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IIVTIAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPHUSA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOlenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICHWCTBOBATH C COIMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUMCKONM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM POCCHUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, WCMOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTHYECKOEe BOCTIMTAHME:

JCTETHMYECKOE  OTHOIIEHHWE K  MHUPY, BKJIIOYas  OCTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pEUIeHUM, pacCyXIEeHUH, BOCIHPUUMUYHUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMIHBIM cdhepam
npohecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COIHAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefibl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU WX BO3MOXKHBIX TOCIEICTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl pa3BUTHS LIMBUIN3ALIUU,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA MU MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYUIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENbCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.
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METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIM MpHU3HAK KiIacCU(UKALUKU, OCHOBAHUA [UIsi 00O0OLIEeHUS U
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHbIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTHBOpeuus B (akrax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U POTUBOPEUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOUpaTh CcrHoco® pemieHus YydeOHOW 3afauu (CpaBHHMBATh HECKOJIbKO BapUAHTOB
peuieHusi, BbIOMpaTh HamOoJiee TMOAXOMAUIMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKue AeiiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYUE, MpoOIeMy, YCTaHABIMBATH HCKOMOE H JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCaMHU;

CaMOCTOSTENbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHMUS, OIICHUBATh JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a/1auu;

BbIOMpaTh WHGOPMAIMI0O W3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, AaHAJTU3UPOBAThH,
CHCTEMaTH3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3TUYHBIX BHJIOB U  (QopMm
MPEICTABIICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTABIATH €€ B pa3IMYHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIIMM TIO CAMOCTOSITEIBHO  CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTuBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENISAMU
06HleHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IIUCBMCHHBIX
TCKCTaX, JdaBaTb IIOACHCHHA IIO XO,Z[y peH_IeHI/IH 3aJga4u, KOMMGHTI/IpOBaTB HOHY‘IGHHLIP'I
pe3ynbTart;
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B XOJle OOCYXKACHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEeMbI, MPOOJIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JUANOra, OOHApYKUBaTh Pa3Inyve M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMmMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTAUH |
O0COOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOIIECCa U pe3yiIbTaTa PelIeHUsl MaTeEMaTUYECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHATH HPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3ysbTaToOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

IOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUIYaIbHOW pabOThI IpU
peleHNMH y4eOHBIX 3a/ad, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeiessiTh BHIBI pabOT, TOTOBApUBATHCS, 0OCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyHHoBbIX (popMax paboThl (00CyXkIeHHs, OOMEH MHEHUMH, «MO3TOBbBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb pPabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy 10 ky1acca o0yyaromuiicss HAy4YUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHITUSIMH CTEPEOMETPUU MIPU PELICHUH 3a7a4d U
MIPOBEJICHUN MaTEMaTHUYECKUX PACCYKICHUM;

® [IpUMEHATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEUICHUU
FEOMETPUUECKHX 3a7ay;

e iaccu(UUIUPOBATh B3aUMHOE PACIIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMH, CBA3aHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U MIOCKOCTBIO;

e cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOT'OIPAaHHHKOB (Tpu3Ma, MNUpaMuia,
pSMOYTOJIbHBIN Mapasienenunes, Kyo);

e iIaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHUS JUIs KJIaCCU(UKALINN;

e CcBOOOJHO ONEpPUPOBATh MOHATHUAMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;
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®  BBINOJHATH NAPALICIbHOE, IEHTPAIBHOE U OPTOTOHAIBHOE NMPOEKTUPOBaHKE (pUryp Ha
IUIOCKOCTB, BBITOJIHATH H300pakeHHsI (GUTYpP Ha IJIOCKOCTH;

® CTPOWTH CEYCHHUS MHOTOTPAaHHUKOB PA3IMYHBIMH METOJAMH, BBIMOIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

e BBIUMCIATH IUIOMIAJM TOBEPXHOCTEH MHOTOTPAaHHHKOB (MpH3Ma, MHpPaMHIA),
TreOMETPUYECKUX TEJI C IPUMEHEHUEM (HopMyI;

e CBOOOJHO ONEPHPOBATH IMOHATHSAMHU: CHMMETPHsS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPHHU (HUTYPHI;

e cBOOOJHO OIEPUPOBATH MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpAWHATAM B
POCTPAHCTBE;

