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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yueGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHMsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJabTaTOB OOy4YEHHUS T€OMETPHH B HAMpPABICHWU JIHUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTPa)KeHUs
MaTEeMaTUYECKON HayKOWl SBJIIEHMH M NPOLECCOB pEAJbHOTO MHpa, MECTe
re€OMETPUU B CUCTEME HayK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIHIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpPMHUPYEMOE TMpPU HU3YYCHHH OOYYarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHY JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIATh U OMNPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJbHOrO ObITHS, (opma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBECHHBIMHU
oOpazamMu O0OBEIMHAET pa3Hble BUABI y4EOHOM M TPYIOBOM J1€ATEIBLHOCTH,
SBIISIETCS. OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyaJbHa
3a7aya (GOPMUPOBAHUS y OOYYaAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MIPAKTUUECKOMN AESITEIbHOCTU IO MHOTUM HalPaBJICHUSM.



[leas ocBoeHust mporpaMmbl ydeOHOro Kypca «I'eomerpusi» Ha 06a3zoBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MpUOOpETeHuss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUM,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
MO CTEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YypOBHE NIpeIHAa3HAdYeHa JIsd
OOyYaroIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOTO 001iero oopasoBanus. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECKUE YMCHHUSI, CBSI3aHHBIC
co crnenupuKo TEOMETPHUH € HEOOXOAMUMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3anad. IlpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax SBISIFOTCS:

e (opmupoBaHue MNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opmMupoBaHuEe NpEACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK O BOKHEHIIUX MaTEeMAaTHYECKUX MOJIEISAX, TO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh pa3HbIC SIBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMupOBaHHME YyMEHHUSI paCIO3HABATh Ha YEPTEkKaX, MOJACISIX U B
pearbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJIAJICHHE METOJIaMU PEIICHUs 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuE yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAHHHUKAX U TeJaxX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHUE  AJITOPUTMAMU  PEIIEHUST  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHHEe yYMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccyX IeHus B XOJAE PEIICHHS CTEPEOMETPHUECKHX 3ajady M 3aJay C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX u TBOPYECKHUX CIIOCOOHOCTEMH
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHUM, KpUTUIYHOCTU MBIIIUICHUS;

e (opmupoBaHue GyHKIIMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
rCOMETPUHU: YMEHHME paclo3HaBaTh TMPOSBICHUS T'€OMETPUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX JKU3HEHHBIX
CUTyallMsX W TMPU U3YYCHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEPHOCTEH, (OPMYyIUPOBATh WX Ha S3BIKE
FEOMETPUU U CO3J]aBaTh TEOMETPUUYECKHE MOJENH, TPUMEHSITh OCBOCHHbIN
FEOMETPUYECKHI ammapar [ PelIeHHs MPaAKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHbBIE PE3YJIbTATHI.



OTIUYUTENEHON OCOOEHHOCTHIO MPOrPAMMBI SBIISETCS BKJIIOYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET IIPOTEKAaHWE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Tpennourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METO/ly 00Y4YEHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCS B Kypce€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET pelIeHUs 3a7ad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME O00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHUS.

OcHoBHbBIE cozeprkarelibHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMbple U TUNIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacmpenenssercs He TOJBKO II0 COJEP)KATEJIbHBIM JIMHHMSM, HO M IO ToJaM
oOyueHusl Ha YpOBHE CpeIHEro oO1Iero oopa3oBaHusl.

Conepxxanue o0Opa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMsSI paboyell MporpaMMbl, pacOopenel€éHHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAaHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMHM OCYILIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYy4YarOIIMXCA, pACIIUPSs U
yrayOnsis €€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a f1Ba rojga ooydenust - 102 yueOHbIX Haca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, ImpsAMas, IUIOCKOCTH,
npoctpancTBo. IloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOEe pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IIEPECEKAOLIUECH,
napajuienbHble W CKpeluBaromuecs mpsaMble. [lapamnenbHOCTs OPSMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B NPOCTPAHCTBE;
[apaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YroJd MEXAy NpPSIMBIMA B IIPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTtei. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesaenunes]; IOCTPOCHUE CEUECHUN.

[leprieHIUKYIJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MpsMBIC IAPAJUICIBHBIE W NEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPIEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOK
IIEPIICHIUKYJIAPHOU IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  YroJI, JIMHEWHBIA Yrojl JBYIPAHHOIO  yTJa.
IleprieHIUKYIISIp YU HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOTrOrpaHHuka. [Ipu3ma: N-yronapHas
pU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbL, OOKOBAst U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuieNenunes U ero cpoicrsa. Ilupamupaa: N-yronpHas nupamuaa, 'paHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuJa. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOI'PAHHHUKU: TOHSITHE MPAaBWJIBHOIO MHOIOTPAHHMKA; NpaBWIbHAS NpHU3Ma U
IpaBWiIbHAs NUPaMHUAA; NPaBWIbHAs TpPEyrojbHas NUpaMuAa U NPABUIbHBIN
TeTpadap; KyO. IlpeacraBieHune O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IUDIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAAX, NapajuleJenuIenax,
MPaBUILHBIX MHOTOIPAHHUKAX.

Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IUIONIA/lb OCHOBaHUIl, TeopeMa O OOKOBOIl TMOBEPXHOCTH NPSIMON MPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABWIBHON MUPAMUIBL,



TeopemMa O TuIomaAn yceu€HHOW mupamunabl. llorstue 06 o0BEMEe. OO0BEM
UPAMUJIBI, TPU3MBI.

[Tomobubie Tema B mpoctpaHcTBe. COOTHONICHHS MEXIY TUIOMIAIIMU
HOBEPXHOCTEH, 00bEMaMK TTOJOOHBIX TEII.

11 KIIACC

Tesia Bpalmenus

[Hunuaapuyeckas MOBEPXHOCTD, oOpa3yroiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBepXHOCTU. LlunmHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTU. KOoHyC: oOCHOBaHME U BepilnHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasyroIniue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAJL MOBEPXHOCTU CREPHI.
B3auMHoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
IJI01Ma/1b ChEepHI.

N300paskeHne Ten BpallleHus Ha TIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KoMOuHnanuu Tenm BpalleHHuss UM MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciueacteus u3 He€. OO0bEM MWIMHJApPA,
KoHyca. O0BEM 11apa u miomaab chephl.

[longoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJOOHBIX TEI.

Ceuenusi mwiMHApa (MapaJUieIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B ipocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IPUMEHCHUEM TMPaBUJI JEUCTBUU C BeKTopamu. lIpsamoyronpHas cucrema
KoopAuMHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocreifmme 3amaun B
KOOpAMHATax. YToJl MeXay BekTopamMu. CKalsSIpHOE MNPOU3BECHHUE BEKTOPOB.
Brruncnenue yrioB Mexay MPSMBIMH U TIOCKOCTAMHU. KoOparHATHO-BEKTOPHBIM
METOJ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.



INVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOSHUS MPOrPaMMbl Y4EOHOTO TIpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO IPaKAAHCKON MO3UIIMU O0YYAIOIIEerocsl Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUHUCKOrO OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHHUS PA3JIMUHBIX CTPYKTYp, SIBJICHUH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlaTpuoTrnyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKON UJICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapoa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOrO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYMBOTO OYIyIIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, pelIeHnH, paccy X IEHUN;
BOCIIPUHUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HaHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC INMHUTAHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U

OT/IbIXA, peryJspHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
NESATEITLHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpINATh OCO3HAHHBIA BBIOOP
Oynymieit npodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU MKU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKOM HAaIIPaBICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHUE:



