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COJEPXKXAHME YYEGBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomMeTpuu. Touka, TmpsMas, IUJIOCKOCTb,
npocTpaHcTBo. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsSMbIX B MPOCTPAHCTBE: IE€pECEKaroluecs,
napajuielbHble W CKpellMBarIiuecs mnpsambie. [lapanneabHOCTs MNPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajulelbHblE TMpsSMbIE B MPOCTPAHCTBE;
napajieIbHOCTh TPEX MPSAMBIX; MAPAIUIETBHOCTh MPSMOW M IUIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMA CTOPOHAMHU; YroJ MEXAYy NpsIMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEN: napaJsuielibHbIe IJIOCKOCTH; CBOMCTBa
napajuieNibHbIX  1iockocTed. [Ipocreiiiine mpocTpaHCTBeHHbIE (UTYphl  Ha
TUIOCKOCTH: TETPAdJIp, KyO, Mapaiesenumnea; NIoCTPOCHUE CEUeHUH.

[lepneHAUKYISIPHOCTDh MPSAMON U TUIOCKOCTH: NMEPIEHIUKYIISIPHBIE MPSMbIE B
OPOCTPAHCTBE, IMpPSAMbBIE MapajulelibHble W NEPHEHAUKYISPHBIE K TJIOCKOCTH,
OPU3HAK TMEPNEHAUKYISIPHOCTH TMPSAMOA U IUIOCKOCTH, TEOpEMa O MpsMOM
NEPNEHIUKYISPHON IJIOCKOCTH. YTIIBI B IMPOCTPAHCTBE: YroJl MEXAY MPSAMON U
IUIOCKOCTBIO;  IBYTPAaHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPAaHHOrO  yrija.
[lepnieHaAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IMJIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IJIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  TUIOCKOCTb.
[lepneHAUKYISIPHOCTh  TUIOCKOCTEH: MpPH3HAK MEPHEHIUKYJISIPHOCTH  JABYX
wiockocTell. Teopema o TpEX NEPHIEHIUKYIISPAX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIMYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: n-yroyibHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBIL; MpsiMasi U HaKJIOHHAs TPU3MBbI; OOKOBas U
NOJIHAS OBEPXHOCTh IPU3MBL. [Napamnenenunen, MPSAMOYTOJIbHBIN
napajuieJienune] U ero cBoicrBa. Ilupamupa: n-yronpHas nupaMmuaa, rpaHd U
OCHOBaHHE MUPAMU/JIbI; OOKOBAs U TIOJIHAS MTOBEPXHOCTh MUPAMU/IbI; IPABUIIHHAS U
ycey€éHHasg MNHpaMuaa. OIJIEMEHTbl NOpu3Mbl W nupaMuibl. [IpaBuiibHBIE
MHOTOTPaHHUKU: MOHSATHE MPABUIBHOTO MHOTOTPAHHMKA; MpPaBWIbHASA MpU3Ma U
npaBUJIbHAs TNUpaMUa; MpaBUIbHAs TPEYroJibHAs MUpPAMHUIA W TPaBUIIbHBIN
teTpadsip; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadAp,
nonexka’ap u ukocadap. CeuyeHust Npu3Mbl U MUPAMHUIBI.

CumMeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOW,
IUIOCKOCTH.  JJEMEHThl CHUMMETPUH B NUpaMUlax, HapajUieJenuIenax,
PaBUJIbHBIX MHOTOIPaHHUKAX.



Bbruncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, OUaroHallvd, YIJIbl.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJTHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIa/lb OCHOBAaHUU, TeopeMa O OOKOBOM TOBEPXHOCTH MPAMON MPU3MBI.
[Inomaar OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIHHOW MUPAMUIBI,
TeopemMa o Tuiomaau yceu€HHoW mnupamuabl. [lonstue 006 o0BéMe. OOBEM
NUpaMUbl, IPU3MBI.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEH, 00bEMaMU TOI0OHBIX TEJT.