®  BBINOJHATH JICHCTBHS HAJl BEKTOPAMH;

e pemaTh 3aJayd Ha JIOKA3aTEJIbCTBO MAaTEeMaTHYECKHX OTHOIICHHH M HaXOXKICHHE
T€OMETPUYECKUX  BEIMYUH, MPHUMEHSS HM3BECTHBIE METOABl IPH  PEIICHUH
MaTeMaTUYECKUX 33/1a4 NOBBIIICHHOTO M BEICOKOTO YPOBHSI CIIOKHOCTH;

® [IPUMEHSTH NMPOCTEHIITNE MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUECKUX 3a]1a4;

® 3BJICKATh, peoOpazoBLIBATh u UHTEPIPETHPOBATH uH(bOpMaIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEACTAaBICHHYI0O Ha YepTexax u
pHUCYHKaX;

® [IPUMEHATh IIOJYYEHHbIC 3HAHUS HA MPAKTUKE: CPABHMBATh U aHAIU3UPOBATH
peasbHble CUTYalMH, IPUMEHITh M3yYEHHbIC MOHATHS B IPOLECCe MOMCKA PELICHUs
MaTeMaTHYeCKu c(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE T'EOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
FEOMETPUUECKUX TIOHATHI M TeopeM, ammapara ajireOpbl, pelarh IpaKTHYECKHe
3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM I€OMETPUUECKUX BEINYNH;

e UMETh MpEACTaBIEHUS 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPUHM KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 ki1acca o0yyaromuiicss HAy4YUuTCS:

e CcBOOOJHO ONEpPUPOBATh MOHATUSAMH, CBA3AHHBIMU C LIMJIMHAPUYECKON, KOHUYECKON U
ceprueckoil MOBEPXHOCTAMH, OOBSICHITH CIIOCOOBI OJTyUEHUS;

® OIEpUpOBaTh NMOHATHAMH, CBSI3aHHBIMU C TEJaMHU BPALLEHUS: LWIMHIPOM, KOHYCOM,
cdepoii u mapowm;

® pacro3HaBaTh Tela BpalleHus (LHWIMHIpP, KOHYC, cdepa U map) U 00bACHATH CIIOCOOBI
MIOJIyYEHUS TEJl BpalllEHUs;

e KJaccu(UUUPOBATh B3aUMHOE PACHOJIOKEHHUE CPEPBI U MIIOCKOCTH;

® BBIYHUCIATH BEJIMYMHBI 3JE€MEHTOB MHOTOTPAaHHHKOB M TeJ BpalleHHs, OObEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BpAIICHUS, TEOMETPUUECKUX Tell C
npUMeHeHHeM (OopMyIT;

e CcBOOOJHO OINEpUPOBaTh MOHATUSMHU, CBI3aHHBIMU C KOMOMHAIMSIMH TeJl BpallleHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B cpepy U OMHCAHHBIN OKOJIO chepsl,
cdepa, BMcaHHass B MHOTOI'PAaHHUK UJIH TEJIO BPAILEHUS;

®  BBIYHUCIATH COOTHOILIEHUS MEX]Y IUIOMAIIMU MOBEPXHOCTEN U 00bEMaMU MOJT0OHBIX
TeJI;

e u300pakaTh H3y4yaemble (UTYpBI, BBIMOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJ BpalleHHUS;
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® U3BJIECKATh, UHTEPIPETUPOBATH U npeoOpa3oBHIBATH nH(pOpMAIIHIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, IpeJICTABICHHY0 Ha uepTexax Hu
pPHUCYHKax;

e cBOOOJHO ONEPUPOBATH NOHATUEM BEKTOP B IIPOCTPAHCTBE;

e  BBINOJIHATH ONEpalUH HAJl BEKTOPaMU;

®  33/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAUHAT;

e pemars TIeOMETPUYECKHE 3aJaud Ha BBIYHACICHUE YIVIOB MEXKIYy NpPSIMBIMU U
IUIOCKOCTSIMHU, BBIYHMCICHUE PACCTOSHUM OT TOYKH IO IIOCKOCTH, B ILEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A [P PELICHUH;

e CBOOOJHO ONEPUPOBATH IMOHATUAMHU, CBA3AHHBIMU C JIBUKEHMEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA ABUKECHUM;

® BBHINOJHATH H300pPKEHHWS MHOTOIPAHHHKOB W TEJ BpAIICHUS NPU HapalieIbHOM
IIEPEHOCE, LIEHTPAJIBHON CUMMETPUH, 3€PKaIbHON CUMMETPHH, IIPH IIOBOPOTE BOKPYT
npsSMOii, TpeoOpa3oBaHus MOA00HS;

