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MNOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamma ydeOHoOro Kypca «l'eomerpus» 0a30BOro YpoBHS I 00yJarOIIUXCs
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa CpenHero odmero obpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
OPEIbABISEMBIX K MAaTeMAaTUYECKOMY OOPa30BaHUIO, U TPAIUIMUNA POCCUHCKOTO 0Opa30OBaHUS.
Peanuzamuss  mporpamMmbl  oOecrieuMBaeT — OBJIAJEHUE  KIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTaBISIIOLIMMU OCHOBY JJISi CaMOPa3BUTHsS M HENPEPBIBHOTO 00pa3oBaHUSs, IEJIOCTHOCTh
OOMIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI TMYHOCTH 00YJaIOLTHXCS.

HEJIA N3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca IeOMETpUU Ha YpOBHE CpelHero oOlmiero ooOpazoBaHUs
00yCIIOBJIEHa NPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO PA3BUTHUA OOy4aromuxcs, (GOpMHPOBAHUS
(YHKIMOHATIBHON MaTeMaTW4ecKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4YeOHBIX IMCLUIUIMH.
PazButre y oOyuwaromiuxcs NpaBUIbHBIX MPEICTABICHUM O CYHIIHOCTH U MPOUCXOKIECHUU
FeOMETPUUECKUX a0CTPAKIIUN, COOTHOIIEHUU PEAIbHOTO U UJCAIBHOTO, XapaKTepe OTPasKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH W IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAaHMS B HAYYHOM IIO3HAHWU W B TPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAyYHOTO MHPOBO33PEHUS Y4YalIUXCs, a TakKe KadecTB
MBIIUICHHS], HEOOXOIUMBIX JIJIsl 4/1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTCss OAHMM K3 0a30BBIX TPEIMETOB Ha YpPOBHE CPEIHETO OO0IIero
o0pa3oBaHMs, TaK KaK O0eCIeYrBAaeT BO3MOXKHOCTh M3YYEHHUS KaK IUCHIUIUIMH €CTECTBEHHO-
HAyYHOW HAIMPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlormueckoe MblluieHue, (GopMupyemMoe MNpu H3yYEeHUH OOYYarOIIMMUCS MOHSITHUHHBIX
OCHOB TEOMETPUU M TOCTPOCHUM IEMOYKH JIOTUYECKUX YTBEPXKICHUH B XOJI€ peIICHUs
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PEIICHUH 3aJad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsX JesTeTbHOCTH 4YeroBeka. OpHEeHTalusl 4YeioBeKa BO BPEMEHH WM MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO ObITHA, (popMa OTpa)KeHHs OKpYXKaroIlero Mupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAUHSIET pa3Hble BUIbI YUEOHOH U TPYI0BOI
NeSITEIbHOCTH, SIBJSIETCS OJHUM M3 MPO(EeCcCHOHANIBHO BaKHBIX KAa4eCTB, MOATOMY aKTyalbHA
3agada (GOPMHPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBINIUICHUS KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOI'O KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
NEeSITETHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llens ocBOEHUS MporpaMMbI yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YpPOBHE OOYUCHHS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPA3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHUH U
NeHCTBUH, CIEU(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIICTITHOTO TPOIODKEHHSI 00pa30BaHHS 110
CHENHATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCITOJ30BAHUEM T€OMETPHHU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOIIMXCS
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyJAHEHHI Ha YPOBHE OCHOBHOI'O
obmero obpazoBanusa. Takum oOpa3zom, oOydarompecss Ha 6a30BOM ypOBHE JOJKHBI OCBOWTH
o0mre MaTreMaTH4ecKue yMEHHUs, CBA3aHHbIE CO CleUu(UKON reOMEeTpUH U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM o01ecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
6osee r1yOOKO, €Cli B JalbHEHIIEM BOZHUKHET HEOOXOAMMOCTh B T€OMETPUUECKUX 3HAHUSAX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrxkeHue e OCBOGHUS MPOrpaMMbl 00eCeunBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3amau. [IpuopureTHbIMU 3a1auaMu ocBoeHus Kypcea «I'eomeTpun» Ha 6a3oBoM ypoBHEe B 10—11
KJ1accax sSBIISIOTCS:



e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTyphl H

0CO3HAHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;
e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaX BpPALICHUS Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJIENAX, MO3BOJSIONIMX OMHUCHIBATH M U3y4aTh pa3HbIE
SIBJICHUSI OKPY>KAIOILIET0 MUPA;

e (opMupoBaHHE YMEHHS pACIIO3HABaTh Ha 4YEpTEXax, MOJCIAX M B pPEAbHOM MHUpE
MHOTOTPaHHUKH U TeJla BpallCHHUS,;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHX
MIPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHHE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHSITUSIMH O MHOTOIPAaHHUKAX U
Teax BpallleHusl U UX OCHOBHBIMH CBONCTBaMU;

