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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPEIHero oOWero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMI,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHIUCKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YYAFOLIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca I€OMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHSA OOy4aromuxcs, (GOpMHPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH M HPOUCXOXKIACHUU
TreOMETPUYECKUX aOCTpaKIWi, COOTHOIIECHHH PEAIbHOTO M MICATBHOTO, XapaKTepe OTPAKCHHS
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBAaHMS B HAyYHOM I[IO3HAHUM U B IPaKTHKE
CrocoOCTBYeT (OPMHPOBAHHUIO HAYYHOIO MHUPOBO33PEHMS YUAIIMXCS, a TaKKe KayecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI aJalTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTcss OAHMM W3 0a30BBIX TIPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUUIUIMH €CTECTBEHHO-
Hay4YHOH HampaBJIe€HHOCTH, TaK U T'YMaHUTapHOM.

Jlornueckoe wbiieHue, GOpMHPyEMOe MPU U3YYCHUH OOYYaIOIMIMMHUCS TOHSTUWHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7jad eCTECTBEHHO-HAyYHOIro LHMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHne OpHeHTHPOBATHCS B IIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIh BO BCEX 00JIACTAX
NesITeIbHOCTH YenoBeka. OpUeHTalus yelloBeKa BO BPEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COLMAIBHOTO OBITHS, (hopMa OTPAKEHUSI OKPYKAIOIIET0 MUPA, YCIIOBUE YCIIEITHOTO
TIO3HAHUS 17§ aKTUBHOTO npeoOpa3oBaHUs JeHCTBUTEIILHOCTH. OmnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0OBEAMHSCT pa3Hble BUABI YUeOHOU M TPYIOBOH JESITEIHHOCTH,
SBISIETCA OJHMM M3 NPOPECCHOHATBHO BAXKHBIX KauyecTB, IOITOMY aKTyalbHa 3ajayda
(dopmupoBaHus y 00y4aOLIUXCs TPOCTPAHCTBEHHOT'O MBIIIJICHHUS KaK pa3HOBHIHOCTH 00pa3HOro
MBIIUIEHUS] — CYIIECTBEHHOTO KOMITOHEHTA B TOATOTOBKE K MPAKTUYECKOH IESITEITHHOCTH TI0
MHOTHM HalpaBJICHUSM.

Llenb ocBOEHHSI TpOrpaMMBbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypoBHE 00yUECHHS
— o0mieoOpa3zoBarenbHOE W OONICKYJIBTYPHOE pa3BUTHE OOy4aloOUIMXcs dYepe3 oOecredcHHe
BO3MOXHOCTH IPUOOPETEHUS U UCIOJIb30BAHUSI CUCTEMAaTHUYECKUX I'€OMETPHUECKUX 3HAHUM U
JefcTBUH, crienu(UUHBIX T€OMETPUU, BO3SMOXKHOCTH YCIIELIHOTO IPOAOIKEHHs 00pa30BaHus MO
CHELUHATBHOCTSM, HE CBS3aHHBIM C MPUKJIAHBIM HCIIOIB30BaHHUEM IT'€OMETPHH.

[Tporpamma o reomeTpur Ha 6a30BOM ypOBHE ITpeIHa3HAuEHa I 00y4JaroImuXxcst cpeiHei
IIKOJIbl, HE MWCIHBITHIBABIINX 3HAYUTEJIBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOIO OOILIEro



obpazoBanus. Takum oOpazom, oOydarommecs Ha 0a30BOM ypOBHE JODKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUEe YMEHUs, CBSI3aHHbIE CO CeUn (KON TeOMETPUN U HEOOXOAUMBIE ISl KHU3HHU B
COBpeMEHHOM o0mecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETPHIO Ooliee
rIyOOKO, €clii B JalbHEWIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHUAX B
pohecCuOHaNBHOM NeSTEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (QopmupoBaHHE TPEICTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOH KYJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE MpEACTABIECHUS O MHOTOTpaHHMKAaxX M TejJax BpallleHUs Kak o
BXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MMO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAOILIET0 MUPA;

e (QopmupoBaHME YMEHMsI PACIIO3HABATh HA 4YEPTEkKaX, MOJEISIX M B pPEAIbHOM MHUpPE
MHOTOTPaHHHUKU U T€Jla BpaIlCHMUS,

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKEeHHIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (QopmupoBaHUE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX H
TeJax BpallleHusl U UX OCHOBHBIMU CBOICTBaMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aja4; (OPMHUPOBAHHE YMEHHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEPEOMETPUYECKHUX 3a]1a4 U 33]1a4 ¢ IPAKTUYECKUM CONEPIKAHUEM;

