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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOTO 00pa30BaHUS.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEILHOTO PA3BUTHUS IMYHOCTH O0YYAIOIHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIe€OMETPHHM Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX pe3yJabTaToOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUU JIMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(GYHKIIMOHATIBHOM MaTeMaTH4eCKOW TPaMOTHOCTH, HM3Y4YEHUS IPYTHX YYEOHBIX IUCLUIUIMH.
Pa3BuTtne y oOyyarommxcsi NpaBHIBHBIX MNPEACTABICHUH O CYIIHOCTH W HPOHUCXOXKICHUH
TreOMETPUYECKUX a0CTpaKIMii, COOTHOIIECHUH PEAbHOTO U WICATBHOTO, XapaKTepe OTPaKEHHUS
MaTE€MaTU4YeCKONW HAyKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJM MaTeMaTHYECKOrO MOJICIMPOBAaHMS B HAyYHOM IIO3HAHMM U B TPAKTHKE
CIocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YYaIUMXCS, a TaKKe KauecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afalTalliid B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTCsT OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OOIIero
o0pa3oBaHus, TaKk Kak OOecledrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MpbllUIeHUE, (GopMHUpyeMOe MpU H3yYEHUH OOYYaroIIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKIECHUH B XOJlE peIICHUsS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTe’nbHOCTH 4YenoBeka. OpHEeHTalusl yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAIbHOrO OBbITHS, (hopMa OTpaXKeHHs OKpYXKAloIEro MHupa,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO IPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUIBI YI€OHOH U TPYIOBOM
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAdyecTB, IMO3TOMY akTyajbHa
3agada (OpMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHNIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
NEeSITETHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llenb ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
NeWCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHELUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYaIOIIMXCS
CpelHEeH IIKOJBbI, HE HCHBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYAHEHHH Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM o01ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yo0KoO, €clii B JalibHEHIIeM BO3ZHUKHET He00XOAUMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTYyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TejlaX BpALIEHUsS Kak o
BOXHEHIINX MAaTEMAaTUYECKUX MOJIENAX, TO3BOJISIOIINX ONMMUCHIBATH M U3y4aTh pa3Hble
SBJICHUS OKPY>KAIOIIIETO MUPA;

e (opMupoBaHME YMEHHMs paclO3HaBaThb Ha 4YEPTEXaxX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHHE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IOHATHUSMH O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHUS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEIUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUIEHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TreOMETPUYECKUI  ammapaT Uil pelleHHs NPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUH
B HayaJle €ero U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
ornpenen€HHbIM 00pa30M OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKAaHHE WHTYHUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEpEOMETPUU MPOBOJUTCS 3a CUET pellleHus 3a/1a4 Ha CO3/JaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpHpOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIJIIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kmaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTHU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B TPOoCcTpaHCcTBe». DopMupoBaHue JOTHUECKUX YMEHUHN pacpeaessieTcss He TOJIbKO



10 COJACPKATeNbHBIM JIMHHUSIM, HO W MO0 ToxaM oOydeHHs Ha YPOBHE CpPEIHEro OO0MIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJICHUE TI'EOMETPUYCCKMMH  TOHATUSMH W HaBBIKAMH  OCYIIECTBIISIOCH
MOCJIEIOBATENIBHO U TOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun otBoauTCs 2 4yaca B Heaemno B 10 kinacce u 1 yac B Hepeno B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEpPEOMETpUH. TouKa, IpsiMasi, IVIOCKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpelIMBamoIuecs npsaMble. IlapamienbHOCTs NPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBbIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPIMBIX; MapaUICIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIy IpPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. IIpocreiine npocTpaHCcTBEHHbIE (PUIYPBI Ha MJIOCKOCTH: TETPAdIp,
KyO, mapauieNenuIie ], MOCTPOSHNE CEUCHUH.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O TPAMON IEPHEHAUKYISIPHON
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 [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIIYKJIbIE MHOTOIPAaHHUKHU; pa3BEPTKa MHOrorpanHuka. llpusma: n-yroiapHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl INpU3Mbl W nupamuabl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMK/JIa; MpaBUiIbHAs TPEYrojibHas MMpaMKia U MpaBUIbHBIN TeTpasap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HpU3MBI U
MUpPaMULBL.

CuMmMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENIBHO TOYKH, TMPSAMOM, MIIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMUax, MapajuieJenuIe ax, MpaBUiIbHbIX MHOIOTPDAaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMHUpaMUAbI, TeOpeMa O IJIom@aau yceu€HHo nupamuabl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

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



11 KUIIACC

Tesa BpaleHus

[MunuHapuueckas MOBEPXHOCTh, O0Opa3yloIMe IWIMHIPHUUYECKONH IMOBEPXHOCTH, OCh
HWIMHpUYECKOl moBepxHocTU. L{unuuap: ocHoBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yrolas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3yroline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BeplIMHA, OOpa3yollas U OCh; IUIOIMIAIb
OOKOBOM M TIOJHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3ylollue U BBICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUaMETp; IJIOMIAAb IMOBEPXHOCTH cdeprl. B3aumnoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miouanb chepsl.

N3o06paxenue e BpallleHus Ha IIOCKOCTH. Pa3BépTka nunuHApa 1 KoHyca.

KomOuHanuu Tten BpalieHus ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
MPsIMOYTOJIBHOTO Tapaienenumneaa u cieactBus u3 He€. O0bEM mumHapa, KoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[TomoGuble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMH IMOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEIN.

Ceuenuss nunuHApa (MapayielbHO M MEPHeHIUKYISAPHO OCH), CEUeHHUs KOHyca
(mapaienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPLIUHY), CEUEHUS 11apa.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha niockocTy U B pocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha yucio. Pa3nokeHue BeKkTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. IlpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMH.
IIpsmMoyronbHas cucremMa KOOpAMHAT B mpocTpaHcTtBe. KoopamuHatel Bekropa. IIpocreimmue
3a7a4yl B KOOpJAMHATax. Yroid Mexnay BekTopamu. CKalsgpHOE NPOU3BEIEHUE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMEH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHMs IporpamMmbl ydeOHoro npeamera «MaremaTuka»
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 1 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 BOCIIUTAHHe:

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

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOTO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM LIEHHOCTU TPYJOJIO0US; MHTEPECOM K PAa3IMYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHUEM COBEpILATh OCO3HAHHBIN BbIOOp OyayIiel npodeccuu U peasn30BbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa3oBaHHUIO H
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BIMSIHUS COILHAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aMbHOTO  XapakTepa JKOJOTMUYECKUX  MpoOsieM; OpUEeHTalued Ha  [pUMEHEHUe
MaTeMaTHUECKUX 3HAHMUHU Ui pelIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJI1 OKPYKAIOILIEN CPEJIbI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YeJI0BEUYECKON JESTENbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LUBUIM3ALUMY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKa
XapakTepU3YIOTCd  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
Oelicmeusimu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUupa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue aeiicTBus:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYEeCKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUM;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpaBHEHUS, KpUTEPUU IPOBOJIMMOTO aHAIN3a;

® BOCIPUHHUMATH, (POPMYTUpPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHULaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; MpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlenaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOUeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

e BbIOMpaTh cnocob pemieHus y4eOHOHM 3amauu (CpaBHHMBATH HECKOJIBKO BAapUaHTOB
pelieHus, BbIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHbIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® UCMOJb30BaTh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
dbopMynHUpoBaTh BOIPOCH], GUKCUPYIOIUE TPOTUBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3Yy, APIYMEHTUPOBATh CBOIO IO3UILHIO,
MHEHHE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, SBJIEHUs, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3ybTaTOB, BBIBOJIOB U 000OIICHMIA;



MMPOTrHO3UPOBATH BO3MOXKHOC Pa3BUTUC NNPOLECCA, 4 TAKIKC BBIABUTATh NPCAIIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

