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Jannas mporpamMma sBisieTcs paboueidt mporpammont mo mpeamery «l'eomerpus» B 9
Kiacce 0a3oBoro ypoBHsi K yueOHomy komruiekcy JI.C. Aranacsn, B.®d. ByryzoB u ap.- M.
IMpoceemenue, 2018. Cpoxu peamusanum: 33 ydeOHble Henenu. PabGodas mporpamma
paccuuTaHa Ha 66 yacoB, 2 yaca B HEJENIO, aBTOPCKas Mporpamma paccuMtaHa Ha 68 4acoB B
rof.

Paznen 1. [lnanupyembie pe3yabTaTbl 0CBOCHUA Y4eOHOTO IpeAMeTa

IIpeamMeTHBIE pe3yJbTATBI OCBOCHHSI OCHOBHOM 00pa30BaTe JIbHOM MPOrpaMMbl

BbINyCKHUK HAYYMTCH: (I KCIOJIB30BAaHUS B IOBCEIHEBHON JKM3HM M oOecredeHus
BO3MOXKHOCTH YCIIEIIIHOTO IPOAOJDKEHHS 00pa3oBaHus Ha 0A30BOM YPOBHE):

I'eomeTpuyeckue (puUrypol

OmnepupoBaTh Ha 6a30BOM YPOBHE OHATHIMHU T€OMETPUIECKUX PUTYD;

U3BJIEKaTh MH(POPMAIIMIO O TEOMETPHUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTEeKax B SBHOM
BH/IC;

IPUMEHSTH ISl PEIIeHUs 33/1a4 TeOMeTpruiecKkre (pakThl, €CM YCIOBHS UX MIPUMEHEHUS 3a1aHbl
B SIBHOH Qopme;

pelaTh 3a7auM Ha HAXOKICHUE TEOMETPUUYECKUX BEJIMYMH 10 00pa3iaM MiIH ajJropruTMaM.

B noBce/He BHOI KM3HM M IPH U3YYeHUH APYTUX MpeAMeTOB:

HCII0JIL30BaTh CBOMCTBA TCOMECTPUUICCKUX (I)I/Il"yp U pCHICHUA TUITOBBIX 3a1a4, BOSHUKAIOUIMX B
CUTYyallusXxX HOBCG}IHCBHOﬁ JKHU3HHU, 3a71a4 IPaKTHUYCCKOTro COACPIKaHMA.

I/I3Mepe1mﬂ H BBIYHUCJICHUSA

BbInosiHATE M3MEPEHUE [UIMH, PACCTOSAHUN, BEJIMYMH YIVIOB, C IMOMOIIBIO MHCTPYMEHTOB JUIS
WU3MEPEHUH JUIMH U YITIOB;

NPUMEHATh (GOPMYJIbI TIEpUMETpa, IJIOMAIA M 00beMa, TUIONRAAN IMMOBEPXHOCTH OTACIBHBIX
MHOTOTPaHHUKOB MPU BBIYMCICHUAX, KOTJIa BCE JTAHHBIC UMEIOTCS B YCIIOBUU;

NpUMEHSTH TeopeMy [Indaropa, 6a30Bbie TPUTOHOMETPUUYECKIE COOTHOIICHUS JIJIsI BEIYMCIICHUS
JUIMH, PaCCTOSIHU U, IJIOIIAJICH B MPOCTEUIMX CITydasiX.

B noBceaHe BHOI KM3HA U IPpA U3YyYCHUHU APYTUX MPEAMETOB:

BBIYUCIIATH PACCTOSIHUSI HA MECTHOCTH B CTAHJAPTHBIX CUTyalUsX, IUIOIMAJM B MPOCTEHIMX
ClIy4asix, MPUMEHSTh GOPMYJIbl B IPOCTEHIIMX CUTYALUSIX B OBCEAHEBHON XKHU3HU.

T'e OMETPHUYECKHEC npe06p3303 aHuA

e Ctpouth purypy, CUMMETPUUHYIO JaHHOH (UIype OTHOCHUTEIBHO OCU U TOUKH.
B noBceHe BHOI KM3HM M IPH M3Y4YeHHMH JPYTHX NpeIMeTOB:

pacro3HaBaTh IBUKEHUE OOBEKTOB B OKPYXKAIOILEM MHDE;
pacrio3HaBaTh CHMMETPHYHBIE (PUTYPBI B OKPYKAIOIIEM MHpE.

BeKTOPLI H KOOPAUHATHI HA IVIOCKOCTH

OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSTUSIMU BEKTOpP, CyMMa BEKTOPOB, TPOU3BECHUE BEKTOpa
Ha YUCJI0, KOOPJAUHATHI HA IJIOCKOCTH;

OTpeNnensaTh MPUOTUIKEHHO KOOPAMHATHI TOYKH IO €€ H300paKEHUI0 Ha KOOPAWHATHOM
IIJIOCKOCTH.

B noBceHe BHOM KM3HM M IPH U3YYEeHUH APYTHX NPeAMETOB:

HCIIOJIB30BATh BCKTOPbI I PCUHICHUA HpOCTefIIIH/IX 3aJa4 Ha OoHnpeaciICcHUuE CKOPOCTU
OTHOCHUTCJIIBHOI'O ABUKCHH.

Hcropus MmaTeMaTUKH

OnuceiBaTh OTAEIBHBIE BBIIAIONMECS PE3YJIbTAThl, TOJIY4YEHHbIE B XOA€ Pa3BUTHS MaTEMaTUKU
KaK HayKH;

3HaTh IPUMEPBl MATEMaTU4YECKMX OTKPBITUA M HX aBTOPOB, B CBSI3M C OTEYECTBEHHOW U
BCEMHUPHOM UCTOPHUEI;

IIOHUMAaTh POJIb MATEMAaTUKK B pa3BUTUU Poccuu.



MeToabl MaTeMaTUKHU

e BpiOuparh mOAXOASIMN  W3Y4CHHBI  METOA s pEUICHUsS U3Y4CHHBIX THUIIOB
MaTEeMaTUYECKUX 3a/]1a4;

e [IpuBoauTh NpUMeEpHl MaTEMAaTHUECKHUX 3aKOHOMEPHOCTEN B OKpPYKAIOIIEeH 1eCTBUTEIHLHOCTH U
HPOVM3BEICHUSIX HCKYCCTBA.

