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HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOro ypoBHS st
obyuarommxcst 10 —11 kmaccoB pa3paboTaHa Ha ocHOBe DenepaabHOTO
rocyJapCTBEHHOTO 00pa30BaTEIBHOIO CTaHJapTa CPEAHEro o0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTUYECKOMY OOpa30BaHMIO, M TPATULHMA POCCUUCKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecriednBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETEHITUSIMH,
COCTABJISIIOUIMMU OCHOBY JUJII CaMOpa3BUTHSI M HENPEPHIBHOIO 00pa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[IO3HABATEIILHOTO Pa3BUTHS
JUYHOCTU 00YYaIOIINXCS.

HEJIU U3YYEHUSA YYEBHOTI'O KYPCA
Baxxnocte ydeOHOro Kypca TE€OMETPUUM Ha YpPOBHE CPEIHEro OOIIETro

oOpa3zoBaHusi OOYCIIOBJIEHA MPAKTHYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX U
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPABIECHUU JIMYHOCTHOIO
pa3Butus oOyuvaromuxcs, (GopMUpOBaHUsA (YHKIUMOHAJIBHOW MaTeMaTHUYeCKON
IPaMOTHOCTH, U3YYEHHUS IPYTUX yYEOHbIX AUCUUILINH. Pa3Butue y oOyyaronuxcs
PaBUWIBHBIX IPEICTABICHUA O CYIIHOCTH W IIPOUCXOXKJICHUH T€OMETPUYECKHUX
a0CTpaKIuii, COOTHOIIEHUH PEAJTbHOTO W HJICAJBbHOI0, XapaKTepe OTpPaKEHUs
MAaTeMaTUYECKOW HAYKOH SIBIEHUU U MIPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUHN
B CUCTEME HayK U POJIM MAaTEMAaTUYECKOTO MOJACIMPOBAHUS B HAYYHOM ITIO3HAHUU U
B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHNIO HAYYHOT'O MUPOBO33PEHUS yUaIIUXCs, a
TAaK)K€ KAyeCTB MBIIUICHUS, HEOOXOJUMBIX I aJalTalud B COBPEMEHHOM
oOLIeCTBe.

['eomeTpust siBAsieTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHErO
oOmero oOpa3oBaHMs, Tak Kak oOOECIeYHMBAET BO3MOXHOCTh H3YYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornyeckoe MbllUieHHE, (opMUpPYyEMOE MpU HU3YYEHUH OOydarouuMucs
MOHSATUHUHBIX OCHOB T€OMETPUU U TTOCTPOEHUH LEMOYKH JIOTHUYECKUX YTBEPKACHUIM
B XOJ€ pEIIEHUs T'€OMETPUYECKHX 3a7ad, YMEHHE BBIIBUIaTh M OIPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO HCIIOJIB3YIOTCS NPU PEIICHUM 337a4 €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3NKu.

YMeHrue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0nacTsaX AesATenbHOCTH 4YesnoBeka. OpueHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIbHOrO ObITHS, (opma
OTPAXKEHUSI OKPY’KAIOIIEr0 MHUpPA, YCJIOBHE YCIEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JIEUCTBUTENBLHOCTH. OnepupoBaHHe  MPOCTPAHCTBEHHBIMU

oOpa3zamu 00beIMHAET pa3HbIe BUJIbI YU€OHON U TPYIOBOM IEATEIbHOCTH, SBIISIETCS
OIHUM M3 TPO(PECcCCHOHANBHO Ba)XXHBIX KadyecTB, MOATOMY aKTyallbHa 3ajada
dopMupoBaHus y  OOyYarOIIMXCS MPOCTPAHCTBEHHOTO  MBIIUIEHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
IIOATOTOBKE K IPAKTUYECKOU AEATEIBHOCTH 10 MHOTUM HAIPABJICHUSAM.



Ilenp ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 0azoBoM
ypoBHE 0O0yueHHss — o00Imieo0Opa3oBaTeIbHOE W OONIEKYJITYPHOE pPa3BUTHE
oOyuaromuxcs yepe3 ooecrneuyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMATUYECKUX TEOMETPUYECKMX 3HAHUW W  JCUCTBUMA, CHEnUPUIHBIX
r€OMETPUU, BO3MOXXHOCTH  YCIIEIIHOTO  MPOAOJDKEHUS  o0Opa3oBaHHA IO
CHEUUATbHOCTSIM, HE CBSI3aHHBIM C IPHUKJIAJIHBIM UCIIOJIb30BAHUEM F€OMETPUHU.

[IporpammMa 1o reoMeTpud Ha 0a30BOM YPOBHE MpeAHa3HAayeHa IS
0Oy4aroluXcsl CPEeAHEN IIKOJIbI, HE UCIIBITHIBABIINX 3HAUYUTEIbHBIX 3aTPyIHEHUN
Ha ypOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3om, oOyyarouuecs: Ha
0a30BOM ypOBHE JI0OJKHBI OCBOUTH OOLIME MaTEMATHUECKUE YMEHHUSI, CBSI3aHHBIE CO
CHEeU(PUKON TeOMETPUU U HEOOXOTUMBIE ISl )KU3HH B COBPEMEHHOM OOIIIECTBE.
Kpome 31oro, oHM UMEIOT BO3MOKHOCTh U3YUYUTh F€OMETPHUIO Oosiee riy0oKo, eciu
B JaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUYECKHX 3HAHUAX B
npo(heCcCUOHATILHOM e TENbHOCTH.

JlocTkeHre 1Eeau OCBOEHHS MPOrpaMMbl OOECHEUYMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3a1ady. [lpuopuTeTHBIMM 3aJadyaMHd  OCBOEHHUS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax siBistiroTCst:

e (QopMupoBaHuE MNPEICTABICHUA O T[EOMETPUM Kak 4YacTH MHPOBOM

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIHUM MUPOM;

e (opMupoBaHuE NPEICTABICHNA O MHOTOTPAaHHUKAX U TeJIaX BPAILlEHUs KakK
O BWOXHEWIIMX MAaTEMaTUYECKUX MOJEISX, MO3BOJIIOUIMX ONMCHIBATH U
U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIETO MUPA;

e (opmHpoBaHME YMEHMs paclo3HaBaTb Ha YEpPTEKax, MOJEISIX U B
peatbHOM MHPE MHOTOTPAaHHHUKH U TeJla BpaIlleHUS;

e OBJIQJICHUE METOAAMH PEIICHMs 3a/lay Ha MOCTPOCHUS Ha M300paxKEHUsX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMmHpoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOI'PaHHHKaX M TeJaX BPaLEHUs U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJIAQJICHUE  aNrOpUTMaMU  pEUIEHUST  OCHOBHBIX  THUIIOB  3aj]ay;
(¢opMupoBaHHE€ YMEHHS TPOBOAUTH  HECIIOXKHBIE  JIOKA3aTeIbHbIC
paccyXJIeHHs B XOJE pELIEHUs CTEPEOMETPUYECKMX 3aJad M 3ajad C
IPAKTUYECKUM COACPKAHUEM;

e Pa3BUTHE UHTEIJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUYarOIIMXCs,
NIO3HABATEIBbHON aKTUBHOCTHU, UCCIEAOBATEIBCKUX YMEHUIN, KPUTUUYHOCTH
MBILICHNUS;

e (opmupoBaHue PyHKIHOHAIBHON IPAMOTHOCTH, PEJIEeBAaHTHON T'€OMETPHUU:
yYMEHHUE PACIO3HABATh MPOSBICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKMU3HCHHBIX CUTYAlUsSX U MPU U3YyYECHHUH
Apyrux  y4eOHbIX  TIPEIMETOB,  MIPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpOBaTh UX Ha A3bIKE TE€OMETPUHU U CO37aBaTh
FEOMETPUYECKUE MOJEIM, IPUMEHITh OCBOCHHBIM TI'€OMETPUYECKUN
armapar INI: pelLIeHus IIPAKTUKO-OPUEHTUPOBAHHBIX 3ajad4,



