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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MaTeMAaTHKH, UMEIOUIUI CBOEH
LEeNbI0 00ECTeYnTh M3YYeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOLICHHHA M B3aUMHOE
pacroJIO’)KEHUE, ONUPAETCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JIUHHUIO. [leHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa30BaHus 3aK/II0YAaETCs B TOM, YTO 00ydarouuiics
YUUTCSI TPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS, CTPOUTH JIOTMYECKHE YMO3AKIIOUCHHUS,
JOKa3bIBaTh WCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIHUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii nenbro u3ydeHus] TeOMETPUH SBISIETCS UCTIOJIB30BaHUE €€ KaKk MHCTPYMEHTa IpU
pelIeHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
xu3HU. OOydJarommuiicss MOJDKEH HAYYWTBCS OIPEICTUTh T'€OMETPHUYECKYlo (urypy, ommcarb
CIIOBAaMH JIAHHBIM YepTEX WMIM PUCYHOK, HAWTH TUIOMIAAb 3€MEJIBHOTO Y4YacTKa, PacCUUTATh
HEOOXOUMYIO JITMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3sMmepbl Tapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOPAsi, BHIYHCIIUTENbHAS JIMHHUS B M3YyYCHUU T'€OMETPHUH.
[lpu pemeHun 3amad  TPAKTHYECKOTO  Xapakrepa OOyJaromuiicsi y4UTCS  CTPOMTH
MaTeMaTHYeCKUE MOJIENIM PEaJbHBIX JKU3HCHHBIX CHTYallld, NPOBOIUTH BBIYHACICHUS U
OIICHHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJIbTaTa.

KpaitHe BaXHO MOMYEPKUBATH CBS3M TEOMETPUH C APYIUMH YYeOHBIMU IpEIMETaMHU,
MOTHBHPOBaTh  WCIIOJIb30BaTh  OMPEICICHHUS  TeOMETPUYECKHX  (QUTyp ©  TOHSTHI,
JEeMOHCTPUPOBATH MMPUMEHEHHE TIOJTYIEHHBIX YMEHHH B (PU3HKE U TEXHHUKE. JTHU CBSI3U Hanbosee
SIPKO BUJIHBI B TeMax «BekTopb», « TpUrOHOMETpHYECKHE COOTHOMEHHS», «MeTo KOOpIIHATY
u «Teopema [Tudaropar.

YueOnnlii kypc «l'eoMeTpus» BKIIOYACT CIEAYIONIME OCHOBHBIC pa3/eibl COJCPKAHUS:
«['eomerpuueckue ¢urypsl M UX CBOicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHHY,
«/lexapToBBl ~ KOOpAWMHATBl Ha  IJIOCKOCTH», «BekTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust MO00MS.

Ha uzydenue yuebHOTO Kypca «I'eomerpusi» orBoautcs 204 daca: B 7 kinacce — 68 yacoB
(2 gaca B Henenm0), B 8 Kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA
7 KJIACC

Hauanbuble monsTus reomerpuu. Touka, mpsimas, OTpe30K, Jiyd. Yrod. Buael yrios.
BeprukaneHple W cMexHble yribl. buccekrpuca yria. JlomaHas, MHOTOYTOJBHHK.
[TapannenbHOCTh M NEPIEHANKYISPHOCTD MPSIMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOHCTBA O0ceBOM cummeTpuu. [IpuMepsl cuMMeTpun
B OKPY’)KalOIllEeM MHUPE.

OCHOBHBIE TOCTPOCHHMS C TOMOIIBI0 IUPKYIss W JuHEHKu. TpeyroibHuk. Beicora,
MearaHa, OMCCeKTpHca, MX CBOMCTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TPeyroJbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa W TNpU3HAKM PaBHOOEAPEHHOTO TpeyroyibHUKa. [Ipu3HaKuM paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MpHU3HAKK MapaieNbHbIX NpsMbIX. CymMMa YIoB TpeyrojbHUKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[IpsimoyronbHbIil TpeyrodbHUK. CBOMCTBO MeMaHbl MPSMOYTOJILHOTO TPEYTrOJIbHUKA,
npoBeA€HHOW K TumoTeHy3e. IIpu3Haku paBeHCTBa MPSIMOYTOJbHBIX TPEYroJbHHUKOB.
[IpssMOyronbpHBIN TPEYTroIbHUK C YoM B 30°.



HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOH,
TeopeMa 0 0oJIbIIeM yrie u 0oJIbleil CTOPOHE TPeyroyibHUKA. IlepreHanuKyIsp 1 HaKJIOHHASL.

I'eomerpuueckoe Mecto Todek. buccekTprca yria M CEpeJUHHBIM NEPHEHIUKYIp K
OTpE3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XOpAa M JAMaMeTp, HMX CBOMCTBa. B3auMmHOEe pacnosioxeHue
OKpyXHOCTH M mnpsimoil. KacarenbHast u cexymas Kk okpyxHocTu. OKpyKXHOCTb, BIMCaHHas B
yroJi. Biucansnas ¥ onMcaHHast OKpY’KHOCTH TPEYT OJIbHUKA.

8 KJIACC

UYersipéxyronpauku. [lapamienorpamMm, ero mnpu3Haku M CBOMCTBA. YacTHble ciydan
napajuieorpaMmoB (MpsSMOYTOJIbHUK, POMO, KBaJpar), WX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpameuus, e€ cBoNcTBa U Npu3Haku. [IpsimoyronbHas Tpanenus..

Meron ynBoenuss meauansl. lleHTpansHas cummerpusa. Teopema @aneca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Tonobue TpeyronpbHUKOB, KOd(hdumueHT nomodus. IlpusHaku mogoOus TpeyroabHUKOB.
[Ipumenenue nogo6ust MpU pelIeHUH MPAKTUIECKUX 3a/1au.

CpoiicTtBa momazei reomerpuyeckux ¢uryp. @opmynsl s MIOLMAAM TPEyroybHUKA,
napajuiesorpamMmma, pom6a u tpanernuu. OTHOIIEHUE TUI0MAeH 0100HBIX QUTyp.

Boruncnenue miomaseil TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mpu pemieHHd NPaKTUYECKUX
3azad.

CuHyC, KOCHMHYC, TaHTE€HC OCTpPOro yrja MpsMOYrOJbHOTO TpeyroybHUKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO. Tpuronomerpudeckue ¢pyakuuu yrios B 30, 45 u 60°.

Brnucannesie W HEHTpadbHBIE YIJIBI, YTOJ MEXKIY KacaTelbHOW M XOPAOU. YTJIbl MEXIY
XOpJaMud UM CEeKylUMMH. BrnucaHHble M ONUCaHHBIE YETHIPEXYrOJIbHUKHU. B3anmHoe
pacroyio’keHrue JByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmue KacaTelbHbIE K JBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. DOPMYIIBI IPUBEICHHUSL.

Pemenune TpeyronbHukoB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. Pemenue
MPAKTUYECKUX 3a7a4 C UCTIOJIb30BaHUEM TE€OPEMbI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nmoaodus. [logodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 nmpou3BeeHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa o0 KBaJpaTe KacaTeIbHOM.

Bektop, amuHa (MOIynab) BEKTOpa, COHANpPABIECHHBIE BEKTOPBI, MPOTHUBOIMOJIOKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMyd Haj
BekTOpamu. PaznoxeHne BeKTopa Mo ABYM HEKOJUIMHEApHbIM BeKTOopaM. KoopauHaTel BEKTOpA.
CkansipHO€ MPOU3BENECHNE BEKTOPOB, IPUMEHEHUE JUIsl HAXOKIEHHUS JUTMH U YTJIOB.

JlekapTOoBbl KOOPAMHATHI Ha IUIOCKOCTH. YpPaBHEHHS TMPSAMOM U OKPYKHOCTH B
KOOpJMHATaX, [IEpEeCEeYeHNEe OKPYKHOCTEN U NMPSAMBIX. MeTO KOOpAUHAT U €r0 IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpyXkHOCTHU. ['pagycHas u paguaHHas Mepa yria,
BBIYUCJIEHUE JJIMH AYT OKpyxHocTel. [nomanp kpyra, cektopa, cermeHTa.