BpINyCKHUK MOMydUT BOSMOMKHOCTB HAYYHTHCS (711 00€CTIeYeHUS BO3MOKHOCTH YCTICTITHOTO

NPOOJDKEHNsT 00pa30BaHusi HA 0a30BOM U YIIIyOJIEHHOM YPOBHSIX)

I'eomeTpuyeckue Gpurypnl

e OmnepupoBaTh NOHATHSIMH TEOMETPHICCKUX UTYD;

® U3BJIEKaTb, HHTEPHPETUPOBATH M NPEOOpPa3oBbIBATH HHQPOPMAIMIO O TEOMETPUUYECKUX
¢durypax, MpeacTaBICHHYIO Ha YePTEXKaX;

® IPUMEHSTH reoMeTpuueckue (HaKThl Ui PEHICHHs 33a71a4d, B TOM YHCIe,  MPEANoJIaralommx
HECKOJIBKO IIarOB PELICHUS;

¢ (opmynupoBaTh B MPOCTEHIIMX CIydasix CBOWCTBA U MPU3HAKU QUTYD;

® JI0Ka3bIBaTh FEOMETPUYECKHE YTBEPKIACHNUS,

e BIAAETh  CTaHJApTHOW  KiIaccuukanued  MIOCKUX  GUryp  (TPEYTOJIbHHUKOB  H
YeThIPEXYrOJIbHUKOB).

B noBceHe BHOM KM3HU U NIPH U3YyYEHUH JAPYITUX NpeIMeTOB:

® JCITOJBE30BATh CBOMCTBA TCOMCTPUYCCKUX (1)I/Il"yp JJId pCHICHHU A 3aaa4 MPAaKTUIECKOro Xapakrepa
n 3a1a4 U3 CMCIKHbIX JUCIMIUIMH.

M3mepeHus: U BIYHCIEHUS
e OmnepupoBaTh NPEACTAaBICHUSIMU O JJIMHE, IUIOMAAN, 00beMe Kak BeauunHaMu. [IpumMeHsTH
teopemy lludaropa, dopmyssl miomamu, odObeMa MPU PEUICHUH MHOTOIIATOBBIX 3a1a4, B
KOTOPBIX HE BCE JJaHHBIE MPEACTABIIEHbI SIBHO, @ TPEOYIOT BBIUKCICHUMN, OllIEpUpOBaTh OoJee
IIMPOKUM KOJIMYECTBOM (JOPMYJN JUIMHBI, IUIOI@AAM, OOBEMa, BBIYMCIATH XapaKTEPUCTHKH
KOMOMHaNMil ¢Guryp (OKpy>KHOCTEH M MHOTOYTOJBHHKOB) BBIYMCIATH PACCTOSHUS MEXIY
¢durypamu, TpUMEHATh TPUTOHOMETpUYECKHE (GOPMYIBI JUIsl BRIUMCICHUN B O0JI€e CIIOKHBIX
Clly4asiX, IPOBOJAUTH BHIYMCICHHS Ha OCHOBE PABHOBEIMKOCTH M PaBHOCOCTABJIEHHOCTH;
® IIPOBOJUTH MIPOCTHIC BEIUMCIICHUS HA OOBEMHBIX TEJAX;
e (opMyampoBaTh 3a1a4M HA BHIYUCIICHHS JJIMH, IUIONIAAeH 1 00EMOB U PELIaTh HX.
B noBceHe BHO¥ KU3HM M IPH M3YYeHUH JPYrUX MpeaMeTOB:

¢ [POBOAUTH BBIYHCICHUA HA MCCTHOCTH,

® TPUMEHSTH (GOPMYIBI MPH BHIUMCICHUSX B CMEXHBIX YIEOHBIX MPEIMETaxX, B OKPYKaIOMIEeH
JNEHCTBUTEIBHOCTH.

I'eomeTpuyeckune mocrpoeHust
e 1I300paxarh reomeTpuueckue (GUTypbl O TEKCTOBOMY M CHMBOJIBHOMY OMHUCAHHUIO;
e CcBOOOJIHO OMIEPUPOBATH YEPTEIKHBIMU HHCTPYMEHTAMH B HECIIOKHBIX CITyJasX,
® BBIIOJHATh IIOCTPOCHUS TPEYTOJBHUKOB, NPUMEHATH OTACIBHBIE METOJBl ITOCTPOEHUM
LUPKYIEM U JUHEHNKON U TPOBOJIUTH MPOCTEUIIME UCCIEA0BAHMS YU CIIA PEILICHUI;
e y300pakaTh THUIIOBBIE IIOCKHE GUTYphl U OOBEMHBIE Tejla C IOMOIIBI0 MPOCTEHIIMX
KOMITBIOTEPHBIX HHCTPYMEHTOB.
B noBceHe BHOM KM3HU U NIPU U3YyYeHUH JAPYTUX MpeIMeTOB:
®  BBINOJHSTH IPOCTEHIIIE MOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B pealbHON KU3HH;
® OIICHUBATH Pa3MEPHI PEATBHBIX 0OBEKTOB OKPYXKAIOIIETO MHpA.

IIpeoOpa3oBanus
(] OHepI/IpOBaTI) IIOHATUEM IBHUXCHUSA U npe06pa3013aHI/I51 H02106I/I$I, BJIaACTh IMpueMaMu
MOCTPOEHUsT (UTYp C WCIOJIB30BAHUEM JIB)KEHUW H TIpeoOpa3oBaHUU MOJ00HS,



NPUMEHSATh TOJYyYEHHbIE 3HAHHUS M OIBIT MOCTPOCHUH B CMEXKHBIX MpEAMETax U B
peaNpHbIX CUTYALMSIX OKPYKAIOLIET0 MUPa;

CTpouTh (uTypy, MOJOOHYIO JaHHOW, TIOJIB30BATHCS CBOWCTBAMH TMOMO0OUS st
000CHOBaHUS CBOUCTB (DUTYD;

MPUMEHSATh CBOMCTBA ABMIKEHUU JAJISI IPOBENEHUS MPOCTEUIIMX 00OCHOBAHHI CBOWCTB

uryp.

