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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOTro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHAapTa CpPeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMH,
OPEIbABISEMBIX K MaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30BaHMUS.
Peanmu3anus  mporpaMMbel  00eCHEUMBACT  OBJIAJCHHE  KJIIOYEBHIMH  KOMIIETEHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD

06H.I€Ky.]'IBTypHOFO, JIMYHOCTHOT'O U IMO3HABATCJIIBHOI'O Pa3BUTHUSA JIMYHOCTHU O6y‘IaIOH_[I/IXCH.

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX W IPEIMETHBIX pPE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHUSA OOydaromuxcs, (GOPMHPOBAHUS
(YHKLIHMOHAJIBHON MaTeMaTU4ecKOH TI'PaMOTHOCTH, H3YyU€HHs IPYTUX Y4eOHbIX IUCLUIUIMH.
Pa3zButne y oOydaroumuxcsi HNpaBUJIBHBIX IPEICTABICHUH O CYIIHOCTH U IPOUCXOKICHUU
F€OMETPUUECKUX a0CTpaKIIMi, COOTHOIIEHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTpa’keHus
MaTE€MaTU4YeCKOW HAayKOM SIBIICHUH W IPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HAayK WM pOJIM MaTeMaTU4YECKOT0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAyYHOIO MHPOBO33PEHUS YYAIIMXCsS, a TakXke KadyecTB
MBILLUIEHUSI, HEOOXOIUMBIX JIJISl /1allTallii B COBPEMEHHOM OOLIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX IPEIMETOB HAa YPOBHE CPEIHEro OOILIero
o0pa3oBaHus, TaKk Kak oOecledrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
Hay4YHOW HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe wmbiieHue, GopMHpyEeMOe MPU U3YUCHUH OOYYAOIIMMUCS TOHITHITHBIX
OCHOB T€OMETPUM M TOCTPOCHHM IIETIOYKH JIOTMUECKHUX YTBEPKJIECHUH B XOJ€ pEeLICHUS
FEOMETPUUYECKHUX 3aJla4, YMEHHE BBIABUIaTh W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS NPU PEIICHHWH 33Jad €CTECTBEHHO-HAY4YHOI'O ILMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBAThCA B MPOCTPAHCTBE MIPAeT CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpuEeHTalusi yYeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBbITHS, (hopMa OTpakeHUS OKPYXKAlOIEro Mupa,

yCIIOBHME  YCIEIIHOTO TMO3HAaHUS M  aKTHMBHOIO MpPeoOpa3oBaHUsA  JEHCTBUTEIBHOCTH.



OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAUHSIET pa3Hble BUAbI YUeOHOH U TPYAOBOMH
NeSITEIbHOCTH, SIBJSIETCS OJHUM M3 MPO(EeCCHOHANBHO BaXKHBIX KAuyecTB, MMOITOMY aKTyalbHa
3amada (GOpMHUPOBAaHUS y OOYUaAIOMIMXCSI MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIHOCTU
00pa3HOro MBIIIJICHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B IOATOTOBKE K MPAKTHUYECKOH
JESTEIIbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

L{enb ocBoeHUS IporpaMMbl yaeOHOTO Kypea «I'eomeTpus» Ha 6a30BOM ypOBHE 00yUCHUS
— o0mieoOpa3zoBarebHOE M OOIICKYJIBTYPHOE DPAa3BUTHE OOydaromMXcs depe3 obecredeHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOIb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPUYECKUX 3HAHUN U
JeicTBUi, crieu(PUUHBIX T€OMETPUU, BOSMOKHOCTH YCIIEUTHOTO MPOI0JDKEHUST 00pa30oBaHUs 1O
CHENHATBHOCTSM, HE CBA3aHHBIM C IMPHUKJIATHBIM HCIIOIB30BAaHUEM T€OMETPHHU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpEAHA3HAYCHA IS OOYYaOLIHXCS
CpeIHEH WIKOJIbI, HE HCHBITHIBABIIMX 3HAUMTENbHBIX 3aTPYJHEHUH Ha YpOBHE OCHOBHOTO
obmiero obpazoBanusa. Takum oOpazom, oOydaromiuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0Ire MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIE IS
KU3HH B COBpEeMEHHOM oO1iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO
Oosee rIyOOKO, €CITU B JAIbHEWUIIEM BOSHHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npohecCuOHaNBHOM NeSTeNbHOCTH.

JlocTrokeHue el OCBOCHUS MPOTPaMMBbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOIIIX
3anay. [IpuopureTHpIMU 3a1adyamMu ocBoeHUs Kypca «['eomerpun» Ha 6azoBoM ypoBHe B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHME NPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJIbTyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOIIUM MUPOM;
e (opMupoBaHME TPEACTaBICHUS O MHOTOTPaHHUKAX M TellaX BpPALICHUS Kak o
BOXHEHIINX MaTEeMAaTHYECKUX MOJIENSX, MO3BOJISIOIINX OMMUCHIBATh M M3ydaTh pa3HbIe
SIBIICHHUS OKPY>KaIOLIETO MUPA;

e (opMupoBaHHE YMEHHS pacCIO3HaBaTh Ha YEpTEkKax, MOACISIX W B PEaJTbHOM MHUpE
MHOTOTPAaHHHKH U TeJla BpaIlleHS,

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha TIOCTPOCHHS Ha HW300paKeHHIX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (opMupoBaHHE yYMEHHUS ONEPUPOBATh OCHOBHBIMH IOHSTHSMH O MHOTOTPAHHUKAX U
TeJIaX BpalleHHs 1 UX OCHOBHBIMH CBOMCTBaMHU;

e OBJIQJICHWE aJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3a1ad; (GOpMHUpPOBAHUE YMEHUS
NPOBOJAMTHL  HECIOXHBIE JOKa3aTellbHble  pAacCykJCHHUS B  XOJ€  pELICHUs

CTCPCOMCTPHUICCKUX 3adaY U 3a/1a4 C IPAKTHUICCKUM COACPIKAHUCM,



® pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEH  oOydarommuxcs,
MO03HABATEJILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHM, KPUTUYHOCTH MBIIILJICHUS;

e (dopmupoBaHue (PyHKIMOHAIBHOM TPAMOTHOCTH, PEJICBAaHTHOM TE€OMETPUU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
peaybHBIX JKU3HEHHBIX CUTYAlMsIX W TPU H3YyUYCHHH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyIHpOBATh WX Ha S3BIKE
FEOMETPUM U  CO3[aBaTh TI'E€OMETPUYECKHE MOJIEIH, MPUMEHATh OCBOCHHBIN
FEOMETPUUECKUN ammapar JUid pelleHuss MPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajiad,
UHTEPIPETHPOBATH U OI[CHUBATH MOJY4YEHHBIC PE3yJIbTATHI.