® Dpa3BUTHE MHTEJUIEKTYQJIbHBIX W  TBOPYECKUX CHOCOOHOCTEH  oOydwarommxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUIHOCTH MBIIITICHUS;

e (opMmupoBaHue (PYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: YMEHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pPEATBbHBIX JKU3HCHHBIX CHUTYAllMSX W MPU W3YYCHUU JPYIHX YYCOHBIX IPEIMETOB,
IPOSIBJIEHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (QOopMynIHpoBaTh HUX Ha S3bIKE
FEOMETPUM M  CO3JaBaTh TIE€OMETPUYECKHE MOJEIHM, IPHUMEHATh OCBOEHHBIN
TEOMETPUUECKUN ammapar JJis pelleHdss MPaKTHKO-OPHEHTHPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLICHUBATh ITOJYYE€HHbIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIFOUEHUE B KypC CTEPEOMETPUHU B
Hayajie ero U3y4eHus 3a7ad, peliaeMbIX Ha YPOBHE MHTYUTUBHOIO MO3HAHUS, U ONPEAEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIHPYET TMPOTEKaHHE MHTYUTHBHBIX IPOIIECCOB,
MOTHUBHPYET K JalbHEHILIEMY N3YUEHUIO NPEAMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JesITeNIbHOCTH. Pa3BruTHE MPOCTPaHCTBEHHBIX MPEACTABICHUH y yJallluXCsl B Kypce CTepEOMETPUN
MPOBOAMTCA 3a CYET pElIEHUsS 33Jad Ha CO3JaHHME MPOCTPAHCTBEHHBIX OOpa30B W 3ajad Ha
OIepUpOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza MPOBOAUTCA C OMOPOM Ha
HarJsIIHOCTh, @ ONEPUPOBAHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HATJITHOCTH, MBICIIEHHOTO
W3MEHEHUS €r0 UCXOJHOTO COACPKaHUS.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 knaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl 1
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHKE JTOTMUECKMX YMEHUN paclpeAesieTcsl HE TOIbKO



[0 COJACPKATeNIbHBIM JIMHHUSM, HO W MO ToxaM oOOydeHHsl Ha YpPOBHE CpETHEero oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUdeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJQJICHUE TI'E€OMETPUYCCKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISIOCH
MOCIIEIOBATEIHbHO M IMOCTYNATENIbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYAINCH B OOIIYI0 CHCTEMY reéOMETPUIECCKHIX MPEACTABICHUH 00yJarOIINXCs,
pacmupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun otBoAuTCs 2 yaca B Hepento B 10 kiacce u 1 yac B Henenio B 11
KJ1acce, BCEro 3a JBa roga ooydyenus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapayienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTD
OpsIMOM M IUIOCKOCTH. YTIJIBI C COHAIPaBJIEHHBIMM CTOPOHAMH; Yrojd MEXJy MpPSIMbIMH B
npoctpaHcTBe.  IlapamienpHOCTh  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYPBI HA MJIOCKOCTU: TETPadIp,
KyO, mapajuieNenuIie]; MoCTPOSHNE CEYCHUH.

[lepnieHAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIUKYJISpPHbIE MpsSMble B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U INIOCKOCTH, TEOPEMA O NMPSAMOM NEPIEHAUKYIISIPHON TIOCKOCTH.
VYrusl B IPOCTPAHCTBE: YIoJl MEKY IPSIMOU U IIJIOCKOCTBIO; IBYIPAHHBIN YT OJI, JMHEHMHBIM YroJl
JBYrpaHHOro yria. [IeprneHauKynsp M HaKJIOHHBIE: PAcCTOSHME OT TOYKH JI0 IIIOCKOCTH,
paccTosiHUe OT MPSAMOMN JI0 IMJIOCKOCTH, MPOEKIUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: MpHU3HAK TMEPHEHAUKYJIIPHOCTH JBYX IUIockocTeil. Teopema o0  Tpéx
NEPIEHAUKYIISPAX.