11 KIJACC

TeJsia BpameHus

Hunuaapuyeckas OBEPXHOCT, oOpasyromue WIHHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHIAPUYECKOW TMOBEPXHOCTU. LlunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyromias M OCh, IUIOMAAb OOKOBOW W TOJIHOM
OBEPXHOCTH.

Konnyeckas moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKOM moBepxHOocTU. KoHyc: ocHOBaHMe U BepIlMHA, 00pa3yromias
U OCh;, IUIONAAb OOKOBOM M TIOJTHOM IIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paguyc, IUaMETp; IUIOMAh MOBEPXHOCTU ChepHI.
B3aumnoe pacrnonoxenue chepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
TI0IA b CEpH.

N300pakeHne Ten BpallleHus Ha IMIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHHuss M MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BIKMCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpalllCHHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMICTBA 00BbEMOB Tel. Teopema 06 00BEMeE
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuencteus u3z He€. OOBEM HMIUHIpA,
kKoHyca. O0BEM mapa u miomaab cepol.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEH, 00bEMaMU TOIOOHBIX TEIT.

Ceuenuss mwiMHApa (TapajyielbHO W TEPHEHAUKYISIPHO OCH), CEUYCHHS
KOHyca (mapasieibHOE OCHOBAaHUIO W TMPOXOJIIEe Yepe3 BEpIINHY), CEUCHHS
mapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha minockocTH U B rpocTpaHcTBe. CI0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4uciio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMIUTAHAPHBIM
Bektopam. [lpaBwiio mnapamnenenunena. Pemenue 3amay, CBSI3aHHBIX C
NpUMEHEHUEeM TMpaBWJl JAeUCTBUI ¢ BekTopamu. llpsamoyronpHas cucrtema



KoopauHaT B mpocTpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3amaun B
KOOpJWHATaX. YToil Mexay Bekropamu. CKalspHOE TpPOU3BEIECHUE BEKTOPOB.
Brrunciienne yrioB Mexy IpsIMBIMH U TJIOCKOCTAMH. KOOpAuHATHO-BEKTOPHBIN
METO/I TP PEIIEHUU T€OMETPUUECKUX 3aad.



IINIAHUPYEMBIE PE3YJIBTATbHI
JIMYHOCTHBIE PE3YJIbTATBI

JIugyHOCTHBIE pE3yNbTaThl OCBOEHHUS IMPOTPAaMMbl  Y4EOHOTO TIpeaMeTa
«MaremaTrKa» XapakTepU3yIOTC:

I'paknanckoe BocnuTanme:

c(hOopMUPOBAHHOCTHIO T'PAKTAHCKON MO3UIIUHA O0YJAIOIIETOCs! KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4JIEHA POCCHMCKOro oOIecTBa, TMPEACTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxaaHCKOro obmiecTBa (BBIOOPBI, OMPOCHI W TP.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAaMM B COOTBETCTBUHM C HX
(GYHKIUSIMHA ¥ HA3HAUYCHHEM.

ITaTpuoTHyecKkoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IpakIaHCKON UIGHTUYHOCTH, YBAKESHHS K
MPOIIOMY U HAaCTOSIIEMY POCCUMCKON MaTeMaTUKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTE€MAaTHUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITUX JIOCTIDKCHHH B JIPYrdX HaykKaX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAaHHUEM JTYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapona;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMS, DTHYECKOTO  IOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKEHHUN HAYKU U JEATEIHLHOCTHIO
y4EHOT0; OCO3HAHHEM JIMYHOTO BKJIaJIa B IOCTPOSHHUE YCTOMYUBOTO OYIyIIIETo.

JcTeTHUECKOE BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOUasl 3CTETUKY MaTeMaTUUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHUH, pacCyKJIeHUM;
BOCIIPUMMYHBOCTHIO K MATEMaTUUECKHUM acCIlleKTaM pa3InuHbIX BUJOB UCKYCCTBA.

dusnueckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TMPUMEHSATh MaTeMaTHYECKHE 3HAHUSA B
MHTEpECcax 3J0pOBOT0 U 0e30mMacHOTo o0pasa )KU3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MHUTaHUE, COATaHCUPOBAHHBIA PEXXUM 3aHATHH U

OTJbIXa, perysisipHast busndeckas aKTUBHOCTB); busngecKoro
COBEPIIIEHCTBOBAHMS, npu 3aHITHUIX CIIOPTHUBHO-037]0POBUTEITHHOM
TS TETHHOCTHIO.