C(OPMUPOBAHHOCTHIO SKOJOTHYECKOW KYJIbTYPhl, MOHUMAHHEM BIIHMSHHUS
COIIMATIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUWEM TrJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTAalMell Ha NMPUMEHEHUE MATEMATHUYECKUX 3HAHUM IS pELICHUs 3a1ad B
0o0JacCTH OKpy)Karomieil cpefpl, IUIAHUPOBAHUA TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MTOCHEACTBUN JIJIs1 OKPY>KAIOLIEH CPE/IbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTHYeCKON HayKM Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH JJIsl Pa3BUTHUs LMBWIM3ALWU; OBJIAJACHUEM S3BIKOM
MaT€MaTUKM M MaTEMaTUYECKOM KyJIbTYpOMl KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 M HCCIEHOBATEIBCKYIO JESATEIbHOCTD
VHIUBUYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusamMu, YHUBEPCANbHbIMU Pe2yIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanomvie  nosmasamenvhvle — Oelicmeus, — 0OeCnevU8aOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYXcamoweeo  mMupa;,  NpUMeHeHue  J102U4eCcKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBUA:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpeNICICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(UKauuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH U  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIJIOBHBIE;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTaxX, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemyiaraTh  KPUTEPUM  JUIA  BBISBJICHHS ~ 3aKOHOMEPHOCTEH W
IIPOTUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCITOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITCIIBHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEP)KJICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KII€HUS U BBIBOJIBL



BbIOMpaTh crnoco0 pemieHust y4eOHOM 3aaauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopmyaupoBaTh BONPOCH], (UKCUPYIOIIKME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

MPOBOAUTH CaMOCTOSITEIIEHO CILJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJEIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
o0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKITY
00bEKTaMHU, SIBJICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IPOIECCA, a TAKKE BBIABUTATH
MPEANOJIOAKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

2)

BBISBJIATH Je(pULINUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJI PELICHUS 3a1a4H;
BBIOMpAaTh  MH(GOpPMAIMI0 W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;
CTPYKTYpPHUPOBATh UH(POpPMALMIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpaUueCcKH;
OLICHHBATh HaAEKHOCTD uHpopmanuu 1o CaMOCTOSITENIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanvnvie  KOMMYHUKaAmMu@Hvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCTND COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.
OO0menue:

BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U IIEJIIMU OOIIEHMUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1aui, KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;

B X0JIe OOCY>KJIECHHS 3a7]aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAaeMON TEMBI,
PoOJIEMBI, peracMou 3a/1auM, BEICKAa3bIBaTh UCH, HAICJICHHBIC HAa TIOUCK
pEIICHUS; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JIPYTHUX
YYaCTHHKOB JHayiora, OOHapy»XWUBaTh pa3Inuue W CXOJICTBO TO3WIINMN; B
KOPPEKTHOU popMe HhopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTaBIATh  pPE3yJdbTaThl  pEMICHHUS  3a7Ja4yd,  DKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSTEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyaHu4ecTBO:



e TMOHMMATh W  WCIOJL30BATh  MPEUMYIIECTBA  KOMaHIHOW |
WHIMBHUIYIBHON pabOThI MPHU pelieHNH YIeOHBIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHOH JACATENHPHOCTH, IJIAHUPOBATh OPTAaHHU3AIMI0 COBMECTHOMN
paboThI, pacpenensaTh BUABI PadOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;

e YY4acCTBOBAaTh B IPyNMNOBBIX opMax paboThl (0OCYXACHUSI, 0OMEH MHEHHH,
«MO3TOBBIE TITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHIl U
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH UIEHAMHA KOMAaH/IBI,
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHUCTBHSI.

3) Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranusauus:

e COCTaBIISITh IUJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BEHIOMPATH CIIOCO0 PEIICHHUS
C YYETOM UMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ yUETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENILHON pediieKcu Kak OCO3HaHUS
COBEPIIIAEMBIX JEHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB;
BJIQJIETh CHOCOOAMM  CaMOTPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yibTaTa penieH!us MaTeMaTHIeCKON 3a/1a4u;

e TPEABUACTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IPU pEIICHUU
3a/ladyd, BHOCHTh KOPPEKTHUBBI B JIEATCILHOCTh HAa OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWICHHBIX OIIMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH W YCIOBHSAM, OOBICHITH
MPUYUHBI JTOCTUKEHUS WIM HEIOCTHXKCHHS PEe3yIbTaTOB JIEATEIBLHOCTH,
HAXOJIUTh OMHUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, IIPsMasi, IIIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CIIEICTBUS W3 HHUX IIPU PEIICHUHU
reOMETPUYECKHX 3aJ1aY.