MHoOrorpaHHuKHu

[TonsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAHHUKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipuzma: N-yrosnbHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yromapHas
nupamMpia, TpaHM W OCHOBAaHME NHMpaMHJbl; OOKOBas M TOJHAs IMOBEPXHOCTb MHPaMMUIbL;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIe
MHOTOTPaHHHUKU: MOHITHE MPABUIBHOINO MHOTOIPAaHHUKA; MpaBUbHAs Mpu3Ma M MpaBUIbHAS
NUpaMK/Jia; MpaBUiIbHAas TPEYToJIbHASI TUPAaMU/Ia U IPaBUIIBHBIN TeTpadap; Ky0. [IpencraBnenue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTA3p, AOAEKadAp U ukoca’ap. CeueHus Npu3Mbl U TUPaAMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIJIOCKOCTH.
DOneMeHThl CUMMETPHUH B IIUpaMuax, napaieienurnenax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Brruncienne 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yribl. [lmomans 60xkoBO
MOBEPXHOCTH U MOJITHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IIJI0IIA1b OCHOBaHUMN, TEOpeMa 0 GOKOBOM
MOBEPXHOCTHU MpsiMOi mpu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON
MUPaMHU/JIBI, TEOPEMA O TUIOMIAIM yceu€HHOM nupamuabl. [lonstre 06 06béme. OOBEM nupaMubl,
MIPU3MBL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTH cdepbl. B3aumuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KomOuHanmu Ten BpamieHuss U MHOTOTPaHHUKOB. MHOTOTpAaHHUK, ONHCAHHBIA OKOJIO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK, WU TEJIO BPAIllCHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOTO NapaJijiesienumneaa 1 cieacTBus u3 He€. O0béM nunuHapa, konyca. O0bEM 1mapa
Y TUTOIIATb CEPHI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IJIOIMIAISIMU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockocTy u B mpocTpancTBe. ClI0KEHUE U BEIUNTAaHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHU.
[TpsmoyronbHas cucteMa KoopAMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme
3aJaud B KOOpJAMHATaX. YTol Mexay Bekropamu. CKalsgpHOe NpPOU3BEAECHUE BEKTOPOB.
Brraucnenue yrioB MeXay NPsSMBIMHA U TUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIA METOM TPH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCHUICKOro OOIIECTBa, MPEICTABICHUEM O MAaTEMAaTHYECKHX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aMMOJEIHCTBOBATH C COLUAIbHBIMU MHCTUTYTAMHU B
COOTBETCTBUM C UX (QYHKIMSIMU U Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTBIO POCCUMCKON IPaskJaHCKOM UAEHTUYHOCTH, YBAXKEHUS K IPOILJIOMY U
HACTOALIEMY POCCUHCKON MaTEMAaTUKH, LICHHOCTHBIM OTHOIIEHUEM K JIOCTH)KEHUSIM POCCUNCKUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4YeCKOW IIKOJbI, K MCIOJIB30BAHUIO 3TUX JAOCTHIKCHHUU B
JPYTuX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JESATEIBHOCTBIO YYEHOr0; OCO3HAHMUEM JIMYHOTO BKJIaZa B IIOCTPOCHHUE
YCTOMUYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUl; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mo0poBoe mHTaHME, cOAaJTaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, pEryispHas (usznyeckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBHUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K DPAa3IUYHBIM
chepam npodhecCHOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel mpodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
camM000pa30BaHuIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B pEIICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKOil HalpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOW M COLMAIBHOW CpPEIbl, OCO3HAHHEM
rJ100aNbHOTO  XapakTepa JKOJOIMUYECKHMX IpoOJieM; OpUEHTaluell Ha  NPUMEHEHUE
MaTeMaTHUECKUX 3HAHWUN Ui PEeLIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YEJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ Pa3sBUTUA U 3HAYMMOCTH IS Pa3BUTHUS LIMBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MaTEMaTHYECKON KyJIbTYypOU KaK CPEACTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJIATH IPOEKTHYIO M UCCIIEN0BATEIIBCKYIO JESATEIBHOCTh HHAUBUIYAIbHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POTrPaMMBbI yUeOHOTO mpeaMeTa «MareMaTHKay
XapakTepU3YIOTCS  OBJAJEHUEM  YHUBEPCAIBHBIMA  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
Oelicmeusimu.

1) Vhusepcanvnvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcsa (0ceoenue mMemooo8 NO3HAHUS OKPYICAIOUe20 MUpa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBUIBISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,

MOHSTHUI, OTHOIIEHUN MEXIY MOHATUSIMH; (HOPMYIUPOBATH OMpEIENICHUS MOHSITUM;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
¥ CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,
® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpUIIaTeNbHbIE, eANHIYHBIE, YACTHBIE U OOIIUE; YCIOBHEIE;

® BBIABIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
® JleNaTh BBIBOJIBI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® TIPOBOJUTH CAMOCTOSITEIFHO JJOKA3aTeIhCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsMBbIE
U OT TMPOTHBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOIBI;

® BBIOMpATH CHoco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YIETOM CaMOCTOSATENBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® UCTOJB30BATh  BONPOCHI  KAaK  HWCCIEAOBATENCKUH  WHCTPYMEHT  IO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHE;