Tpynosoe BocnuTanme:

TOTOBHOCTBIO K TPYyNIy, OCO3HAaHUEM ILIEHHOCTH TPYAOIIOOMS; UHTEPECOM K
paznuuHbIM  chepaM  TpoecCHOHANBbHON  NESITENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKON U €€ NPWIOKEHUS MU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeld mnpodeccun W peaJu30oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTBRIO K  MaTeMaTHYECKOMY OOpa3oBaHHIO U
caM0oOOpa30BaHUI0 HA MPOTSHKEHHH BCEW >KU3HHM, TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3a]1a4 MaTeMaTHIECKON HAIPaBICHHOCTH.

IKoJIOruuecKkoe BOCIIUTaHHE:

c(hOpMUPOBAHHOCTBIO JKOJIOTHUYECKOW KYJBTYpPbl, MOHHUMAaHWEM BIIMSHUS
COITMATbHO-KOHOMUYECKUX ITPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COITMATIBbHOU
Cpelbl, OCO3HAaHMEM TJIO0AJIBHOTO  XapakTepa HSKOJOTHYECKHX IMPpOoOJIeMm;
OpUCHTAIlMEl Ha MPUMEHEHHE MaTEeMAaTHYEeCKUX 3HAHUN JJIA pelieHus 3a1ad B
0o0JlacTH OKpYXalollel cpebl, TUIAHUPOBAHUS IIOCTYIIKOB M OIIGHKH HX
BO3MOYKHBIX TIOCJICICTBUI JJIsl OKPY KAIOIIEH CpeIbI.

IleHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAayKM ©  OOIIECTBEHHOM TMPaKTUKH, IMOHUMaHUEM
MaTeMaTHYeCKONM HayKu Kak cdepbl YeTOBEYECKOW JIESITEIBLHOCTH, JTaloB e€
Pa3BUTHA M 3HAYUMOCTH IS PAa3BUTHUS IMBWIM3AIIUM, OBJIQJCHUEM SI3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOW KaK CpEIACTBOM II03HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYI) W HCCIETO0BATEIBCKYIO ACATEILHOCTH
WHMBUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHble Pe3yJbTaThl OCBOEHHUS IMPOTrpaMMbl Y4eOHOro MpeameTa
«MareMaTuka XapaKTepU3yITCs OBJIaJIEHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
OelcmeUsIMUY, YHUBEPCANbHBIMU Pe2YIAMUSHbIMU 0eUCBUIMU.

1)  Vuusepcanvnvie  no3znasamenvuvle  Oeticmsus,  obecnedusarom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 ooOyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL  OKpyJcaowezo  Mupa,  NpuMeHeHue  J02UYEeCKUX,
uccie008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Ba3oBble JJoruyecKkue JelicTBUA:

e BBIIBIATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMATUUECKUX
OOBEKTOB, TOHSATUH, OTHOUIEHUH MEXAY TMOHATUAMH; (OPMYIUPOBATH
OTpeJeieHUs]  MOHSATUN;  YCTAHABIMBATH  CYIIECTBEHHBIM  MpPHU3HAK
KJIaccuuKaIy, OCHOBaHUS Mg OOOOIIEHHWS W CpaBHEHUS, KPUTEPUH
IPOBOAMMOTO aHAJIN3a;

e BOCIpUHUMATH, (OpMyIUpOBaTH U  MNPeoOpa3OBbIBATH  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTpPUIATEIbHBIC, €AUHUYHBIC, YacCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBUIBIATH  MaTeMaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeurss B (akTax, MaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX,



npenjaratb ~ KpUTepUM  JJIT  BBISIBIIGHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHI;