B noBce/iHe BHOI KM3HM M IPH U3YYeHUH APYTUX MpeIMeTOB:

NpUMCHATDb CBOMCTBA ABMKEHUM U NpUMCHATDH HO,Z[O6I/IC JJIA HOCTpOCHI/Iﬁ U BBIUKCJICHUH.

BeKTOpbl H KOOPIUHATHI HA MJIOCKOCTH

OnepupoBaTh MOHATUAMHU BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, IPOM3BEIEHUE BEKTOpA
Ha YUCJI0, YTOJI MEX/y BEKTOpaMH, CKaJIIPHOE MPOU3BEAEHUE BEKTOPOB, KOOPIAUHATHI HA
IIJIOCKOCTH, KOOPAUHATHI BEKTOPA;

BBIIIOJIHATH JEMCTBUS HAJl BEKTOpaMHU (CJIOXKEHHE, BBIYMUTAHUE, YMHOXKEHUE HA YUCIO),
BBIYHMCIIATh CKAJIPHOE MPOU3BENECHUE, ONPENENSITh B IPOCTEHIIMX CIIydasX Yroi MEXIY
BEKTOpaMH, BBINOJHATE pa3lIOXKEHUE BEKTOpa Ha COCTABJISIIOIME, IPUMEHSATH
MOJIydeHHbIe 3HAaHUSI B (U3MKE, TMOJIB30BAaThCA (HOPMYIION BBIYMCICHUS PACCTOSHHS
MEXJy TOYKAMH [0 H3BECTHBIM KOOpAWMHATaM, HCIOJIb30BAaTh ypaBHEHUs (UTYp IS
peIleHns 3a1a4;

IPUMEHATh BEKTOPbl M KOOPAMHATHI JUIsl PELICHUS TEeOMETPUYECKUX 3ajad Ha
BBIYMCIICHUE [UIMH, YIJIOB.

B noBceHe BHOI KM3HM M IPH M3YYC€HHUH JPYTHUX NpeIMeTOB:

UCIIOJIB30BATh TIOHSITUSI BEKTOPOB W KOOPAWHAT JJsl peIleHHus 3amad 1o (usmke,
reorpaduu U APyruM y4eOHBIM IpeIMETaM.

I/ICTOp]/Iﬂ MaTEeMaTHKH

Xapakrepr30BaTh BKJIAJ BBIIAIONMXCS MaTEeMaTHKOB B pa3BUTHE MATEMAaTUKU M UHBIX
Hay4HBIX 00JIacTel;
MIOHUMATh POJIb MaTEMATUKU B pa3BUTUU Poccum.

MeToabl MAaTEMATHKH

Hcnonb3yss  W3ydeHHbIE  METOABI, IPOBOAMTH  JIOKA3aTEJIICTBO,  BBIMOJHSITH
OIIPOBEPIKECHUE;

BBIOMPATh N3YYEHHBIE METO/IbI M X KOMOMHAIMY IS pEIICHUsI MaTEMaTHYeCKUX 3a/1a4;
HCIIONB30BATh ~ MAaTEMATHYECKWE 3HAHMSA JUIl  ONMCAaHUsS 3aKOHOMEPHOCTEH B
OKpPY>KarOILEH EeHCTBUTEIBHOCTH U IIPOU3BEACHUAX UCKYCCTBA,;

IIPUMEHSATh NPOCTEHIIME IPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIlHOHHBIE
CHUCTEMBI IIPU PEIICHUN MATEMATHYECKUX 3a/1a4.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTDb:

081a0emb 8eKMOPHLIM MeMoO0OM OJisl peuleHUss 3a0ad Ha 8blYUCTeHUE U
00KA3amenbCmeo, npubpecmu Onvlm 6blNOJHEHUs NPOEKM o8

081a0emb KOOPOUHAMHBIM MEMOOOM PeuleHUsl 3a0ad Ha 8bIYUCTIeHUE U
00KA3amMenbCmeo;

npuobpecmu onvim UCNOIb308AHUSL KOMILIOMEPHBIX NPOSPAMM O AHANU3A YACTHBIX
cnyuaes

B3AUMHO20 PACNOJIONCEHUSL OKPYICHOCEN U NPIMBIX,; NPUOOPeCHU ONbLM 8bINOJIHEHUS
nPOEKmos

BIUUCTAND NAOWAOU USYD, COCMABICHHBIX U3 O8YX U HOlee NPIMOY20TbHUKOS,

AP aiIeioepammos, mpey2oibHuKos, Kpy2a i CeKmopd;

BBIUUCTIAND NAOWAOU MHO20Y20IbHUKOS, UCNOMb3YS OMHOUEHUSL PAGHO BEIUKOCIIU U
PABHOCOCMABLEHHOCHIL,



®  npuMeHAmb anceOpaudecKuli U mpu2oHOMempUYecKull Mamepual npu peweHuy 3a0a4 Ha
BbIYUCIEHUE NILOWAOE MHO20Y 20TbHUKO 8,

®  npuobpecmu ONbIM NPUMEHEHUS AN2eOPAUYECKO20 U MPUSOHOMEMPULECKO20 ANNapama npu
peuienuu 2e0 Mempuyeckux 3a0auy

®  8bIBOOUMb POPMYTLY 0151 BLIUUCTICHUS Yeld NPABUTLHO20 N-Y20]IbHUKA U NPUMEHAMb ee 8
npoyecce peutenus 3a0ay,

e NPOBOOUMb OOKA3AMENbCMBA Meopem 0 Gopmyie niouwaou, CmopoHsl NPAGUILHOZO
MHO20Y20/IbHUKA, PAOUYCA BRUCAHHOU U ONUCAHHOU OKDYHCHOCMU U CLeOCM UL U3
meopem U NPUMEHAMb UX NPU peueHuu 3a0au,

e pewame3a0a4u Ha 00KA3aMesbCMeo C UCM01b308AHUEM (hOPMY O/UHbI OKPYHHOCMU U
01UHbI Oy2u OKpyHCHOoCMU, hopMyn naowadeli pueyp.

e [IpUMeHAMb ceolicmea 08UXEeHUA NpuU peweHUU3a0ady,

e [IPUMEHAMb MOHAMUA: 0Ce8as U UeHmpaabHas CUMMeMpPUS, NapasnenbHsili nepeHoc u
nogopom 014 peweHuu 3a0a4