® [POBOJIUTH CAMOCTOSITENIFHO CIUITAHWUPOBAHHBIA HSKCHEPUMEHT, HWCCIEAOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaThyecKoro oObeKTa, SBICHHS, Mpollecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SBICHUSMH, IPOIIECCAMHU;

® CaMOCTOATENbHO  (OpMyIHpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaTaM
NPOBEAEHHOTO HAOJIIOJICHNS, UCCIIEAOBAaHMS, OLEHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



IMPOrHO3UPOBATE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBIABIIATH AeUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIS OTBETAa HAa BOIPOC M
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAJIW3HPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTYpUpOBaTh HMH(OpPMALMIO, TPEACTaBIATH €€ B pasNU4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAE&KHOCTh HWHGOPMAIMU TI0 CaMOCTOSITENbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHHUMATh U (POPMYIHPOBATH CY)XICHUS B COOTBETCTBUU C YCIOBUSIMH U LEIIMHU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1€ 00CYKJICHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOI TEMBI, IPOOIEMBI,
pemaeMoﬁ 3ala4u¥, BbICKA3bIBATh NACHU, HALICJICHHBIC Ha ITOUCK PCIICHU A, COITIOCTABJIATH
CBOM CYXJICHHUA C CYKACHUAMU APYTUX YHaCTHUKOB AHaAJIora, 06Hap}I)KI/IBaTI> pasinduc
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opMymupoBaTh pa3HOIJIacus, CBOU
BO3PaXEHHUS;

NPECTaBIATh PEe3yJIbTAaThl PELICHUs 3a/1aul, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MNOHUMATh U UCTOJIb30BaTh PEUMYIIECTBA KOMAaHAHOMN U MHANBUYAIbHON pabOThI IpU
peleHnn y4eOHbIX 3aJa4; MPUHUMATh 11€Jb COBMECTHOW AESITeNbHOCTH, TUIaHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensrTh BHIbI paboT, JOroBapUBATHCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IIATh MHEHUS! HECKOJIBKUX JIFOACH;
y4acTBOBATh B IPYMIOBBIX (hopmax paboThl (00cykaeHus, 0OMEH MHEHH, «MO3TOBbIE
HITYPMBI» U MHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAUHUPOBATH CBOM JEHCTBUS
C JPYTMMHU 4JI€HaMU KOMaH/]Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUN NMPOTYKT
10 KpUTEpUSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue CmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusanus:

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33aJ]auH, BEIOUPATh CIIOCO0 PEeIICHUs ¢ yU4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ yu€TOM HOBOI HHQOPMAIIHH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMHU TI03HABATENBHOW pEQIEKCUH KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUM ¥ MBICTUTENBHBIX TIPOILIECCOB, WX PE3yJbTAaTOB; BIJIAJETh CIIOCOOaMH



CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa peuIeHUs MaTeMaTH4ecKou
3a/1a4i;

® [peABUAETH TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBUSAM, OOBACHATH TNPUYUHBI
JOCTHIKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPU PEHICHUH Te€OMETPUUYECKIX
3ajad.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPaHHBIA Yroj, TpaHH [ABYIPAaHHOTO yria, pedpo
JBYTPAHHOIO yTJia; JUHEHHBIA yroJl ABYIPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIo yria.

OrnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHl MHOT'OTPaHHUKA, TPaBUIIbHBII MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (THpaMuia; MpHU3Ma, MPSMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjiacCUUKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TpPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeeUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

CrpouTh ceueHUs] MHOTOIPAaHHUKOB METOOM CJIEJO0B, BBIOIHATH (BBIHOCHBIE) IJIOCKUE
YepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemars 3a1aun Ha HaXOX/I€HNE T€OMETPUYECKUX BETMUYMH 110 00pa3liaM Wi aJrOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHATMTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3a]]a4 Ha BBIUMCIICHHE PACCTOSTHUN MEXIy ABYMS TOUKAaMH, OT TOYKHU J0 MPSAMOH, OT TOYKH JI0
IJIOCKOCTH, MEXAY CKPEIIHUBAIOIIUMHUCS MPSIMBIMHU.

Pemath 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYUH 1O 00pas3IiaM Wik allfOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHATMTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3aJa4 Ha BBIYMCIIEHHUE YIJIOB MEXIY CKPEUIMBAIOLUIUMUCS NPSIMBIMH, MEXIy NpIMON U
IJIOCKOCTBIO, MEKY IIIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boeruncnsate 00bEMBI U TIIOMIANA TOBEPXHOCTE MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMuUa) ¢
pUMEHEHHEM (GOpPMYJT; BBIYUCIATH COOTHOUICHHS MEXK 1Y IJIOMIAAsIMU TOBEPXHOCTEN, 00bEMaMu
MOI00HBIX MHOTOTPAaHHHUKOB.

