE€OMETPUU B CUCTEME HAYK M POJIM MaTEMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauecTB MBIIIJICHHs,, HEOOXOAMMBIX [JIs aJanTalidd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOECrneyMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIEHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPyeMOe TMpU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LIENOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHUE BBIABUIATh M ONPOBEPraTh
THIIOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a]ad €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAaHCTBE — HEOOXOJUMOE YCIOBUE €ro COIMaibHOro ObITHS, (opma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBECHHBIMHU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TpPYIAOBOM J1€ATEIHHOCTH,
SBIIIETCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KAadyeCTB, MOITOMY aKTyallbHa



3amaya (opmMupoBaHUs y OOyYaroUIMXCsli MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

Ilenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
celM(PUUHBIX T€OMETPUHU, BOZMOKHOCTH YCIEIIHOTO MPOIOJIKEHHsSI 00pa30BaHUs
10 CIIELMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BaHUEM F€OMETPHUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
OOy4YaromMXxcst CpeHEN MIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPYAHEHHM
Ha YPOBHE OCHOBHOTro 001iero odpazoBanus. Takum oOpa3oM, oOyuaromuecs: Ha
0a30BOM YPOBHE MOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECKHUE YMEHHUSI, CBSI3aHHBIC
CO crneuu@uKod TeoMeTpUH M HEOOXOAUMBIE [UIsl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0Oro, OHM MMEIOT BO3MOXKHOCTb HU3YYUTh I€OMETPHUIO OoJee
ri1y0O0OKO, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TI€OMETPHUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3agay. [lpuopureTHbIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBisSIFOTCS:

e (opMHpOBaHHE NpPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYPBI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHME NpPEICTABICHUS O MHOTOTPAHHUKAX W TeJlax BpallCHHS
KaK O BOXHEHIINX MAaTEeMAaTHYECKUX MOJIEINSAX, TO3BOJISIONIMX OMHCHIBATH
U U3y4yaTh pa3Hble SBJICHUS OKPYKAIOLIET0 MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJAJCHUE METOAAMM PEIICHMs 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupOBaHME YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNrOPUTMaMU  pEUIeHUS  OCHOBHBIX  THUIOB  3aj]1ay;
dbopMHpOBaHWE  yMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
paccy X JeHUs B XOJ€ PEUICHHUs CTEPEOMETPUUYECKUX 3a/ad MU 3ajad C
IPAKTUUECKUM COJIEPKAHUEM;

e pa3BUTHE  HUHTEJUIGKTYaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOy4Jarommxcs, IMO3HAaBaTEIbHOM  aKTUBHOCTH, HCCIEAO0BATENIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS,

e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBAHTHOM
T€OMETPUM: YMEHHE paclo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
MOHATHN, OOBEKTOB W 3aKOHOMEPHOCTEW B peadbHBIX >KU3HEHHBIX



CUTYyallUsIX M TPU WM3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (HOpMyIupoBaTh HX Ha S3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKUE MOJAEIIH, IPUMEHSITh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIYYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3a7ady, pElIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyUYCHUIO MPEIMETA.

[Ipeanoutenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHUs 3a7ad Ha
CO3/JaHME  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copepikarelbHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble U TUNIOCKOCTH B NPOCTPAHCTBE», «Tena BpameHus»,
«BeKTOpBI 1 KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUI
pacnpenenseTcs HE TOJbKO IO COJEP)KATEIbHbIM JIMHUSIM, HO M 1O TOJaM
oOy4eHHUs Ha YPOBHE CpEHEro 00IIero oopa3zoBaHusl.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYUIECTBJISUIOCH MOCEN0BATENBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasys MpoYHble MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3aumHoe pacnosioxkeHue MpsSMbIX B MPOCTPAHCTBE: IMEPECEKAIOLIUECs,
napajulelibHble M CKpenuBaronmecs npsamble. [lapaienbHOCTh MNpPAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMH; Yrod MEXIy NpsIMBIMA B IPOCTPAHCTRBE.
[TapauienbHOCTH TJIOCKOCTEM: napayieIbHbIC TTOCKOCTH; CBOICTBA
napajiebHbIX IUIockocTei. [IpocTteifine mnpocTpaHCTBeHHBbIE (PUTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUM.