HMHTEPIPETUPOBATH U OLIEHUBATH IT0JyYECHHBIE PE3YJIbTATHI.
OTINYUTENBHON OCOOEHHOCTBIO MPOrpPaMMBbl SIBJIIETCS BKJIIOYEHHE B KypC
CTEPEOMETPHUU B HA4AJIE €r0 U3YUYECHUS 3a]a4, pelIacMbIX HA YPOBHE UHTYUTHBHOIO
MO3HAHUS, U OINpPEAECIEHHBIM 00pa30oM OpraHM30BaHHAs padOTa HajJ HHUMH, YTO
CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIHUPYET NNPOTEKaHNE NHTYUTHUBHBIX IPOLIECCOB, MOTUBUPYET K JAJbHEUIIEMY
U3YYCHUIO IIPEMETA.

[Ipennourenue oTAAETCSA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CThb TEOPETHUYECKUE 3HAHMSI UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTBH IPEIMETHO-
MIPAKTUYECKOM JEATEIIbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX IPEICTABICHUN Y
y4aImxcs B Kypce CTEPEOMETPHUM IPOBOAUTCS 3a CUET PEIICHUS 3a/1a4 HA CO3JaHne
IPOCTPAHCTBEHHBIX 00pa3oB W 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3mganue oOpaza NOpPOBOAUTCA C ONOPOH HA HArJISAHOCTh, a
OIepUpPOBaHUE 00Pa30M — B YCIOBUSX OTBJIECUEHUS OT HATJISAHOCTH, MBICIEHHOTO
M3MEHEHHUS €r0 HCXOAHOTO COAECP/KAHMUS.

OcHoBHbIE conepkaTenbHble TUHUM Kypca «l'eometpun» B 10-11 knaccax:
«MmuororpanHukmn», «IIpsiMble 1 INIOCKOCTH B POCTPAHCTBEY, « Teta BpaleHus»,
«BeKTopbI U KOOPAMHATHI B IIPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUIN
pacnpeensercs He TOJIbKO 110 COAepKATeIbHBIM JIMHUSM, HO U IO TOJjaM 00y4eHHUS
Ha YPOBHE CpeJIHEro oOLIero o0pa3oBaHus.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MNPEIMETHBIM pe3yJbTaTaM
OCBOEHHUsI paboyeil mporpamMmsbl, pacnpeleinéHHbIM M0 TojaMm oOydeHus,
CTPYKTYpUPOBAHO TakuM oOpa3oM, 4YTOObl OBJAJ€HHE T'€OMETPUUECKUMU
MOHATHUSIMU U HABBIKAMM OCYIIECTBISUIOCH MOCJIEI0BATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHUEM TPHUHIIMIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUSI BKIIOYAINUCH B
oOILIyI0 CUCTEMY T'€OMETPUYECKHX MpPEICTaBICHUNA OOy4arouIuxcs, paclupss u
yrayOnsist €€, o0pasyst MpOoYHbIe MHO>KECTBEHHbBIE CBSI3H.

MECTO YUEBHOI'O KYPCA B YYUEBHOM IIVIAHE
Ha wm3ydyenue reomeTpum OTBOIWUTCS BCETO 3a JBa roga oOydenus - 102
y4eOHBIX yaca:
2 yaca B Henemro B 10 kitacce -68 v,
1 gac B Henemro B 11 kimacce — 34u.



COLEPKAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IIJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEPEOMETpUU. TOuka, TMpsiMas, IUJIOCKOCTb,
npoctpancTBO. [loHsiTHE 00 AaKCMOMAaTHYECKOM TOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMHOE pacnojoKeHHE IMPsMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
IapajulesibHble W CKpelMBaromuecs npsmele. llapamiensHOCTs NOpSIMBIX U
IJDIOCKOCTEW B NPOCTPAHCTBE: MApPAJUICIBHBIE MPSIMBbIE B  IPOCTPAHCTBE;
MapaJuIeIbHOCTh TPEX MNPSMBIX; NAPAUICIBHOCTh MPSIMOM M IIOCKOCTH. YTJBI C
COHAIIPaBJICHHBIMM CTOPOHAaMM; Yrojd MEXIy IpsAMBIMAU B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJuIeIbHbIE INIOCKOCTH; CBOMCTBA ITapajuIe/IbHBIX
miockoctel. Ilpocreiinme nmpocTpaHCTBEHHbIE (PUTYPBI HAa MJIOCKOCTH: TETPAdIp,
KyO, mapajuiesienuIe]; HOCTPOEHUE CEUCHHI.

IleprieHIUKYJISAPHOCTD IPSMOM U IJIOCKOCTH: NEPIIEHANKYIJISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAapAJUICIAbHbIE W IIEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOpemMa O IPAMOU
MEPIICHIUKYJISIPHOW TUIOCKOCTH. YTIJIBI B IPOCTPAHCTBE: Yroa MEXIy INPSMOU H
IUIOCKOCTBIO;  JIBYTPAHHBIM  yTOJ, JIMHEHMHBIA yroJl JBYTPAHHOIO  YIJja.
IleprieHIMKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT IPSMOH J10 MJIOCKOCTH, MPOEKIUS (PUTYpbI HA TNIOCKOCTb. [lepneHuKyIsipHOCTb
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHANKYIISIPAX.

MHoOrorpaHHUKH

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'PaHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yromapHas
MpU3Ma; TPAHU U OCHOBAHHUA MPU3MBI; IpsiMasi U HAKJIOHHAsS MPU3MbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBHBIN
napajiesienunen U ero cpoicrsa. Ilupamupa: N-yrojapHas nupamuia, TpaHu U
OCHOBaHUE MUPaMU/Ibl; OOKOBas M MOJIHAsI TOBEPXHOCTh MUPAMUbL; TPaBUIIbHAS U
yceu€éHHas MNHpaMuaa. OIJEMEHTbl Mpu3Mbl W nupamuasl. [IpaBuiibHBIE
MHOTOTPAaHHUKH: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHASA MPU3MA U
IpaBWiIbHAs NUpamMua; NpaBWIbHAS TPEYrojbHAas MNHUpaMUAa M MPABUIbHBIN
TeTpasap; KyO. IlpeacraBieHne o mNpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap u ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummMeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, NPSIMOM,
IIJIOCKOCTH. DJIEMEHTHI CAMMETPHUH B TUPAMUIAX, Tapajuieenuneaax, NpaBuIbHbIX
MHOTI'OTPAaHHUKAX.