JIBUKEHHS TNIOCKOCTU U BHYTPEHHUE CUMMETpUU GUryp (d1IeMeHTapHbIE TPEICTABICHHUS).
[TapamtensHbiit nepeHoc. I1oBoporT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA



JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Ppe3yJIbTATBI OCBOCHHS MpOrpaMMbl ydeOHOTo Kypca «['eomerpusp
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

MPOSIBJICHUEM MHTEpeca K TNPOUUIOMY W HACTOSIIEMY POCCHHUCKOM MaTEeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKHMX MATEMaTUKOB M POCCHUUCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX M MPUKIATHBIX
chepax;

2) Tpa’KIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHNUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEHW TpaKJaHWHA W pealu3allid €ro TIpas,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYp TPaxIaHCKOTO 00IIecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayK{, 0CO3HAHHEM BOKHOCTH MOPAIIbHO-ITUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOW Ha AKTUBHOE YYacTHE B PEIICHHWH MPAKTHUYECKHX 3a7ad MaTeMaTHYECKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
YKU3HU JIJIS1 YCIIENTHOM Mpo(decCHOHATBHON EeATeTFHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHEM WHIMBUIYATLHOW TpPAaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIUTAHME:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY M O3CTETHUECKOMY BOCHPHUATHIO MaTeMaTUYECKUX
00BEKTOB, 33/1a4, PELICHUH, PACCYKICHHI, YMEHHUIO BUJETh MaTeMaTUYECKUEe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHUS:

OpUEHTAIlel B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayudHBIX MpeACTaBiIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOLIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(depbl 4eloBeuecKOW MesTeNbHOCTH, JTanoB €€ pa3BUTUS U
3HAYUMOCTHU JJIs1 Pa3BUTHUS LIMBUIM3ALNH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATEIbCKOM 1EATEIbHOCTH;

6) ¢pusnyeckoe BocnuTanue, OPMUPOBAHHNE KYJIbTYPbI 310POBbsI H YMOIMOHAILHOTO
0J1aronmoJryymsi:

FOTOBHOCTBbIO MPUMEHSATh MATEMAaTHYECKHE 3HAHUS B MHTEPECax CBOEr0 3J0pOBbS,
BEJICHUS 3[J0pPOBOr0 00pasa >KU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas (usnyeckas akTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKA peQIeKCUu,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4esioBeKa;

7) 3K0JI0rHYeCKOoe BOCITUTAHME:

OpHEHTAIle Ha MPUMEHEHHWE MATeMAaTUYECKUX 3HAHWM Ui pelleHus 3a1ad B 00JacTu
COXPAaHHOCTH OKPYKAIOIIEeH cpenabl, IUIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCJIEJICTBUH ISl OKpY>KalolIel cpefbl, 0CO3HaHUEM TI00aTbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0JieM U MyTeil uX peuieHus;

8) amanTanys K U3MEHSIONIMMCS YCJIOBHSIM COIMAILHOM M MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCIOBHSIX HEONPENEIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO IEATEeIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y IPYTUX
TOJIeH, MpUoOpeTaTh B COBMECTHOM JIEATEIHLHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHITUU W3
OTBITA IPYTHX;

HE0OXO0IMMOCThIO B (DOPMHUPOBAHUH HOBBIX 3HAHHM, B TOM 4ucle (HOpMyIUpOBaTh HJEH,
MOHATHS, TUIOTE3bl 00 00BEKTax W SIBICHUAX, B TOM YHUCJIE PaHEee HEU3BECTHBIX, OCO3HABATH
neUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE PA3BUTHE;



CIIOCOOHOCTBIO  OCO3HaBaTb CTPECCOBYIO CHTYallMl0, BOCIHPUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBbI30B, TPEOYIOIIMM KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pELICHUS U
JercTBUs, POPMYITUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBHSA, ()OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHBIC yHHBeEpPcaIbHbIE YueOHbIe 1eliCTBUSA

Ba3oBble 1ornyeckue aeicTBuUs:

BBISIBIISITH U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMATHYECKUX OOBEKTOB, TIOHSATHH,
OTHOIICHUA MEXIy TOHITHIMH, (OPMYIUPOBATH OIPEACICHUS TMOHATHHA, YCTaHABJIUBATH
CYIIIECTBCHHBIN NPHU3HAK KiIacCH(PHUKAIMKN, OCHOBAHUS JUII 000OIIECHUS U CPaBHEHUS, KPUTCPUHU
MTPOBOIMIMOTO aHAJIH3a;