® OBJIAJICHUE AJTOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3ajay; (OPMUPOBAHHE YMEHUS
IPOBOJAWTH  HECJIOXHBIE JOKa3aTelbHbIE  pAacCyX JCHHUS B  XOJ€  pELICHUS
CTEPEOMETPUIECKHX 3a/1a4 U 33124 C IPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEH  oOyuaromuxcs,
MO03HABATEIBHON aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYallUsX W MPH HM3YUYEHUU JPYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (opMynupoBaTh UX Ha S3bIKE
TeOMETPUM ¥  CO3/1aBaTh T'€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
TeOMETPUYECKUI  ammapaT JuIsi peleHus MPaKTUKO-OPHEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLICHUBATH MOJYYECHHBIE PE3YJIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTBIO POTPAMMBI SIBJISIETCS BKIIOUYEHUE B KYpPC CTEPEOMETPUHU
B Hayalle €ro W3y4YeHHs 3aJad, pellaeMblX Ha YPOBHE WHTYWTHBHOTO TIO3HAHUS, U
oTnpeneNéHHBIM 00pa30M OpraHM30BaHHAs pabOTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEeKaHHE WHTYUTHBHBIX
IPOILIECCOB, MOTUBUPYET K JAJIbHEHIIEMY U3YUEHHIO TTpeIMeTa.

[Ipenmourenue OTAAETCS HATIATHO-KOHCTPYKTUBHOMY METONY OOY4YeHHS, TO €CTh
TEOPETUYECKHE 3HAaHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYECKOM
NeSITeNbHOCTH. Pa3BuUTHE TNPOCTPAHCTBEHHBIX INPEACTABICHUH Yy ydallMXcsi B Kypce
CTEpEOMETPUH MPOBOJUTCA 3a CUET PELICHHs 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Cozmanue oOpaza MPOBOIUTCS C
OTIOPOl Ha HATIISITHOCTH, @ OTIEPHPOBAHNE 00Pa30M — B YCIOBUSAX OTBIICUEHHS OT HATIISIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE copepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kjmaccax:
«MHororpanHuKN», «IIpsMbie U MIIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «BekTopsl n
KOOPJAWHATHI B TIPOCTPAaHCTBEY. DopMUpOBaHHE JOTHUECKUX YMEHUH pacrpeaersieTcss He TOJIBKO
[0 COAEp)KaTeNIbHBIM JUHHUSM, HO M MO TrojaM oOydeHHs Ha YpOBHE CpeIHero oOIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yabTaTaM OCBOEHUS
paboueii mporpaMMbl, pacipeeIEHHBIM 110 To1aM 00y4eHHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM,
9TOOBl  OBJAJIEHUE T'EOMETPUYECKHMMH TOHATHUSMH W  HaBBIKAMH  OCYIIECTBIISLIOCH
MIOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM NPUHIMIIA [PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJNCH B OOIIYIO CUCTEMY I'€OMETPUYECKUX MPEACTABICHUH 00yJaronmxcs,
paciupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenne reomerpun oTBoaUTCs 2 yaca B Hepento B 10 kiacce u 3 yaca B Hegento B 11