MeTanpeaMeTHbIe pe3yJbTAaThl 0CBOCHUSI 0CHOBHOM IPOIrpPaMMbI MPeCTaB/IeHbI B COOTBETCTBHH C
NOATPYNINaMHU YHHBe PCATLHBIX y4e OHBIX eiicTBU
I1o oxonuanuio uzyuenus Kypca ebinycKHUK HAyYUmcs:

* CUCTEMaTU3UpOBaTh, COMOCTABJIATh, AHAIM3UPOBATh, O00OL@ATH W HUHTEPIPETUPOBATH
uH(opMaInio, COAEPIKAIIYIOCsS B TOTOBBIX HH(MOPMAITMOHHBIX O0BEKTaX;

* BBIJCJATh [JABHYIO M M30BITOUYHYIO HMHGOpPMALMIO, BBIIOJHATH CMBICIOBOE
CBEPThIBAaHUE BBIJIEICHHBIX (JAKTOB, MBICIIEH; MPEACTABIAT, HHPOPMAIIUIO B CKATOM CIIOBECHOM
dopme (B BUJE TJaHA WM TE3MCOB) M B HAIVISIHO-CHMBOJIMYECKOH (opme (B Buae TabuII,

rpaguUecKkux CXeM W Juarpamm, KapT TMOHATHH — KOHIENTYaJIbHBIX JMarpamMM, OIOPHBIX
KOHCIIEKTOB);
* 3aMOJHATh U OTOJHATH TAOIULbI, CXeMbI, TUarpaMMbl, TEKCTHI.
PerynsiTuBHbIC:

onpedenams 1EJb JEATEIIFHOCTH Ha YPOKE C IIOMOIIBIO YUIUTENS U CAMOCTOSTEIBHO;

YUUTHCS COBMECTHO C YUUTENEM OOHApYKUBATh U popmynupoeams yuebHyo npooiemy;
YUUTBCS NIAHUPOBAMb YIeOHYIO NEeSTEIbHOCTh Ha YPOKE;

8bICKA3bIBAMb CBOKO BEPCHIO, TMBITATHCS TMpemIarath crocod e€ TpoBepkd (Ha OCHOBE
OPOAYKTUBHBIX 33JJaHU B ydeOHUKE);

pabotass 1O TPEATOKEHHOMY IUIAHY, UCHONb308aMb HEOOXOAUMbIE CpelncTBa  (y4eOHHK,
KOMIBIOTEP U HHCTPYMEHTHI);

onpedenams YCUEIHOCTb BBIMOJIHEHUS CBOETO 3a/IaHUs B IUAJIOTE C YUUTEIIEM.

CpenctBoM (OpMHUPOBAHUS PETYIATHBHBIX JIEHCTBUI CITy)KaT TEXHOJIOTHS IMPOOIEMHOTO
JMajora Ha dTare M3ydeHHUs HOBOTO MaTepuaja M TEXHOJIOTHS OLIEHMBAHUS 00pa30BaTEeNbHBIX
JOCTH)KEHUH (Y4eOHBIX YCIIEXOB).

Ilo3naBarebHbIC:

OPUEHTHPOBATbCd B CBOCH cucTeMe 3HAHUU: noHuMamsv, YTO HYKHA JOINOJIHUTENbHAs
uHdopMarus (3HaHUA) U1 pelieHus1 y4ueOHOU 3a71a4M B OJIMH 1I1ar;

denambs NPeBAPUTENbHBIA 0m60p NCTOYHUKOB HHPOPMAIUU VI pelieHUs yueOHOM 3a/1auH;
N0OBIBaTh HOBBIC 3HAHUS: HAXO0OUmMb HEOOXOIUMYIO HHGOpPMAIMIO, KaK B Y4eOHWKE, Tak U B
NPEUIOKEHHBIX YIUTEIEM CIOBAPsX, CIPAaBOYHUKAX U MHTEPHET-pecypcax;

NOOBIBATH HOBBIC 3HAHUS: U361eKkamb WHPOPMALNIO, TPEICTABICHHYI0 B pasHBIX (opmax
(Tekct, TabnuIa, cCXeMa, WILTIOCTpAIUs U JIp. );

nepepadaTbIBaTh MOJTy9EHHYIO uHpopmaruo: HaO.I00amb u
denams CaMOCTOSATENbHbIE 6b1600bl. CpeicTBOM  (OPMUPOBAHUS TO3HABATENIbHBIX JEHCTBUI
CIIY)KUT Y4eOHBIIl MaTepuasl U 3a7aHusl yueOHUKa, 00eCcTIeyMBaOLIME EPBYIO JTUHUIO PAa3BUTHS
— YMEHHE OOBACHATh MUD.

KomMyHukaTuBHbIC:



JOHOCHUTDH CBOIO MO3HUIMIO JIO JAPYTHX: 0pOpMsinib CBOIO MBICTh B YCTHOW M MMHUCBMEHHOW PEYH
(Ha ypoBHE MPEIOKEHHS UM HEOOJBIIOTO TEKCTA);

CIIyIIATh U TIOHUMATh peyb Opyeux,

BBIPA3UTENBHO YUmMams U Nepeckazvl8ams TEKCT;

eécmynams B Oecelly Ha ypOKe U B JKU3HU;

COBMECTHO 00208apugamuCsi O TpaBUIIaX OOIICHHS U TIOBEICHUS B IIKOJIE U CIICOBATh UM;
YIUTBCS 86IN0IHANMb PA3TUYHBIC POJU B TPYIIIE (JTUAEpa, UCTIOTHUTEIS, KDUTHKA).

CpenctBoMm (GopMUpPOBaHUS KOMMYHUKATUBHBIX ACUCTBUN CIY)KaT TEXHOJOTUs MPOOIEMHOTO
muanora (MOOYKIAroNMi W TMOABOMSAIIMN JHAJIOT), TEXHOJOTHS IPOAYKTHBHOTO YTCHUS U
opraHu3zaius paboThl B MJIBIX TPYIIIIAX.