BOCIIPHHUMATh, (OPMYJTUPOBATh W MPEOOPA3OBHIBATH CYKJICHHUS: YTBEPIUTCIBHBIE U
OTpHUIATEIIbHBIC, SJMHIYHBIC, YACTHBIC U O0ITUE, YCIOBHBIC,

BBISIBIISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS B (PaKTax, JaHHBIX,
HAOJTIOJICHUSX W YTBEPXKICHHSIX, TpeyIaraTh KPUTEPHUU IS BBISABIICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JeNIaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3aKITFOUEHUH 110 aHAJIOTHH;

pa30buparh JI0Ka3aTeabCTBA MATEMATHYCCKUX YTBEPKICHHHA (MPSAMbIE W OT MPOTHBHOTO),
MPOBOJNTH  CAMOCTOSITCIIGHO ~ HECJIOXKHBIE  JIOKa3aTelbCTBAa  MaTeMaTHUYECKUX  (DaKTOB,
BBICTPAaWBaTh AapPTYMEHTAIMI0, TPUBOJWUTH MPHUMEPhl M KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIEC PACCYK/ICHNUS,

BBIOMpATh CHOCOO pemIeHus y4eOHOW 3amaur (CpaBHMBATh HECKOJBKO BApUAHTOB pEIICHUS,
BBIOMpaTh HanboJIee MOAXOASMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

UCIOJIb30BAaTh BOIMPOCHl KaK HCCIENOBATENIbCKUA MHCTPYMEHT TO3HaHUs, (POpMyIHpoBaTh
BOIPOCHI, (PUKCHpYIOILE TIPOTUBOpEUHE, MPOOIIEMY, CAaMOCTOATEIBHO YCTaHABIMBATH UCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

MIPOBOJUTH MO CAMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIN AKCIEPUMEHT, HEOOJbIIOe
UCCIIEIOBAaHUE M0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHyeckoro oOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COOOM;

CaMoOCTOSITENIbHO  (OpMYIMPOBaTh OOOOLIEHUS M BBIBOABI IO pe3yjibTaTaM IMPOBEAEHHOTO
HaOJIO/ICHUS, UCCIIeI0OBAaHUs, OLICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11eHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMpOIlecca, a TAKKe BBIABUTaTh MPEIINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh W W30BITOYHOCTH HH(POpPMAIMH, JAHHBIX, HEOOXOAMMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TMUHBIX
BUJIOB ¥ JOPM MpECTaBICHUS;

BBIOMpaTh (opmy mpencTaBieHus WHGOPMAIMM W WUIIOCTPUPOBATh peEIIaeMble 3a/adyd
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi M 1X KOMOUHAIUSAMU;

OIICHUBATh HAA&KHOCTh HWHGOPMAIMU TIO KPUTEPHSIM, TPEUIOKEHHBIM YYHUTEIeM WIH
chOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe el CTBHUS:

BOCIIPUHUMATH U (POPMYITHPOBATH CYXKICHHSI B COOTBETCTBHHU C YCIOBUSMHU U IENISIMU OOIIIECHUS,
SICHO, TOYHO, TPAaMOTHO BBIP@KaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS TI0 X0y PEUIeHUs 3a7aui, KOMMEHTHPOBATh TIOMYyICHHBIN PE3yNbTar;



B XoJe OOCYXKZEHHUS 3a7aBaTh BOMIPOCHI IO CYIIECTBY OOCYXKIAEeMOW TEMBbI, MPOOJIEMBI,
pemaemMoii 3a7a4M, BHICKAa3bIBaTh WJCH, HAIIEJICHHBIE HA MOWCK PEIICHHs, COMOCTABISATH CBOM
CYXJICHHsI C CYXJECHUSIMH APYrHMX YYaCTHHKOB JWAJIOTa, OOHApYKUBATh PAa3IM4Me U CXOJICTBO
MO3UIINIA, B KOPPEKTHOU opme (popMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKCHHUS;

NpPECTAaBIATh PE3yJAbTaThl PEHICHUS 33Ja4yd, OKCIEPUMEHTa, MCCIEIOBaHMSA, IPOCKTa,
CaMOCTOSITEIGHO  BBIOMpaTh (opMar BBICTYIUIGHHS C Y4€TOM 3agad NpPE3CHTAllMH |
0COOEHHOCTEH ayTUTOPHH;

MOHMMAaTh W HCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAIBHOW pPabOTHI TpU
peleHnn y4eOHbIX MaTeMaTHUECKUX 3a/1a4;