KJIacce, BCero 3a JiBa roja ooy4yeHus - 170 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapaiienbHOCTs HPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHble IPSMBIE B IPOCTPAHCTBE; IMAPALICIBHOCTh TPEX NPIMBIX; MapaUICIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIy IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTh  IUIOCKOCTEH:  MapajuleNibHbIE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTe. [Ipocreiiue npocTpancTBEHHbIE (PUIYPBI HA MIIIOCKOCTU: TETPa’Ip,
KyO, mapauieNenuIie ], MOCTPOSHNE CEUCHUH.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O MPAMOM IEPHEHAUKYJIIPHOU
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPAMOW M IUIOCKOCTBIO; JIBYIPAaHHBINA YIOI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, NPOEKUHs (GUIypbl Ha IUIOCKOCTb.
[lepnieHAUKYIAPHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIIYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yroibHas mpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpsia, TpaHM W OCHOBAHME NHMpaMHbl; OOKOBas M TOJHAs IOBEPXHOCTb MHPAMUIbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl INpU3Mbl W nupamuabl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMK/JIa; MpaBUjIbHAas TPEyroibHas MUpaMKia U IpaBUIbHBIN TeTpasap; kyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HOpU3MBI U
APaMUJBL.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSMOM, IIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuaax, napajuienenuneaax, IpaBuabHbIX MHOITOTPAHHUKAX.

Brruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, MuaroHanu, yrisl. [lnomans 60koBon
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMUpamMuabl, TeopeMa O Iulouiaau yceu€HHo nupamuabl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUJIOMIAAIMH IMOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KJJACC
Tesa BpaleHus
[{umuHaaprdeckass TOBEPXHOCTh, OOpa3ymoOIIME IMMJIMHIPUYSCKON TOBEPXHOCTH, OCh
MATUHAPUYECKONU ToBepXHOCTH. L{mmmHap: ocHOBaHUS M OOKOBas TOBEPXHOCTh, 00pa3yromias u
OCh; TUTIOIIAh OOKOBOW M TTOJTHOW MTOBEPXHOCTH.



Konunueckass moBepXHOCTb, 00pa3yrolMe KOHUYECKOW MOBEPXHOCTHU, OCh W BEpIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: ocHOBaHME M BepuHIMHA, OoOpasyromas W OCh; IUIOLIA/b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yroliue W BBICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacrionioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepol.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpa U KOHYCA.

KomOuHanuu Tten BpalieHus ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitne 00 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ miomaab cepsl.

[Tonobubie Tena B mpocTpancTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPICHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B mpocTpancTBe. CiokeHue U BBIYUTAaHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII IEUCTBHUI C BEKTOPAMH.
[IpssmoyronbHas cucrema KOoOpaMHAaT B mpocTpaHcTtBe. Koopaunarsl Bektopa. IIpocrelimue
3a7a4yd B KOOpJAMHATax. Yroja Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brruucnenue yrioB MeXIy NPSIMBIMH U TIOCKOCTSMHU. KoOpaMHATHO-BEKTOPHBIA METOJ MPHU
PELICHNH T€OMETPUUECKUX 3aay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TPAXJAHCKOW MO3UIMM OOydaroumlerocs Kak akTHBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBLHBIMU HHCTUTYTAMU B
COOTBETCTBUM € UX QYHKIMAMU U Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K IPOILIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaTeMaTUKOB U POCCHMCKONM MaTeMAaTHYECKOM HIKOJIBI, K MCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpYy, BKJIKOYas 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pPacCyXIeHUl; BOCIPUMMYHMBOCTHIO K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHS MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AaKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYIOJIIOOHUS; MUHTEPECOM K pPa3INnYHBbIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHnU IPAKTHYECKUX 3a/1a4 MaTeMaTUYECKO HallpaBIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMATIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
rJ100aNbHOTO  XapakTepa 3KOJOTMYECKMX  IpoOjeM; OpHeHTanued Ha  I[pUMEHEHUe
MaTeMaTHUECKUX 3HAHMUU I PEeUIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Ccpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEN CPEJIbI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKH M OOLIECTBEHHOM NMPAKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl



YeJI0BEUYECKOM JACATCIIbHOCTH, 5TAIlOB eé Pa3sBUTHA U 3HAYUMOCTHU OJId pa3BUTHUA LUBHUIIN3AllUU,
OBJIAACHHUECM A3BIKOM MAaTCMAaTHKU U MaTeMaTHYeCKOI Ky.]IBTypOfI KakK CpCcACTBOM IIO3HAHUWA
MHpa; TOTOBHOCTBKO OCYHICCTBJIATH HPOCKTHYHO W HCCICAOBATCIILCKYIO ACATCIBHOCTDH
HHIWBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeaMera «MaremaTukay
XapaKTepU3yIOTCS  OBJAQJCHHEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelcmeusIMuU.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa;
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble joruyeckue aeicTBuUs:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBECKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUI;
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCHU(PUKAIMU, OCHOBAHUS 7151 00001IeHus
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATIU3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIATH MAaTEMATHUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEUHs B aKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKICHHSX; IpEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOYCHHUN, YMO3aKIIFOUSHUH 110 aHAIOTHH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHICCKUX YTBEPKIACHHUH (TIPSMBIC
U OT TPOTHUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOIBL;