OnepupoBaTh NOHATUSAMHU: MAPATIIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE PACHOJIOKEHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh TMOHATUSMU: ABYTPAHHBIA YIoJI, TPaHU JBYIPAHHOTO YT,
pebpo ABYrpaHHOTrO yrja; JUHEWHBIM Yros ABYTPAHHOrO yrja; rpajycHas Mepa
JIBYTPaHHOTO yTJIa.



OnepupoBarh NOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBIA M HEBBITYKIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPAaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMMIa; MPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate ~ MHOrOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKAaUUU (BBIIYKJIbIE W HEBBIIYKJIblE MHOIOIPAHHUKH; IPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIesICUIE bl ).

OnepupoBaTh MOHATUSAMHU: CEKYIAs IJIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHLIUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOJIB3YSl METO/, CJIEIOB.

CrpouTh ce€Y€HUS MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXAEHUE TEOMETPUUYECKUX BEJIMYUH 0 00pa3lam Uiu
QITOPUTMAaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCICHUE PACCTOSHHUNA MEXKIY JBYMsI
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS NPSMBIMHU.

Pemarpb 3a1aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHUU
CTaHAAPTHBIX MaTEeMaTMYECKUX 3aJad Ha BBIYMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucnsate 00bEMBI M TIOIIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpHU3Ma,
nupampga) ¢ OpuMeHeHueM (GOpMyJ; BBIUMUCIATH COOTHOUIEHUS MEXKIY
IUIOIIAASIMU TOBEPXHOCTEHN, 00BEMaMU NOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSIMH: CHMMETpPUS B MPOCTPAHCTBE;, UEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTs reomerpuueckue (aKTbl i PEUICHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoliuX HECKOJIBKO IAroB PELICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

[IpumeHaTs mOpocTEdlIne IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS Ha MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyalluM W TPUMEHSTh HM3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTHUeCcKu C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEajbHbIC
CUTyallUM Ha A3bIKE T€OMETPUH, HCCIEAOBaTh IOCTPOEHHBIE MOJAEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEJIUYHH.



11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHJpPHUYECKAas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IOBEPXHOCTH,
o0Opasymolre KOHUYECKON TOBEPXHOCTH, KOHYC; CepuyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI OJYYEHUS TEJ BpaILlEHUSI.

KnaccuguimpoBaTs B3aMHOE paciosioKeHUE CPepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOrO CJIOS, BBICOTA LIAPOBOIO CIIOS;
IaPOBOM CEKTOP.

Bbrancnsate 00BbEMBI M IUIOMIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMyI.

OmnepupoBaTh TOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalllCHUS.

Bb4ucasTh COOTHOLIEHUSI MEXIY IJIOLIAASIMH MOBEPXHOCTEH M 00bEMaMu
10JIOOHBIX TEJI.

N300paxaTs u3yyaeMble (PUIypbl OT PYKH U C IMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BUJI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLICHUS.

W3BnekaTb, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pHUCYHKaXx.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbImOnmHATE  OEHCTBUS  CIHOXKEHHS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHSTH, KAKUMH CBOMCTBAMHU OHU 00JIaJaIO0T.

[TpuMeHsTh paBUIIO MapaiesenuIea.

OmneprpoBaTh MOHATUSMU: JE€KaPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, Yroll MEXIy
BEKTOPAMHU, CKAJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTs cyMMy BEKTOPOB M MPOU3BEJCHHE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJISIpHOE TMPOM3BEICHUE, pacKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MIIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOW CUCTEME KOOPAMHAT.

[TpumensTh TeomeTpudeckue (HaKThl Ui PEUICHHs CTePEeOMETPUIECKUX
3aJ1ay, MpeAnoJaratoMxX HECKOIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

PemaTte mpocreiiliue reoMeTpuuecKue 3aJayd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJIWHATHOT'O METO/A.