BuinyckHux nonyuum 603moxicHocnb:

B xoze u3ydeHus reoMeTprur 00yJaroIpecsl yCOBePIIe HCTBYIOT ONMBIT MPoeKTHOM
AesITeJIbHOCTH Kak 0co00i popMbl yueOHOU padoThI, CIOCOOCTBYIOMIEH BOCITUTAHUIO
CaMOCTOSITETbHOCTH, MHUITMATUBHOCTHU, OTBETCTBEHHOCTH, TOBHIIIICHU IO MOTHUBAIINH U
(pPEeKTUBHOCTH Y4eOHOU JEATENIFHOCTH; B XOJI€ PeaH3aIlii UCXOJHOTO 3aMbICiia Ha
MPaKTUYECKOM YPOBHE OBJIAJICIOT yMEHUEM BBIOMpATh aJICKBaTHBIC CTOSINEH 3a7aue
CPEICTBA, MPUHUMATH PEIICHHS, B TOM YHCJIC M B CUTYaIUsIX HeonpeneneHHoctu. OHu
MOJTy4aT BO3MOXKHOCTB Pa3BUTh CIIOCOOHOCTH K pa3padOTKe HECKOJIBKHX BapHaHTOB
pEeIleHUH, K TTOMCKY HECTaHAapTHBIX PEIICHUM, TOUCKY U OCYILIECTBICHUIO Hanbolee
MIPUEMIIEMOTO PEICHHUS.

3. JIMYHOCTHBIE Pe3yIbTaThl OCBOEHHs TPOTPaAMMBI.

JInyHOCTHBIE pe3yJbTAThl OCBOCHHS IMPOrpaMMbl OCHOBHOIO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCSI B €JHHCTBE Y4YeOHOl M BOCHUTATEJbHOW [eSTeJbHOCTH MIKOJIbI B
COOTBETCTBUM C TPAAUIMOHHBIMU POCCHUCKAMH  COIIMOKYIBTYPHBIMU U JIyXOBHO-
HPABCTBEHHBIMH I[EHHOCTSIMH, ITPUHATHIMU B OOIIIECTBE MTPAaBUIAMH U HOPMaMH.

Y evinycknuxa dyoem cghopmuposano:

UCIIONIb30BAaTh MPUOOPETEHHbIE 3HAHUS W YMEHUS B IPAKTUUYECKOM JESATEIbHOCTH U
IIOBCETHEBHON JKM3HU I MOJEJIMPOBAHMS MPAKTUYECKUX CUTyallUd U HCCIeI0BaHUSA
IIOCTPOEHHBIX MOJIEJIEH C MCIIOJIB30BAHUEM allapara reOMETpUU

OTBETCTBEHHOE OTHOLIEHHWE K YYEHHIO, TOTOBHOCTHM M CIIOCOOHOCTH OOydaroumxcsi K
CaMOPa3BUTHUIO U CaMOOOPa30BAHMIO Ha OCHOBE MOTHUBALMM K OOYy4EHHUIO U MO3HAHUIO, BEIOOPY
JanbHelero oopasoBanus Ha 0a3ze OPHEHTHPOBKU B MHpe Mpodeccuii U nmpodeccHoHaTbHbBIX
NPEANoOYTeHUH, 0CO3HaHHOMY ITOCTPOEHUI0 MHAUBUIYyaIbHON 00pa30BaTEIbHON TPAEKTOPUH C
y4€TOM YCTOMUYUBBIX [103HABATEIbHBIX HHTEPECOB

IPEICTAaBICHUE LIEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN MPaKTUKU

CO3JaHMEe KOMMYHHUKATHBHON KOMIETEHTHOCTM B OOLIEHUHM U  COTPYAHHMYECTBE CO
CBEPCTHUKAMHM, CTApPIIMMU M MIIAJIIMMHU B 00pa30BaTENbHOM, OOIECTBEHHO MOJIE3HOM, yueOHO -
M CCIIEIOBATENIbCKON, TBOPUYECKON U APYrUX BUJAX AESATEIBHOCTU

Buvinycknuk noayuum 03modxcnocmsy chpopmuposamo:

YMEHHE SICHO, TOYHO, TPAMOTHO HU3J1araTb CBOM MBICIIA B YCTHOM U MMCBbMEHHOW pe4M, IOHUMATh
CMBICI IIOCTaBJICHHOM 3aJayd, BBICTpPAWBaTb AapryMEHTALUI0, IPUBOAUTH IPUMEPBI U
KOHTPIIPUMEPBI

KPUTUYHOCTh MBIIUICHHS, YMEHUE pPACIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BBICKa3bIBAHMS,
OTJIMYATh TUIOTE3Y OT (aKra

KPEaTUBHOCTb  MBIIUICHUS, WHULMATUBY, HAaXOAYMBOCTb, AaKTMBHOCTb IIPH  PEIICHUU
TEOMETPUYECKHUX 3a1a4

yYMEHHE KOHTPOJIMPOBATH MPOLIECC U Pe3yabTaT ydeOHOW MaTeMaTHYecKOM JIesTeNbHOCTH



CIOCOOHOCTh K 3MOLIMOHAJIBHOMY BOCHPUATHIO MaTeMaTHYECKMX OOBEKTOB, 3a/1a4, PELICHMI,
pacCyKIeHHU I

Paznen 2. Conep:xkanue y4ueOHOIo npeamera.
Iloemopenue. (2 u)
Bexkmopui. (10 u)

[Tonsitue Bekropa. PaBeHcTBO BekTopoB. Cll0’K€HHE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4ucio. PasnoxeHue BeKTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOpaM.

OcnosHnas yeinb — HAYYUTH Y4YalllUXCs  BBIINIOJIHATH I{GﬁCTBI/IS[ HaJd BCKTOpaMH Kak
HamnpaBJICHHBIMU OTPE3KaMU, YTO BA’KHO JJIsI IPUMCHCHUSI BEKTOPOB B (1)I/I3I/IK6.