e JleJaTh BBIBOJABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, IEIyKTUBHBIX M
MHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH TT0 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJIEHU (MPSMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOJIUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemieHuss ydyeOHOM 3amaur (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHs, BHIOMPATh HauWOoJiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKkue AeCTBUSA:

e HCIOJB30BaTh BOMPOCHI KaK MCCIIEI0BATENLCKUM MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIHE MPOTUBOpEUYUE, MpoOIemMy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (opMUpOBAaTH  THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTh4ecKoro
0o0BEeKTa, SBJICHUS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMHU, MPOIIECCaAMU;

e CaMOCTOSITENIBHO (POPMYIUPOBATH 0OOOIIEHUS M BBIBOJBI MO pe3yIbTaTaM
NPOBEIEHHOTO HAOIIOAEHUS, MCCIEIOBaHMs, OLIEHUBATH JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BRIBOJOB U 0000IIECHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIpoliecca, a TaKKe BBIABUTATh
IPEIOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

Pabora ¢ undpopmanmeii:

e BBIBIATH ACPUIUTHl UHPOPMALIMU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOMPOC U JJIs PEIICHUS 3a]1a4H;

e BbIOMpaTh HWHGMOpPMAIMIO U3  HCTOYHHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, IPEICTABIATh €€ B pa3Iu4HbIX Gopmax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(pOpMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvie  KOMMYHUKAmMueHble Oelicmeus, 0becneuusarom

choOpMUPOBAHHOCIB COYUATbHBIX HABLIKOE 00VUAIOUWUXCHL.

OO01menue:



e BOCIHpUHUMATL U (GOPMYIHPOBATH CYXACHUS B COOTBETCTBUHU C
YCIIOBUSMH M LIEJISIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M MHCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
X0y pelieHus 3aj1a4i, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3yibTaT;

e B X0jie O0CYXXJIeHHU 3a7]aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOU TEMBI,
npo0OJIeMbl, pelraeMoii 3aJa4un, BbICKa3bIBaTh UJIEU, HAlIEJIEHHBIE Ha MOUCK
pEIIeHHs; COIMOCTAaBISATh CBOM CYXIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOra, OOHApYXUBATh pPa3JIMuUe W CXOJCTBO MO3UIIUIMA; B
KOppeKTHOU (hopme hOpMyITHpOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

e TMpPEACTABIATH  PE3yJNbTaThl  pEIIeHHs  3a/Jadd,  OIKCIIEPUMEHTa,
UCCJICIOBAHUSA,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  dopmaT
BBICTYIIJICHUS C YUETOM 3aJ1a4 Mpe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH.

CoTpyaHn4ecTBo:

e TMOHUMATh U  HCHOJB30BATh  MPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYaTBEHON paOOThI MIPU PEIIeHUH YYeOHBIX 3a1a4; IPUHUMATD 11eJIb
COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOMU
paboThI, paclpeaeNaTh BUAbI paboT, JOrOBapUBaThCs, 00CYKAATh MPOIECC
U pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJIEH;

e YY4aCTBOBaTh B IPyNMHOBBIX Popmax paboThl (00CYXAeHUS, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» M HHBIC); BBIIOJHATH CBOK 4YacThb pabOThl U
KOOPJIUHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YiI€HaMU KOMAaHJbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaja B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMyYITHPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHUSI.

3) Ynueepcanvnvie  pecynamuenvie oeticmausl, obecneuugaom

Gopmuposanue cMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

e COCTaBJIATH IUIAH, AITOPUTM PEILIEHHUS 3a/1a4d, BEIOMPATH CITOCOO PEIICHHUS
C Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ Y4ETOM HOBOM
uH(pOpMaIIHH.