[leprieHIUKYJISIPHOCTh MPSIMOM M TUIOCKOCTH: TIEPIEHIUKYJISPHBIE TIPSIMbIC B
MPOCTPAHCTBE, NpPSAMbIE MNapaJjieIbHbIE M MEPHEHAUKYISPHbIE K IUIOCKOCTH,
MpU3HAK MEPHEHAUKYIIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOM
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXKAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yrJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIJIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  TUIOCKOCTH, TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEH: TMPU3HAK NEPHEHIUKYISPHOCTA  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

MHoOrorpaHHuKH

[loHaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PaHHUKA, BBIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuiesienune] U ero cBoictra. [lupamuna: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUbI;, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIBI; IPABUIIbHAS U
yced€HHasi mnHupamMuaa. OJIEMEHTbl TpuU3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJIa;, MpPaBUJIbHAS TPEYroJibHasE MHUpaMHUAa M TPaBUIIbHbBIN
terpa’ap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAaxX, Mapauielienunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MUPAMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KJIACC

Tesia Bpalmenus

[Hunuaapuyeckast MOBEPXHOCT, oOpa3yrormiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWnMHIp: OCHOBaHUA U
OOKOBasi MOBEPXHOCTb, OOpasyromiass M OCh; IUIOMAAhr OOKOBOW M IOJIHOM
IIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BeplIMHA, 00Opa3yrolias
U OCh; IUIOIIAAhr OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AMAMETP; IUIOMIAJb MOBEPXHOCTU CQEPHI.
B3auMHoe pacnionoxenue chepbl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpalleHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMeE
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[lonoGueie Tena B mpocTtpaHcTBE. COOTHOWIEHUS MEXAY IUIOUIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Ceuenus mwiMHapa (TapaJyIebHO M TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO M MPOXOJsIIee uYepe3 BEpIIMHY), CEUCHUs
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha MmI0CKOCTH U B pocTpaHncTBe. CI0KEHNE U BRIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU € BeKkTopamu. lIpsamoyronbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatsl Bektopa. Ilpocteiimme 3amaum B



KOOpJIMHATax. YTroa Mexay BekTopamu. CKajasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Boeluncienre yrioB Mexay OpsIMBIMH U IUIOCKOCTAMH. KoopAanHATHO-BEKTOPHBIN
METO/1 IIPU PEIICHNH F€OMETPUYECKUX 3a/1aY.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3ryecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MAaTEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEMaTHKd M MaTeMAaTHYCCKOW KyJbTYypOW KaK CPEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMBI Y4EOHOTO TMpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHISCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiCTBUSI:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH HHPOPMAIINH, JTaHHBIX, HEOOXOJUMBIX JIJISi OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, PEJICTABIATh €€ B Pa3IMYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0J1€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WUCHOJI30BAaTh  IPEUMYILIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHITUSIMH: TOUKA, IPSMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHThl MHOI'OTPAHHUKA, TPaBUJIbHBII MHOTOI'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAaKJIOHHbIE MPU3MBI, TapaljiesIeueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTyp: BUI
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlad Ha BBIYMCIIEHUE PACCTOSIHUN MEXIY IBYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUJIOIIAASIMU TOBEPXHOCTEMN, 00BEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTEXax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TEOpeEM, annapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; cepudecKas OBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOIrO CIIOs, BHICOTA IIAPOBOIO CJOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BHHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUM CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI U TEOpEM, armapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmbl

KoaunuecTBO 4acoB

KonTpoibu

Bcero
ble paboThI

pakTuy
ecKHne
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTtejibHbIE

pecypchl

BocnurareanHblii
NMOTEHIHAJ YPOKa

BBenenue B
CTEPEOMETPHUIO

10 1

YCTaHOBJIEHHE JOBEPHTEIBHBIX
OTHOILICHUH MEX]y YUUTEJIeM H €T
YYEHUKAaMH, CITOCOOCTBYIOIINX
TIO3UTHBHOMY BOCHPHSTHIO
ydanmmucs TpeOoBaHHi U IPOCckO
YUHTEIs], IPUBICUCHUIO NX BHIMaHUS
K 00CysK/1aeMoii Ha ypoke
nH(popMaIyy, aKTUBU3AIAN UX
M03HABATEIBLHOH JEATEIbHOCTH;

- OOy KJICHUE MIKOJIBHUKOB
cOOIIIOIaTh HA YPOKE OOIIECPUHSTEIC
HOPMBI [TOBE/ICHNSI, TIPaBHIIa
OOIIEHHS CO CTapPUINMH (YIUTEISIMH)
W CBEPCTHUKAMU (IIKOJIbHUKAMH),
HPUHIMITE Y4eOHOH AUCIUTUIMHBI 1
CaMOOPTaHM3AINH;

[IpsiMBI€ M TUIOCKOCTH B
IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX
U IJIOCKOCTEH

12 1

YCTaHOBJIEHUE JOBEPUTEIBHBIX
OTHOILCHUH MEX/y YUUTEJIeM H ero
Y4EHHKaMH, CIIOCOOCTBYIOIINX
HO3UTHBHOMY BOCIIPHSTHIO
ydaummucs TpeOoBaHHi U POCckO
YUUTEJISI, TPUBJICUCHUIO UX BHUMAHHS
K 00CyXIaeMoii Ha ypoke
WHPOPMAIIH, aKTUBU3AINN HX
MO3HABATEJIbHOU JIeSITEIbHOCTH;
IPUBJICYCHUE BHUMAHWA
IIKOJBHUKOB K IICHHOCTHOMY aCIHeKTy
U3y4aeMbIX Ha ypOKax SIBJIEHUH,
opraHusanus ux paboTsl ¢




T10JIy4aeMO Ha YPOKE COLMAIbHO
3HaYUMO HH(pOpManuein —
HHHITUIPOBAHKE ee 00CYKICHNS,
BBICKa3bIBAHUS yIAIIUMHUCS CBOETO
MHEHHS 110 €€ OBOY, BHIPaOOTKHI
CBOETO K HEHl OTHOIIICHUS;

[lepneHIUKYISPHOCTH
IPSIMBIX U IIJIOCKOCTEHN

12

YCTaHOBJIEHHE JOBEPHTEIBHBIX
OTHOIICHUH MEX/y YIUTEJIeM H €TO
YYEHUKAaMH, CIIOCOOCTBYIONIIX
MO3UTUBHOMY BOCHPHSTHIO
yJanmmucs TpeOoBaHHH U IPOChO
YUHTEIs], TIPUBICUCHUIO NX BHIMAaHUS
K 00Cy»1aeMOi Ha ypoKe
nHpopManyn, aKTHBU3ALHN HX
TI03HABATEIBbHOHN NEATETbHOCTH;
NIPUBJICYCHNE BHUMAHHS IIKOJIbHHKOB
K [IEHHOCTHOMY aCIIEeKTy U3y4aeMbIX
Ha ypoKax sIBJICHHH, OpraHnu3anus nx
paboTEHI ¢ MoTy4aeMoli Ha ypoke
COLMANIbHO 3HAYMMOW MH(OpManuei
— MHULMHPOBAHHE €€ 00CYKIeHHS,
BBICKAa3bIBAHUS yIAIUMHUCS CBOETO
MHEHHS 110 ee MOBOY, BBIPAaOOTKH
CBOETO K HEl OTHOIIICHUS