e BBIOMpaTh CHocoO pemieHus y4eOHOU 3amayu (CpaBHUBATh HECKOJIBKO BAapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSMIMNN ¢ YIETOM CaMOCTOSTENLHO BBIEICHHBIX
KpUTEPUEB).

Ba3oBbie ncciiefoBarebcKue 1eiCTBUS:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HMCCICNOBATCIIBCKHMH  MHCTPYMEHT  ITO3HAHUS,
dbopMyIHpOBaTh BONPOCH], (PUKCUPYIOIIHE MPOTHBOPEUNE, MPoOIeMy, yCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3UIIHIO,
MHEHHUE;

® TMPOBOJUTH CaAMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE TI0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy O0OBEKTaMH, SIBIICHUSMH, TIPOIICCCAMU;

® CcaMOCTOATENbHO (OpMyNIHUpOBaTh OOOOMIEHHS U BBIBOABI 1O  pe3yiabTaTaMm
MPOBEIEHHOTO HAOJIOACHMS, UCCIIEAOBAHUS, OICHUBATh JOCTOBEPHOCTh MONYyUECHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHIA,

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTAThH MPEITOI0KECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.



Patora ¢ unopmaunmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMAIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIIPOC U
JUISl peLLIeHUs 3a1a4H;

BbIOMpaTh MHG(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3MPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B Pa3iMYHBIX (opmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE OCliCMEUs, 00ecneuusarom chopmuposaHHoCmsb
COYUANBHBIX HABLIKO8 00YYAIOWUXCSL.
Oomenue:

BOCIIPUHUMATb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
IHCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHMS MO X0y PEIICHHs 33/1a4ui, KOMMEHTUPOBATh
HOJTyYCHHBIH Pe3ysIbTar;

B X0JIe 0OCYK/ICHUSI 3a1aBaTh BOIPOCHI 110 CYLIECTBY 00CYXIaeMOM TeMbI, IPOOIEMBI,
periaeMoll  3aJa4yM, BBICKa3blBaTh WUJCH, HAICJICHHbIE HA MOUCK PEIICHUS;
COIIOCTAaBJIAITb CBOU CYXXACHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Auajiora,
OoOHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UINI; B KOPPEKTHOH opme GopMyIHpOBaTh
pa3HOTIIACHsI, CBOM BO3PaKECHUS;

NPEACTABIATE PE3YJIbTAThI PCIICHUA 3aJa4r, OKCIICPUMEHTA, UCCICAOBAHUSA, IIPOCKTA,
CaMOCTOSATENIFHO BBIOMpPATh ()OPMAT BBICTYIUICHHSI C y4ETOM 3a/1ad NPE3CHTAlud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh W HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAMBUAYaIbHON pabOTHI
MpU pEIIeHWH YYEeOHBIX 3aj7ad; MPUHUMATH I1I€JIb COBMECTHOW JESATEIHHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pacmhpenensTth BHIBI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpolecC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboTsl (00CyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
ITYPMBI» W WHBIE); BBINOJHATh CBOK YacTh pabOThl W KOOPJAUHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU WICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMMOJICHCTBHSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusaunus:

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéTomM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHHH ¢ yuéTOM HOBOM HH(OpMAaIUH.

CaMOKOHTPOJIb:

BJIAJCTh HABbIKAMM IIO3HABATEIbHOW pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX TPOLECCOB, HX pe3yJbTaTOB; BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJI IIPOLECcCa W Pe3ysibTaTa PELICHUs MaTeMaTU4YeCKOU
3a/1a4u;



® I[PEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IIPU PELICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAJECHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBHE pE3yJbTaTa LEIU U YCIOBUSAM, OOBSACHATH IPUUUHBI
JOCTHXKEHUSI WIM HEIOCTHKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPAMas, MJIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEIICHUH I€OMETPUYECKHUX
3aj1ad4.