Pemarp 3amaum Ha [0KAa3aTeIbCTBO MATEMAaTHYECKMX OTHOLICHUM W
HAXOXKJIEHUE T€OMETPUUYECKUX BEJIMYUH 0 00pasiiaM WK alrOpUTMaM, MPUMEHSIS
M3BECTHBIC METO/IbI IPH PEIICHUH CTaHAAPTHBIX MAaTEMAaTUYECKHX 3a7a4.

[IpyuMeHATP  MpPOCTEHINNE MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINUTH NpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIC IIOHATHsS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTHYeCKd CHOPMYIUPOBAHHONW TMPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE TEOMETPUHU, WCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeM, arnnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a49M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanuyecrBo yacos
Ne n/m HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI
Bcero KonTtpoabHbie padoTsl
1 BBenenue B crepeoMeTpuio 10
5 [Tpsimbie u IUIOCKOCTH B IPOCTPAHCTBE. [TapannenbHOCTh TPSMBIX 12 1
U TUIOCKOCTEMH

3 [TepnieHIUKYISIPHOCTD MPSAMBIX M IIOCKOCTEH 12
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMUSI, PACCTOSIHUS U YIJIbI 4 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 S)




11 KIIACC

Ne ni/m HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI

Tena BpameHus
OO0BEMEI Tel
BekTopbl U KOOpJIMHATHI B IPOCTPAHCTBE

A W DN -

[ToBTOpEeHUE, 06001IeHNE, CHCTEeMAaTH3aIUsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoJunuyecTBo 4acoB
Bcero

12

10

34

KonTtpoabHbie padoTsl
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

n/n Tema ypoxa Bcero
1 OCHOBHBIE TIOHATHS CTEPEOMETPHUU: TOUKA, MpsiMasi, INIOCKOCTh, TPOCTpaHCTBO. [IpaBuina n3o0paxeHus Ha PUCYHKAX: 1

M300paxXeHUS MIOCKOCTEH, MapalIeIbHBIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
2 [TonsaTus: nepecekaroumecs MIOCKOCTH, MEPECEKAIOUIUECs MpsiMasi U TII0CKOCTh 1
3 [TonsTua: nepecekaromecs MIOCKOCTH, MEPECEKAIOIIUECS MPSIMAs U INIOCKOCTh 1
4 3HAKOMCTBO C MHOT'OI'PaHHUKAMHU, U300paK€HNE MHOTOIPAaHHUKOB Ha PUCYHKAX, Ha IPOEKIIMOHHBIX YEPTEKAX 1
5) HavanbHble cBesieHus 0 KyOe U mupamuie, X pa3BEPTKU U Moaenu. CedeHnss MHOTOIpaHHUKOB 1
6 HauanbHbie cBeieHNs 0 KyOe U mupaMue, ux pa3BepTku U Mojenu. CedeHuss MHOTOTPAaHHUKOB 1
7 [TonsiTHEe 06 AKCMOMATHYECKOM ITOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICJCTBUS U3 HUX 1
8 [TonsiTHEe 06 AKCHMOMATHYECKOM ITOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIICICTBHS M3 HUX 1
9 [TonsiTHEe 06 AKCMOMATHYECKOM ITOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICJCTBUS U3 HUX 1
10 [TonsiTHE 06 AKCMOMATHYECKOM ITOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICJCTBUS U3 HUX 1
11 B3anMHOe pacmnosiokeHHe MPSIMBIX B IPOCTPAHCTBE: MEPECEKAOIINECS, MapaJlICIbHBIC U CKPEITUBAIOIINECS MPSIMbIC 1
12 [TapamiensHOCTh PSAMBIX U TJIOCKOCTEH B IPOCTPAHCTBE: MapaJiebHbIe MPSIMbIE B IPOCTPAHCTBE; MapaICIbBHOCTD TPEX 1
MPSIMBIX