Bekrop onpenensieTcs Kak HampaBJICHHBIA OTPE30K U JCUCTBUS HAJl BEKTOPAMH BBOISTCS
TaK, KaK 9TO MPHUHATO B (pU3UKe, T. €. KaK JCHCTBUA C HAMpaBlIEHHBIMU oTpe3kamu. OCHOBHOE
BHUMAHHE OOJKHO OBITH YACICHO BI)IpaGOTKC yMeHI/Iﬁ BBITIOJHATE ONI€palli HaAd BCKTOpaMU
(ckmagpiBaTh BEKTOPHI IO IMpaBUJIaM TPEYroJIbHUKA U IapajielorpamMma, CTPOUTH BEKTOp,
PaBHBIN Pa3HOCTH ABYX JAaHHBIX BEKTOPOB, a TaKKe BEKTOpP, PaBHbIA MPOU3BEIECHUIO TAHHOTO
BEKTOpa Ha JJAaHHOE YUCJIO).

Memoo koopounam. (10 u)

Koopaunater Bekropa. Ilpocreiinme 3amaum B KOOpAWHATaX. YPAaBHEHUS OKPYKHOCTH U
npsimoi. [[puMeHeHne BEKTOpOB U KOOPAMHAT MPHU PEIICHUH 3a/1ad.

Ocnosnas yeinb — HAYYUTb Y4YalllUXCs  BBIINIOJIHATH HeﬁCTBHﬂ HaJa BEKTOpaMH Kak
HalnpaBJICHHBIMU OTPE3KaMU, YTO BAKHO UIA MIPUMCHCHUA BECKTOPOB B (bH3HKe; IIO3HAKOMUTH C
HCITIOJIB30BAHUEM BCKTOPOB U METOJJa KOOPpAWHAT IPU PCHICHUU I'COMETPUYICCKUX 3a1a4.

Ha npumepax moka3bpIBaeTcsi, KaKk BEKTOPbI MOTYT MPHUMEHSTHCS K PEIICHUIO T€OMETPHUECKUX
3amgay. JlemoHcTpupyercst 3(dEeKTHBHOCTh TpPUMEHEHUs (GOpMya i KOOPAMHAT CEepEeINHBI
OTpe3Ka, PACCTOSHUS MEXK/IY ABYMS TOUKAMHU, YPABHEHUN OKPY)KHOCTH U NPSIMON B KOHKPETHBIX
TeOMETPUUYECKUX 3aJlauaxX, TeM CaMbIM JaeTcs MPEACTaBICHHE 00 M3Y4EeHHHM T€OMETPHYECKHX
Guryp c noMoIup METOJ0B aareOpsl.

Coomnowenusn mexicoy cmoponamu u yenamu mpeyzonvuuxa.(14q)

CuHyc, KOCUHYC M TaHTeHC yria. TeopeMbl CHHYCOB U KOCUHYCOB. Perienue
TPEYroiabHUKOB. CKaJIIpHOE MPOU3BEAECHHUE BEKTOPOB U €I0 IPUMEHEHNE B TEOMETPUUYECKUX
3a/1a4ax.

Ocnoenas yenb — Pa3BUTh YMEHUE YJAIlMXCS PUMEHSATh TPUTOHOMETPUYECKUN armnapat npu
pELICHNU TeOMETPUYECKIX 3a/1au.

Cunyc u xocuHyc mroboro yrma ot 0° mo 180° BBOASTCS C MOMOIIBIO €IUHHYHON
MIOJTYOKPY)KHOCTH, JIOKa3bIBAIOTCSI TEOPEMBbl CHHYCOB W KOCHHYCOB W BBIBOJMTCS €IIE OJHA



dopMyna Mo TPEYroJibHUKA (T0J0OBUHA MPOU3BEICHHUS ABYX CTOPOH Ha CHHYC YIJIa MEXKIY
HUMH ). DTOT amnmapaT MPUMEHSETCS K PEIICHUIO TPEYrOJIbHUKOB.

CkansipHoe TNpOM3BEIEHHE BEKTOPOB BBOJIUTCA Kak B (u3uke (MpOM3BeNEHUE UIUH
BEKTOPOB Ha KOCHHYC VyIJIla MeEXIy HHMH). PaccMmarpuBaloTcs CBOWMCTBA CKAISPHOTO
MPOU3BEACHUS U €r0 IPUMEHEHHUE MPU PEIICHUH TEOMETPUUECKUX 3a/1a4.

Jlnuna okpyscnocmu u niowiaos kpyza. (12u)

HpaBI/IJ'IBHBIG MHOT'OYI'OJIbHUKH. Opr>KHOCTI/I, ONMrMCaHHas1 OKOJIO ITPaBUJIBHOI'O MHOTOYI'OJIbBHUKa
N BIIMCaHHasd B HCETO. HOCTpOCHI/Ie MMpaBUJIbHBIX MHOT'OYI'OJIbHUKOB. I[.HI/IHa OKPYXHOCTH.

[Tnomane xpyra.

Ocnoenas yenb — PACUMPUTh 3HAHME Y4YAIMXCA O MHOIOYIOJbHUKAX; PacCMOTPETH
MOHATHS AJTMHBI OKPY’KHOCTH U TUIOIIAM Kpyra U OpMYIIbI JJIs UX BBIYUCICHUS.

B nHauvane TeMbl JaeTcs omnpeneraceHue NIpaBUIbHOTO MHOTOYIOJIBHUKA U pacCMaTPUBAKOTCS
TEOpEMbI 00 OKPY)KHOCTSIX, OIMCAHHOW OKOJIO IIPABMJIBHOTO MHOTOYrOJbHUKA M BIIMCAaHHOM B
Hero. C NOMOILBIO ONMMCAaHHOM OKPY)KHOCTH PELIAIOTCS 337aud O MOCTPOCHHMM IPABUIIBHOTO
MIECTUYTOJbHIKA W MPABMIIBHOTO 12-yroibHUKa, €CITU JaH MPABMIIBHBIN 11-yrOJbHUK.

@opMyibl, BbIpaXkarolpe CTOPOHY IIPAaBUJIBHOIO MHOTOYIOJIBHUKA U PaJMyC BIIMCAHHOMN B
HEro OKPY)KHOCTH 4epe3 paJuyc OMHUCAHHOW OKPYKHOCTH, MCIOJIb3YIOTCS MPU BBIBOJE (HOpMyI
JUIMHBI OKPYXXHOCTH M IUIOLAAM Kpyra. BelBox onmpaercs Ha MHTYMTUBHOE NPEICTABICHUE O
npezee: Ipu HEOTPaHUYEHHOM YBEIMYEHUM 4YMCIIA CTOPOH IIPAaBUJIBHOTO MHOIOYIOJIBHHUKA,
BIIMCAaHHOTO B OKPYKHOCTb, €10 IEPUMETP CTPEMUTCS K JNIMHE 3TOM OKPYKHOCTH, a IIJIO@AIb —
K IUIOLAAY Kpyra, OrpaHUYE€HHOIO OKPYKHOCTBIO.