OnepupoBaTb MOHATHSAMHU: MAPAUIENBHOCTh U MEPHEHAUKYISPHOCTh HPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacoI0KEeHHE PSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYTPAaHHBIM Yroj, TpaHU JABYIPaHHOTO Yyria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN yTroJl ABYTPaHHOI'O YIJia; rpaayCcHas Mepa JBYTPaHHOIO yIJa.

OnepupoBaTh MOHATHUSMHU: MHOIOIPaHHHUK, BBINYKJIBI M HEBBITYKJIBI MHOTOTPaHHUK,
3JIEMEHTBHl MHOTOTpPaHHUKA, IPABUIIbHBIA MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BUBl MHOTOTPAaHHUKOB (MHMpaMuja; MpU3Ma, MPSMOYTOJIbHBIN
napanjenenurnes, Kyo).

KnaccupumupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUS I KiaccU(UKaLUU
(BBIYKJIbIE M HEBBINMYKJbIE MHOTOTPAaHHUKHU; TpPAaBUJIbHbIE MHOTOTPAHHUKH; TIPSAMBIE U
HAKJIOHHBIE IPU3MBI, TapajlIeIeIUIE/bl).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEYCHU, CTIONIB3YSI METO]T CIIE/I0B.

Crtpouth ceueHuss MHOTOTPAaHHUKOB METOJIOM CJI€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEekKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKMX BEIMYMH 1O oOpaslaMm HIu
QIropuT™MaM, IMPUMEHAS HW3BECTHBIE AHAJIUTHUUECKUE METOJbl IPU PEUICHMHM CTaHAAPTHBIX
MaTeMaTUYeCKUX 3aJad Ha BbIUMCICHHME PACCTOSHUN MEXAYy ABYMS TOYKaMH, OT TOYKH IO
NPsIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKY CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemarp 3amaun Ha HaxOXAGHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaM WIn
QIropuT™MaM, INPUMEHAS HU3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAApTHBIX
MaTEMaTUYECKUX 3a/1a4 Ha BBIYHUCICHHUE YIJIOB MEXAY CKPELIMBAIOLIMMUCS NPSMBIMHU, MEXIY
IPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Borancnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTE MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npUMeHeHHeM (GOpMyl; BBIYMCIATH COOTHOIIEHHS MEXIy IUIOMAAIMU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MNOHATUSIMU: CHUMMETPUS B IPOCTPAHCTBE; ILEHTP, OCb U IIJIOCKOCTh
CUMMETPHH; LIEHTP, OChb U MIIOCKOCTh CUMMETPHUH (PUTYPBI.

N3Bnekath, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npencTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHIEHUS CTEPEOMETPUUYECKUX  3ajad,
IPENOoNaralolliuX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCJIOBUS IPUMEHEHMs 3a/laHbl B SIBHOM

dopme.



[IpuMeHATh mpocTellne MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1au.

[TpuBoauTh nOpHUMEpPHl MaTEMaTHMUECKUX 3aKOHOMEPHOCTEW B MPUPOAE M JKU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOJIy4eHHBIE 3HAHMSI Ha MPAKTUKE: aHAIM3UPOBATh pEajbHbIE CUTYallUd U
IPUMEHATh  M3YyYEHHBIE TOHATHUS B  IIPOLECCE IOMCKA PELIEHUS  MaTeMaTU4YEeCKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTyallud Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh NOCTPOEHHBIE MOJIEIU C HCIOJIb30BAHMEM TI'€OMETPUUYECKUX IOHATUA U TEOPEM,
anmnapara ajireOpsbl; peniaTh NpakTUYecKue 3aa4u, CBI3aHHbIE C HAXOXKJACHUEM [eOMETPUUECKUX
BEJIMYMH.

11 KUIIACC

OnepupoBaThb TOHSATHSIMH: LWIMHpUYECKas MIOBEPXHOCTb, oOpa3ymoiue
LWIMHJPUYECKON OBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLie KOHUUECKON
HOBEPXHOCTH, KOHYC; cheprudeckas NOBEPXHOCTb.

PacniozHaBaTh Tena BpaleHus (UIMHIDP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJ BpalllEHUS.

KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHue cephl U MIOCKOCTH.