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

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIOB, AaHAJIU3UPOBATbH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B Pa3IMYHBIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMKM IO CaMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAmMuUHble Oelicmsus, 00ecnewusaom c@opmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OoOLIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1e 00CYKJIeHHUS 33a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOM TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALNCICHHLBIC Ha IIOMCK PCUHICHUA,
COIIOCTABJIAITb CBOU CYXXACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Auajiora,
00HapY)XMBaTh pa3In4ue U CXOJCTBO IMO3UINHI; B KOPPEKTHOH opme HOopMyIUpOBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEACTAaBIATE PE3YIbTAThI PCIICHUA 3aJa4r, OKCIICPUMEHTA, UCCICIOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBUIYaTbHOW pabOTHI
MpU pEIIeHWH YYEeOHBIX 3aj7ad; MPUHUMATHh I1€JIb COBMECTHOW JESTEIHHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensTh BHIBI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpolecC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboTsl (00CYyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
MTYPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOThI U KOOPJAMHHPOBATH CBOU
JEUCTBUSI C IPYTMMHU WICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHPOBAHHBIM yUaCTHUKAMHU B3aUMOJACHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmoiCilo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusaunus:

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéTom
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIeHUH ¢ y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTpPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPH PELIEHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHHUSI WJIM HEIOCTH)KEHUS PEe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPHUYECKHUX
3ajad.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE PacoI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHATHUAMHU: JIBYTPAaHHBIA Yroj, TpaHH [ABYIPAaHHOTO Yyria, pedpo
JBYTPAHHOIO yIJjia; JMHEHHBIA yroJl ABYTPAHHOIO YIJIa; FpaaycHas Mepa JIBYTpPaHHOIO yrJja.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHMK, BBIMYKJIBIH M HEBBIMYKJIBI MHOTIOIPaHHUK,
3JIEMEHTbl MHOTOTPaHHUKA, TPABUIIbHBI MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (ITUPaMUAA; MPHU3Ma, MPSIMOYTOJIbHBIHI
napajuiesenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBINYKJIbIE M HEBBITYKIblE MHOTOTPAHHUKHU; TPaBHJIbHbIE MHOTOTPAaHHUKH; MpsMble U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIE/IbI).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEI0B.

CrpouTh ceueHUs: MHOTOI'PAaHHUKOB METOAOM CJIEJO0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxXOXJAEHHE TEOMETPUYECKHX BEJIMYMH 1O ob0paslaM WId
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUUECKHE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTeMaTUYECKUX 3aJad Ha BBIUMCIEHHE PACCTOSHUN MEXIy IBYMS TOUKAMH, OT TOYKH JI0
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXKY CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemarp 3amaun Ha HaxOXIAEHHE TEOMETPUYECKMX BEIMYMH 10 oOpasuaM WIu
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUUECKHE METOJbl MPU PEHIeHHH CTaHAApTHBIX
MaTEMaTHUYECKUX 3a/a4 HAa BBIYHUCIEHHE YIJIOB MEXAY CKPELIMBAIOIIMMUCS NPSMBIMH, MEXIY
IPSIMOM M TIOCKOCTBIO, MEXAY TUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIAIM TOBEPXHOCTE MHOTOTPAaHHUKOB (IIpU3Ma, MHpaMuia) ¢
npyUMeHeHHeM (GOpMyJ; BBIUUCISATH COOTHOIIEHUS MEXIy IUIOUIaJSMH IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHS B TPOCTPAHCTBE, LEHTP, OChb M IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpumeHATh TeoMeTpuueckre (akThl IS pEIICHHS CTEPEOMETPUYECKUX —3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPHUPOAE U KHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh PEalbHbIC CHUTYyallud H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  TpOLECCEe TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh peajbHbIE CUTYyallMd Ha SI3bIKE T€OMETPHUH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHYCCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: UWIHHIPUYECKas MIOBEPXHOCTH, oOpasyroiue
[WIAHIPAYECKON TIOBEPXHOCTH; IMJIMHIP; KOHUYECKAs TOBEPXHOCTH, 00pa3yIONINe KOHHYSCKON
MIOBEPXHOCTH, KOHYC; CheprUuecKas TOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (MUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS TN BPAIICHHUS.

KnaccuduiupoBars B3auMHOE pacioioKeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHSMH: IMAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00bEMBI U TIOIMIAIN TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX TeNl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIMUCASTE COOTHOIIEHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 0O0bEMaMU MOJOOHBIX
TeJL.