CaMOKOHTPOJIb:

e BIIQJETh HaBbIKAMU TIO3HABATENBbHON pediekcuu Kak OCO3HAHHS
COBEpIIAEMbIX JEHCTBUNA M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIaJIeTh CIMOCOOAMH  CaMOTIPOBEPKH, CaMOKOHTpPOJS IIpoliecca U
pe3ysbTaTa penieHus MaTeMaTHYeCKOM 3a1auu;

e TMpEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpU pEHICHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;



e OIEHUBATb COOTBETCTBHE pe3yJibTaTa I U YCJIOBHIM, OOBICHITH
NPUYUHBI JIOCTHKEHUS WJIM HEJAOCTIKEHUS PEe3yIbTaTOB JEATEIbHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJMETHBIE PE3YJ/IbTATBI

10 KJTACC

OnepupoBaTh MOHATUSIMU: TOUKA, IPAMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M CJICACTBUS U3 HUX IPU PEUICHUU
reOMEeTPUUYECKUX 3ajay.

OnepupoBaTh NOHATUAMHU: MAPAIIICTBHOCTD U MEPHEHIUKYIISIPHOCTD MPSMBIX
1 TIOCKOCTEH.

KiaccupunmpoBath B3aMHOE paCIOI0KEHHE TPSAMBIX M IIJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MNOHSATUSMH: JBYTPAaHHBIM yTOJ, TpaHU ABYIPAHHOIO Yria,
pedpo IBYrpaHHOTO yIja; JUHEWHBIA Yroj JABYTPAHHOTO yriia; rpajycHas Mepa
JIBYTPaHHOIO yTJia.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIYKJIBIM W HEBBIMYKIIBINA
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, NTPABUJILHBI MHOTOI'pPaHHUK.

Pacno3naBaTh OCHOBHBIE BHIbI MHOTOT'PAHHUKOB (NMHpaMHuAa; IPU3Ma,
IPSMOYTOJIBHBIN TTapajuieNieNuIe, Kyo).

Knaccudunuposathb MHOTOT'PaHHUKH, BBIOMpas OCHOBaHUS TUTSE
KiaccuuKkaruu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH; TIPaBUIIbHBIE
MHOTOTPaHHUKH; MIPSMbIC U HAKJIOHHBIC MPU3MBI, TTapajlIeIICIIUIIC/IbI ).

OnepupoBaTh MOHATUSIMU: CEKYIAS TIJIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHHS CEUYEHUM, UCTIONB3YSI METOJI CJICIOB.

Ctpoutrh CeuYeHMsT MHOTOTPAHHUKOB METOJIOM  CJICJOB, BBINOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTE)KU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI
CBepxy, cOOKY, CHU3Y.

Pemrats 3a1aun Ha HaXOXJACHUE T€OMETPUUECKUX BEJTMUUH MO o0pasiaM Win
ajropuTMaM, NPUMEHSIS HW3BECTHBIE AHAJUTUYECKHE METOJAbl TPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTUUYECKUX 3a7]a4 HAa BBIYUCICHUE PACCTOSIHUM MEXKIY IBYMS
TOYKaMH, OT TOYKM JO TNPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOUIUMUCS TTPSIMBIMHU.

Pemrats 3a1aun Ha HaXOXACHUE T€OMETPUUECKUX BEJTUYUH MO o0pasiaM Win
ajropuTMaM, NPUMEHSISI HW3BECTHBIE AHAJUTUYECKHE METOAbl TPU PEIICHUU
CTAaHIAPTHBIX MAaTEeMAaTHMYECKMX 3a7ad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMUCA TPSAMBIMU, MEXIY MNOpsIMOA U IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMU, IBYTPAHHBIX YTIJIOB.



Bbruncnars 00bEMBI U TIIOMIAAN TTOBEPXHOCTEH MHOTOIPAHHHUKOB (TIpU3Ma,
nupaMuaa) ¢ TOpuMeHeHHueM (GOpMYyJ; BBIUMCISATH COOTHOIICHHS MEXIY
TUIOIA/ISIMU TTIOBEPXHOCTEM, 00bEMaMU TTOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUAMH: CHMMETpPHUS B IMPOCTPAHCTBE; IEHTP, OCh H
TUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPBHI.

W3Bnekath, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJACTABICHHYIO HA YepTexax M
PUCYHKaX.