OnepupoBaTb MOHATUAMU: IIAPOBOIl CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CErMEHTa;
IIapOBOi1 CJI0HM, OCHOBaHKE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Boruncnate 00BbEMBI U IUIOIIAIM TOBEPXHOCTEH TEN BpallleHUs, T€OMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIMCAHHBIM B cdepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAaHHUK WIIM TEJIO BpaIleHUs.

BbIUuciATE COOTHOMIEHHSI MEXIy TUIOIIAIsIMH MOBEPXHOCTEH M 00BEMaMH IOJTO0OHBIX
Te.

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C TPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI TEJ BPAILCHHUS.

W3BnekaTb, UHTEPIPETUPOBATh U MPEOOPa30BBIBATE HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruYecKux (purypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BBIMONTHATE TEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUNTAHHUS BEKTOPOB U YMHOXKECHHUSI BEKTOPA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[TpuMeHSATH MpaBUIIO apajieNenunesa.

OnepupoBaTh MOHATHAMH: JEKAPTOBHI KOOPAWHATHI B INPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojd MEXKIY BEKTOpaMH, CKaJIspHOE
IPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTte cymMMy BEKTOPOB U MPOU3BECHUE BEKTOPA HA YUCIIO, YTOJ MEXIY BEKTOpPaMHU,
CKaJISIpHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh IUIOCKOCTh YPABHEHUEM B ICKapTOBOM CHCTEME KOOPAUHAT.

[TIpumensaTs reomerpuueckue (akTbl Ui  PEHICHUS CTEPEOMETPHUECKUX — 3ajad,
IPENOIaraloIiuX HECKOJIBKO IIaroB pEIIeHUs, €CIH YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

Pemate npocreiiiye reoMeTpuyeckue 3ajaud Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
MeTo/a.



Pemare 3agaum Ha J0Ka3aTebCTBO MAaTEMATHYECKHUX OTHOIUIEHUNM W HAXOXACHHE
TreOMETPUYECKUX BEJIIMYMH MO 00pa3laM MM aJITOPUTMaM, IMPUMEHsSI U3BECTHBIE METOAbI IpU
pEILIEHNH CTaHIaPTHBIX MaTEMaTUYECKHX 3aj1au.

[IpuMeHATh NPOCTEHUIINE MPOTPAMMHBIE CPENCTBA U JJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3a]au.

[TpuBoauTh nOpHUMEpPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEW B MPUPOAE M JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJyYyeHHBIE 3HAHWS Ha INPAKTUKE: aHAIU3UPOBATh PEaJbHbIC CUTyallMd U
IPUMEHATh  M3yYEHHBIE TIIOHATUA B  IPOLECCE IIOMCKAa PEIIEHUS  MaTeMaTH4YECKU
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTyallUd HA S3bIKE T'€OMETPHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAHUEM I'€OMETPUYECKHMX IOHATHM M TEOpEM,
anmnapara ajireOpbl; peniaTh IpakTHYECKUE 3a7aui, CBA3aHHbIE C HAXOXKAEHUEM IeOMEeTPUUYECKUX
BEJIMYHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounvecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHz[HISmepHOCTb MPSIMBIX U 12
IJIOCKOCTEH
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUsI, pACCTOSIHUS U YTJIbI 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
No /11 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsusie  Tpakrusecie (uu¢posbIe)
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
Tema Bpamenus 12
2 OO0BEMBI TEN 5
BexTopsl U KOOPAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHwme, 0606LI.ICHI:IC, 7 1
CUCTeMaTH3aIvsl 3HAaHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHBbIE

Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypenI

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,

npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.

[TpaBuia nzo0paskeHust Ha pUCYHKaX: 1
n300pakeHusl II0CKOCTEH, apauIeNbHbIX

IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1I0CKOCTH,
MNepeCeKaromuecsd 1nmpamMad U IJI10CKOCTb
IlonsTus: NnepeceKaromumecs 1miI0CKOCTH,
MNepeCCKaromuecsd 1rnmpamMad U IjI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX

HauanbHble cBeieHus 0 Ky0e u nupamue,
uXx pa3BeépTKu U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanpHble CBEICHUS O KY6e " IupamMuze,

ux pa3BeépTKu U Mozenu. CedeHus 1
MHOT'OI'PaHHHKOB

[TousaTHe 00 aKCHOMATHYECKOM
MOCTPOEHUHU CTEPEOMETPUHU: AKCUOMBI 1
CTEPEOMETPHUHU U CIEACTBUS U3 HUX

[TousTHE 00 AKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUH U CIEACTBUS U3 HUX