OnepupoBaTb NOHATUAMU: CHUMMETpPUS B IIPOCTPAHCTBE; ILIEHTP, OCb MU IIJIOCKOCTh
CUMMETpPHUHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DUTYPBI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpPAX, MPEJCTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

[IpumensiTh reomerpudeckue (AKTBl I PEIICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHIINE MPOTPAMMHBIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a]1a4.

[lpuBoUTH TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHUTYAIlUU U
NPUMCHSTh M3YYCHHBIC TIOHATHS B  MPOLECCE IIOWCKAa PEIICHUS MaTeMaTHYECKU
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh IOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHH U TEOPEM,
anmapara aJreOpsl; peniath MPaKTUICCKHUE 3a/1a9H, CBI3aHHBIC C HAXO0XJICHUEM T'€OMETPHUYSCKIX
BCJIMYMH.

11 KUIIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKAs IOBEPXHOCTh, 00pa3yolne HUIUHAPUIECKON
MOBEPXHOCTH; IHIMHAP; KOHUYECKas MOBEPXHOCTh, 0Opa3ylolle KOHUYECKOW MOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

Pacnio3naBate Tena BpameHnus (IWJIMHIP, KOHYC, cdepa U map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIO0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CIIOS, BBICOTA MIAPOBOTO CIIOS; MAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIONIAIM TOBEPXHOCTEH TEN BpallleHUs, T€OMETPUUYECKUX Tel C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIMCAHHBIM B cdepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIlICHUS.

BbraucisTe COOTHOIIEHHS MEXKAY TUIOIIAIIMU TOBEpXHOCTEN U 00bEMaMU MOI00HBIX Tel.

N300paxkaTh u3ydaemble (GUIypbl OT PYKM M C NPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbINOMHATE (BBIHOCHBIE) MIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BU]T
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHMSI TEJl BPAILLIECHUSI.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE 1eHCTBUS CIIOKEHHSI BEKTOPOB, BHIUUTAHUSI BEKTOPOB U YMHOXKEHHUS BEKTOPA
Ha YUCJI0, OOBICHATH, KAKMMHU CBOMCTBAMM OHM 00J1aal0T.

[TpuMeHSATH MpaBUIIO apayieNenue a.

OnepupoBaTh MOHATUSAMHU: JI€KAPTOBBI KOOPJIMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpPA, Yroj MEXKIY BEKTOpaMH, CKalsipHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpA HA YUCIIO, YTOJI MEXY BEKTOpPaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3amaBarh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (HakThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEIIOJIATAOIINX HECKOJBKO IIIarOB PEUICHUS, €CIIU YCIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

Pemrate mpocreiinie reoMeTprHUECKUe 33]a4ui Ha IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOIICHUNW W HAXOXICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
pELICHUH CTaHJAPTHBIX MATEMaTHIECKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIE CPEJICTBA H AJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[lpuBoMTH TpPUMEpPHI MATEMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS Ha MPAKTUKE: aHATU3UPOBATH PEAbHBIC CUTYAIlUU U
NPUMCHSTh M3YYCHHBIC TIOHATHS B  MPOILECCe TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACIUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYCCKHUX TOHSATHH U TEOPEM,
anmapara ajreOpsl;, peniaTh NPaKTHICCKUE 3a1a9H, CBI3aHHBIC C HAXOXKJICHHEM ICOMETPHUCCKHUX
BCJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MapannenbHOCTh NPSMBIX M IIIOCKOCTEH
3 HepneHz[HISmepHOCTL IPSIMBIX U 12
IUIOCKOCTEH
4 VYTribl MEXAY NPSIMBIMU U TNIOCKOCTSMHU 10 1
) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Temna BpamieHus 12
OOBEMEBI TEN 5
BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001meHNE, 7 1
cUcTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbBbIE
Ne uudposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakrnyeckue o6pazoBaTeIbHBIE
padoThI padoTsbI pecypenI
OCHOBHBIE IIOHATHUS CTEPEOMETPUHU: TOUKA, ITPsIMas,
1 IUIOCKOCTB, MPOCTPaHCTBO. [IpaBuia n3obpaxenus Ha 1
pHUCYHKax: N300paKeHUsI IUIOCKOCTEH, apaieIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [TonsTHS: nepecekarolecs MIOCKOCTH, ITepeceKaroLrecs 1
npsmMas ¥ II0CKOCTb
3 [TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS 1
npsiMasi ¥ MI0CKOCTh
4 3HaKOMCTBO C MHOTOI'paHHUKaMH, U300paKeHHe 1
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX YepTekax
5 HauanbHble cBeieHus 0 Ky0Oe U upaMusie, uX pa3BEPTKU U 1
Mozenu. CeueHuss MHOTOTPaHHHUKOB
6 HavanbHble cBenieHust 0 Kyoe U mupamuie, X pasBEPTKU U 1
Mojienu. CeueHuss MHOTOTPaHHUKOB
7 [Tonatue 06 akcHOMAaTHYECKOM ITOCTPOEHUH CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
8 [Tonatue 06 akcHOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPHHU: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
9 [TonsiTe 06 akCMOMaTHUYECKOM MOCTPOEHUU CTEPEOMETPHH: 1
AKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX
10 [Tonarue 06 akcHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
aKCUOMBI CTEPEOMETPUH U CIEJICTBHS U3 HUX