Heusncenus. (8u)

Orobpaxxenue miockoctd Ha cebs. [lonstue nuxenus. OceBass M LEHTpalbHas
cummerpuu. [apamnensnsiii nepenoc. [loBopor. Hanoxxenus u 1BuxeHus.

OcnosHnas yelb — MMO3HAKOMUTD YJallliXCA C IMMOHATUEM ABUXKCHUA U €CTO CBOfICTBaMI/I, C
OCHOBHBIMH BHJaMH ,Z[BI/I)I(GHPlﬁ, CO B3aMOOTHOILCH U IMU HATOXKECHUHN U ABUKCHU M.

JIBM>KeHHE TJIOCKOCTH BBOJUTCS KaK OTOOpakeHHE IIOCKOCTH Ha ceOd,
COXpaHSIOIIeePaCcCTOIHNE MEXAY Toukamu. [Ipu paccMoTpeHuu BUAOB IBH)KEHHUII OCHOBHOE
BHUMAaHHUE YICISETCS TOCTPOSHUIO 00Pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOIBHUKOB TIPU
OCEBOU U IEHTPATILHON CUMMETPUSIX, TTapaJUIeIbHOM MepeHoce, mopopote. Ha adpexrabix
IIpUMEpax I10Ka3bIBACTCS IPUMEHEHUE IBUKEHUM IIPU PELLIEHU U TEOMETPUY €CKUX 3a/1a4.

Hauanvnuie ceedenusn uz cmepeomempuu. (44)

becena 06 akcnomax reoMeTpuu. 3HAKOMCTBO C MHOTOTPaHHUKaMU U TE€JIaMH BpAILEH UL

OcnosHas yenv — nath 60see rIyOOKoe MPEACTaBICHUE O CHCTEME aKCUOM TUTAHUMETPUU U
AKCUOMATHUYECKOM METOJE.

B nannom paszgene paccMaTpuBaeTCs O pa3jIMUHbIX CUCTEMax reoMeTpur. B gyactHocTH 0
Pa3IMYHbIX CIIOCO0AX BBEACHUS MOHITHS paBEHCTBA (PUTYD.

Hmozosoe noesmopenue. Pewenue 3aoau. (8u)

TeMaTH4eckoe IJIAHUPOBAHHUE



Ne |HanmenoBanue paznenoB u tem| Konuuectso | Konnuectso KomMrioneHT mporpammel
/i 4acoB KOHTPOJIbHBIX BOCITUTAHUS
pabot
1 2 1.Hcropuueckast
BuKTOopuHa «Vcropus
MaTEMaTUYECKUX OTKPBITHII»
[loBTOpEHue.

2 10 1 2.Ypok-koHpepeHmusa « K.O.
[T onKOBCKUI- OTEL] PyCCKOM
kocMoHaBTHKH. K 165-netuto

Bekropsr. CO JIHA POXICHUSD
3 10 1 3. MeranpeaMeTHbIi Ypok-
koH(pepeHus «Hayku roHowel
numaromy, mocBseHHbINA 310-
JIETHIO CO JHS poxaeHUs M.B.
Meron koopauHAaT. JlomoHOCOBa
4 14 1 4 Kmaccuplit yac «Bxiazg
COOTHOIICHUSI MEXKTY
YYEHBIX-MaTEMaTHUKOB B
CTOPOHAaMH M yIriamMu
coznanue opyxus [lodeap
TpeyroibHUKa. CKalspHOE
MPOU3BEACHUE BEKTOPOB.
5 12 1 5.BueknaccHoe
MepornpusTue «/leHp
Poccuiickoil Haykmn»
JInrHa OKpY>)KHOCTH U ILIOLA/b
Kpyra.
6 8 1 6. Ypoxk-nekuus,
MOCBSILICHHBIN 425-11€THIO
Pene Jlexapra
JBroKxeHust
7 4 - 7.MertanpeamMeTHbIN ypoK ,
nocBsiieHHBIN J{HI0 [ToOe b
«CoBeTCKHME y4yeHbIE B TOJIbI
HavanbsHbie cBeneHus u3 Benukoit OTeyecTBeHHOM
CTEpEOMETPUU BOWHBI»
8 |IloBTOpEeHUE 8 1
Hroro 68 6




Paznea 3. KanengapHoe njiaHupoBanme

No Tema ypoka, 3aHATHS Hara | Hara | [lpumeuanue
YpOKa, nna” | ¢axr
3aHs
TUS
IloBTOpeHue. 2yaca.
1 BeonHoe moBTopenue. TpeyroapHUKH. 01.09
2 MHOroyroiabH1UK1 03.09 | 1#n
3 Ilonstue Bekropa. 8.09
4 [Tonsitue Bexropa. 10.09 | 2n
5 CiioxeHure 1 BBIYMTaHHE BEKTOPOB 15.09
6 CnoxeHHe U BBIYUTAaHUE BEKTOPOB 17.09 | 3n
7 CiioxeHre M BBIYUTaHHE BEKTOPOB 22.09
8 YMHOKEHHE BEKTOpa Ha YHCIIO. 24.09 | 4n
9 YMHOXEHHE BEKTOpa Ha YHCIIO. 29.09
10 YMHOKEHHE BEKTOpa Ha YHCJIO. 1.10 | 5u