OTIMYHUTENBHON 0COOCHHOCTBIO TIPOTPAMMBI SIBISIETCSI BKIIIOUEHUE B KYpPC CTEPEOMETPUHU
B Hayajge ero M3y4yeHUs 3a7ad, pellaeMblX Ha YypOBHE HHTYUTHUBHOTO T[O3HAHUA, U
onpeAenéHHBIM 00pa3oM OpraHu3OBaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET TNPOTEKaHHUE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIEMY N3YUYECHUIO PEIMETa.

[Ipenmourenue OTHAETCS HATMATHO-KOHCTPYKTHUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-MPAKTUYECKOM
NesITeTbHOCTH. Pa3BuUTHE TPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YYalmIUXcs B  Kypce
CTEPEOMETPUH MTPOBOJUTCA 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CozgaHue oOpa3za NPOBOAUTCS C
OTIOPOil Ha HAIISITHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIAHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOJHOTO COACPIKaHusI.

OcHoBHbBIE cofepxaTenbHble JuUHUM Kypca «['eomerpum» B 10-11 Kkjaccax:
«MHuororpanHuku», «IIpsMbie 1 MI0CKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «Bekropsl u
KOOPJIMHATHI B MpocTpaHcTBe». DopMupoBaHue JOrMUECKUX YMEHUH pacrpeaenseTcss He TOJIbKO
MO COJEp)KaTeIbHbIM JIMHUSM, HO M TO rojaM oOOy4YeHHss Ha YPOBHE CpEIHEro OO0IIero
o0OpazoBaHwUs.

Conepxanne 00pa30BaHHS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmebl, pacrpeaeiaEHHbIM M0 TogaM 00yueHHsl, CTPYKTYPHUPOBAHO TaKUM 00pazoMm,
4yTOObl  OBJAJEHHE T€OMETPUYECKUMH  TMOHSATHSAMM W HABBIKAMU  OCYILECTBIISIOCH
MIOCJIEIOBATEIFHO W TIOCTYIMATENBHO, C COOJIOJICHHEM TPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKITIOYAINCH B OOIIYIO CHCTEMY T€OMETPUUYECKHIX NPEACTABICHAN 00yJaromuXcs,

pacumpsis ¥ yriayousis e€, o0pas3ys IpouHble MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha uzyuenue reomerpuun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegento B 11

KJIacce, BCero 3a JBa roaa ooydenwus - 102 yueOHBIX vaca.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anMHOe pacnoiokeHue NpsIMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJlJIeIbHbIE U
CKpelmuBawIuecss npsaMmsle. llapamnenbHOCTh MNPAMBIX M IIOCKOCTEN B MPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBbIE B IPOCTPAHCTBE; IAPAUIEIBHOCTh TPEX NPSIMBIX; MAPaJUICIBHOCTH
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMHM CTOPOHAaMH; YIOJI MEXKIY IpPSIMBIMU B
npoctpancTBe.  [lapamnenbHOCTh  IUIOCKOCTEH:  MapajuielbHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuIockocTel. [IpocTeiimue mpocTpaHncTBEHHbBIE PUTYpPHI Ha IMIIOCKOCTHU: TETPAdIP,
KyO, apaieNenuIe]]; IOCTPOSHUE CeYCHUH.

IlepneHquKyIIpHOCTH IPSAMOM M IUIOCKOCTH:  IEPHEHIMKYJSIPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MPsSMBIE NApPAUICIbHBIE W MEPHEHAUMKYJSIPHBIE K IUIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISPHOU
IJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOM M IJIOCKOCTBIO; JBYTPaHHBIM YTOJI,
JIMHENHBIN YroJl ABYTPaHHOro yriia. IlepneHauKyissp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIYyphl Ha IJIOCKOCTb.
IlepneHAUKyYISPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIAPHOCTH ABYX IUIOCKOocTed. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC JJIEMEHTBI MHOTIOIPAHHHUKA, BBIINYKIBIE U
HEBBIIYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrojbHas mpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HAaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IIPU3MBI.
[Tapannenenunen, NpsAMOYroJIbHBIN NapajuieNenune] U ero coicrtBa. [lupamuaa: N-yromapHas
nupamMpsia, TpaHM W OCHOBAaHHME NHpaMHbl, OOKOBas W TMOJHAs MOBEPXHOCTh MHPAMMIBL;
IpaBWIbHAasg M yCeu€HHas MNHpaMuga. OJIEMEHTHl MNpuU3Mbl U nupamuasl. [IpaBuibHbIE
MHOTOIPAHHUKH: TOHITHE NPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS NPU3Ma W IpaBUIIbHAsS
NUpaMuJia; MpaBUiIbHAas TPeyrojbHas MUpamMuia U IpaBHIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O MpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M ukocadap. CedeHus nOpuU3Mbl U

nupaMmubl.



CuMMeTpuss B NIPOCTPAHCTBE: CHMMETPHsSI OTHOCUTEIIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DNEeMEHTH CUMMETPUU B IMpaMujiaX, apauieienuIe1ax, IpaBuIbHbBIX MHOTOTPaHHUKAX.

Brruncnienue 351eMEeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. [lnomans O0KOBOIA
IIOBEPXHOCTU M TIOJIHOM IIOBEPXHOCTH MPSMOM INPU3MBI, ILIOLAAb OCHOBAHMM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH
NpaBWIBHON MUPaMUIbI, TEOpeMa O IUIOmaAM yced€HHo mnupamuabl. [lonsrtue o6 oOBEMe.
O0bEM nupamMu/ibl, IPU3MBI.