® CTPOUTHb CEYECHHMs MHOIOTPAHHHMKOB M TeJl BpallEHUsA: CEYEHUS LWIMHIpA
(mapasuienbHO U NEPIEHIUKYIISIPHO OCH), CEUYeHHs KOHYyca (IapajielibHble OCHOBAHUIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS LI1apa;

® HCIOJIB30BaThb METOJbI ITOCTPOCHMSI CEYEHMM: METOJ CIJIEAOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYLIEH MJIOCKOCTH;

® JI0OKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHHUS;

® [IpUMEHATh TIEOMETpUYECKHe (aKThl I PpEUIeHHs CTEPEeOMETPUUYECKHUX 3ajad,
[IPEIIoJIaratoIiuX HECKOJbKO LIaroB PELeHUs], €ClIU yCJIOBUS NPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

e pemarh 3aJayd Ha JI0Ka3aTE€IbCTBO MATEMaTHYECKMX OTHOLICHUM M HaXOKICHHE
F€OMETPUUECKUX BEJIINYUH;

® [IPUMEHATH NIPOrPAMMHBIE CPENCTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPH
PELICHNH CTEPEOMETPUUECKHX 3a]1aY;

® [IpUMEHATh IIOJYYEHHBIE 3HAHMS Ha IPAaKTUKE: CpPaBHUBATh, AHAIU3UPOBATh W
OLICHMBATh peajbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IOMCKA pELIEeHUS MaTeMaTHUYecKH CQOpPMYIUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBAaTh PEAIbHbIE CUTYallMH HA S3BIKE TEOMETPHUH, UCCIIEN0BATh TIOCTPOCHHbIE
MOJIEJM C UCHOJB30BAaHUEM I'€OMETPUUYECKUX MOHATUM U TEOpEeM, ammapara anreopsl,
pelaTh NPaKTUYECKHUE 3aJa4H, CBA3AHHBIE C HAXOKICHUEM M€OMETPUUECKHUX BEIIUYNH;

® UMETh MpeACTaBIeHUS 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPUM KaK COCTaBHOM
yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

[okymeHT co3aaH B anekTpoHHown copme. Ne 268 ot 10.10.2023. UcnonHutens: Enndanosa N.A. B SINNEKTPOHHbIA
CtpaHuua 6 n3 14. CtpaHnua cosgana: 10.10.2023 10:43 =¥ TATAPCTAH



COJAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, IpocTpaHcTBO. IloHsaTue
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajulebHbIE IPSIMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTb TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IIOCKOCTH. [lapamiensHOe MW LEHTpaJIBHOE
IPOEKTHpPOBaHue, n3oopaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO IPOEKTUPOBAHMSI.
N300paxkenue ¢uryp B napaielbHOM MPOESKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXAYy NpsAMBIMH B IIPOCTpaHCTBE. llapaienbHOCTh IIIOCKOCTEN: NapallleibHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX II0CcKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’ap, NapajljIeICIUIIE], IOCTPOCHUE CEYECHUN.

IlepneHUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPHEHIUKYJSPHBIE IHpsIMBIE B
IPOCTPAHCTBE, IIPSAMBIC IapajUICIbHBIC M IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEePHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHuE. [lepneHauKynsp U HaKIOHHBIE: PAaCCTOSIHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIMS (PUTYPHI HA TIOCKOCTD.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIAPHOCTU ABYX ILUIOCKocTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIIBl B IPOCTPAHCTBE: Yrol MEKIY MPSIMOU U IUIOCKOCTBIO, IBYTPaHHBIN YTOJl, INHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: n-yronapHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSAMOYTOJIBHBIA MapajulelIeNiNe]l W ero cBoWcrBa. KparTdailime Nyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupa: n-
yroJsibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMmuipl. CBoiicTBa péOep u OOKOBBIX I'paHei
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IIpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U PABUIBHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTA3Ip, NOACKAdAP U UKOCADIP.

Boruncnenue 3n1eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yriasl. [lnomans OoxoBoii
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTU
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU TUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOI'PDAHHHMKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHS
MIPaBUJIBHBIX TPU3M, CHMMETPUS IPABWJIBHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBHS C BEKTOpAaMH: CIIOKEHUE W BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XXEHHME BeKTopa Ha uwncio. CBoiicTBa ciokeHHs BeKTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uucio. [IoHdaTne komiuianapHble BEeKTOphI. [Ipu3Hak KoMIIaHapHOCTH
TpéXx BekTopoB. IIpaBwiio napamnenenunena. Teopema O pasloKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. lIpsAMoyrosmpHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.
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Koopaunarsl BekTopa. CBsI3p MeXAy KOOpAMHATAMU BEKTOpAa W KOOPAMHATaAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaIsipHOE TPOU3BEAECHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, cepuueckas
MOBEPXHOCTh, OOpasyomme MnoBepxHocTed. Tema BpamleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalieHus Ha MI0cKocTu. Pa3BépTka mummHapa u konyca. CuMmMeTpust
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, WIUHIPA,
nupamMuibl 1 Konyca. O6bEM mapa 1 mapoBOro CerMeHTa.