[IpumensaTe reomerpuueckue (aKThl sl PEIICHHUS CTEPEOMETPUUECKUX
3a/1ay, MpeAnoararonuxX HECKOJIbKO IaroB PEIIeHUs], €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumensTh  mpocTellliie MpOorpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MTPH PEIIEHUN CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoaUTH TIpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUPOLE U
’KU3HU, PacOo3HaBaTh MPOSBICHHE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh TONYYeHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH pPEabHBIC
CUTyallul W TPUMEHSITh H3yYCHHBIE TOHSTHS B IMPOIECCE IMOUCKA PEIICHHUS
MaTEeMaTU4YeCKH CHOPMYIUPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallul Ha A3BIKE TEOMETPUU, HCCIEeNOBaTh IOCTPOCHHBIE MOJEIH C
MCIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapara aare0psbl; penarhb
PaKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXOXKEHUEM I€OMETPUUECKUX BEIHUHH.

11 KIJACC

OnepupoBaTh MOHATUSAMH: LMIUHAPUYECKAs TOBEPXHOCTh, 00pa3yrolIue
OWIMHAPUYECKON  MOBEPXHOCTH;  LWJIMHADP,  KOHUYECKAss  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKON OBEPXHOCTH, KOHYC; c(hepruyeckas moBepXHOCTb.

PacnioznaBaTh Tena BpamieHus (LHUJIMHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYEHUS TEN BPAILCHUS.

KnaccuduimpoBath B3auMHOE pacroiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJI0#, OCHOBAaHME LIAPOBOTO CIIOS, BBICOTA IIAPOBOrO CIOS;
IapOBOU CEKTOP.

Boruncnare  00BEMBI M IUIOIMIAMM  TOBEPXHOCTEH  Tell  BpalieHus,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUSI.

BbIYMCIATh COOTHOIICHUS MEXIY IUIOMIAJsIMU MOBEPXHOCTENH M 00BbEMaMU
IMOA00HBIX TEIL.



N300paxkath u3ydaemble (QUTYpbl OT PYKM U C MPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInosiHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPaIllCHHUS.

W3BnekaTh, WHTEPHPETHPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJACTABICHHYIO HA YepTexax M
PUCYHKaX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbInoyHATE  JEHCTBUSA  CIIOXKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHUS BEKTOpA Ha YUCIIO, OOBACHSITh, KAKUMU CBOMCTBAMH OHU 00JIaJaIO0T.

[IpumeHsTH TpaBUIIO Mapalieenunesaa.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJIAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, Yroll MEXIy
BEKTOpaMHU, CKaJIIpHOE MPOU3BEICHNE BEKTOPOB, KOJJTMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTs cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXY
BEKTOpaMH, CKaJIpHOE TIPOM3BEACHHE, pPAcKIaJblBaTh BEKTOpP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBarh MJIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOpPIAUHAT.

[IpumensaTe reomerpuueckue (aKThl ISl PEIICHHUs] CTEPEOMETPUUYECKUX
3a/1ay, MpeAnoararonuX HECKOJIbKO IIaroB PElIeHUs], €CIU YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocteiinine reoMeTpruveckue 3ajladyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemate 3amaunm Ha I0Ka3aTEIbCTBO MaTeMaTHUYECKUX OTHOLIEHUHA U
HaX0XJICHUE T€OMETPUUYECKUX BEJIMYMH M0 00pas3liaM Uiu ajaropuTMam, MpuMeHss
M3BECTHBIE METOJIbI IIPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a]1a4.