13 [TapanmnensHOCTDH MPSMBIX M IJIOCKOCTEH B IpocTpaHcTBe: [lapamiensHOCTh MPSMOI U TNIOCKOCTH 1
14 VYTrIibl ¢ COHaNPaBIEHHBIMUA CTOPOHAMHU 1
15 VYron Mexay nNpsIMbIMU B TPOCTPAHCTBE 1
16 VYron Mexay nNpsIMbIMU B TPOCTPAHCTBE 1
17 [TapamienbHOCTh TIIOCKOCTEMH: MapasuiebHbIe TIIOCKOCTH 1
18 CBolicTBa apayuIeTbHBIX TUIOCKOCTEH 1
19 [Ipocreiimue MpocTpaHCTBEHHBIC (PUTYPHI HA TUIOCKOCTU: TETPadaAp, KyO, mapauiesenue]t 1
20 [ToctpoeHue cedeHuit 1
21 [TocTpoenue ceueHuit 1
22 KonTtponbnast padora mo teme "[IpsimMple 1 II0CKOCTH B pocTpaHCcTBe. [lapainensHOCTh MPSIMBIX U TUIOCKOCTEN" 1
23 [lepneHIUKYISIPHOCTH MPSMOU U MIIOCKOCTH: MEPIEHANKYISPHBIE MPSMbIE B IPOCTPAHCTBE 1




24

Hp;{Mme nmapaJiyiCJIbHBIC U NCPICHANKYIISIPHBIC K INIOCKOCTHU

1

25 [IpsiMble mapasienbHble U NePHIeHIUKYISPHBIE K TUIOCKOCTH 1
26 [Ipu3Hak nepneHMKyISIpHOCTH NPSIMON U INIOCKOCTH 1
27 [Ipu3Hak nepnesauKyJIIpHOCTH IPSIMOU U INIOCKOCTH 1
28 Teopema o0 npsMOii IEPIIEHANKYIISIPHOH MIIOCKOCTH 1
29 Teopema 0 IpsIMOIA TEPIICHIUKYIITPHOM IITIOCKOCTH 1
30 Teopema 0 IpsIMOiA TEPIICHIUKYIIIPHOM IITIOCKOCTH 1
31 [lepnieHIMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IVIOCKOCTH, PACCTOSIHUE OT NMPSAMOM /10 IIIOCKOCTH 1
32 [lepnieHIUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT NMPSAMOM /10 IIIOCKOCTH 1
33 [lepnieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT IPSAMOM 710 INIOCKOCTH 1
34 [TepnieHIMKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IVIOCKOCTH, PACCTOSIHUE OT MPSAMOM /10 IIIOCKOCTH 1
35 VYrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSAMOM U TIIIOCKOCTHIO 1
36 JIByrpaHHbIi yroJ, JUHEHHBIA yroJl ABYTPaHHOIO yIJia 1
37 JIByrpaHHBIN yroJl, TMHENHBIN YroJl ABYTPAaHHOTO yIia 1
38 [leprieHANKYIAPHOCTH IIIOCKOCTEN: IPU3HAK NEPIICHANKYISIPHOCTH JABYX IIOCKOCTEH 1
39 [leprieHANKYIAPHOCTH IMIIOCKOCTEN: IPU3HAK NEPIICHANKYISIPHOCTH JABYX IIOCKOCTEH 1
40 [leprieHAMKYISAPHOCTH IMIIOCKOCTEN: IPU3HAK NEPIICHANKYISIPHOCTH ABYX IIOCKOCTEH 1
41 Teopema o0 Tpéx nepneHauKyIsIpax 1
42 Teopema o Tpéx nepneHauKyIsIpax 1
43 Teopema o Tpéx nepneHauKyIsIpax 1
44 KontposnbHas padorta no remam "[lepneHANKyYIIpHOCTb NPSIMBIX U TUIOCKOCTEH" 1 "YTIIbI MeXy MPSIMBIMH U TUIOCKOCTSIMH" 1
45 [ToHsATHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPaHHUKA, BBITYKJIbIE U HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa 1

MHOTOTpaHHHKA
46 [Tpu3ma: N-yroabHast pu3Ma; rpaHd U OCHOBaHMS IPU3MBI; NIpsiMast U HAKJIOHHAsl IPU3Mbl; OOKOBasl U TMOJIHAsl IOBEPXHOCTh 1