Vsl MeXay NPsSMBIMU U
IJIOCKOCTAMU

10

YCTaHOBJIEHHE JOBEPHTEIBHBIX
OTHOMICHHI MEXTy YIUTEIeM U €ro
YYEHUKAaMH, CIIOCOOCTBYIOIINX
TIO3UTHBHOMY BOCHPHSTHIO
y4ammmucs TpeOoBaHMi U POCckO
YUHTEIs, TIPUBICICHUIO NX BHIMaHUS
K 00Cy»K/1TaeMOi Ha ypoke
nH(OPMAIIHH, aKTUBU3ALMU UX
TI03HABATEIHLHOH JeATEIbHOCTH;

HCIIOJIb30BaHHE BOCIIUTATEIbHBIX
BO3MO>KHOCTEH COJIepIKaHUS
y4eOHOTO TIpeMeTa uepes
JIEMOHCTPAIINIO ETSIM IIPHMEPOB
OTBETCTBEHHOTO, IPaXKTAaHCKOTO
MIOBE/ICHUS], IPOSBICHUS




YeJTOBEKOIIO0HS 1
I00pOCepIeUHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIINX TEKCTOB JUIS
YTEHUS, 33714 [UIs PeLICHNS,
MIPOOJIEMHBIX CUTYAITHH JUTS
00CyXIeHHUS B KJlacce;

MHoOrorpasHuKu

11

YCTaHOBJICHHE JOBEPHTEIBHBIX
OTHOIICHHI MEXTy YIUTEIEM U €ro
YYEHUKAaMH, CIIOCOOCTBYIONIIX
TIO3UTHBHOMY BOCIIPHSITHIO
yJanmmucs TpeOoBaHHH U IPOChO
YUUTEIs, IPUBICYCHHUIO X BHUMaHHS
K 00CysK/1aeMoii Ha ypoke
nHpopManyn, aKTHBU3ALHN HX
[I03HABATEIBLHOMN JIEATEIbHOCTH;
NIpUMEHEHHE Ha YpOKe
WHTEPAKTUBHBIX (POPM PabOTHI
YYaIIUXCsl: HHTSIUICKTYaIbHBIX HIP,
CTUMYJIUPYIOLINX [T03HABATEIbHYIO
MOTHBALHIO HIKOJIEHUKOB;
JIUCKYCCHIi, KOTOPBIE TAf0T
yYaIIMCs BO3SMOXKHOCTb IPHOOPECTH
OIIBIT BEJICHUSI KOHCTPYKTHBHOTO
JIMaJIora; TPyHIoBoi paboThl WK
paboThI B Tapax, KOTOpBIE y4aT
LIKOJILHUKOB KOMaH/IHO# paboTe 1
B3aMMOJICHCTBHIO C IPYTUMH JI€THMU;

OO6BEMBI MHOTOI'PaHHUKOB

YCTaHOBJICHHE JTOBEPHTEIBHBIX
OTHOUICHHUH MEK/y YUHTEIEM U ero
y4EHHKaMH, CIIOCOOCTBYOIINX
MO3UTHBHOMY BOCIIPHSITHIO
ydammmucs TpeOoBaHHi U POCchO
YYUTEIIs], IPUBICYCHHUIO UX BHUMAaHHS
K 00Cyk/1aeMoi Ha ypoke
nHMOPMAIHH, AKTHBH3AINH HX
MO3HABATEIILHOMN IS TEIILHOCTH;
BKJIFOYCHHE B YPOK MIPOBBIX
MPOLEYpP, KOTOPBIE TOMOTAIOT
MOJIIepKAaTh MOTHUBALIMIO JIETEH K




IToBTOpEHME: ceueHus,

TIOTYYESHUIO 3HAHUM, HaTaKUBAHHIO
TO3UTUBHBIX MEKINUYHOCTHBIX
OTHOUICHUI! B KJ1acce, IOMOTarT
YCTaHOBJIEHHIO T0OpOKeNaTeIbHOM!
aTMoc(epbl BO BpeMs ypOKa;