[IpumensTh  mpocTellliie MpOorpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PELIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH TIpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUPOLE U
’KU3HU, PacO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh TONYYeHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH pPeabHBIC
CUTyallul W TPUMEHSTh HM3yYCHHBIE TOHSTHS B IMPOIECCE IMOUCKA PEIICHHUS
MaTEeMaTU4YeCKH CHOPMYIUPOBAHHOW MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallul Ha A3BIKE TEOMETPUU, HCCIENO0BaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapara aare0phbl; penarhb
NPAKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXOXKIEHUEM I€OMETPUUECKUX BEITHUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB u (undposbie)
KonTposbHbIe
n/n TeM MPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypcsbl
1 BBenenune B crepeoMeTpHio 10 POII
[IpsiMbIe ¥ TIIIOCKOCTH B
2 npoctpancTse. [lapamienbHOCTh 12 1 SKiacc
MPSAMBIX U IIOCKOCTEHN
3 HepHeHIlI/IKy?HpHOCTB MPSIMBIX 12 POII
U TUIOCKOCTEH
4 VYTl MeXAy OpSIMBIMU U 10 | SKace
MJI0CKOCTSAMU
MHOrorpaHHuKu 11 1 POII
OOBEMBI MHOTOTPAHHUKOB 9 1 SKiacc
7 [ToBTOpEHME: ceueHus, 4 | POIII
PACCTOSIHUS U YTJIbI
OBHIEE KOJIMYECTBO YACOB 110 68 5
IMPOI'PAMME




11 KIJACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB u (undposbie)
Ne i/ KonTposbHbIe
TeM NMPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI
pecypcsbl
Tena BpameHus 12 POIII, AKnacc
OOBEMBI TEN 5 1 PO
BekTopsl 1 kKoOpAMHATHI B 10 | SKace
MIPOCTPAHCTBE
[ToBTOpEHME, O606H1€HI:IC, . | POII
cUCTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB 14 3

11O MTPOT'PAMME




IIpuioxenune k padoyeil mporpamMmme

«®opmbl yyera padoyei MPOrpaMMbl BOCITUTAHHU»

Bocnumamenwvnuiiit nomenyuan npeomema «Mamemamukay peanu3yercs 4epes:

ooy ieHre o0yJaroumxcs codIoaaTh Ha ypoke 00LEeNPUHATHIE HOPMbI
MOBEICHHUS, TPaBUIIa OOLIEHHS CO CTAPIIMMHU (II€arorndyecKuMu pabOTHUKAMU) U
CBEpCTHUKaMH (00y4arOIUMUCS ), IPUHIUIIBI yYEOHOU AUCIUIIIIUHBI U
camMoopraHuzanuu. MeTosl U pueMsbl: 00CyXIeHHE PaBHII OOIIEHHS CO CTAPIIUMHU
(yuutensiMu) ¥ cBepCTHUKaMU(IIKOJIbHUKAMU ), TPUHIUIBI Y4EOHON JUCIMITIIMHBI U
CaMOOpraHu3aluH;

MIPUBJICYEHUE BHUMAHMSI 00y4aroIUXCsl K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha
ypOKax MpeAMETOB, ABJIEHUHN, COOBITHI uepe3: oOpallieHue BHUMaHUs Ha
HPaBCTBEHHbIE ACIIEKThl HAYYHBIX OTKPBITHI, KOTOPBIE U3Y4alOTCS B IaHHBII MOMEHT
Ha ypOKe; Ha MPEeACTaBUTENEH YUEHBIX, CBA3aHHBIX C U3Yy4a€MbIMH B IaHHBII MOMEHT
T€MaMH, Ha TOT BKJIaJl, KOTOPbI OHM BHECIIU B PAa3BUTHE HAIlleH CTpaHbl U MUpa, HA
JOCTOIHBIE NOIpa’kaHus IPUMEPHI UX JKU3HH, HA MOTUBBI UX IIOCTYIKOB. MeToibl U
MIPUEMBL: OpraHu3alys paboThl ¢ MOJy4aeMoOil Ha ypOKE COLIMATIBHO - 3HAUUMOI
uH(popmanren, THUIIMMPOBAHHUE €€ 00CYXKICHUSI, BbICKa3bIBAHUS 00YyUaIOUMUCS
CBOEr0 MHEHHSI, BbIPAOOTKU CBOETO OTHOIICHMUS,;