Bbruncienne 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, VYIJbl.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIONIA/(b OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsAMOM pu3Msl. [1nomans
OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABWIBHOM MNUpaMUIbl, TEOpeMa o
wionaan yceuéHnon nupamuibl. [lonsitue 06 00béMe. OOBEM MUpaMuAbl, IPU3MBI.
[TonoOubie Tenma B mpocTpaHcTBe. (COOTHONIEHUS MEXKIY IUIOMIASIMU
MOBEPXHOCTEH, O0BEMAMU MTOJOOHBIX TEN.

11 KITACC

Tesa Bpalenus

Hunuaapryeckas MTOBEPXHOCTB, oOpasyroiue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIMHAPUYECKOW mMoBepXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpa3ylollas M OCb, IUIONAAhL OOKOBONW U TIOJHOM
OBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yroniue KOHUYECKON MOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKON MoBepxHOCTH. KOHyC: OCHOBaHME M BepIIMHA, 00pa3yromas
1 OCb; IJIONIa/Ib OOKOBOM U MTOJTHOM MOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3yroline
Y BBICOTA; OCHOBAaHMS U OOKOBasi OBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IUIONIA[b MOBEPXHOCTH CQEpHI.
B3anMHoe pacrniosnoxkenue chepbl U MIOCKOCTH; KacaTelabHasi TUIOCKOCTh K cdepe;
I011aAb Chephl.

N300pakeHne Temn BpalieHus Ha MII0CKOCTH. Pa3BépTka muinHIpa u KoHyca.

KomMOuHatuu Ten BpaieHusi ¥ MHOTOTpPaHHUKOB. MHOTOTpaHHUK, OTIMCAaHHBIN
okoJi0 cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK, WJTH TEJIO BPAIICHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 00 00bEMe
MPSAMOYTOJIBHOTO Tapajijienenunena M ciaeactBuss u3 He€. OO0bEM UMIMHApA,
koHyca. O0BEM 11apa 1 1iIomaasb chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOMICHUS MEXKIY IUIOMIAISMHU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TElL.

Ceuenus nuirHapa (MmapamieabHO U NePIEeHIMKYIISIPHO OCH), CEUEHHS KOHYyCa
(mapanienbHOE OCHOBaHUIO U MPOXO/SIee Yepe3 BEPILUHY), CEUCHHUS 1apa.

BekTopbl H KOOPAMHATHI B MIPOCTPAHCTBE

BekTop Ha miiockocTu U B pocTpaHcTBe. CloKeHHe U BBIYMTAHUE BEKTOPOB.
YMHO)K€EHHE BEKTOpa Ha yucio. Pa3znoxkeHue BeKTopa 1o TpéM HEKOMILUIaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBSA3AaHHBIX  C
IIPUMEHEHUEM IIpaBujl JACUCTBUU ¢ BekropaMmu. [IpsMoyrosibHasg cucrema
KoopauHaT B mpoctpaHcTBe. Koopaunatrsl Bektopa. Ilpocteiimmue 3amaum B
KOOpAMHATax. Yrosl Mexay Bekropamu. CKalsipHO€ MPOU3BEICHUE BEKTOPOB.



Breruucnenue YTJI0B MEXKAY NPAMBIMU U IINIOCKOCTAMMU. KOOp,HHHaTHO-BCKTOpHBIﬁ METO

IIpn pCUHICHUU I'COMCTPHUICCKUX 3aJ1a4.
ITNTAHUPYEMBIE PE3VIJIBTATHI JINMYHOCTHBIE PE3VJIbTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepHU3yrTCs:

I'paxknanckoe BocnuTanme:

c(OPMHUPOBAHHOCTHIO  TPAKIAHCKOW TMO3UMLMU  OOydYaromerocs Kak
AKTUBHOTO U OTBETCTBEHHOT'O WJIEHA POCCUUCKOrO 00IeCTBa, MPEACTABICHUEM
0 MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYD,
SBJICHUM, TIPOIEAYpP TPaKIaHCKOTOo oOmecTBa (BBIOOPHI, OMPOCHI H TIP.),
YMEHHEM B3aUMOJICCTBOBATH C COLIMATILHBIMU UHCTUTYTaMU B COOTBETCTBHUU C
X QYHKIUSMU U HA3HAUYCHUEM.

IlaTprnoTuyeckoe BOCIUTAHUE:

c(OOPMUPOBAHHOCTHIO ~ POCCHICKOW  TPaXKIAHCKOW  UIACHTUYHOCTH,
YBa)KEHHUS K MPOILUIOMY U HACTOSILIEMY POCCUMCKON MaTEMAaTHUKH, IEHHOCTHBIM
OTHOLIEHUEM K JOCTHUKEHUSM POCCUHUCKMX MATEMAaTUKOB M POCCUHCKOM
MaTeMaTUYECKOW IWIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHUXKEHUU B APYrUX
HayKax, TEXHOJIOTHUAX, chepax YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT0 BOCIINTAHUSA:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoja;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, OSTUYECKOTO TOBEICHMUS,
CBSI3aHHOTO C  MPAKTUYECKHUM TPUMEHEHUEM JOCTUKEHUM HAyKH H
NEeSATEIbHOCThI0 YYEHOT0; OCO3HAHWEM JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOWYUBOTO OyAYIIETO.

JcTeTHYECKOE BOCIIUTAHME:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOUYAsl SCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIEHU, pacCyxICHUN;
BOCIIPUMMYMBOCTBIO K MaTEMaTHYECKMM acClEeKTaM pa3JIMYHbIX BHUJIOB
HCKYCCTBA.

duznveckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATH MAaTeMaTUYECKUE 3HAHUS B
UHTEpecax 3J0pOBOr0 M 0Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOIO
OTHOIIEHUSI K CBOEMY 3JIOPOBBIO (30pOBOE MHTAaHHE, COATAHCHPOBAHHBIN
PEXKUM 3aHITHN M OTIBIXA, PETyIsipHas Gu3nUecKasi akTUBHOCTD); (PU3UYECKOTO
COBEpIIECHCTBOBAHUS, npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOI
TS TeIbHOCTBIO.

TpynoBoe Bocmuranue:



TOTOBHOCTBIO K TPYly, OCO3HAaHNEM IIEHHOCTH TPYAOIIOOHS; HHTEPECOM K
pa3IuuHbIM  cepaM  Mpo(ecCHOHATBHON  JESITeTbHOCTH, CBSI3aHHBIM  C
MaTeMaTHKOW W €€ MPIIOKECHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymel mpodeccnn W peann30BBIBATH COOCTBEHHBIC KWU3HCHHBIC ILIAHBI,
FOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTU4eCKOMy OOpa30BaHUIO U
caM000pa3oBaHUIO0 Ha TMPOTSHKEHUHM BCEH >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYCCKUX 3a/1a4 MAaTEeMaTHICCKOW HAIIPABICHHOCTH.