KomOuHnanmu Tten BpalieHMss U MHOrorpaHHukoB. Ilpu3ma, BIucaHHas B LWJIMHIP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOrpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILECHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl n e€ yacteid. Ilonobue B
npoctpancTtBe. OTHomeHue O0OBEMOB, IUIOIIAJEH MOBEpXHOCTEH MOMOOHBIX  uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue ceyeHUH MHOIOIPDAaHHMKOB M TeJl BpALICHUSA: CEYEHUS LWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (mapajijiesibHble OCHOBAaHHUIO M
IPOXOJALINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METOAbI ITOCTPOEHUS CEYEHMUH: METOJ] CIIEIOB,
METO/]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXXeHHd. IIpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMIL: NapalIeIbHBIA IEPEHOC, LEHTpalbHAs CHUMMETPHS,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT mpsiMoil. IIpeoGpazoBanus nogodus. Ilpsmas u coepa
Ditnepa.
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TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacoB DJIEKTPOHHbBIE
Ne HanMeHoBamHe Kontpoas Ilpakrnue  BocmurarenbHbie 3a1a4n (unposbie)
n/n Ea?re‘]:;fMp:ﬂTeM Bcero  Hble cKHe o0pa3oBaTte/ibHbIE
porp padoThI padoThI pecypcbl
(dbopMUpOBaHUE y 00YJAFOIIUXCS
MOHSTHSI TEOMETPUYECKUX (UTYp B
Bgenenue B IPOCTPaHCTBE; (POPMUPOBAHHE https://resh.edu.ru/subject/l
23 1 YMEHUS BUJIETh MATEMATHYECKYIO
CTEPEOMETPHIO . esson/4912/
3aJ1a4y B KOHTEKCTE MpoOIeMHON
CUTYalluu B APYTUX JTUCHUIUIMHAX, B
OKPY’KaIOIIEH )KU3HU.
Bzanmuoe Pa3BUTHE TEOMETPHUUCCKON «pEeun»,
pacIoJIOKeHNE 6 1 MIPOCTPAHCTBEHHOTO BOOOPAKCHHS 1 https://resh.edu.ru/subject/l
IPSMBIX B JIOTHYECKOTO MBIIIUICHUS esson/4912/
MIPOCTPAHCTBE
[TapannensHOCTH dbopmupoBaHue y 00yJaromuxcs
TPSIMBIX 2 MOHSTHSI TEOMETPUYECKHUX (UTYD B https://resh.edu.ru/subject/l
IUIOCKOCTEH B IIPOCTPAHCTBE; esson/4912/
IPOCTPaHCTBE
[TepnieHIUKYIAPHOCTD dbopmupoBaHue y 00yJaromuxcs
MPSIMBIX | 25 MIOHSTUS TEOMETPUUECKHUX (PUTYp B https://resh.edu.ru/subject/l
TUIOCKOCTEH B MIPOCTPAHCTBE; esson/4912/
IPOCTPAHCTBE
Pa3BUTHE HPOCTPAHCTBEIHOTO https://resh.edu.ru/subject/l
VYIbl U pacCTOSIHUS 16 1 BOOOpaXEHUS U JIOTHYECKOTO
esson/4912/
MBIIIUICHUS
OpPMHUPOBaHKE y 00Yy4arOIINUXCS .
MHororpanHuKu 7 1 SOI—I:}ITI/IIZI reOMeT;quy:KHXH(IbHpr B hitps://esh.equ.ru/subject/]
esson/4912/
MIPOCTPAHCTBE
BexkTops! B 12 pa3BUTHE TPOCTPAHCTBEHHOTO https://resh.edu.ru/subject/I
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MIPOCTPAHCTBE BOOOpaXEHUS U JIOTUYECKOTO esson/4912/
MBIIUICHHUS,
[ToBTOpeHwme, (dbopMUpOBaHNE YMEHHUS BUJIETh
2 0000111eHE U 5 MaTeMaTUYECKYIO 3a7a4y B KOHTEKCTE https://resh.edu.ru/subject/l