HCII0JIb30BAHNUE BOCTIMTATEIBLHBIX BO3MOKHOCTEH COJIEPIKaHUS YISOHOTO MpeAMETa
it GOpMUPOBAHUS Y 00YJAIONTUXCS POCCHUCKHIX TPATUITUOHHBIX TyXOBHO-
HPABCTBEHHBIX M COITMOKYJIBTYPHBIX IEHHOCTESH. METOIbI ¥ IPHEMBI: JIEMOHCTPAITUS
JCTSIM TPUMEpa OTBETCTBEHHOTO, TPAXKIAHCKOTO TTOBEICHUS, TIPOSBIICHUS
YEJIIOBEKOTIOOHS U JOOPOCEPACUHOCTH, Yepe3 T0A00p COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUS, 3a]1a4 ISl PEIICHUS, TPOOIEMHBIX CUTYaILMi 1 0OCYKICHUS B KJIacce);

BKJIIOYEHHUE B YPOK UTPOBBIX MPOLIEYP, KOTOPHIE TOMOTAIOT MOIEPKaTh MOTHUBAIIHIO
00yJarOnIMXCsl K MOJTYYCHUIO 3HAHUH, HATAXKUBAHUIO MO3UTUBHBIX MEXITMYHOCTHBIX
OTHOIIEHMH B KJIacce, IOMOTAIOT YCTAaHOBJICHUIO TOOpOXkKenaTeabHOU aTMoc(epsl BO
BpeMsl YpOKa;

MIPUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX (GOpM pabOThI, CTUMYJIUPYIOLIUX
[103HABATEIbHYIO MOTUBALIMIO 00YUYaIOIIHUXCSL.

MIPUMEHEHHE IPYNIIOBON paboThl WM PabOTHI B apax, KOTOPhIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHAHON paOOTHI M B3aUMOJICHCTBUIO C APYTUMU
00yJaroIUMUCH.

BBI60p 1 HUCII0JIb30BaHHUEC HAa YpOKax METOJ0B, MECTOIUK, TGXHOHOFI/Ifl, OKa3bIBarOIMUX
BOCITMTATCIBbHOC BOSI[GI\/'ICTBI/IG Ha JIMYHOCTH B COOTBETCTBHH C BOCIIMTATCIIbHBIM
nacajoM, ICJIbrO U 3aga4aMHi BOCIITMTaAHUSA,

WHUIIMUPOBAHKE U TOICPKKA UCCICIOBATEIHCKOMN ACITEIHHOCTH KOJILHUKOB B
(dhopme BKIIIOUCHHSI B YPOK PA3IUYHBIX UCCIIEIOBATEILCKUX 3aIaHUN U 3a7a4, YTO
JTACT BO3MOYKHOCTH O0yUJarOIMUMCS TPHOOPECTH HABBIKA CAMOCTOSITEIBHOTO PEIICHUS
TEOPETUYECCKOMN TTPOOIIEMBI, TECHEPUPOBAHUS U 0(OPMIICHUSI COOCTBEHHBIX THUIIOTE3,
YB@XUTEIHLHOTO OTHOIICHUS K UY)KUM UCSIM, TyOTMYHOTO BBICTYIUICHHS,
apryMEHTHPOBAHUS U OTCTAMBAHUS CBOCH TOUYKHU 3peHUs. MeTOAbl U IPUEMBI:
peanu3anusi THANBUIYATbHBIX U TPYIIIOBBIX HCCIIEIOBATEIHCKUX TPOCKTOB.



YCTAHOBJICHHUEC YBAXKUTCJIIbHBIX, TOBECPHUTCIbHBIX, He(l)OpMaJ'II)HI)IX OTHOIICHUI MCKOY
YUUTCIIEM U YUCHUKAMHU, CO3JaHHUEC HAa YpOKax BMOHI/IOHaJIBHO-KOM(bOpTHOﬁ CpCabl;

opranusanus medcrsa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX yUAIUXCS HAJl UX
HEYCIEBAIOIIKUMH OTHOKJIACCHUKAMU, JAOIIETO MIKOJIbHUKAM COLMAIbHO 3HAYUMBII
OIBIT COTPYAHUYECTBA M B3aUMHOM MMOMOIIU. METOIbl ¥ MPUEMBI: HACTABHUYECTBO.
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