[TonoGuble Tena B mpocrpaHcTBe. COOTHOLIEHHS MEXAY IUIOAJIMU ITOBEPXHOCTEH,

00BEMaMHU ITOJOOHBIX TEI.

11 KJIIACC

Tesa BpameHust

[lwmHapuYeckass MOBEPXHOCTh, 00pa3yroIiue IMIMHAPUYIECKON TOBEPXHOCTH, OCh
IMHAPUYECKON TOBEpXHOCTH. L{MmuHIp: ocHOBaHUS W OOKOBasi MOBEPXHOCTh, 0Opa3yomas u
OCb; IJIOMIaAb OOKOBOI M TOJTHOM MOBEPXHOCTH.

Konuueckasi moBepXHOCTb, 00pa3ylollie KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHME W BepUIMHA, 00pa3ymoomas W OCh; IUIONIAIh
OOKOBOM M TOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3ylolIe W BBICOTA; OCHOBAHUS M
OOKOBast MOBEPXHOCTb.

Cdepa m map: ueHTtp, paauvyc, AUaMeTp; IUIOMIAJb IMOBEPXHOCTH cdepsl. Bzaumuoe
pacnioioxxenue chepsl U MIIOCKOCTH; KacaTelbHas ITOCKOCTh K cepe; miomans chepsl.

N300pakeHue Tl BpalleHus Ha IMII0CKOCTH. Pa3BépTka ummHapa 1 KOHyca.

KomOuHnanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; chepa, BOUCaHHAs B MHOTOTPAHHUK, WJTH TEJIO BPAIIECHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO TMapaiienenunena 1 cieactsus u3 He€. OO0bEM munmHapa, koHyca. OO0bEM
1apa v Iiomaab chepsbl.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOMIAIIMU TTOBEPXHOCTEH,
00BbEMaMHU TOOOHBIX TEJL.

CedeHuss muiaMHIpa (MApauielbHO W TEPICHAMKYJSPHO OCH), CEUCHHS KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXOAIIee Yepe3 BepIINHY ), CEUSHHUS I1apa.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE



BekTop Ha mi1ockocTH U B mpocTpancTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uMclio. PasnoskeHue BeKTOpa Mo TpEéM HEKOMIUIAHAPHBIM BekTtopaM. lIpaBumio
napauienenunesaa. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM MPABWII IUCTBHUI C BEKTOPAMHU.
[IpsimoyronbHasi cucTemMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. Ilpocreiimiue
3aJaud B KOOpIMHATax. Yroia Mexay BekTopamu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Brruucnenue yriioB MexIy IPSAMBIMH U INIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIA METOJ IIPU

PCIICHUN TCOMECTPUUCCKHUX 3a/iay.



IIVTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHBI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCH:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO IPAXIAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHN, NPOIEIYp TIPakJaHCKOro oOmiecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aMMOJEIHCTBOBATH C COLUAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMSIMU M Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAKEHUS K IPOILIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YECKOW WIKOJIbI, K HCIIOJIb30BAaHUIO ITHUX
JOCTH)KEHUH B IPYyTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOrO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJAa B IOCTPOEHUE
YCTOMYHUBOTO OYIyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peHIeHUuH, pacCyXAECHUH; BOCIPUMMYHUBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pa3InYHbIX BUI0B UCKYCCTBA.

du3znyeckoe BOCIUTAHME:

c(OPMHPOBAHHOCTBIO YMEHHS MPHUMEHATh MaTeMaTW4YecKHe 3HaHUs B HHTEpecax
3I0pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 37I0POBBIO
(3mopoBoe muTaHUe, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas (usndeckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LIEHHOCTHU TPYAOIIOOUs; MHTEPECOM K pa3IMYHbIM
cdepam mpohecCHOHATBEHON JIeATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKEHHUSIMH,
YMEHHEM COBEpILATh OCO3HAHHBIN BBIOOp Oyyiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMYy OOpa3oBaHMIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHMBHOMY Y4YacTHIO B
PELICHUH IPAKTUYECKUX 3a]1a4 MATEMaTU4E€CKOM HAIPaBJICHHOCTH.

IK0JIOTHYECKOe BOCIIUTAHHUE:

C(OPMHPOBAHHOCTBIO HKOJOIMUYECKOW KYJbTYpbl, NOHUMAHHEM BIIHUSHUS COLMAIBHO-
SKOHOMMYECKHUX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpPEIbl, OCO3HAHHUEM
r00abHOTO ~ XapakTepa OJKOJOTMYECKHMX MpoOJieM; OpHEHTalued Ha  NpPHUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelIeHMsl 3a7ad B 00JIacTU OKPY’KAaIOLIe Cpelpl, IIIaHUPOBAaHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJI1 OKPY KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOI'O MO3HAHMA:

c(OpMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTUKH, TOHUMAaHHUEM MaTeMaTHUECKOW HayKH Kak CQepsl
4eJI0BEUYECKON JEATEIBHOCTH, ITAlOB €€ Pa3BUTUSA U 3HAYMMOCTH Ul Pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MaTE€MaTUKU M MaTeMaTU4YECKOW KyJIbTYPOH KaK CpPEACTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYK) M  HCCIEAOBATEIBCKYH) JIESITEIBHOCTD

WHIWBUIYAJIbHO U B I'PYIIIIC.

METAINPEIJMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIE pe3yIbTaThl OCBOSHHUS MTPOrPaMMbI YIeOHOTO TipeameTa « MaTemMaTukay
XapaKTepU3yIOTCS  OBNQJICHUEM  YHUBEPCAIbHBIMU  HO3ZHAGAMENIbHBIMU  OelicEUAMU,
VHUBEPCANLHIMU —~ KOMMYHUKAMUBHBIMU — OeliCEUAMY,  YHUBEPCATbHLIMU — pecyIsimUeHbIMU
oelicmseusmu.