JK0JI0rHYecKOe BOCIMTAHNE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPhl, TOHUMAHUEM BIIHSHHUS
COIMAIBHO-DPKOHOMHYECKUX  TPOIIECCOB HA COCTOSHUE TPHUPOAHOW U
COIIMATIBHON Cpefbl, OCO3HAHHEM TJO00ATBHOTO XapakTepa 3KOJOTUYECKHX
npo0ieM; opueHTalMel Ha TPUMEHEHUE MaTEMAaTUYECKUX 3HAHUM TSl PeIlIeHUs
3a/1a4 B 00JIaCTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUS IMOCTYIKOB M OIICHKH MX
BO3MOYKHBIX ITOCJICICTBHM JIJIST OKPYXKAIOMIEH CPEJIbI.

leHHOCTH HAYYHOTO O3HAHMA:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHUS, COOTBETCTBYIOIIIETO
COBPEMCHHOMY YypPOBHIO pa3BUTHS HAyKHM H OOIIECTBEHHOW IPaKTHKH,
MOHUMaHUEM MaTeMaTUYECKOW HayKH Kak c(hephl UeTIOBEUECKOM JESITeIIbHOCTH,
ATamoB €€ Pa3BUTUA W 3HAYMMOCTH IS PA3BUTHS [IUBWIM3AINH; OBIAJCHUEM
SA3BIKOM MATEMaTUKH MU MaTeMaTHYEeCKOW KyJIbTypOW Kak CPEJACTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIISATh TIPOSKTHYIO M HCCIEAOBATEIBCKYIO
NEeATETbHOCTh MHIWBHIYAIBHO U B TPYIITIE.

METAITPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOSHHUS MTPOTpaMMBbl YIeOHOTO TIpeIMeTa
«MaremaTuka» XapaKTEPU3yHOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUAMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie noznasamenvmvle Oelicmeus, — obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 00yuarouuxcsa (oceoeHue
MemoO08  NO3HAHUA — OKPYHCAW,e20  Mupa, NpUMeHeHue  JI02UHecKUx,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jloruyeckue aeiicTBUS:

e BBISABIISTH u XapaKTepHU30BaTh CYIIIECTBCHHBIE MIPU3HAKH
MaTeMaTUYeCKNX OOBEKTOB, TOHATUH, OTHOIICHUA MEXIY TMOHSATUSIMU;
dbopMynHpoBaTh OTpeeICHUS TIOHSTHUH; yCTaHABJINBATh
CYIIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS /1711 0000IICHUS U
CpaBHEHUSI, KPUTEPHUH MMPOBOIUMOTO aHAIN3A;



BOCIIpUHUMATh, (opMynHpoBaTh U NPeoOpPa30BbIBATh CYKICHUS:
YTBEpAUTENIbHbIE U OTPHUIATEIbHbIE, €IUHUYHbIE, YaCTHbIE U OOIIHUE;
YCIIOBHBIE;

BBISIBIIATH ~ MaT€MAaTUYECKHE  3aKOHOMEPHOCTH, B3aMMOCBA3M WU
npoTUBOpeuHss B (pakTax, MAaHHBIX, HAOMIOACHUSX U YTBEPKICHHSIX;
npeajaraTb  KpUTEPUU  JUIS  BBIABJICHMS  3aKOHOMEPHOCTEHM W
IIPOTHUBOPECUMH;

JIeNaTh BBIBOJBI C HCIIOJNIB30BAHUEM 3aKOHOB JIOTHKH, JE€IyKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;
IIPOBOJIUTH ~ CAMOCTOATENIBHO  JIOKA3aTEbCTBA  MaTEMaTHYECKUX
yIBEpXKACHUA  (MpsAMble W OT  MPOTUBHOIO),  BBICTPAUBATH
apryMeHTaluI0, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEPHI; 00OCHOBBIBATH
COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

BBIOMPATH CIOCOO pelleHus yd4eOHOHM 3a7add (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEUICHUS, BBHIOMPATh HAUOOJEE MOAXOAAMMA C y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBbie uccienoBarebCKue AeiCTBUA:

WCIIOJIB30BaTh  BOMPOCHI  KaK  HCCJIEAOBATCILCKUH  WHCTPYMEHT
MO3HaHUS, (HOPMYIUPOBATH BOIPOCH], (PHKCHUPYIOIMHE MPOTUBOPEUHE,
npo0ieMy, yCTaHaBIMBATh HCKOMOE U JJaHHOE, ()OPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOJIUTH  CAMOCTOSITEILHO  CIUIAHUPOBAHHBIA  OKCIEPHMEHT,
HCCIICIOBAHUE TI0 YCTAaHOBJEHUIO OCOOCHHOCTEH MaTeMaTU4eCKOro
o0BbeKTa, SBJICHUS, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXKIY
00BbeKTaMU, SIBJICHUSIMU, TPOIECCAMU;

CaMOCTOSITCNIbHO  ()OPMYJIMPOBATh  OOOOIIEHHST MW  BBIBOJABI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOJCHUS, WCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;
IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIJIBUTATh
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undpopmanmeii:

BBISIBIIATH Je(OUIUTH HHOOPMAITUH, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIPOC U ISl pEIICHUS 3a]1a4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HMCTOYHHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATH, CHUCTEMaTHU3HPOBATH 1 WHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUS,
CTPYKTYPUpPOBAaTh HMH(POPMAINIO, TMPEACTABIATh €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBATH TPahUUECKH;



OLICHUBATh  HAAEKHOCTh  MHPOPMAMM  TI0  CAMOCTOSITENILHO
c(hOpMyYITUPOBAHHBIM KPUTEPUSIM.

2)  Vnusepcanonvie KoMMYHUKamueHuble Oelicmeus, 0becnevusaon
cPopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.
Oo01enne:

BOCHIPUHUMATh U (OPMYIUPOBATh CYXIECHHUS B COOTBETCTBUHU C
YCIOBHUSIMH U IENISIMU OOILIEHHSI; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 10
XOJly pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJy4YEHHBIN PE3yJIbTaT;

B XOJe OOCYXIEHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMon
TEMbI, TPOOJIEMBI, peIIaeMOH 3a/1aud, BHICKA3bIBATh UJCH, HAllCJICHHBIC
Ha TOWUCK pEUIEHUS; COIMOCTAaBISATh CBOM CYXACHHS C CYXICHUAMH
IPYrUX YYaCTHUKOB JHAJIOTa, OOHApYXUBATh pa3IMuUM€ U CXOACTBO
NO3UIMK; B KOppeKTHOU (opme (GopMylupoBaTh pa3HOTIACcHs, CBOU
BO3PAXKEHUS;

NPEACTABIATh  pE3yJbTaThl  pEUIEHUS  3aJayd, OSKCIEpPUMEHTa,
UCCJICIOBAHUS, TPOEKTA; CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUIEHHUS C Y4Y€TOM 3aj]ad TNpe3eHTallud U O0COOCHHOCTEN
ayJIUTOPUH.