B3anMHoe pacnonioxeHne IpsMbIX B IIPOCTPAHCTBE:

11 MePECEKAOIIHNECS], TApALICIIbHBIE U CKPEIIMBAIOIIAECS 1
npsMble
[TapamienbHOCTE IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE:

12 napajuleJbHbIE MIPSIMbIE B IPOCTPAHCTBE; NAapAJUIEIbHOCTD 1
TPEX OPSIMBIX

13 [TapamienbHOCTE IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: 1
[MapannenbHOCTh IPSAMOM U TIIOCKOCTH

14 VYTl ¢ COHaNPaBIEHHBIMUA CTOPOHAMHU 1

15 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

16 VYron Mexay NpsMbIMU B IPOCTPAHCTBE 1

17 [TapamienbHOCTB TIIOCKOCTEH: MapauiesibHbIE TIII0OCKOCTH 1

18 CBoiicTBa napajyIebHBIX IIIOCKOCTEH 1

19 [Ipocreiinme npocTpaHCTBEHHbIE PUTYPHI HA MIIIOCKOCTH: 1
TeTpa’ip, KyO, mapajienenumnes]

20 [TocTpoenwne ceueHwmit

21 [TocTpoenue ceuenuit 1

29 KonTposabHas pabora no Teme "IIpsiMble U MIIOCKOCTH B 1
npoctpancTie. [lapamiensHOCTh IPSIMBIX U TUIOCKOCTEH"

23 [TepnieHANKYIPHOCTD MPSIMOM U MJIOCKOCTH: 1
NepIEeHIUKYIISPHBIE MPSIMbIE B IPOCTPAHCTBE

24 [TpsiMbIe apauiebHbIEC U TIEPTIICHINKYIISPHBIC K TUIOCKOCTH 1

25 [Ipsimble mapasienbHble U NepHeHIUKYIIPHbIE K TUIOCKOCTH 1

26 [Ipu3Hak neprneHaAuKyIIpHOCTH MPSMOM U IUIOCKOCTH 1

27 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U IITIOCKOCTH 1

28 Teopema o psAMON NEPIEHANKYISAPHON INIOCKOCTH 1

29 Teopema o0 psiMOii IEPIICHIUKYISIPHOM IITIOCKOCTH 1

30 Teopema o npsMOii EPIIEHANKYIISIPHOH MJIOCKOCTH 1




[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE OT TOYKHU 10

31 IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM 10 INIOCKOCTH

32 [lepnieniuKysip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 IIJIOCKOCTH

33 [lepieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10
IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM 10 INIOCKOCTH

34 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10
IUIOCKOCTH, PACCTOSIHUE OT IPSMOM 10 INIOCKOCTH

35 VYTIuBl B IPOCTPAHCTBE: YIOJl MEXAY NMPSMOM U INIOCKOCTBIO

36 JIByrpaHHbIN yroii, TMHEHHBIN Yroj ABYTPaHHOTO yria

37 JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO yIiia

38 [TepnieHIUKYIAPHOCTD MJIOCKOCTEN: TIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IUIOCKOCTEH

39 [IeprieHIMKYIAPHOCTD INIOCKOCTEMN: TPU3HAK
NEPIEHIUKYJIIPHOCTH ABYX INIOCKOCTEN

40 [IeprieHAMKYIAPHOCTD INIOCKOCTEMN: TPU3HAK
NEePIEeHIUKYIIPHOCTH ABYX IJIOCKOCTEN

41 TeopeMa 0 TpEX nmepneHAUKYIApax

42 Teopema o Tpéx neprneHANKYIIpax

43 TeopeMa 0 TpEX nmepneHAUKYIApax
KonTponbhas pabota no remam "lleprneHaAuKynsspHOCTD

44 MPSAMBIX U IJIOCKOCTEN" 1 "Y Tl MEXIY NPAMBIMU U
II0CKOCTAMU"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 MHOTOTPaHHHKA, BHITYKJIBIE U HEBBITYKJIbIE MHOTOTPaHHUKH;
pa3BEpPTKa MHOTOTPaHHUKA
[Ipu3ma: N-yrosbHas Npu3Ma; 'paHd U OCHOBAHMSI IPU3MBI;