TIPU3MBI
47 [Tapannenenunen, TpsIMOYTOJIbHBIN MapajieNenumes] 1 ero cBoiicTpa 1
48 HHpeEMHna: N-yrosbHas MUpaMu/Ia, TPaHd ¥ OCHOBaHHME MTUPAaMU/IbI; OOKOBasi M TTOJTHAS TIOBEPXHOCTH MMAPAMU/IBI; TIPABUIIbHAS U 1

yceu€HHas Mupamuia
49 [IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE MTPABUIBHOIO MHOTOTPAaHHUKA; IPAaBUIIbHAS TIPU3Ma U MTPaBUIIbHASI TUPAMUIA; 1

IpaBWJIbHAs TPEYTOJIbHASI MUPAMUIa U IPaBUIIBHBIA TETPadAp; Kyo




50 [IpencraBnenne o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTA3P, TOJIEKAdIP U UKOCAYIP. 1

51 CuMMeTpus B IPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH. DJIEMEHThI CHMMETPHH B TUPAMU/IAX, 1
napaesienunenax, NpaBUIbHbIX MHOTOTPAHHUKAX

52 Bprumnciienre 31eMEeHTOB MHOTOIPAHHUKOB: pEOpa, JUaroHaau, yriibl 1

53 [Tnomaas 60K0BOI NOBEPXHOCTH H MTOJTHOW TTOBEPXHOCTH MPSIMOM MPU3MBI, IIJIOIIAIb OCHOBAHUM, TeopeMa 0 OOKOBOM 1
MOBEPXHOCTH MPSMON TPU3MBI

54 HJIOL.I:IaHL v601<0130171 MIOBEPXHOCTHU U MIOBEPXHOCTH IIPaBUIIBHON MHPaMUbI, TEOPEMA O IIOMIAAN OOKOBOM TOBEPXHOCTU 1
YCEYEHHOM MUPaMUIbI

55 KonTtponbHast pabora no Teme "MHOrorpaHHUKHT" 1

56 [Tonsarue 06 06vEMeE 1

o7 O0bEM upamMu/Ibl 1

58 O0BEM mupamMu b1 1

59 O0bEM upamMuIb1 1

60 O0BEM nupamMuIb1 1

61 O0BbEM TPU3MBI 1

62 O0BEM TPU3MBI 1

63 O0BbEM TPU3MBI 1

64 KonrtpomnbHas padora no reme "O6bEMBI MHOIOI'PaHHUKOB" 1

65 [ToBTOpenue, o6o0IeHue cucteMaTu3anus 3HaHui. [loctpoeHue ceueHuil B MHOrorpaHHUKE 1

66 [ToBTOpenue, 00o0IIeHNE cucTeMaTH3als 3HaHWH. Bbruncienne paccTosHUM: MeXy ABYMsl TOYKaMH, OT TOUYKH JI0 MIPSIMOA, 1
OT TOYKH JI0 TUIOCKOCTH, MEXKTY CKPEIINBAIOIIMMHUCS TPSIMBIMU

67 HToroBast KOHTpOJIbHAs paboTa 1

68 HOBToli)eHI/Ie, 0000111eHHe cucTeMaTH3alMs 3HaHuH. Bbruncienue yriaos: Mex 1y CKpEeIMBaOIIUMUCS MPSMBIMHU, MEXKY 1
IPSIMOM 1 TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIIIOB MEXKY IJIOCKOCTSIMHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