CorpyaHuuecrno:

3)

MOHUMATh ®  HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHAHOW |
WHIANBUYaIbHON paOOThl MPU PEIICHUH y4eOHBIX 3aj]ad; MPUHUMATH
Ielb  COBMECTHOM  JIESITENbHOCTH, IUIAHUPOBATh  OPraHU3AIUIO
COBMECTHOM pabOThl, pacmpeacyisiTh BUIbI pabOT, IOrOBapHBATHCH,
o0CyXJaTh TMpolecc | pe3yabTaT paboThl; 00001aTh MHEHHS
HECKOJIBKMX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYyXKIeHus, OOMEeH
MHEHUH, «MO3TOBBIE IITYPMbD» U UHBIE); BBITIOJIHSATH CBOIO YaCTh PAOOTHI
U KOOPAWMHUPOBATH CBOW JEHCTBHS C JPYTUMH YICHAMHU KOMAaHJIbBI;
OIICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOIINNA MPOIYKT MO KPUTEPHUSM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

Vuueepcanvuvie  pecynamuenwvie  Oeiicmsus, — obecneuugarom

Gdopmuposarue cMblCLOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTABJIATH IIJIaH, AJITOPUTM PEIICHUS 3a]1a4H, BLIOUPATH CIIOCO0
pereHus ¢ Y4ETOM UMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apI'YMEHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI
perieHuit ¢ yaéToM HOBOM MHGOPMAITHH.

CaMOKOHTPOJIBb:



e BIJIQJIETh HaBBIKAMHM TO3HABATEIbHOM pedieKCuM Kak OCO3HAaHUS
COBEpIIAEMBIX JEHCTBUI U MBICITUTEIBHBIX IPOLECCOB, UX PE3YJIBTATOB;
BJIQJIETh CHOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIA TMpolecca u
pe3yJibTaTa peluIeHUsI MAaTEMATHYECKOMN 3a/1a4H;

e TPEABUAECTH TPYIAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IPU PEIICHUU
3a1a4l, BHOCUTb KOPPEKTHBBI B JAESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEILCTB,  JaHHBIX, HAWJEHHBIX  OMIMOOK,  BBISBICHHBIX
TPYAHOCTEW;

e OIICHWBATh COOTBETCTBHE pe3yJbTaTa IEIU W YCIOBHIM, OOBSCHSTH
MPUYHHBI JOCTUKECHUS WA HEJOCTUKEHUS PE3YIbTATOB JCATEIbHOCTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJ/IbTATDI
10 KVIACC

OnepupoBaTh NOHATUSMU: TOUKA, PSAMas, JIOCKOCTb.

[IpuMeHTh aKCHOMBI CTEPEOMETPUM U CJEICTBUSA M3 HUX IMPHU PEILICHUU
reOMETPUUYECKUX 3a7a4.

OnepupoBaTh MOHATHSAMH: TNapalieIbHOCTh M MNEPHEHAUKYJISIPHOCTH
IPSMBIX U IJIOCKOCTEM.

KnaccudunupoBaTe B3aMMHOE pacHoOJIOKEHUE MPSIMBIX U IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHITUSIMH: IBYTPAHHBINA YTOJ, TPaHU JABYTPAHHOTO yTIa,
pebpo ABYTpaHHOTO yriia; TMHEHHBINA YoM ABYTPAHHOTO yria; TpaaycHas mMepa
JIBYTPAHHOT'O YIJIa.

OnepupoBaTh MOHSATHSMHU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKIbIN
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (MHMpamMypjaa; IMpU3Ma,
IPsIMOYTOJIbHBIN Mapajuiesienure, Kyo).

KnaccupunupoBate  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS  JUIs
KJIacCU(pUKAIMU (BBIMYKJIbIE W HEBBIMYKJIBIE MHOTOTPAaHHHWKH; TPaBUIHHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE TPU3MBI, TapalIeIeTUTICIb ).

OnepupoBaTh MOHATHIMHU: CEKYINAsl TUIOCKOCTh, CEUEHNE MHOTOTPaHHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METOJI CIIEIOB.

CtpouTh Ce4eHHs MHOTOTPAaHHMKOB METOJOM CIIEJOB, BBINOJHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (UTYDP: BUJ
CBEpXY, COOKY, CHU3Y.

Pemartp 3amaun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEJMUYMH MO obOpasiam
WM alNTOPUTMAaM, IPUMEHsISI U3BECTHBIE AaHATUTHUECKUE METO/IbI TIPU PEILICHUH



CTaHJApPTHBIX MATEMAaTUYECKUX 33]1a4 HA BBIYMCIICHUE PACCTOSTHUN MEXY IBYMS
TOYKaMH, OT TOYKA [JO MNPSIMOM, OT TOYKM JO IIOCKOCTH, MEXIY
CKPELIMBAIOIIAMHUCS PSIMBIMHU.

Pematp 3amaun Ha HaXOXKJI€HHE T€OMETPUUECKUX BEITUYMH MO 0Opasiam
WJIM AITOPUTMaM, IPUMEHSS U3BECTHBIE aHAJTUTUYECKUE METOJIBI P PEIICHUN
CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a7a4 HA BBIYMCICHUE YIVIOB MEXIY
CKPEUIMBAIOIIMMHUCS MNPAMBIMHA, MEXIAY IPAMONM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI 1 TUIOIIA U TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITpHU3Ma,
nupaMuja) ¢ TMpUMEHEHHEeM (OPMYJ; BBIUYUCISATh COOTHOLICHHUS MEXIY
IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMU NOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh NOHATUAMHU: CUMMETPHsSI B NPOCTPAHCTBE; LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHGOPMAILUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTAaBICHHYIO Ha YepTexax
U PUCYHKAaX.

[IpumensaTh reoMerpuueckue (akTbl JUIsl PEIICHUS CTEPEOMETPUUECKHUX
3a1a4, IPEANOJIAralluX HECKOJIBKO IIaroB pPEUICHUs, €CId  YCIOBHUSA
NPUMEHEHUs 33aJ]aHbl B IBHOM (opMe.

[IpuMeHATP DPOCTEUIIME MPOrPAMMHBIE CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIITUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a4a4.

IIpuBoaUTH IIpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B IIPUPOLE U
YKWU3HH, PACIIO3HABATh IIPOSIBJICHNE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATH ITOyYEHHbIC 3HAaHUS HA MPAKTUKE: aHAIU3UPOBATH PEAIIbHbBIC
CUTyallud W NPUMEHATh W3YYEHHBIC IOHATHS B IPOLECCE TNMOUCKA PEIICHUS
MaTeMaTU4ecKu C(pOpMyJIMPOBAHHON MpPOOJIEMbI, MOIEIMPOBATH pPEATbHbBIE
CUTyallud Ha S3bIKE TIE€OMETPUH, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUUYECKUX MOHATHM U TEopeM, ammapaTta aiareOpsbl;
pelmarh NPakTHYECKUE 3a/1a4d, CBA3aHHBIE C HAXOXKIECHUEM TI'E€OMETPUYECKHUX
BEJINYMH.

11 KITACC

OnepupoBarh MOHATUAMM: LHJIMHIPUYECKAs MOBEPXHOCTh, 00pa3yrolme
HUWIMHAPUYECKONM  MOBEPXHOCTH; IWIMHIP; KOHMYECKass IOBEPXHOCTb,
oOpa3ymolre KOHUYeCKONH MOBEPXHOCTH, KOHYC; C(hepruyecKasi HOBEPXHOCTb.

Pacnio3naBats Tena Bpamienus (MUIMHAP, KOHYC, chepa u map).

OOBACHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILICHHUS.

KiaccudunmpoBaTh B3aMHOE pacrofiokeHue chepbl U MIOCKOCTH.



OnepupoBaTh MNOHATUAMM: LIAPOBOM CErMEHT, OCHOBAHHME CETMEHTA,
BBICOTA CEIMEHTA; IIAPOBOM CJIOM, OCHOBAaHHE LIAPOBOIO CJIOSI, BEICOTA LIAPOBOIO
CJIOS1; IIIAPOBOW CEKTOP.