N300paxarh u3ydaemble (UTYpPHI OT PYKH M C TPHMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

M3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPa30BBIBATh HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKux GUrypax, MpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKCHHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXXEHHS BEKTOpa
Ha YUCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIaIatoT.

[TpuMeHsTh IpaBUIIO Mapaielenuea.



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reoMmeTpuueckue (AKTBl Il PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinye reoMeTpUUeCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
METO/A.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKMX OTHOIICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI TIpU
pEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 33]1a4.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUUCCKUX 3a]1aY.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHUS B  MPOILECCe IOUCKAa PEHICHUS  MaTeMaTHYeCKU
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEIU C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH M TEOpPEM,
anmapara aJreOpsl; peniaTh MPaKTUICCKHUE 3a/1a9H, CBI3aHHBIC C HAX0XKICHIUEM I€OMETPHICCKIX
BEJIMUKH.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC
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MHororpaHHuKH 11 1 https://m.eds00.ru
bubmmoteka IIOK
OO6bEMBI MHOTOIPaHHUKOB 9 1 https://m.edsoo.ru
bubmuoreka [{OK
[ToBTOpEHME: CeUeHUs], pACCTOSTHUS U YTJIbI 4 1 https://m.edsoo.ru
OBILIEE KOJIMYECTBO YACOB I1O 68 5
I[MTPOTPAMME




11 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue
Ne (undposbie)
pa3jiejioB U TeEM KonrpoJsbusie | IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
MporpamMmMbl padoThI padoThI
pecypchl
Tena Bparenus 12
OOBEMEI TET 5 1
Bexkrops! u
3 KOOPJIMHATHI B 10 1
IIPOCTPAHCTBE
IToBTOpEHME,
4 0000111eHHE, 7 1
cucTeMaTu3alus
3HaAHUHU
OBLIEE
KOJIMYECTBO YACOB 34 3 0

I10 ITPOIT'PAMME













INOYPOYHOE IINTAHUPOBAHUE
10 KUIIACC

Ne
n/n

Tema ypoka

KoanuyectBO
4acoB

Bcer K
0

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTeibH
ble pecypchl

OCHOBHBbIE NIOHATHUS CTEPEOMETPUU: TOUKA, IpAMas,
IJIOCKOCTB, MpocTpaHCcTBO. IIpaBuia nzodpaxeHus
Ha PUCYHKaX: N300pakeHUs IJIOCKOCTEN,
napajiesIbHBIX NPSAMBIX (OTPE3KOB), CEPEIMHbBI
oTpe3Ka

Ilonsatus: nepeCceKaromuecs MmiIOCKOCTH,
nepeCCKaromuecs nmpsamMasd u rjiIoCKOCTb

Ilonsatus: MnepeCCKaromuecs MmiIOCKOCTH,
nepeCCKaromuecs nmpsamMasd u rjiIoCKOCTb

3HaKOMCTBO C MHOI'OI'paHHUKaMHU, U300paKeHHe
MHOTI'OI'PaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax

HavanbHble cBeieHus 0 Kyoe U nmupamujie, ux
pa3BépTKU U Moaenu. CeyeHus MHOTOIPaHHUKOB

HavanbHble cBeieHus 0 Kyoe U nmupamujie, ux
pa3BépTKU U Moaenu. CeyeHns MHOTOIPaHHUKOB

[TonsiTre 06 akCMOMaTUYECKOM IOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TonsiTre 06 akCMOMaTUYECKOM IOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM IIOCTPOCHUU
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U
CICOCTBUA N3 HUX

10

[TousiTHe 00 aKCHOMATHYECKOM IIOCTPOCHUUN
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U
CICOCTBUA N3 HUX

11

Bzaumuoe PacCIoJIOKCHHUEC IPAMBIX B
IMPOCTPAHCTBE: MEPECCKAIOIHECH, MMApaJICIIBHBIC U
CKpCIIUMBAOIIHUECA IIPAMBIC

12

[TapanneasHOCTh NPSIMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MapaliesbHbIE IPSMBIC B
MPOCTPAHCTBE; MaPAJIETbHOCTD TPEX MPSIMBIX