1) Vhusepcanvhvle noznasamensusle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00YUarowmuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaowe20 Mupa;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuet).

ba3oBbie Jiornyeckme A1eMCTBUA:

® BBIIBIATH M XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKUA MATEMaTHYCCKHUX OOBEKTOB,

MOHSITHIA, OTHOIICHWH MEXIY TOHATHSIMH, (HOPMYJIHPOBATH OMPEICIICHUS TOHSITHI;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIS 0000IIeHUs

Y CpPaBHEHUS, KpUTEPUU MPOBOIUMOTI0 aHAIN3A;



BOCIIPMHUMATh, (JOPMYyIUpOBaTh U MPeoOpPa30BbIBATh CYXKJEHHS: YTBEpAUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIC;

BBIABJIATH MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U U ITPOTHUBOPCUNS B (1)aKTaX,
JTAHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX; IpelylaraTb KPUTEpUHU JUIsl BBISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

ACJIaTh BBIBOABLI C MCIIOJIb3OBAHHUEM 3dKOHOB JIOTUKH, JCAYKTHBHBIX W HWHAYKTHBHBIX
YMO3aKIYECHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPXKIACHUHN (IIpsIMbIE
U OT TMPOTUBHOIO), BBICTPAUBAaTh APryMEHTALUIO, NPUBOIAUTH IMPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYK/IEHUS U BBIBOIbI;

BbIOMpATh CNOCO0 pemieHust y4eOHOM 3ahauu (CpaBHUBaTb HECKOJIBKO BapHaHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAALINNA ¢ YUYETOM CaMOCTOATENIBHO BbIAEICHHBIX

KpUTEPHUEB).

ba3oBble ucciaenoBarelbcKue AeiicTBHSA:

UCIIOJIb30BaTh  BOINPOCHl KAk  HCCIAEAOBATEIIbCKUA  WMHCTPYMEHT  TO3HAHUS,
(dbopMyJIIPOBATh BOMPOCHI, PUKCUPYIONIUE TPOTHBOPEUHE, MPOOIEMy, YCTaHABIUBATh
HUCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO IO3HUIIUIO,
MHEHUE;

MPOBOJIUTh CAMOCTOSATENIbHO CIUIAHUPOBAHHBIA SKCHEPUMEHT, HCCIEJOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOOBEeKTa, SBJICHHs, MpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OObEKTaMH, SBICHUSMU, MPOIIECCAMU;
CaMOCTOSTENIbHO  (popMynnpoBaTh 0000IIEHUST U  BBIBOJABI 1O  pe3yJibTaTaM
MPOBEAEHHOTO HAOMIOACHUS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH IMOITYYEHHBIX
pe3yJabTaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATh MPEITOI0KEHUS

0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

BBIABIIATH Ae(UIIUTHI UHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIS OTBETa Ha BOIPOC U
JUIS peLIeHUs 3aj1au;

BBIOMpaTh MH(OPMAIMIO W3 HUCTOYHMKOB pA3IMYHBIX THUIOB, AaHAJIU3UPOBATH,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HOpM

MpeJICTaBICHHUS,



® CTPYKTYpUpoBaTh UHGOpMANUIO, TMPEACTaBIATh €€ B  pa3iIuyHbIX  ¢dopMmax,
WUTIOCTPUPOBATH TpaduuecKy;

® OICHUBATh HAAGKHOCTh HH(DOPMANMU IO CAMOCTOATEIHHO CHOPMYITHMPOBAHHBIM
KPUTEPUSM.

2) VHugepcanvhvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCmsy

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menue:

® BOCIPHUHHUMATH U (OPMYIIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCJIOBHSIMH U LEISIMU
OOIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIICHHUs 331a4i, KOMMEHTHPOBATh
MOJIYYCHHBIN pe3yJIbTarT;

® B XO07¢ OOCYXKICHHS 33J]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI, TPOOJIEMBI,
pemiaeMoil  3a/ayM, BBICKAa3bIBaTh WJIEW, HAllEJICHHbIE HA TIOMCK PEIICHUS;
COMOCTABJISITH CBOU CYXKIEHUS C CYXICHHSIMH JIPYTUX YYaCTHUKOB JHAJIOTa,
0oOHapy»XKUBaTh pa3IMyue U CXOJCTBO MO3UIIMIL, B KOPPEKTHOH hopMe GopmynrpoBaTh
pa3HorIacHsi, CBOM BO3PAKEHUS;

® TIPEICTaBIATH PE3YyJbTAThl PEUICHUS 3a/a4d, SKCIICPUMEHTA, UCCIEIOBAHUs, TTPOCKTA;
CaMOCTOSITENIbHO BbIOMpATh (pOopMaT BBICTYIUICHHS C YUYETOM 3a7ad MPE3CHTAlUU U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHnuecTBo:

® T[IOHUMaTh U HUCIOJIF30BaTh MPEUMYIIECTBA KOMAHAHOW U HMHIUBUIYaTbHOW pabOTHI
OpU  pelleHnd Y4YeOHBIX 3a]ad; MPUHUMATh [€1b COBMECTHOW JesITeNbHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensrtb BHABI padoT,
JIOTOBApUBATHCS, OOCYKJaTh TpoOLeCC M pe3yibTaT padoThl; 0000IaTh MHEHHS
HECKOJILKHX JIOJIEH;

® yYacTBOBAaTh B IPYMIOBBIX Gopmax paboThl (00CykaAeHUS, OOMEH MHEHHIA, «MO3TOBBIC
ITYPMB» W HWHBIC); BBHITIOJHATh CBOK YacTh pabOThl W KOOPJAMHHPOBATH CBOU
JNEUCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OIICHUBATh KAueCTBO CBOETO BKJIaJa B OOIIUN
MPOIYKT MO0 KPUTEPHUIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aHMMOJICHCTBHSL.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:



®  COCTaBJIATH IUIAH, AJITOPUTM PELICHMS 33a4H, BBIOMPATh CIOCOO PELIeHUs C yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM IIO3HABATENBHOM pE(IEKCUM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTENBHBIX IPOLIECCOB, HX pe3yJlbTAaTOB; BJIaAETh CHoco0aMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOoLEecca M pe3yJbTaTa PEIIEHUS MaTeMaTHYeCKON
3aJa4H;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTb IIPH PEIICHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HAWJEHHBIX
OmMOOK, BBISIBJICHHBIX TPYTHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUAM, OOBSACHATH IPUYUHBI
JOCTUKEHUSI WIM HEJIOCTUKEHHUS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAMUTH OLIMOKY,

JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh MOHATHAMH: TOYKA, IPSMasi, TNIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUH M CIICICTBHS M3 HUX MPU PEUICHUH IeOMETPHYCCKUX
3a1ad.