Boruncnsate 00bEMBI W IUIOIMIAAM TOBEPXHOCTEH TeNn BpallCHHUS,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (POpPMYI.

OnepupoBaTb NOHATUAMU: MHOTOTPAaHHMK, BIIMCAaHHBIA B cdepy U
ONHCAaHHBIM OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEIO
BpALLECHMUSL.

BbruncnsaTe COOTHOLIEHHSI MEXKY TUIOIMIAIIMU OBEPXHOCTEN 1 00bEMaMu
MOJOOHBIX TEN.

N306paxaTh m3ydaemble (UTYpPHI OT PYKH U C MPUMEHEHUEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbInonHATe (BBIHOCHBIE) IUIOCKHE YEPTEXU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLCHUS.

W3BnekaTb, MHTEPIPETUPOBATH WU MNpeoOpa3oBbIBaTh HH(GOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YEPTEkKax
U PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbINONHATE JEHCTBUSA CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M
YMHOKEHHS BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMH OHHU 00JIaA0T.

[IprMeHATh IpaBUIIO MapajuIeIeIUIIEa.

OnepupoBarh MNOHATHSAMH: JEKAPTOBBI KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIoOJ
MEXIy BEKTOpaMH, CKAJIIPHOE IPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M NPOM3BEACHHE BEKTOpa HAa YHCIIO, YIOJ
MEXy BEKTOpaMH, CKaJsipHOE MPOU3BENCHHE, PACKIIAIbIBATh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.

[IpumensTh reoMerpuueckue (akTbl sl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJaraloliuX HECKOJbKO IaroB pEUIEHUs, €CIU  YCJIOBHS
NpUMEHEHUS 33]IaHbl B IBHOU (hopMme.

Pemate nmpocreiime reoMeTpruuecKie 3aa4d Ha MPUMEHEHUE BEKTOPHO-
KOOPIMHATHOI'O METOAA.

Pemate 3agauM Ha J10KAa3aTENbCTBO MATEMAaTUYECKHX OTHOIIEHHH U
HAaXO0XJCHWE TEOMETPUUECKUX BEJIMYMH M0 o0pa3naM WIM alropuTMam,
OPUMEHSISE U3BECTHBIE METOJIbl NMPH PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX
3ajad.



[IprMeHATP TPOCTEMIIME MPOrPAMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpuBOIUTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOIE U
KU3HU, pACIIO3HABATh MPOSIBJICHNE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATh MOMYyYEHHbIC 3HAHUS HA MPAKTUKE: aHAJU3UPOBATh pPEAIbHBIC
CUTyallud W TPUMEHATh W3YYEHHBIC IOHATHS B IPOLECCE MOUCKA PELICHUS
MaTeMaTH4ecKu C(HOpMyIUpPOBAHHOW MPOOJIEMBbI, MOJICIUPOBATH pPEaATbHBIE
CUTyalldd Ha S3bIKE TE€OMETPUU, HCCIEAOBATH ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHSATHUH M TeopeM, ammnapara anreOphl;
pemaTrh NpakTHYECKUE 3a/1aud, CBA3AHHBIE C HAXOXKICHUEM TI'€OMETPUYECKUX
BEJIMYMH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KoanuectBo yacos DJIeKTPOHHBbIE
Ne HaumenoBanue pa3aesioB u (uudposrbie)
KonTpoJsbHble
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsI
pecypcsl
1 BBenenue B crepeoMeTpuIo 4 PO
[Tpsimble 1 IIIOCKOCTH B
5 IIPOCTPAHCTBE. 29 5 P
[TapayieIbHOCTB NPSAMBIX U
IJIOCKOCTEN
3 HepHeHI[I/IKyJ'IflpHOCTIi 19 1 PO
IPSIMBIX U INIOCKOCTEHN
4 MHororpaHHUKU 17 1 PO
. [ToBTOpEHME: CeueHus, 5 1 -
paccTOSIHUSA U YIJIbI
OBIIEE KOJIMYECTBO HACOB 68 5
[10 ITPOIT'PAMME




TEMATHYECKOE IINTAHUPOBAHUE

11 KUIIACC
Kouun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ie/ioB U K (uudpossbre)
n/n TeM NMPOrpaMMbl Bcero O;Tpo‘m’m’le oOpa3oBaTe/ibHbIE
padoTbI pecypes
IToBTOpEeHME 2 POII
Tena BpaeHus 11 POII
O06bEMBI TEN 5 1 POII
BekTopbl 1 KOOpAMHATHI B 9 1 POII
IIPOCTPAHCTBE
[ToBTOpeHwMeE, O606HI€HI§C, 7 1 POII
cucTeMaTtu3anus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka Koua- DJIeKTPOHHbIE
YpoKa BO uu¢posBbIe
o0pa3oBaTeJIbHbIE
Hacos pecypchl
Beenenue (Ilpenmer crepeomerprun. OCHOBHBIE IOHATHS U 44
AKCUOMBI CTEPEOMETPUH.
[TepBble CiieICTBHS U3 TEOPEM)
1 OCHOBHBIE NTOHATHUS U aKCUOMBI CTEPEOMETPUH. 1 PO
2 [lepBbIc CIIEACTBUS U3 AaKCHOM 1 POIII
3 [[puMeHeHnEe aKCUOM K PENICHUIO 3a/1a4 1 PO
4 [IpocTeliiiie cTepeoMeTpUIECKUE 3a0a4n 1 PO
I'naBa |. [TapajiieJibHOCTH NPSIMBIX M IIJIOCKOCTEH 224
5  [[MapamienbHOCTb NPSAMBIX. 1 PO
6 [lapaJu1eIbHOCTB NPSIMON U IUIOCKOCTH 1 PO
7 CBolicTBa NPSMBIX APAJUIETBHBIX MIIOCKOCTH 1 PO
8 Perenue 3a1a4 Ha MapajuIeIbHOCTD IIPSIMOU U IJIOCKOCTH 1 PO
9 B3anMHOE pacIioI0KEeHHE MPSAMBIX B IPOCTPAHCTBE. 1 PO
10  |CkpemmBaromyiecs npsmbie 1 PO
11  |Yrusl ¢ coHanpaBIeHHBIMU CTOPOHAMU 1 PO
12 |[Yrox MeXay NPsIMBIMH. 1 PO
13 |[Koumponwvnas paboma Ne 1 no meme "Axcuomol 1 POII
cmepeomMempuu. napanienabHoCmb RPAMbIX U naockocmei'’
14  [[TapannenbHOCTh MJIOCKOCTEN 1 PO
15 |CBoiicTBa napajjienbHbIX IIOCKOCTEH 1 PO
16  |[Pemenue 3a/1a4 Ha MapaIEIbHOCTh TNIOCKOCTEH 1 PO
17 [Terpasap 1 PO
18  |Pemenue 3a1a4 Ha TETpadaAp 1 PO