HapaJ'IJ'IeJ'ILHOCTB IMPpAMBIX U IUIOCKOCTEH B

13 npoctpaHctse: [lapannensHocTs npsmMol U
IJIOCKOCTH

14 VYTiBl ¢ COHAINIPABICHHBIMU CTOPOHAMHU

15 VYros Mexay NpsMBIMU B IPOCTPAHCTBE

16 VYros Mexay NpsSMBIMU B IPOCTPAHCTBE

17 [TapanenbHOCTh MIOCKOCTEN: apaiesibHble
IJIOCKOCTH

18 CBoiicTBa mapajyIeIbHBIX TUIOCKOCTEH

19 [Ipocreiinye npocTpaHCTBEHHBIE PUTYpBI HA
IUIOCKOCTH: TETpas3p, KyO, napasiesenumnes

20 [TocTpoenue ceueHuit

21 [TocTpoeHue ceueHuit
Kontponbnas padota nmo teme "[Ipsmbie u

22 IUIOCKOCTH B npocTpaHcTse. [lapannensHocTs
MPSIMBIX U IJI0CKOCTEN"

93 [leprieHANKYIAPHOCTH NPSIMOM M MJIOCKOCTH:
NEPIICHAUKYIISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE

24 [IpsiMble apaieNbHbIEC U TIEPIICHINKYIISIPHBIC K
TUTOCKOCTH

o5 [IpsiMble apaieNbHbBIE U TIEPIICHINKYIISIPHBIC K
TUTOCKOCTH

26 [Ipu3Hak nepneHANKyJIIPHOCTH IPSIMOU U
TUTOCKOCTH

7 [Ipu3Hak nepneHAuKyJIIpHOCTH IPSIMOU U
TUTOCKOCTH

28 Teopema o mpsiMoii IEPIICHIUKYIISIPHOH MIIOCKOCTH

29 Teopema o mpsiMoii EPIICHIUKYIISIPHOM MJIOCKOCTH

30 Teopema o mpsiMOii IEPIICHIUKYIISIPHOM MIIOCKOCTH
[NeprieHUKYIAp ¥ HAKIOHHBIE: PACCTOSHHE OT

31 TOYKH J0 TUTIOCKOCTH, PACCTOSTHUE OT MPSIMOH 110
TUTOCKOCTH
[NeprieHUKYIAp ¥ HAKIOHHBIE: PACCTOSHHE OT

32 TOYKHU J0 TIIOCKOCTH, PACCTOSHUE OT MPSIMOH J10
TUIOCKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE: PACCTOSTHHE OT