n/n

Tema ypoxka

KoaudecTBO 4acoB

Beero KoHTpoJbHbIe
padoThI
1 Cdepa u map: eHTp, paanyc, AMaMeTp; MO ITOBEPXHOCTH CHEpbI 1
2 B3aumnoe pacronoxenue chepsl U IIIOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; MmIommaas chepbl 1
3 N3o0pakenue cdepsl, mapa Ha miockoctr. CedeHus 1mapa 1
4 [{unuHapuyeckas MOBEPXHOCTh, 00pa3yoIIne WINHIPUYECKON TOBEPXHOCTH, OCh LIUJIMHIPHIECKON 1
MOBEPXHOCTHU
5 [ununaap: ocHOBaHMs U OOKOBAas MOBEPXHOCTh, 00pa3yrollas U OCh; IJIOaAb OOKOBOM U MOTHOM 1
MIOBEPXHOCTH
6 N306paxkenne nunuuapa Ha miaockoctu. Pazséprka nununapa. CeueHus LWiIMHApa (IJI0CKOCTRIO, 1
napauieTbHOM WM MEePIeHAUKYIISIPHON OCH IIMIIMHIpA)
7 Konunueckas moBepXHOCTb, 00pa3yrolire KOHNYECKOW MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOU 1
MIOBEPXHOCTH
8 KoHyc: ocHOBaHME U BepIMHA, 00pa3yromas U 0Ch; TUIOMIAb OOKOBOH M ITOJIHON MTOBEPXHOCTH 1
9 Yceu€HHblil KOHYC: 00pa3yroIie U BHICOTa; OCHOBAHUS U OOKOBasi TIOBEPXHOCTh 1
10 N3obpaxenue konyca Ha miIockocTu. Pa3Béprka konyca. CedeHust KoHyca (IIIOCKOCThIO, MapaieTbHON 1
OCHOBAHMIO, U MJIOCKOCTBIO, IPOXOAIIEH Yepe3 BepIINHY)
11 Kom6unarus ten BpauieHus: ¥ MHOTOTpaHHUKOB 1
12 MHororpaHHuK, OIMCaHHBIN 0KOJIO chepsl; chepa, BiMcaHHAs B MHOTOTPAaHHUK WJIM B TEJIO BPAIlCHUS 1
13 [TonsiTne 06 06b€Me. OCHOBHBIE CBOWCTBA O0BEMOB TEN 1
14 O0BEM IUIHHpA, KOHYCa 1
15 O0BEM mrapa u miomaas chepsl 1
16 [TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS! MEXKTY IJIOLIAIIMU TIOBEPXHOCTEH, 00bEMaMU 1
IMOJOOHBIX TEI
17 KonTponbhas pabota no temam "Tena Bpamenus" u "O6beMbl Ten" 1 1
18 BekTop Ha MII0CKOCTH U B MPOCTPAHCTBE 1
19 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB 1
20 YMHOKEHHE BEKTOpa Ha YHCIIO0 1




21 PaznoxxeHue BekTopa 1o TpéM HEKOMILIaHAPHBIM BekTopaM. [IpaBuio napaienenunena 1

22 Pewienne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUJI ACUCTBUI C BEKTOpaMuU 1
IIpssmMoyroapHas cucreMa KoopauHaT B npocTtpancTse. Koopanuatel BekTopa. IIpocreiue 3agauu B

23 1
KOOpJAMHATax

24 Yron mexay Bektopamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB 1

25 Beruncnenue yrioB Mexy OpSMbIMU U IJIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBII METO/ TP PELIEHUH T€OMETPUYECKUX 3a/1a4 1

27 KonTtponbHast padota no Teme "BeKTopbl 1 KOOpAWHATHI B MPOCTpaHCTBE" 1

28 [ToBTOpenue, 0600IIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (DUTYPHI, (haKThI, TEOPEMBI Kypca 1
IUIAHUMETPHUH

29 [ToBTOpenue, o6o01IeHNe U cucTeMaTu3anus 3HaHuil. OcHOBHBIE GUTYpHI, (haKThl, TEOPEMBI Kypca 1
IUTAHUMETPUU

30 [ToBTOpenue, 0600IIEeHNE U CUCTeMAaTH3aIHsl 3HAHUH. 3a/1a4y TUTAHUMETPHH U METO/IbI X PEIICHHS 1

31 [ToBTOpenue, 0600IICHNE 1 CUCTEMAaTH3aIMsl 3HAHUHN. 3a/1a4M TUTAHUMETPHH U METO/IbI X PEIICHHS 1

30 [ToBTOpenue, o6o01IeHNe U cucTeMaTu3anus 3HaHuil. OcHOBHBIE GUTYpHI, (aKThl, TEOPEMBI Kypca 1
CTEpEOMETPUN

33 Hrorosas kKoHTpoOJIbHAS paboTa 1

34 [ToBTOpeHue, 0600IIeHNE U CHCTEMAaTH3aIUs 3HAHU I 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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