19  [Mapamnenenunen 1 PO
20  |PemieHue 3aa4 Ha mapaiieNenuIe]] 1 POII
21 3aa4i Ha NOCTPOECHUE CEUEHUM 1 PO
22 3ajaun Ha MOCTPOEHUE CEUCHUH TeTpadIpa 1 POl
23 3aaun Ha TOCTPOCHUE CEUCHUH TTapalIeenuIea 1 PO
24 Pewrenue 3aay Ha napamienbHOCTh B IPOCTPAHCTBE 1 PO
25 Konmponvnas paboma Ne2 no meme 1 PO
"[lapannenvnocms 6 npocmpancmee’’
26 Pewenue 3apannii EI'D o teme 1 POl
"AkcuoMmel ctepeomeTpun. [lapannenbHOCT B IpocTpaHCcTBe"
I'naa I1. [lepnieHAMKYJISPHOCTH NPAMBIX U IUIOCKOCTEH 194
27 [lepnieHIuKyNSIpHBIE TPSIMbIE B IIPOCTPAHCTBE 1 POl
28 [TapannenbHbie psMBbIC, EPICHAUKYIISIPHBIE K IIIOCKOCTH 1 POII
29 [lepnieHIUKYISIPHOCTD MPSIMOMA U IJIOCKOCTH 1 POl
30 Teopema o mpsiMOH, TIEPIIEHANKYISIPHON K TIOCKOCTH 1 POl
31 Pemenue 3a1a4 Ha mepreHAUKYASIPHOCTD MPSMOI U 1 POl
TUTOCKOCTH
32 PaccrostHre OT TOYKH IO INIOCKOCTH 1 POIII
33 [lepnieHIUKYISIp M HAKJIOHHBIE. 1 PO
34 Teopema o Tpex nepreHAUKYIApax 1 POII
35 Pemienue 3a1a4 Ha TeopeMy O TpexX NEPHEHIUKYIAPAX 1 PoII
36 VYron Mexay npsMOil M IMIJIOCKOCTBIO 1 PO
37 HaxoxneHnue yriia Mexxay nIpsiMoil ¥ INIOCKOCTBIO 1 PO
38 JIByrpaHHbIi yroi. 1 PO
39 [lepnieHIUKYISIPHOCTD IIOCKOCTEN 1 PO
40 [IpssmoyronbHbIN NapaueaenuIes 1 PO
41 Tpexrpannslii yron 1 PO
42 MHororpasHbli yroiu 1 PO




43 Pemrenne 3aiay Ha neprneHIUKYISIPHOCTD IPSIMOM U 1 PO
TUIOCKOCTH
44 Konmponvnasa paboma Ne 3 no meme 1 PO
"Ilepnenouxynapnocmo npamoi u niaockocmu'’
45 Pemenue 3ananuii EI'D no teme 1 POl
"IlepnieHAUKYIAPHOCTD OPSIMOM U TNIOCKOCTH"
I'maBa |1l. MHororpannuku 174
46 [ToHsITHE MHOTOTPaHHUKA. 1 PO
47 ['eomerpuueckoe Teno. Teopema Ditnepa 1 POl
48 [Tpu3sma. mpoctpancTBenHas Teopema [Iugaropa 1 PO
49 [Mupamuna 1 PoOLI
50 [IpaBuiibHasg nupaMuaa 1 PO
51 VYceuennas nupamuaa 1 POl
52 Pemenue 3anay Ha nupamuay 1 PO
53 CuMMeETpHS B IPOCTPAHCTBE 1 POl
54 [IpaBUIIEHBIE MHOTOTPAaHHUKH 1 POl
55 Pemrenue 3amay Ha MpaBUIIbHBIC MHOTOTPAHHUKH 1 POl
56 DeMeHTHl CHMMETPHH MPaBHIIbHBIX MHOTOTPAHHUKOB 1 POII
o7 3Be314aThle MHOTOTPAaHHUKU 1 PO
58 Pemrenue 3a1a4 Ha MHOTOTPaHHUKHI 1 POII
59 Pemenne 3anau EI'D Ha mpuzmy 1 POII
60 Pemenue 3amau EI'D Ha nmupamuy 1 POII
61 Konumponvnas paboma Ne 4 no meme "Mnozocpannuxu'’ 1 PO
62 Pemenne 3ananmii EI'D o Teme "MHororpanHukn” 1 POII
3akJ/109uTeIbHOE NOBTOPEHUE Kypca reoMeTpUuM 6u
63 AKCHOMEI CTEpEOMETPHN 1 POII
64 [TapanienbHOCTb B IPOCTPAHCTBE 1 PO
65 [lepnieHUKYIAPHOCTD B IIPOCTPAHCTBE 1 PO




66 [Ipu3ma, nupamua 1 PO
67 Pemenue 3anau EI'D npusma 1 PO
68 Pemenue 3anau EI'D nupamuaa 1 POII
MNOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC
Koa- JJIeKTPOHHBIE
Ne o/mn Tema ypoka BO uudposbie
4acoB oOpa3oBaTeJibHbIE
(Bcero) pecypcnl
1 MHororpanHHuku 1 PEIII
2 Pemenne 3amad no reme « MHOTOrpaHHUKI 1 PEI
3 Cdepa u map: ueHTp, paauyc, inaMeTp; MIomaib 1 PELL
MMOBEPXHOCTHU Chepbl
4 Bsaumnoe pacnonoxenue chepsl U MIOCKOCTH; 1 PELL
KacaresbHasl INIOCKOCTh K cdepe; MIomaas chepbl
Hunuaapuyeckas moBEpXHOCTb, 00pa3yrolne
5 LMJIUHAPUYECKON IIOBEPXHOCTH, OCh UUINHAPUYECKON 1 PEI
MTOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBast MIOBEPXHOCTb,
6 o0pa3ymolas 1 0Ch; MI0MaAb OOKOBOM U OTHOM 1 PEIII
MTOBEPXHOCTHU
N300paxenne nunuHapa Ha MiaockocTu. PazBépTka
7 mnHApa. CeueHus uMHApa (II0CKOCTHIO, 1 PEI
MapajuieIbHON WIH MEePIEHINKYISIPHON OCH IIMIJIMH]IPA)
3 Konnueckast moBepxHOCTb, 00pa3yromme ISOHI/IIIeCKofI 1 PEII
MTOBEPXHOCTHU, OCh U BEPLIMHA KOHUYECKOI MOBEPXHOCTH
9 Konyc: ocHOBaHME U BepinHa, 00pa3yroniasi U oCh; 1 PELL
IUIOIAb OOKOBOI M MOJHOM MOBEPXHOCTH
10 Y ced€HHBIN KOHYC: 00pa3yIolue 1 BHICOTA; OCHOBAHUS U 1 PEII
OOKOBast TOBEPXHOCTH
N300paxeHnune koHyca Ha MI0cKocTH. Pa3BépTka KoHyca.
11 Ceuenus KoHyca (MIIOCKOCTHIO, MAapaIeIbHOM 1 PEII
OCHOBAHHUIO, U IJIOCKOCTHIO, TPOXOJIALIEH Yepe3 BEpIINHY)
12 KomOunammst Ten BparieHus: ¥ MHOTOTPaHHUKOB 1 PEIL
13 MHororpaHHHK, ONUCaHHbIN 0K0JI0 chepsl; chepa, 1 PELI
BIMCAHHAsi B MHOTOTPAHHUK WJIM B TEJIO BPAIICHUS
14 [Tonsitue 06 06béMe. OCHOBHBIE CBOWCTBA 00BEMOB TET 1 PEI
15 O6bEM HUIMH]Ipa, KOHYyCa 1 PEI
16 O6bEM m1apa ¥ miomaab chepsl 1 PEI
17 [Tono6uble Tena B npocTpaHcTBe. COOTHOLIECHUS MEXKIY 1 PEI