33 TOYKHU J0 TIIOCKOCTH, PACCTOSTHUE OT MPSIMOHL J10
TUIOCKOCTH

34 [eprieHAUKYIAp U HAKIOHHBIE: PACCTOSHHE OT




TOYKH O0 IJIOCKOCTH, PaCCTOSAHUE OT pr[MOﬁ a0
IIJIOCKOCTH

VYTIIbl B IPOCTPAHCTBE: YIOJd MEXKAY IPSIMON U

35
IIJIOCKOCTBIO

36 JIByrpaHHbIN yToJ, JUHEHHBIA YTOJ ABYTPAHHOTO
yria

37 JIByrpaHHbIN yToJ, JUHEHHBIA YTOJ ABYTPAHHOTO
yria

38 IlepneHUKYISAPHOCTD IIJIOCKOCTEM: IPU3HAK
MEPIEHIUKYJISIPHOCTH JBYX IUIOCKOCTEN

39 [lepneHMKyYISAPHOCTD IIJIOCKOCTEM: IPU3HAK
MEPIEHIUKYJISPHOCTH JBYX IUIOCKOCTEN

40 [lepneHMKyYISAPHOCTD IJIOCKOCTEM: IPU3HAK
MEPIEHIUKYJISIPHOCTH JBYX IUIOCKOCTEN

41 Teopema 0 TpEX NepHeHANKYIIApAX

42 Teopema o Tpéx nepneHAUKYISIpax

43 Teopema o TpEX mepreHANKYIApax
KonTponbHas padoTa no remam

44 "[lepneH IUKYISIPHOCTD NMPSAMBIX U MJIOCKOCTEH" U
"V el MEXAY OPSIMBIMU U TNIOCKOCTAMHU"
[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 MHOTOTPaHHUKA, BBITYKJIbIE U HEBBITYKIIbIE
MHOT'OTPaHHUKH; Pa3BEPTKAa MHOTOIPAaHHUKA
IIpu3ma: N-yroyibHas Mpu3Ma; TpaHd U OCHOBAHMUS

46 MIPU3MBI; TIpsIMast U HaKJIOHHAsl IPU3MBbI; OOKOBast U
II0JIHAsl TOBEPXHOCTh IIPU3MBI

47 [Tapamtenenunen, NpsAMOYTrOJIbHBII
NapajuleNIENUIE] U €r0 CBOWCTBA
[Iupamuna: N-yrosnbHas nupamuaa, TpaHu v

48 OCHOBaHHE MUPaMH/JIbl; OOKOBAs U MOJTHAS
MTOBEPXHOCTh MUPAMHU/IbI; TPABUIIbHASI U yCeUEHHAsS
nupamua
[IpaBuiIbHBIE MHOTOTPaHHUKHU: MTOHSITHE

49 MPaBWJIBHOIO MHOTOTpaHHUKA; MPaBUIIbHAS TPU3Ma
Y TIpaBWJIbHAS TUPAMUJA; PaBUIIbHAS TPEYroJbHas
NMpaMuia U MpaBUIbHBIN TeTpasap; Kyo

50 [IpencraBienue o NpaBUIbLHBIX MHOIOTPAHHUKAX !
OKTa3JIp, JOJAEKA3AP U UKOCABP.

51 CuMMeTpHst B IPOCTPAHCTBE: CHMMETPHS

OTHOCHUTEJIBHO TOYKH, MPSAMOM, IIIOCKOCTH.




OEeMEHTBI CUMMCTpPUHU B ITUpaMUJax,
napajjiCicenuieaax, mpaBUujIbHbIX MHOI'OIpaHHUKAX

Brruncnenue 37eMeHTOB MHOTOTPaHHUKOB: pEOpa,

52 1
JMarOHaNH, YIibl
[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
53 MOBEPXHOCTHU MPSMON MPU3MBI, TUIOIIAIb 1
OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH
IIPSIMOM IIPU3MBI
[Tnomanp 60KOBOM MOBEPXHOCTH U IOBEPXHOCTH
54 MPaBUJILHOM NMUPAMHKJIbI, TEOPEMA O TUIOIIAIN 1
OOKOBOI TIOBEPXHOCTH YCEUEHHOUN MUPaMUIBI
55 KonTponbnas padora no teme "MHororpanHHuku" 1
56 [Tonsarue 06 006BEMeE 1
S7 O0BEM nupamMuIbI 1
58 O0BEM nupamMuIbI 1
59 O0BEM nupamMuIbI 1
60 O0BEM nupamMuIbI 1
61 O0BEM pU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM pU3MBI 1
64 IIpoBepounas pabota no teme "OObEMBI 1
MHOTOTPaHHUKOB"
65 [ToBTOpeHue, 0600IIEHNE CUCTEMATH3AINS 3HAHHM. 1
[TocTpoeHne ceueHnii B MHOTOTpaHHUKE
66 Hrorosas KoHTpoJIbHAsT paboTa 1
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AINS 3HAHHH.
67 Beruncnenue paccTossHUNA: MKy 1BYMs TOUKAMH, 1
OT TOYKH JI0 MPSIMOM, OT TOUKH JI0 IJIOCKOCTH,
MEXy CKPEIUBAIOIIUMUCS TPSIMBIMHU
[ToBTOpEeHMEe, 06001IeHNE CCTEMaTU3alUs 3HAHUH.
68 Brruucrienue yrioB: MeXy CKpeIMBaIOIUMUCS 1
MPSIMBIMH, MEXIY MPSAMON U TIIOCKOCTHIO,
JIBYTPAaHHBIX YIJIOB, YTJIOB MEX]y IUIOCKOCTAMHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: HeHTp, paganyc, TUAMETP;
IUIOINA/b MOBEPXHOCTU Cephl

Bsanmuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTeIbHas IIIOCKOCTh K
cdepe; mwromanb chepsl

U3zobpaxenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

[{umuHaprdeckas TOBEPXHOCTb,
o0pa3yromue HUIHHIPHIECKON
MOBEPXHOCTHU, OCh ILIMJIMHIPUIECKOIN
MOBEPXHOCTHU

[unuaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yromias u oCh;
ILIONIA b OOKOBOM H MOJIHOM
MIOBEPXHOCTH

N306paxkenne nuauHApa Ha MIOCKOCTH.
Pazeéprka mmimapa. CeueHus

MUTUHAPA (TTIOCKOCTHIO, apalIeIbHON
WM TIEPIEeHIUKYIISIPHON OCH LIMITUHAPA)

KoHnueckasi moBepXHOCTh, 00pa3yroIme
KOHUYECKOU TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH TTOBEPXHOCTH




KOHYCZ OCHOBAaHHE U BEPIIIHHA,

8 00pa3yrolas 1 0Ch; IJIOIMA b OOKOBOM 1
MOJIHOM MMOBEPXHOCTHU
Y ceu€HHBIM KOHYC: 00pa3yroIIue 1

9 BBICOTA; OCHOBaHUS U OOKOBas
MOBEPXHOCTh
N300pakeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTAPAJUICITEHOM
OCHOBAaHUIO, U TUIOCKOCTBIO, TPOXOISAIICH
yepes3 BEPIIMHY)

1 KoMOuHarws Ten BpameHus u
MHOTOTPaHHUKOB
MHororpaHHuK, ONMMCAaHHBIA OKOJIO

12 cthepsl; chepa, BOUCaHHAS B
MHOTOTPaHHHK I B TEJIO BPAICHHS

13 [Tonsitre 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tel

14 O0béM nMIMHIpa, KOHYCa

15 O06BEéM mapa u miomaas cheps
[Tono6OHbIe Tena B MPOCTPAHCTBE.

16 CoOOTHOIIEHUS MEXTY TUIOIAIIMHU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN

17 KonTtponbHas padora no temam "Tena
BpameHus" u "O6beMbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHUE BEKTOPOB

20 YMHOKEHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenue BekTopa mo Tpém
HEKOMIUTaHapHBIM BekTopaM. [1paBuiio
napasuiesenumneia

22

Pemenue 3aay, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUI C
BEKTOpaMHU

23

[IpsimoyrosipHas cucreMa KOOpAUHAT B
npoctpancTse. KoopanHatel BeKTOpa.
[Ipocreitmme 3aga4n B KOOpAMHATAX

24

VYron mexay Bekropamu. CKajsipHOe
MIPOU3BE/ICHUE BEKTOPOB

25

Brluucnenue yrioB Mexy NpsIMbIMUA U
IJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

27

KontponbHas padota o Teme "BekTopsl
Y KOOPAMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, o6o0IIeHNE 1
cucremaTtusanus 3HaHuil. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
IUTAaHUMETPHUH

29

[ToBTOpenue, 060061IeHUE U
cucremaTru3anus 3HaHui. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpenwue, 0600IIEHNE 1
cUcTEMAaTH3alis 3HaHui. 3agaun
TUTAHUMETPUH B METOJIbI UX PEIICHUS




[ToBTOpEHHE, 0000IICHUE 1

31 cucTeMarTu3alus 3HaHui. 3amaun 1
MJIAHUMETPUHU U METOJIBI KX PEIICHUS
[ToBTOpEHME, 0000IICHUE U

39 cucteMaTusanus 3HaHuii. OCHOBHBIE 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEpEeOMETPUHN

33 Wrorosas koHTpOJIbHAS paboTa 1

34 [ToBTOpeHwme, 0606meH1:Ie U 1
CHUCTEMaTH3alus 3SHAaHUI

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