OmnepupoBaTh MOHATHSIMHU: TAPAUICIFHOCT W NEPHEHIAMKYISPHOCTh TPSAMBIX |
IIJIOCKOCTEM.

KiaccuduimpoBath B3auMHOE pacioiokeHHe IPSMbBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBaTh TMOHATHSIMHU: JIBYTPaHHBI yroj, TpaHH JBYTPAHHOTO yriia, pebpo
JIBYTPAHHOTO YTJIa; TMHEHHBIA yroj JBYTPaHHOTO YTiia; TpaJyCcHas Mepa JIByTrpaHHOro yrJia.

OnepupoBaTh MOHSATHSIMHU: MHOTOTPAaHHUK, BBITYKJIBIH ¥ HEBBITYKIIBIH MHOTOTPAaHHUK,
3JIEMEHThI MHOTOTPAaHHUKA, IPAaBUIIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHbBIC BHIbI MHOTOIDAHHUKOB (IIMpaMHUa; MpU3Ma, MPSIMOYTOJIbHBIH
napaenenunes, Kyo).

KnaccuduumpoBath MHOTOrpaHHUKH, BBIOMpas OCHOBAaHUS JUIA  KIacCU(HUKALUH
(BBIMyKJIBIE W HEBBIMYKJIBIC MHOTOTPAaHHWKH; IPABWIbHBIE MHOTOTPAHHHWKH; TIPSIMBIE W

HAKJIOHHBIE TIPU3MBI, NTapalieIeUuIe/Ibl).



OnepupoBaTh NOHATUAMU: CEKYILas TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUM, UCTIONIb3YsI METOJL CIIE/IOB.

Crpouth ceueHuss MHOTOIPAHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) ILUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTBIX 0OBEMHBIX (PUTYDP: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaxOoXJIEHME TIEOMETPUYECKMX BEIMYMH 10 oOpasuaMm HIu
QITOPUTMAaM, TPHUMEHSS HM3BECTHbIC AHAIMTHYECKHUE METOJbl NIPU PEHICHWH CTaHAapPTHBIX
MaTeMaTHYECKUX 3a]ad Ha BBIYMCICHUE PACCTOSHUM MEXIy IBYMsS TOYKaMH, OT TOYKU MO
IPSAMOM, OT TOUYKH JI0 IUIOCKOCTH, MEX/y CKPEILMBAOIIUMUCS NPSAMBIMHU.

Pemate 3amaun Ha HaxXOoXICHME TIEOMETPUYECKMX BEIMYMH 10 oOpasuaMm HIu
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIUTUYECKHE METOJbI MpPH PEUICHWH CTaHIAPTHBIX
MaTeMaTHYECKUX 3a]ad Ha BBIYMCICHHE YTJIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
HOPSAMOM U IIIOCKOCTBIO, MEXTy IJIOCKOCTSAMHU, JIByTPAHHBIX YIJIOB.

Bbruuciate 00bEMBI U TUIOIIAAM [TOBEPXHOCTEH MHOIOIpaHHMKOB (MpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (OpPMYJ; BBIYHCIATH COOTHOIICHHUS MEXIy IUIOIAASMU TTIOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh MOHATHSMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTh
CUMMETPUHU; HEHTP, OChb U INIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UHPOPMAIMIO O IPOCTPAHCTBEHHBIX
FeOMETPUUECKUX PUTYypax, MPEACTABIEHHYIO Ha YepTexaxX U pUCYHKaX.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHS CTEPEOMETPHUYECKUX  3ajad,
IpPEeNoiaralolliuX HECKOJIBKO IIaroB peIleHUs, €ClIM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATh TpOCTEHIIME TPOTPAMMHBIE CPEICTBA W AIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/1au.

[TpuBoANTE mNpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B MpPUPOAE U OKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHSTh TOJTYYCHHBIC 3HAHWS Ha TMPAKTHKE: aHAJIH3UPOBATH peallbHbIC CUTYAIlUH U
OPUMEHATh  M3YYEHHbIE TOHATHUS B  TpoOllecCe IMOMCKA  pEIIeHUS  MaTeMaTHYeCKH
chopMyIMpPOBaHHOW NPOOIEMbI, MOAETUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENTU C HCIOJB30BaHUEM T'€OMETPUYECKUX TOHATUH U TEOpeM,
anmnapara airedphbl; peniaTh NpakTHYeCKue 3a1a4u, CBI3aHHbIE C HAX0XKACHUEM FeOMETPHUECKHUX

BCIIMYHH.

11 KUIIACC



OnepupoBatb MOHSTUAMU: LWIMHpUYECKas IIOBEPXHOCTb, oOpasyromiue
WIMHAPUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yromne KOHUIECKOH
HIOBEPXHOCTH, KOHYC; cepruuecKas IOBEPXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHHS TEJI BPALCHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTb MOHATUAMH: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BbICOTA CErMEHTA;
IIapOBOi1 CJI0HM, OCHOBaHKE LIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Boruncnate 00bEMBI U IUIOMIAIM TOBEPXHOCTEH TEN BpallleHUsl, T€OMETPUUYECKUX Tel C
pPUMEHEHHEM (DOPMYIL.

OnepupoBaTh MOHIATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M ONMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpaIEHUs.

BbuciaTh COOTHOIIEGHHSI MEXKIY IUIOMIAJSIMH MOBEPXHOCTEH M 00BEMaMHU IMMOJZOOHBIX
TelL

N300paxkaTh n3ydaemble (QUIypbl OT PYKH M C NPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX PUTYp: BHU]
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHMsI TEJ BPALICHUSI.

W3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BBIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE A€WCTBUS CIOXKEHHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKEHUSI BEKTOpA
Ha YUCI0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHHM 00J1a/1a10T.

[TpyuMeHATH paBUIIO NapajuIeeUIea.