TToHsATHE 00 AaKCHOMATUYECKOM 1




MIOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH H CIICJCTBHS U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anMHoe pacnosioxkeHue npsMbIX B

1 IIPOCTPAHCTBE: NIEpPECEKAIOIIMECS,
napajuleJIbHbIE U CKPEIIMBAIOIINECS
npsMbIe
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: MapajljiesbHbIe NPsMbIE B
MPOCTPAHCTBE; MAPALIETBHOCTD TPEX
TPSIMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npoctpaHctse: [lapaniensHOCTh NPSMON U
IUIOCKOCTH

14 VYrael ¢ cOHanpaBIE€HHBIMA CTOPOHAMU

15 Yros Mexay NpsIMBIMHU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCT IIOCKOCTEN:
napajulesbHbIe II0CKOCTH

18 CBolicTBa napasuieabHbIX TNIOCKOCTEN
[Ipocreiinme npocTpaHCTBEHHbIE (PUTYPHI

19 Ha TUTOCKOCTH: TETPadp, KyO,
napajuleJenunes

20 [TocTpoeHue ceueHunit

21 [TocTpoenue ceuenumii
Kontponbnas padora mo teme "[Ipsmbie u

22 MJIOCKOCTH B TIPOCTPAHCTRE.
[TapanienbHOCTh MPSAMBIX U IJIOCKOCTEN"

93 [IeprieHAUKYIAPHOCTD NPAMOU U

IJIOCKOCTH: MEPIEHAUKYIISIPHBIE MPSMBIE B




IPOCTPAHCTBE

[IpsimMble napaenbHbIe U

24 NEPIEHAUKYIISPHBIE K IITIOCKOCTH

25 [Tpsimble napaienbHble U
NEPIECHIUKYIIIPHBIE K IITIOCKOCTH

26 [Ipu3Hak neprnesauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3Hak neprnesauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH

28 Teopema o npsAMON NepIEHANKYIAPHON
IJIOCKOCTH

29 Teopema 0 psIMO¥ ITEPIIEHAUKYIISPHON
IIJIOCKOCTH

30 Teopema o psAMON NEpHIEHANKYIAPHON
IIJIOCKOCTH
[TepieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSHUE

31 OT TOYKH 110 IUIOCKOCTH, PACCTOSTHUE OT
IIPSAIMOM 10 IIJIOCKOCTH
[IeprieHAUKYISp U HAKIOHHBIE: PACCTOSHUE

32 OT TOYKH 110 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[IeprieHAUKYISp U HAKIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHAE OT
IPSAMOM 10 TIJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TNTIOCKOCTH, PACCTOSTHUE OT
IPSAMOM 10 TIJIOCKOCTH

35 VYIuibl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM U INIOCKOCTBIO

36 JIByrpaHHBIN yroJI, TMHEHHBIN yroj
JBYTPAHHOIO yIJla

37 JIByrpaHHBIN yroJI, TMHEHHBIN yroi




JIBYTPAHHOIO yria

38

39

40

[IepnieHAUKYIAPHOCTD INIOCKOCTEMN:
HNPU3HAK HEPHEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

[leprieHANKYASIPHOCTD IJIOCKOCTEI:

MPU3HAK NEPHEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEN

[leprieHAMKYASIPHOCTD IJIOCKOCTEI:

MIPU3HAK NEPICHIUKYISIPHOCTH IBYX
IIOCKOCTEH

41
42
43

Teopema 0 TpEX nepHneHAUKYIIIPaAx
Teopema o TpEX nepHeHaUKyIIpax

Teopema 0 TpEX nepHneHAUKYIIIPaAx

44

45

46

47

KonrponbHas pabora no remam
"TleprnieHAUKYISIPHOCTD MPSIMBIX U
wiockocTe" 1 "Yribl MeXY OPSIMBIMU U
IUIOCKOCTSIMU"

IToHsATHE MHOTOIPAaHHKKA, OCHOBHBIE
3JIEMEHTBHl MHOTOTPAHHUKA, BBIITYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