CUCTEMAaTH3aLMs poOJIEMHON CUTYaIIH B JPYTUX esson/4912/
3HAHWH JCIIMTUTHHAX, B OKPYIKAIOIIEH KU3HU

OBUIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME
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11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue
Ne A31CIIOB I TeM K 0 BocnuraresbHblie 3a1a4n (undposbie)
/o f[ SN Beero Oﬁl-ITPOJIBHLIe pﬁaKaneCKne 06pazoBaTebHbIe
porp padoThI padoThI pecypesI
(hopMUpOBaHHE YMECHHSI BUJICTh
MaTEeMaTUYECKYIO 3a7a9y B .
Ananutuyeckas 15 1 KOHTEKCTE 11 o}éneleoﬁ};nT B— https://resh.edu.ru/subj
TCOMETPHSI p y ect/lesson/4912/
B JPYTUX JAUCUUIUIMHAX, B
OKPYKaIOILIEH )KU3HHU.
(dhopMupOBaHHE Y 00YIAFOIITHXCS
MOHSTHUS TEOMETPUUYECKUX (DUT
Hosropere, B IIPOCT aHCTBe'p(bo MU OE)aHIZE
000011IeHE U pocTp > POPMHD https://resh.edu.ru/subj
15 1 YMEHHUSI BUJIETh MAaTeMAaTUUECKYIO
CcHUCTEMaTH3aIUs . ect/lesson/4912/
A 3a/1a9y B KOHTCKCTE MPOOICMHOMN
CUTYaIluH B APYTUX TUCIHUILINHAX,
B OKPY’KaIOIIEH KU3HU.
N OPMHUPOBAHHE Y 00yJAFOIITUXCS .
O0Bém 17 1 gogﬂmi FCOMeTyI/I‘{ey(;(I/IXH(II)I/IF https://resh.edu.ru/subj
MHOTOTpaHHHKA p P ect/lesson/4912/
B IIPOCTPAHCTBE
OPMHPOBAHHE Y 00 yJIAFOIITUXCSI .
Tema BpareHus 24 1 g)ogzmlz[ reOMeTqugcqKHxH(ler https://resh.edu.ru/subj
p P M ect/lesson/4912/
B [IPOCTPAHCTBE
[Tnomamu pa3BUTHE IPOCTPAHCTBEHHOTO
MOBEPXHOCTU U 9 1 BOOOpa)KeHHUS U JIOTHYECKOTO https://resh.edu.ru/subj
00BEMBI KPYTIIBIX MBILUICHHS; ect/lesson/4912/
Tl
a3BUTHE MIPOCTPAHCTBEHHOTO .
JIBukeHUA 5 1 I13006 axceHEm I/IIJ)'IOI‘I/IHGCKOFO https://resh.cdu.ru/subj
p ect/lesson/4912/
MBIIIICHHUS,
[ToBTOpEHHE, 17 ) (hopmMupoBaHrEe YMEHUS BUACTH https://resh.edu.ru/subj
o0o011eHne 1 MaTeMaTHYeCKyIo 3a/1a4y B ect/lesson/4912/
[okymeHT cosgaH B anekTpoHHon copme. Ne 268 ot 10.10.2023. Ucnonnutens: EnndaHosa U.A. r';_nEf{TPaHHb]ﬁ
Ctpanuua 11 n3 14. Ctpanuua cosgara: 10.10.2023 10:43 =¥ TATAPCTAH




SJIEKTPOHHOM MOIITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudukaT: 545B8880090B0CT7IF4EBEBCSA2B2CE11F
Bnapeney: EnndaHoea MpwvHa AnekcaHgpoeHa
Hencteutened ¢ 03.10.2023 o 03.01.2025

CUCTEMATH3ALM KOHTEKCTEe IPOOJIEMHOM CUTyaluu
3HAaHUU B JPYTUX AUCLUILIMHAX, B
OKPYXKAarOIeH KU3HU
OBIIEE KOJIMYECTBO
YACOB I10 102 8 0
I[TPOTPAMME
N
JOKYMEHT ITOAITMCAH
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JIuct cormacoBanus k moxkymenty Ne 268 ot 10.10.2023
Wuunnmatop cornacoanus: Enudanosa U.A. [Tupextop
CornacoBanne uaunuupoBano: 10.10.2023 10:43

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Ennganosa U.A. 10.10.2023 - 10:43
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