11 Pewenue 3anau 13.10
12 Koumponvnas paboma Nel no meme 15.10 | 6n
«Bexmopuv»
MeTon koopaunat. 10 yacos.
13 Koopaunare! BexTopa. 20.10
14 Koopaunate! BexTopa. 2210 | 7n
15 Pemenue 3anau 27.10
16 [Ipocreiinme 3amaun B KOOPAMHATAX. 29.10 | 81
17 [Ipocreiinme 3agaun B KOOPAMHATAX. 3.11
18 [pocreiinme 3a1aun B KOOPAWHATAX. 511 |91
19 YpaBHEHUE OKPYKHOCTU U IIPSIMOK 10.11
20 VYpaBHEHUE OKPY)KHOCTH U TIPSIMOMA 12.11 | 10n
21 Pemenune 3amau 2411
22 Konmponvnas paboma Ne2 no meme 26.11 | 11n
«Memoo koopounamy
CooTHoOIIEHUSI MeK1Y CTOPOHAMM U YIJIAMHU TPeyroJbHUKA.
CkajisipHoe npou3BejieHUue BeKTOpoB. 14 yacos.
23 CuHyc, KOCHHYC, TAHTEHC yIJIa. 1.12
24 Cunyc, KOCHHYC, TAHTEHC yIJa. 312 | 12=
25 CuHyc, KOCHHYC, TAHTEHC yIJIa. 8.12
26 ITnomane TpeyroibHUKA. 10.12 | 13u
27 Teopema CHHYCOB. 15.12
28 Teopema KOCHHYCOB. 17.12 | 14u
29 Pemenue TpeyroisHUKOB. 22.12
30 Pemenue TpeyroJpHUKOB. 2412 | 151
31 Pemenue TpeyroqsHUKOB. 29.12 | 16H
32 CxaysipHOE MPOU3BEICHUE BEKTOPOB. 12.01
33 CxansipHOE MPON3BENICHNE BEKTOPOB. 1401 | 17u
34 CxaysipHOE MPOU3BEICHUE BEKTOPOB. 19.01
35 Pemenne 3amau 21.01 | 18u
36 Konmponvnas paboma Ne3 no meme 26.01
«Coomnowenue mexcoy cmoponamu u
yenamu mpeyzonbHUuKay
JlInHa OKPYKHOCTH M IVIOIAAL Kpyra. 12 yacos
37 [IpaBuibHBIE MHOTOYTOJIBHUKH. 28.01 | 191
38 [IpaBuiIbHBIE MHOTOYTOJIBHUKH. 02.02
39 HaxoxneHne CTOpOH NMpaBUIBHOIO 4,02 |20n
MHOTOYTOJIbHUKA, €r0 CTOPOHBI M pajuyca
BIIMCAaHHOUN OKPYKHOCTH.
40 HaxoxneHne cTOpoH NMpaBUIBHOIO 9.02
MHOTOYTOJIBHUKA, €r0 CTOPOHBI M pajuyca
BITMCAHHOI OKPY)KHOCTH.
41 HaxoxneHne CTOpOH MpaBUIbHOIO 11.02 | 21n
MHOTOYTOJIBHIKA, €r0 CTOPOHBI M pajinyca
BIIMCAHHOU OKPYKHOCTHU.
42 HaxoxneHue cTOpOH MpaBUIbHOIO 16.02
MHOTOYTOJIbHMKA, €r0 CTOPOHBI M pajnyca
BIIMCAHHOU OKPYKHOCTHU.
43 Haxoxxnenue cTopoH mpaBUIIbHOTO 18.02 | 22u
MHOTOYTOJIbHHKA, €r0 CTOPOHBI U Pajyca
BIIMCAHHOU OKPY>KHOCTH.




44 JlnmrHa OKPY>KHOCTH U TIOIIAb Kpyra. 02.03
45 Jl1nHa OKPY)KHOCTH U ILIOIIAJbL KpyTa. 4.03 |23u
46 JlinHA OKPY)KHOCTH | TUIOIIAb Kpyra. 9.03
47 Pemenne 3amau 11.03 | 24u
48 Konmponvnas paboma Ned no meme 16.03
«/[nuna oxkpyscnocmu u niouadsb Kpy2a»
JABuxenns. 8 yacos.
49 JIBYKEeHUS. 18.03 | 25u1
50 JBu>xkeHUst 23.03
51 [NapatenbHBINA TEPEHOC ¥ TTOBOPOT. 25.03 | 26H
52 [lapanyenbHblii IEPEHOC U IOBOPOT. 30.03
53 [TapannenbHbIi TEpeHOC U TOBOPOT. 1.04 |27u
54 Pemenune 3amau 6.04
55 Pemenue 3anau 8.04 | 28mu
56 Koumponvnan paboma Ne5 no meme 20.04
«/{eusicenusnr»
HauanbHble cBele HUSI U3 CTepeoMeTpuu.4 yaca.
57 MHOrorpaHHUKH 22.04 | 29H.
58 MHoOTOrpaHHHUKH 27.04
59 Tena BpameHus 29.04 | 301
60 Tena BpameHus 04.05
IloBTOpEeHME. 8 Yacos.
61 [loBTOpeHue. Pemenne 3anau B TEKCTax 06.05 | 31n
OID.
62 [loBTOpenue. Pemienne 3a1ay B TeKCTax 11.05
oro.
63 [ToBTOpenue. Pemenne 3amau B TeKCTax 13.05 | 32u
OID.
64 [MoBTOpenue. Pemmenne 3a1aq B TEKCTax 18.05
oros
65 NroroBas xoHTponbpHas pabora Ne 6. 20.05 | 33u
66 [ToBTOpenue. Pemenne 3amau 25.05
KonTtpoasHubie padoTsl 0 reomMeTpun B 90 kiacce
Yuuteanb : Munenkosa H.B.
Ne Ha3Banue Koanuect Jara nmo mwiany
BO 4acoB
1 Konmponvnasn paboma Nel no meme 1
«Bexmopuo» 15.10
2 Konmponwvnaa paooma Ne2 no meme 1
«Memoo koopounamy
26.11
3 Konmponvnaa paooma Ne3 no meme 1
«Coomnouenue mexicoy CmopoHamu u 26.01
yenamu mpeyzonbHUuUKa»
4 Koumponvnaa paboma Ned no meme 1
«/[nuna okpyscnocmu u niowaos 16.03
Kpyza»
5 Konmponvnaa paboma Ne5 no meme 1




«/leusicenusny 20.04
6 Hmozosaa konmponvnaa paboma Ne 6 1
20.05
Nuer
KOPPEKTUPOBKM paboueii nporpammel
yuutens
2021 - 2022 yyebHbIN rog,
Knacc| Ha3Banue paznena, TeMbl [Tpyunna Koppekrupytonme
ypoKa KOPPEKTUPOBKU MEPOIPUATHS
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