IIpusma: n-yronpHas Ipu3Ma; rpaHu U
OCHOBAHUSA IIPU3MBI; IIpsiMasi U HAKJIOHHAs
pU3MBbL; OOKOBasl U MOJIHASL TOBEPXHOCTh
IIPU3MBI

[Tapamenenunen, IpsAMOYIrOJIbHbIN
napajulesIeuIe] U ero CBOMcTBa

48

[Inpamupaa: N-yroapHas NupaMua, TpaHd U
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJIHAS
[IOBEPXHOCTH NTUPAMU/IbI; IPABUIIBHAS U
yceduE€HHas IUPaMHUAA

49

HpaBI/IJ'II)HBIe MHOTI'OT'PpaHHUKU: ITIOHATUC




MPaBHJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
npu3Ma U NpaBUiIbHAS TUPaAMKJIA;
[paBUJIbHAS TPEYTOJIbHAS TUPaAMUIA U
MPaBWIbHBIN TeTpadip; KyO

IIpencrasienue o NpaBUIBHBIX

50 MHOTOI'PaHHHUKAX: OKTadAp, AOJEKadIp 1 1
UKOCadIp.
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOYKH, MPSMOH, TJIOCKOCTH.
o1 DNeMEHTbl CUMMETPUH B UpaMuax, 1
napasuieNienumne1ax, NpaBUIbHbBIX
MHOTOTpaHHHKaX
59 Brraucienue 31eMEeHTOB MHOTOTPaHHUKOB: 1
pé6pa, TuaroHanu, yribl
[Tnomane 60KOBOM MOBEPXHOCTHU U MOJHON
53 MOBEPXHOCTU MPSIMON TPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU TIPSIMON TIPU3MBI
[Tnomaabr 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABHILHOM MUPaAMUJIBI, 1
TeopeMa o IUIOIAA1 OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 Konrponbnas pabora no reme 1
"MHororpaHHuku"
56 [TonsiTHEe 06 00BEME 1
57 O0BEM TUpaMHUTBI 1
58 O0BEM mupamMuIbI 1
59 O0BEM TUpaMHUTBI 1
60 O0BEM mupamMuIbI 1
61 O06BEM npu3MBbI 1
62 O0BEM TPU3MBI 1
63 O0BEM IpU3MBI 1




64

Kontponbnas padota mo teme "OObEMBI
MHOTOTPaHHUKOB"

65

[ToBTOpEeHUE, 0600IICHNE CHCTEeMATH3AIIHS
3HaHuil. [locTpoenue ceuenuii B
MHOTOTPaHHHKE

66

[ToBTOpEHHE, 0000IICHNE CUCTEMATU3AIIHS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUM: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH JIO TIPSIMOH, OT
TOYKH JI0 TIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMUCS TIPSIMBIMHU

67

68

HtoroBast KOHTpoNbHAs paboTa

[ToBTOpenue, 00600IIEHNE CHUCTEMATH3AIUS
3HaHui. Bbruncienue yrios: Mexy
CKPELIMBAIOILUMUCS MPSIMBIMH, MEXKIY
OPSMOM U TIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YIJIOB MEX]y IIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOMIA/Ib TIOBEPXHOCTHU Chepbl

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

BsanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans ceps

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKas mOBEepXHOCTb,
o0pa3ymolne UIHHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
PazsépTka unnunapa. Ceuenus

HUIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJIH TIePICHAUKYISIPHOM OCH IIMIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromnme
KOHHUYECKOH IMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKOU MTOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
IIOJIHON TTOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
PasBépTka konyca. CeueHust Konyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11 KomOuHanus ten BpateHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMCAHHBIN OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tel

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TomoOHbIE TENa B MPOCTPAHCTBE.

16 CooTHOIICHUST MEXIY TUTOMAISIMA
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonrtponsHas padora no Temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJUHAT B
npocrpancTse. KoopanHatel BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

Yron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIEHNN TEOMETPUYECKUX 3aa4

KontponsHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcreMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHme, 0600IIEHNE U
cucreMarn3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHue, 0600IIEeHNE U
cUCTEMATH3ans 3HAHUHA. 3amaun
TUTAHUMETPUHU M METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1
39 cucTeMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUU
33 HToroBast KOHTpOJIbHAS paboTa 1 1
34 [ToBTOpEHME, 0606H_[eHI:Ie u 1
CHUCTEMATHU3AIMs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYEHUKA
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