46 npsMasi 1 HaKJIOHHAs IPU3MbL; OOKOBasi U TIOJTHAS

MOBEPXHOCTh MPU3MBI




[Tapannenenunen, NpAMOYTOJIbHBIN apauIeICUIE]] U €r0

47 . 1
CBOIiCTBa
[Mupamuaa: N-yronpHasi nupaMua, TpaHU U OCHOBAHUE
48 NUpaMU/Ibl; OOKOBAs U MOJIHAS TIOBEPXHOCTH MMUPAMUJIBI; 1
NpaBUIbHASA U YCCUEHHAS MUpaMU/Ia
[IpaBuiIbHBIE MHOTOTPaHHUKHU: MTOHSATHE MPABUIBHOTO
49 MHOTOT'paHHHKA; TPaBUIIbHAS IPU3MA U MPAaBUIIbHAS 1
NUpaMu/Ia; IpaBUIbHAs TPEYroidbHAsA MUPaMHUIa U
NPaBUIBHBIN TETPadap; Kyo
50 [IpencraBienue o MpaBUIbLHBIX MHOTOTPAHHUKAX: OKTAdIp, 1
TOJIEKa’Ip U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIHHO
51 TOYKH, MPSMOMA, TUIOCKOCTH. DIIEMEHThI CHMMETPUU B 1
nUpaMujiax, napauiesenune1ax, NpaBuiIbHbIX
MHOT'OI'paHHHKaX
59 Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, 1
JTarOHAJH, YTIIbI
[Tnomank 60KOBOI MOBEPXHOCTH M MOJTHON MOBEPXHOCTH
53 MPSIMOM TIPU3MBI, TUIOIIA/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM 1
MIOBEPXHOCTH TPSMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHOM
54 NUPaMU/Ibl, TEOPEMa O TUIOIAAN OOKOBOM MOBEPXHOCTH 1
YCE4EHHOU IMUPAMHU/IbI
55 KonTtponbHas padora no Teme "MHOrorpaHHUKH" 1
56 [TonsiTHE 06 00BEME 1
57 O0BEM TUpaMHUTBI 1
58 O0BEM mupamMu B! 1
59 O06BEM nupamMuIb! 1
60 O0BEM TUpamMuabI 1




61 O0BEM IpU3MBI 1
62 O06BEM pu3MBbI 1
63 O0BEM TIPU3MBI 1
64 KonTponpHas padora o teme "OO0bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpeHue, 06001IeHNE cUCTeMaTU3allks 3HAHUH. 1
[TocTpoeHue ceueHnii B MHOTOIpaHHUKE
[ToBTOpenue, 0600IIEHNE cUCTEMATHU3ALUS 3HAHHHA.
66 Brruncnenue pacCTOSTHHIA: MKy ABYMS TOUKAMH, OT TOYKH 1
JI0 TIPSIMOIA, OT TOYKH JI0 MJIOCKOCTH, MEKIY
CKPEIIHUBAIOIIUMUCS IPSIMBIMU
67 Hroroas xouTpoasHas pabora 1
[ToBTOpeHue, 06001IeHNE cCTeMaTU3alls 3HAHUH.
68 Boruncnenue yrioB: MeXay CKpeUMBAIOIIIMUCS TPSIMbBIMH, 1
MEX1y MPSMOIl U MJIOCKOCTBIO, ABYIPAHHBIX YIJIOB, YIJIOB
MEXY TUIOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
wn Tema ypoka Beero KounTtpoJabHbie IIpakTHyeckue 0GpazoBaTEbHbIE
padoThI padoThI pecypes:
1 Cdepa u map: ueHTp, paanyc, AuameTp; MIomaab 1
HIOBEPXHOCTHU Cepsl
9 BsanmHuoe pacrionoxeHue cepbl U TNIOCKOCTH; KacaTeIbHas 1
TUTOCKOCTH K cdepe; miomanb cheps
3 Hzob6paxenue chepsl, mapa Ha miaockoctu. Cedenus mapa 1
Hunuaapuyeckasi IOBEpXHOCTb, 00pa3yromiye
4 LHUJIMHAPAYECKON TOBEPXHOCTH, OCh LIWJIMHIPUYECKON 1
HOBEPXHOCTHU
5 Hunuaap: ocHoBaHUS U OOKOBasi IOBEPXHOCTH, 00pa3yroIast 1
U OCb; IJIOLIa/1b OOKOBOM M MOJIHON OBEPXHOCTH
N300pakeHne MuIMHApa Ha TIIOCKocTH. Pa3BépTka
6 mnHApa. CeyeHus UIMHpa (IUI0CKOCThIO, MapasleIbHOM 1
WY TIEpIEeHIUKYIPHOM OCH IWIIMHAPA)
7 Konnueckast moBepXHOCTh, 00pa3yronue KOHUIeCKOn 1
MIOBEPXHOCTH, OCh U BEPIINHA KOHUUYECKOI MTOBEPXHOCTH
8 Konyc: ocHOBaHuME U BepinHa, 00pa3yromias U 0Ch; IUIOMIA/Ib 1
OOKOBOH U MOJTHON OBEPXHOCTH
9 VYceu€HHbIi KOHYC: 00pa3yIoNIMe U BBICOTA; OCHOBAHUS U 1
OOKOBast MOBEPXHOCTb
N306paxeHne koHyca Ha IockocTH. Pa3BépTka KoHyca.
10 Ceuenus koHyca (IIJI0OCKOCTBIO, ApAJUIEIbHON OCHOBAHUIO, U 1
IJIOCKOCTBIO, POXOASILEN Yepe3 BEPLIUHY)
11 KomMOuHammst Tes BparieHus ¥ MHOTOTPaHHUKOB 1