TUIOMIA/ISIMH TTOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEI

KonTpoJabHas padora o remam ""Teiia Bpaimnenus' u
P P pai

18 "Oo0bembl Tea" 1 PELI

19 BekTop Ha JI0CKOCTH U B IPOCTPAHCTBE 1 PEI

20 Clio)eHHe U BEIYMTaHHUE BEKTOPOB 1 PEI

21 YMHOK€EHHE BEKTOpa Ha YUCIIO0 1 PEII

29 PaznoxxeHue BekTopa 1o TpéM HEKOMILTaHAPHBIM 1 PELI
BekTopaM. [IpaBuio mapamnenenurnena

23 PeIVJJeHHeU 3a/1a4, CBSA3aHHBIX C IPUMEHEHUEM TTPABUIT 1 PELL
JEHCTBHI ¢ BEKTOpaMH
[IpssmoyronbpHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE.

24 Koopaunatsl Bexktopa. [Ipocteiiue 3agaun B 1 PEII
KOOpJIUHATaxX

o5 Yron mexay Bekropamu. CKaIsIpHOE MPOU3BEACHUE 1 PELI
BEKTOPOB

2 KoopanHaTHO-BEKTOPHBIN METOT IIPH PELICHUN 1 PELL
TCOMETPHUYECKUX 3a71a4

27 KonTpoabHasi padora no TeMe""BeKTOpLI U 1 PEII
KOOPIAMHATHI B MPOCTPAHCTBE

28 [ToBTOpEeHME, 0600IIEHNE ¥ CHCTEMATH3aIlUs 3HAHUH. PELL
OcHoBHble GUTYpBI, PaKThI, TEOPEMBI Kypca IIAHUMETPUHU

29 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AINS 3HAHHM. PELL
OcHoBHbIE QUTYPHI, PAKTHI, TECOPEMBI Kypca IUTAHUMETPUHU

30 [ToBTOpEeHME, 0000IIEHNE ¥ CHUCTEMATH3AIUs 3HAHUH. 1 PELL
3aa4yy MIaHUMETPUU U METOMBI UX PeIleHuUs

31 [ToBTOpeHme, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH. 1 PEII
3a1a4uu IIAHUMETPUN U METOBI UX PEIICHUS

30 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH. PEII
OcHoBHBIE GUTYPHI, (DAKTHI, TEOPEMBI Kypca CTEPEOMETPUHU

33 HToroBasi KOHTPOJIbHasI padoTa 1 PEII

34 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIMS 3HAHUM 1 PEI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

1. Teomerpusi. Y4eOHUK AJIS KIIACCOB C YIIyOJIEHHBIM U MPO(YUIBHBIM H3yYCHUEM
marematuku. 11 kmacc. / E.B. Ilorockyes, JI.W. 3BaBuu. U3a. poda Mocksa - 2008.

2. T'eomeTpusi. 3aJa4HUK 7SI KJIACCOB € YIITYOJICHHBIM U TPOGMIBHBIM H3YYEHUEM
matematuku. 11 kmace. / E.B. ITorockyes, JI.U. 3BaBuu. M3a. Ipoda Mocksa - 2008.

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. T'ycesa W.JI. u np. COOpHUK TECTOBBIX 3aJaHUN JUIsI TEMATHYECKOIO U
uroroBoro kourpossi. 10-11., M: «MuTemnekt-Lientpy», 2008

2. Epmosa A.Il., T'ono6opoasko B.B. CamocTosiTenbHbIE U KOHTPOJIBHBIE PAOOTHI.
Anrebpa u Havana aHanuza. 10-11.,M: «Mnekcay», 2007

3. Tlorockye E. B., 3BaBuu JI. . KontponbsHbie U mpoBepouHble pabOTHI MO
reomerpun. 10—11 xiaccer: Mmetoauueckoe nocooue. — M.: [Ipoceemenue, 2019.

4. Komanésa I'.U., MaszypoBa H.U. TI'eomerpus 10-11 kmaccel: TecTbl s
TeKyIiero u oboobmaroiero KouTpous. Bonrorpan: Yuurens, 2018

5. Tlorockye E. B., 3BaBuu JI. . KontponsHbie U mpoBepouHble pabOTHI MO
reomerpun. 10—11 xmaccer: MmeToauueckoe nocodue. — M.: IIpoceemenue, 2007

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
HUHTEPHET
1. Marematuka: eXeHeJelbHOE Y4eOHO-METOJINYECKOE TNPUIIOKEHUE K

razete «[lepBoe cenTsOps», hitp://mat.Iseptember.ru.
Jlnst obecrievyeHus! TIOJOTBOPHOTO y4eOHOTO Mpoilecca MpeanoaracTcs

UCIIOJIb30BaHUE UH(OPMAIIMU U MaTEPUAIIOB CJIEIYIOUUX HHTEPHET-PECYPCOB:

1. MunmcTepcTBO 0Opa3oBanms 1 Hayku PD: http://www.mon.gov.ru/

2. ®enepanbHOE TOCYIApCTBEHHOE  yupexacHue «l ocymapCTBEHHBIN
Hay4HO-UCCJEI0BATEIbCKUN MHCTUTYT MH(POPMAIMOHHBIX TEXHOJIOTHH U
TenekoMMyHuKarmiiy: http://www. informika.ru/

3. Tecruposanue on-line: 5-11 xnaccer: http://www.kokch.kts.ru/cdo/



http://mat.lseptember.ru/
http://www.mon.gov.ru/
http://www/
http://informika.ru/
http://www.kokch.kts.ru/cdo/

7.
8.

9

[TyreBogutens «B mMupe Haykw» s mikoJbHHKOB: http://www.uic.ssu.
samara.ru/~nauka/

Merasumukionenus Kupuwmia u Medomus:  http://mega.km.ru/ Caiit
suimkIoneauit: http://www.eneyclopedia.ru/

DneKTpoHHbIE 00pa3oBaTelbHBIE pecypchl K YydeOHukam B Egunoit
koJutekiuu WWw.school-collection.edu.ru

http ://www.openclass.ru/node/226794
http://forum.schoolpress.ru/article/44

http://1314.ru/

10. http://www.ug.ru/article/64
11. http://staviro.ruhttp://www.youtube.com/watch?v=L.L SKZJA8g2E &feat

ure=related

12. http://www.youtube.com/watch?v=Cn24EHYkFPc&feature=related
13.http://staviro.ru/



http://www.uic.ssu/
http://samara.ru/~nauka/
http://mega.km.ru/
http://www.eneyclopedia.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/node/226794
http://forum.schoolpress.ru/article/44
http://1314.ru/
http://www.ug.ru/article/64
http://staviro.ru/
http://staviro.ru/
http://www.youtube.com/watch?v=L.LSKZJA8g2E&feature=related
http://www.youtube.com/watch?v=Cn24EHYkFPc&feature=related
http://staviro.ru/