OnepupoBaTh MOHATUSAMHU: JI€KAPTOBBI KOOPJIMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXIY BEKTOpaMH, CKaJspHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTte cymMy BEKTOpOB M IIPOM3BEIEHUE BEKTOpA HA YUCIIO, YTOJI MEXIY BEKTOpaMH,
CKaJISIpHOE MPOMU3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHIEHUS CTEPEOMETPHUECKUX — 3ajad,

npeamnojJaratomux HECKOJIbKO IMaroB PCIICHHA, €CJIN YCJIOBHA NPUMCHCHUS 3aJlaHbl B SIBHOU

dbopwme.



Pemare mpocreiimme reoMeTpUYECKUE 3a1a4l Ha IPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
MeTOoAA.

Pemwlate 3agaun Ha JOKa3aTelbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M HAXOXICHUE
reOMETPUUECKUX BEJIMYMH 10 00pas3laM WM aIrOpUTMaM, IPUMEHsSI U3BECTHbIE METOABI IpU
PEIIECHUN CTaHIAPTHBIX MaTEMaTUYECKHX 3aad.

[IpuMeHATs IpoCTEHIINE NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHbIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTe, NpHUMEPB MAaTEMaTHYECKHX 3aKOHOMEPHOCTEM B IPUPOJAE M IKHU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh IOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEAIBHBIE CUTyalUud M
IIPUMEHATh  W3Y4YEHHBbIE IIOHATHS B  IIPOLlECCE IIOMCKA  PEIICHUS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW NPOOIEMbI, MOAEIUPOBATh pPEalbHblE CUTyallUd HA S3bIKE I'€OMETPHH,
MCCJIE0BATh IOCTPOEHHBIE MOJAEIU C UCIOJIb30BAHUEM I'€OMETPUYECKUX IIOHATUN U TEOPEM,
anmapara anreOpbl; penraTh NPaKTUIECKUEe 3aa9u, CBI3aHHbIE ¢ HAXOXKICHUEM I'eOMETPUYECKIX

BCJIMYHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KosHeecTRo DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
4acoB
n/n NMPOrpaMmblI o0pa3oBaTe/IbHbIE
pecypchbl
1 BBenenue B ctepeoMeTpuio 10
[Ipsimbie ¥ TIIOCKOCTH B IPOCTPAHCTBE.
? [MapannenbHOCTh TPSMBIX M INIOCKOCTEH .
[eprieHAUKYISAPHOCTD MPSIMBIX U
3 IIJIOCKOCTEMN e
4 Vbl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10
5) MHororpaHHUKu 11
6 O0bEMBI MHOTOI'PaHHUKOB 9
[ToBTOpEHME: CEUCHUS, PACCTOSIHUS U
! YTIIBI 4
OBUIEE KOJIMYECTBO YACOB I10 -

I[TPOTPAMME




11 KUIACC

DJIEeKTPOHHbIE
KoumnuectBo
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne n/m 4acoB
NPOrpaMmbl o0pa3oBaTe/ibHbIE
pecypcsl
1 Tena Bpaienus 12
2 OO0BEMBI TET 5
BekTopsl 1 KOOpAMHATEI B
3 10
MIPOCTPAHCTBE
A [ToBTOpenue, 06001ICHNE, .
CUCTeMAaTH3alMsl 3HAaHHUH
OBULIEE KOJIMYECTBO YACOB I10 24

[TPOT'PAMME




INOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC

n/n

Tema ypoxka

KoaunuecTBO

qacoB

Jara

H3yYCHUA

KoppekTuposka

aar

OcCHOBHBIE IIOHATHS CTEPEOMETPUU!
TOYKa, MpsiMasi, INIOCKOCTb,
npoctpancTBo. [IpaBuina
M300pakKeHHs Ha pPUCYHKAX:
M300paKeHHS TUIOCKOCTEH,
HapaJIeIbHBIX MPSIMbBIX

(OTpe3KOB), cepeaAHBI OTPE3Ka

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIINECS

npsAMasd U IJI0CKOCTb

[TonsTus: MEepeCCKaronmeca
IIJIOCKOCTH, IICPECCKAOMIUCCIA

npsamasd 1 1mioCKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaAX, Ha MPOCKIIMOHHBIX

qepTeiKax

Hauanpubie cBeenus o kyoe u
MAPAMUJE, UX PA3BEPTKU U

MOACIIH. CeueHus MHOT'OI'paHHUKOB

HauanpHbie cBeneHus o kyoe u
MUpaMUJIe, UX pa3BEPTKH U
mojienu. CeueHuss MHOTOTPaHHUKOB
[TonsiTne 06 aKCMOMATHYECKOM

IOCTPOCHUH CTEPEOMETPUU:




AKCHOMBI CTEPEOMETPUN U

CIICACTBHUA U3 HUX

TToHsaTHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U

CJIICACTBHA U3 HUX

[TonsiTre 06 akcCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U

CIICACTBHUA U3 HUX

10

[TonsiTHE 006 AKCHOMAaTUYECKOM
IIOCTPOEHHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U

CIICACTBHA U3 HUX

11

12

B3anmHOE pacnosioxkeHUe NpsMbIX
B IIPOCTPAHCTBE: IePECEeKAIOIIUECs,
napajJiesibHble U

CKpPCIIMBAIOIIHECH IPAMBIC

[MTapannensHOCTh MPSAMBIX U
TUIOCKOCTEH B MTPOCTPAHCTBE:
napaajaCJIbHbIC ITPSAMBIC B
HPOCTPAHCTBE; MAPAIEILHOCTb

TPEX NMPAMBIX

13

14

15

16

[TapamienbsHOCTh NPAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE:!
[TapamienbHOCTE IPAMON U

IIJIOCKOCTH

Vel ¢ COHaAITpaBJICHHBIMU

CTOpOHAMHU

VYron Mexay npsSMbIMU B

IIPOCTPAHCTBE

VYron Mexay npsSMbIMU B




IIPOCTPAHCTBE

[TapanienbHOCTh IIOCKOCTEH:

17
napajulesbHbIe JI0CKOCTU
CBolicTBa napauiesbHbIX
18
IJIOCKOCTEHN
[IpocTefinve mpocTpaHCTBEHHbBIE
19 (GUTyphl Ha TUIOCKOCTH: TETPAdIP,
KyO, mapaienenumne;
20 [TocTpoenue ceueHuit
21 [TocTpoenue ceueHuit
KonTtponpsHnast pabora o Teme
"[IpsiMble U TIOCKOCTH B
22
npoctpanctse. [lapannenbHocTh
MPSAMBIX U IJIOCKOCTEH"
[leprieH IUKYISIPHOCTD MPSMOM U
23 IUIOCKOCTH: MIEPIEHAUKYIISIPHBIE
NpsSIMBbIE B TIPOCTPAHCTBE
[Tpsimble mapannenbHbie U
24
MEPIEeHIUKYISIPHBIE K MIOCKOCTH
[Tpsimble mapannenbHbie U
25
MEPIEeHIUKYISIPHBIE K MIOCKOCTH
[Tpu3Hak neprneHIuKyISpHOCTH
26
pSAMOM U TIIOCKOCTH
[Ipu3HaK MepreHauKyIIPHOCTH
27
IPSMOM U TIIOCKOCTH
Teopema o npsimoit
28
HEepIEHINKYISIPHOHN MIIOCKOCTH
Teopema o npsimoit
29
NEePIEHINKYIISIPHOHN TIIOCKOCTH
30 Teopema o npsimoit

MEePIECHINKYISIPHON TIIIOCKOCTH




31

32

[IeprieHAUKyYISIp ¥ HAKIIOHHBIE!
paccrosiHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT IPSAMOK

J0 IINIOCKOCTH

IlepnieHIUKyISIp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM

J0 IIIIOCKOCTH

33

[IepnieHauKyIsp ¥ HAKIIOHHBIE!
paccTositHue OT TOYKH 110
IUIOCKOCTH, PACCTOSIHUE OT IPSAMOK

J0 IIIIOCKOCTH

34

35

36

37

38

39

40

[IepnieHauKyIsp ¥ HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE OT IPSAMOK

J0 IIIIOCKOCTH

Vsl B MMPOCTPAHCTBE: YIroJI MCKIAY

IIPSIMOM M INIOCKOCTBIO

JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl

JIBYTPaHHOTO yIJa

JIByrpaHHBIN yroJ1, JTUHEHHBIN YIoJl

JIBYTPaHHOTO yTJia

[TeprieHAUKYISIPHOCTD IIIIOCKOCTEM:
IPU3HAK MEPIEHANKYIIPHOCTH

JIBYX IJIOCKOCTEMN

[lepnieHqUKyYISIPHOCTD TITIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH
JIBYX TJTIOCKOCTEM
[lepnieH UKy ISAPHOCTD TITIOCKOCTEH:
NPU3HAK [EPIEHIUKYIIAPHOCTH

JIBYX IUIOCKOCTEN

41

Teopema o Tpéx NepneHAuKyIIpax




42

TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

43

44

Teopema o TpEx nepneHAUKyIIpax

KonTponbhas pabota no remam

"IlepnieHAUKYJISAPHOCTD MPSIMBIX U
Al "

mIockocTe" u "Y el MEXIY

IPSIMBIMU U TUIOCKOCTSIMH"

45

46

ITousrue MHOI'OI'paHHHKA,
OCHOBHBIC 3JICMCHTbBI
MHOI'OI'paHHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHHUKH

pa3BEpPTKa MHOTOTPAaHHUKA

[Ipu3ma: N-yrojpHas MpU3Ma;
IpaHy ¥ OCHOBAHUS ITPHU3MBI;
npsiMasi 1 HaKJIOHHAs! IPU3MBL;
OOKOBas U MOJIHAS! IOBEPXHOCTh

IIPU3MBbI

47

[Tapamienenunen, IpsIMOYroJIbHBIN

napauiCICIIca u €ro CBOMCTBaA

48

49

50

[Inpamuia: N-yroypHass NTMpaMuaa,
TPaHU U OCHOBAaHUE NTUPAMU/IBL;
OOKOBas U MOJTHAs TOBEPXHOCTh
NUpaMUbl; IPABUIIbHAS U

yCeUY€HHas nupaMuIa

[TpaBuIIbHBIE MHOTOTPAHHUKH:
MOHSITHE TTPABHIILHOTO
MHOI'OI'paHHHUKA,; ITpaBUJIbHAA
npu3sMa 1 nmpaBuJibHasA IUPaMHua,
MpaBUIIbHAS TPEYTOIbHAS
NUpaMUJIa ¥ MPaBHIbHBIN
TeTpa’ap; Kyo

[IpencraBnenue o MpaBUIBHBIX

MHOI'OrpaHHUKax: OKTasap,




JOACKAdIP U UKOCAdIP.

CumMeTpus B IPOCTPAHCTBE:
CUMMETpPHSL OTHOCUTEIIBHO TOUKH,

IPSIMOM, TUIOCKOCTH. DJIEMEHTBI

51 1
CUMMETPUHU B TUPAMHUJIAX,
napasuieJienune1ax, NpaBuiIbHbIX
MHOTOT'paHHHKaX
Brruncnenue 31eMeHTOB
52 MHOTOTPaHHHUKOB: pEOpa, 1
JIarOHaJIH, YTIIbI
[Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IIPSIMOU
53 MPU3MBI, TUIOIIA/Ib OCHOBAaHUH, 1
TeopeMa 0 OOKOBOM MOBEPXHOCTHU
MPSMOM MPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUILHOM
54 MMPaMUIbI, TEOpPEMa O TUTOLIATN 1
OOKOBOM OBEPXHOCTH YCEUEHHOMN
MTUPAMU/IBI
KonTponbHas pabora no teme
55 1
"MHororpaHHuku"
56 [onsarue 06 0O6BEME 1
57 O0BEM UpaMuIbI 1
58 O0BEM mupamMu B! 1
59 O0BEM mupamMu B! 1
60 O0BEM TUpaMHUTBI 1
61 OO0BEM TTPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O06BEM npU3MBbI 1
64 KoHnTtponbhast pabota mo teme 1




"O6BEMBI MHOTOT'PaHHUKOB"