YCTaHOBJICHHE JOBEPHTEIIHHBIX
OTHOLICHUH MEXly YUUTEIEM U ero
YYEHUKAaMH, CIIOCOOCTBYIONIIX
TIO3UTHBHOMY BOCHPHSITHIO
y4aIuMucs TpeOoBaHUN U TPOCHO
YUHTEIs], IPUBICUCHHIO HX BHUMaHUS
K 00CyXI1aeMOii Ha ypoKe
nHpopMayn, aKTUBU3ALIN HX

paCCTOHHI/IH u er'ILI 4 1 MO3HABaTCIbHOMN JACATCIIBHOCTU,
- opraHusanus megcraa
MOTUBHUPOBAHHBIX U 3PYAUPOBAHHBIX
ydamuxcsa Hal UX HEYCIEBAIIUMN
OJHOKJIACCHUKAMH, JAIOIIEr0
IIKOJIbHHUKaM COIIHaJIbHO 3HAYNMBIN
OTBIT COTPYIHUYECTBA U B3aUMHOMN
IIOMOIIIH,
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 [TIPOI'PAMME
11 KUIIACC
KoandecTBo 4acoB DIeKTPOHHBIE BocnurareabHbBIH
HaumenoBanue
Ne IMpakTny (uudgposbie) NMOTEHI[HAJI YPOKA
pa3aesioB U TeEM KoHTpoJsbH
n/n Bcero ecKue o0pasoBaTeJbHbIC
NPOrpamMMbl ble paboThI
padoTbl pecypchl
YCTAHOBJICHUE JOBEPUTECIIbHBIX
OTHOIIICHUI MEXAY YYUTEIIEM U €ro
Tema BpalCHUA 12 1 YUCHUKAaMH, CIIOCOOCTBYIOIIIX
TIO3UTHUBHOMY BOCIIPUATUIO YHALIUMUCS
TpeOoBaHMH U MPOCHO yuuTens,




NIPUBJICUCHHIO UX BHUMAHUA K
o0cysK1aeMoii Ha ypoke nHdopmarmu,
AKTHBHU3AL[MU UX [T03HABATEIbHOM
JIeSATEIIBHOCTH;

- HOOYK/ICHUE IIKOJIBHHUKOB COOITIOIATh
Ha YpOKE OOLICHPHHSATHIC HOPMBI
MOBE/ICHNUS, TIPaBHJIa OOIICHHS CO
CTapIIIMH (YIUTEISIMHU) U
CBEPCTHUKAMH (ILIKOJIBHUKAMH),
MPUHIHUITEL Y4eOHON TUCIUILUIHHBI 1
CaMOOpraHU3aLHH;

OOBEMBEI TENI

YCTaHOBJIEHHE JOBEPHTEIBHBIX
OTHOILICHUH MEX]y YUUTEJIEM U ero
YYEHUKAaMH, CIIOCOOCTBYIOIINX
TIO3UTHBHOMY BOCHPHSTHIO yIAIIUMUCS
TpeOoBaHMI U TPOCKO yUnTEIs,
TIPUBIICYCHUIO UX BHUMAHHSA K
o0cyx1aeMoil Ha ypoke HH(BOPMAIUH,
AKTUBH3AI[MN UX MO3HABATEIbHOM
JEeATEeITbHOCTH;

NPUBJICYCHHE BHUMAHUS IIKOJIbHHKOB
K [IEHHOCTHOMY aCTIeKTy U3y9aeMbIX Ha
ypOKax sIBJIEHHH, OpraHn3anus ux
paboTEHI ¢ ToTy4aeMoli Ha ypoke
COIMAJILHO 3HAYMMOH nHpopMmarueit —
HHHIUIPOBAHKE ee 00CYKIeHNS,
BBICKa3bIBAHUS yIAMINMHUCS CBOETO
MHEHHSI 110 ee MOBOY, BBIPAOOTKH
CBOETO K HEl OTHOIIICHUS

BexTops! 1 KoopAMHATHI B
MIPOCTPAHCTBE

10

YCTaHOBJIEHUE JOBEPUTEIBHBIX
OTHOIICHUI MEX/Y YUUTEIEM U €ro
YUEHHMKaMH, CIIOCOOCTBYIOLIUX
MMO3UTUBHOMY BOCIPHUATHIO YIaIIHMHUCS
TpeboBaHMi U TPOCKO yuuTeNs,
MPHUBJICYCHUIO HX BHUMAHUS K
o0cysk1aeMoli Ha ypoke nHdopmaruu,
AKTHBU3AINH UX TIO3HABATEIEHON
NIeSITEIEHOCTH;