MHororpaHHHK, ONMCaHHBINA 0KoJI0 chepsr; chepa,

12 BIIMCAHHAS! B MHOTOTPAHHUK HJTU B TEJIO BPAIICHHS

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBONCTBA 00BEMOB Te

14 O0BéM IUIMHIpa, KOHYCA

15 O0BéM 1mapa U IWIoImaah chepol

16 [Tono6urie Tena B mpoctpaHcTBe. COOTHOLICHUS MEXKAY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMU MOI0OHBIX TEJ

17 KonTpomnpHas padora o Temam "Terna Bpamenus" u
"O6bembl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHne ¥ BBIYUTAHUE BEKTOPOB

20 YMHOX€EHHE BEKTOpa Ha YHUCIIO

91 Paznioxxkenne BekTopa 1o TpéM HEKOMILTAaHAPHBIM BEKTOpaM.
[TpaBuiio mapannenenunena

29 Pemenue 3a/1a4, CBSI3aHHBIX C MPUMEHEHUEM ITPABUIT
JIEHCTBHUM C BEKTOPAMU

93 [TpstmoyronbHas cucTeMa KOOPAMHAT B TPOCTPAHCTBE.
Koopaunats! BekTopa. [Ipocreiimue 3a1auu B KOOpAMHATAX

24 VYron mexay BekTopamu. CKaIipHOE MPOU3BEACHHE BEKTOPOB

25 Brrurcnenue yriioB Mex 1y NPsSIMbIMH U TUIOCKOCTSIMU

26 KoopauHaTHO-BEKTOPHBII METO/I TP PEHICHUN
TeOMETPHUECKUX 3aa4

97 KonTponbhas pabota no teme "BekTopbl 1 KOOPAWHATHI B
npocTpaHcTBe"

)8 [ToBTOpeHue, 0600IIeHNE U cUCTeMaTU3allvsl 3HAHUH.
OcHoBHbIe GUTYPBI, PaKThI, TEOPEMBI Kypca IMIaHUMETPUU

29 [ToBTOpeHmEe, 0000IICHNE U CUCTEMATHU3AIIHS 3HAHUM.

OcHoBHBIE GUTYpPHI, (HaKThI, TEOPEMBI Kypca IJIaHUMETPUN




30 [ToBTOpeHue, 0600IIeHNE U cUCTeMaTH3allvs 3HaHUW. 3a1aun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS

31 [ToBTOpeHme, 0600IIEHNE U CUCTEeMaTH3allksl 3HaHUW. 3a/1a9u 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS

39 IToBTOpEeHME, 0000IICHNE U CUCTEMATU3AIIM 3HAHUM. 1
OcHoBHBIE GUTYPBI, (PAKTHI, TEOPEMBI Kypca CTEPEOMETPUHU

33 Hrorosast KoHTpoOJIbHAS paboTa 1

34 [ToBTOpEHKE, 0000IICHUE U CUCTEMATH3aIIMs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