65

[ToBTOpEeHME, 0600IIEHNE
cucTeMaTu3alys 3HaHuH.
ITocTpoenue ceuenui B

MHOI'OI'PaHHUKE

66

[ToBTOpeHnue, 0600MIICHNE
CUCTEeMaTH3alMs 3HAaHUH.
Brrunciienne pacCTOsTHUN: MEXITY
JIBYMsI TOUKaMH, OT TOYKH J0
MPSAMOM, OT TOYKH JI0 TIIIOCKOCTH,
MEX]y CKPEIUBAIOIIUMUCS

MIpsAMBbIMHA

67

Wrorosas koHTpoJsibHasA paboTa

68

[ToBTOpeHnue, 0600IICHNE
CcHUCTeMaTU3als 3HaHU.
Brruucnenue yrios: Mexay
CKPELIMBAIOIINMUCS IPSIMbIMH,
MEXAY MPSIMOM U INIOCKOCTHIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB MEXKITY

IJIOCKOCTAMMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KUIIACC

n/n

Tema ypoka

KoaunuecTBO

yacoB

Jara

U3y4eHust

KoppexTnposka

aarT

Cdepa u map: uentp,
paanyc, AuamMeTp; oAb

MTOBEPXHOCTHU Chepbl

B3aumHoe pacnionoxenue
cdepbl U IITOCKOCTH;
KacaTrebHasl IIIOCKOCTh K
chepe; iomaab chepsl
N3o0paxenue cdepsl, mapa
Ha TuiockocTu. CeueHust
mapa

Hunuaapudeckas
MMOBEPXHOCTh, 00pa3yrolre
HWIAHAPAYECKON
MMOBEPXHOCTH, OCh
LWJIAHAPUYECKON

IOBEPXHOCTU

HunuHap: ocHOBaHUS U
OO0KOBas MOBEPXHOCTb,
oOpa3syromas 1 OCh; MJIOMIATh
OOKOBOW M MOJTHOU

MOBCPXHOCTHU

N3obpaxkenue muinHaApa HA
mockocTH. Pa3zBéprka
nunHapa. CeueHus
UIHH]IPA (TUTOCKOCTBIO,

MapasuiebHON UIn




NEePIEHIUKYIISIPHONU OCU

LHUAJTUHIPA)

Konnueckas noBEpXHOCTB,
o0pa3yronme KOHUIeCKOn
IIOBEPXHOCTH, OCh U BEpIINHA

KOHHYECKOM IOBEPXHOCTHU

Konyc: ocHoBanue u
BepIlIKMHA, 00pa3yrolas u
OCb; IJIOLIAAb OOKOBOM U

IIOJTHOW ITOBEPXHOCTH

Y ceu€HHBII KOHYC:!
00pa3yroIIre U BHICOTA;
OCHOBaHUs U OOKOBast

IIOBCPXHOCTDH

10

N300pakeHne KoHyca Ha
mockocty. Pa3zséprka
kKoHyca. CeueHus KoHyca
(IJI0CKOCTHI0, MapaIeIbHON
OCHOBAHHUIO, U MJIOCKOCTHIO,
MPOXOIAIIEH uepe3

BEPIINHY)

11

KomMOunanus ten BpamieHus

U MHOTOT'paHHUKOB

12

13

14
15

MHoOrorpaHHuK, ONMCaHHbIN
okoJio chepsr; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK

HJIN B TCJIO BPpAIICHUA

IMoustue 06 00BEME.
OCHOBHBIE CBOMCTBA

00BEMOB TEN
O0BEM UIMHIIpa, KOHYyCa

O065BEM mapa u TIomAIL




16

17

18

19

cepsl

ITomoOusbIe Tena B

npoctpanctBe. COOTHOIICHUS

MEX/Ty TUIOIIAIMU
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te
KonrponsHas pabora no

n n
temaM "Tena Bparienus" u
"O0beMsbl TET"
BekTop Ha IJI0CKOCTH U B

MIPOCTPAHCTBE

CrnoskeHne 1 BEIYUTAaHHUE

BCKTOpPOB

20

YMHOKEHUE BEKTOpa Ha

YHCJI0

21

22

23

24

25

Pasnosxenne BekTopa 1o
TpEM HEKOMITJIAaHAPHBIM
BekTopam. [IpaBuio

nmapajjiejacnuicaa

Pemenue 3aaa4, CBA3aHHBIX C
MMPUMCHCHUCM ITPpaBUJI

JNENUCTBUN C BEKTOPAMH

IIpssmoyronbHas cucrema
KOOpJUHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3agayu B
KOOpAMHaTax

Yron Mexay BEKTOpaMH.
CkansipHO€ IPOU3BEIEHUE
BEKTOPOB

Boruncnenue yriioB Mexmy

MMpsAMBIMHA U TNIOCKOCTAMU




26

KoopanaaTHO-BEKTOPHBIM
METOJI IPU PELICHUN

IrCOMETPHUYCCKUX 3a1a4

27

28

KonrponsHas pabora no
Teme "BekTopsl u
KOOpJIUHATHI B

npocrpaHcrae”

[ToBTOpeHue, 0600IIEeHNE U
cHCTeMaTH3alus 3HaHUH.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOpEeMBI Kypca

INUIAHUMCTPHUU

29

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMaTH3aIHs 3HAHUM.
OcHoBHbIe GUTYPBI, PaKTHI,
TEOpEeMBI Kypca

IJIAHUMETPUU

30

[ToBTOpEeHuEe, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAHUH.
3aia4yu MIaHUMETPUU U

MCTObI UX PCIICHUA

31

32

[ToBTOpenue, 0600IIEHNE U
CUCTeMAaTH3allusl 3HAaHHH.
3aa4yn MIaHUMETPUU U

MCTOABI NX PCIICHUA

[ToBTOpEeHue, 0600IIEHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHbIE QUTYPBI, PaKTHL,
TEOpEeMBbI Kypca

CTepEeOMEeTpUH

33

HrtoroBas KOHTpoOJIbHAS

pabora




24 [ToBTOpeHUE, 0600IICHNE 1

cUCTeEMAaTH3alusd 3HAaHUN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34
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