MPUBJICYCHIE BHUMAHHS [IIKOJTBHUKOB K




LIEHHOCTHOMY aCTIeKTY H3y4aeMbIX Ha
ypOKax sIBI€HHH, OpraHu3anus nux
paboTHI ¢ moTydaeMoii Ha ypoke
COIMAIIBHO 3HAYMMOH nHpopMarmeit —
HHHITUIPOBAHKE ee 00CYKICHNS,
BBICKa3bIBAHUS yIAIIUMHUCS CBOETO
MHEHHS 110 ee MOBOY, BBIPaOOTKH
CBOETO K HEW OTHOIIICHUS,

[ToBTOpenue, 06061IeHNE,
cHUCTeMaTH3alMs 3HAHUI

YCTaHOBJIEHHE JOBEPHTEIIHHBIX
OTHOLICHUH MEXy YUUTEIEM U ero
YYEHUKAaMH, CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCHPHATHIO yAI[MHCS
TpeOoBaHMI 1 TPOCKO yUnuTeIs,
TIPUBJICYCHUIO UX BHUMaHHS K
o0cyxmaeMoii Ha ypoke nHpopManuy,
AKTUBH3AL[MN UX 03HABATEIEHOM
JICSATEIIBHOCTH;

HCIIOJIb30BaHNE BOCITUTATEIEHBIX
BO3MOXKHOCTEH COZIepKaHus y4eOHOTo
IpeMeTa 4epes AEMOHCTPALHUIO IeTIM
NIPUMEPOB OTBETCTBEHHOTO,
IPaXkIaHCKOTO MOBE/ICHUS, TPOSBICHHS
YeJI0BEKOIIO0US U 100pOCepIeHHOCTH,
4epes 1o00p COOTBETCTBYIOLINX
TEKCTOB JUISl YTCHHUs, 38124 IS
pelienys, MpoOIeMHBIX CHTYaLUH JIs
00CYXIICHHS B KJIacce;

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocBenienue»

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

['eometpust. unaktuueckue matepuainsl. 10 knace/ b.I'.3uB — 10-e uzg. — M. :
[Ipocsemenue, 2009. -159c¢.

I'eomeTpus. uaaktuueckue Mmarepuaiol. 11 kinacc: yued.mocodbue aiis

o0111e00pa3oBar. opranu3anuii: 6a3oBbiii u yray0. yposuu/ b.I'.3uB — 14-e uznm. —

M. : IIpocsewmenne, 2016. -128c.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bubmunoreka "Mos mkona" (https://lib.myschool.edu.ru/)

®I'BHY "denepanbHblit MHCTUTYT Heaarorunyeckux namepenuit" (https:/fipi.ru)
Pemy 'HMA (https://sdamgia.ru)

Yuu.py (https://uchi.ru)

Ypoku marematuku (http://urokimatematiki.ru)

I'azera "Maremartuka" uzgarenbckoro aoma "llepBoe



certsops" (http://mat.1september.ru/)

MaTepI/IaJIBI 110 MaTEMATUKE B EI[I/IHOﬁ KOJINICKIINHN HI/I(I)pOBBIX O6paBOBaTeJII>HI)IX
pecypcos (http://school_collection.edu.ru/collection/matematika/)

3a,Z[aIIHHK JJIA ITOATOTOBKHU K OJIUMIIHaAaM ITIO MaTEMATUKE
(http://tasks.ceemat.ru/)

3aHuMarenbHas MaTeEMaTHKa MIKOJILHUKAM (OJ'II/IMHI/IaI[BI, HI'PbI, KOHKYPCHI 110
matematuke) (http://www.math_on_line.com)

«Buneoypoxuy» (http://interneturok.ru)