MPUHAMATH [EJIb COBMECTHOH NIEATENFHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM PabOTHI,
pacnpenensats BHUAbI pabOT, IOroBapuBaThCs, OOCYXKIaTb NPOLECC M pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B TPYMIOBBIX (opMax padboTel (0OCyxkaeHHs, OOMEH MHEHUSIMH, MO3TOBbIE
IITYPMBl U JIPYTUE), BBIMOJHATH CBOIO YacTh PaOOTHI W KOOPIMHHPOBATH CBOM JIEHCTBHS C
JIPYrUMH 4JICHAMH KOMAaH/bl, OIIEHWBATh KAauyeCTBO CBOEr0 BKJIaJa B OOIIMH TMPOIYKT O
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.

PeryasiTuBHble yHUBepcalbHbIE YUeOHbIE AeliCTBUA

Camoopranuszaums:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJTOPUTM pellieHus 3ajadyu (WIM €ero 4acTh), BbIOMpaTh
cnoco0 pemeHuss C Y4ETOM HMMEIONUXCS PEeCYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM HH(POPMAIIHUH.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIJIETh CIOcOo0aMU CaMONPOBEPKH, CAMOKOHTpOJSI Tpollecca M pe3yibTaTa pelIeHus
MaTeMaTUYeCKOH 3a1auu;

MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpU pEIICHWH 3aJaud, BHOCUTHh
KOPPEKTUBBl B JESATENIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWICHHBIX OLINOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH TIOCTABICHHOM IIeM U  YCIOBUSIM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WM HEJOCTUKEHUSI LIEJIU, HAXOIUTh OINOKY, TaBaTh OLEHKY
IPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydyenus B 7 kjacce OOyJaromIMIICS TOJYYUT CIEIYIOIIME MPEAMETHbBIC
pE3yIbTaThI:

Pacrnio3naBatsh HU3YUYCHHBIC T'€COMCETPHUYCCKUC (I)I/Il"ypbl, OIpeaAcCiIATb HUX B3dMMHOC
PAaCIIOJIOKCHHUC, I/I306pa)KaTB TCOMCTPUYCCKUC (I)I/Il"prI, BBIIIOJIHATE YC€PTCKU II0 YCIOBUIO
3aJa4du. I/ISMCpHTB JIMHEHHBIE U YIJIOBBIC BCIIMYHHBI. Pemarp 3agaum Ha BBIYMCICHHE JJIMH
OTPE3KOB U BCJIMYNH YI'JIOB.

ﬂeHaTL l"p}I6y10 OLCHKY JIMHENHBIX U YIJIOBBIX BCJIMYHUH NPEIMETOB B peanLHoﬁ KH3HHU,
PasMEpoOB MMPUPOAHBIX 00beKTOB. Paznmuuarh Pa3sMEpPLI ITUX 00BEKTOB IO MOPAAKY BCIINYNHBI.

CTpOI/ITL YCPTEIKU K TCOMCTPUYICCKUM 3a/lavaM.

ITonp30oBaThCs MMpU3HAKaMH pPaBCHCTBA TPCYrOJIbHUKOB, MHCIIOJIB30BATh IMPU3HAKU U
CBOMCTBA paBH06eI[peHHBIX TPEYTrOJIbHUKOB ITPU PCIICHUU 3a1da4.

HpOBO,Z[I/ITB JIOTUYCCKUC PACCYKACHUA C UCITIOJIb30BAHUEM I'COMCTPUYCCKUX TCOPEM.

ITonp30BaThCs IIpU3HaKaMKu pPaBCHCTBA MPAMOYTIOJIbHBIX TPCYrOJIbHUKOB, CBOMCTBOM
MCIHAaHbI, HpOBCIIéHHOfI K THUIIOTCHY3C IMPAMOYIOJIbHOTO TpEYroJbHUKA, B PCIICHHUU
TrCOMCTPHUUYCCKUX 3aa4.



OmnpenensTh HapaIeNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensiTh NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroi IpsIMOM.

Pemrate 3agaun Ha kieTyaron Oymare.

[IpoBOANTE BBIYMCICHHUS W HAXOJUTh YUCIOBbIE W OYKBEHHBIC 3HAYEHUS YTJIOB B
FeOMETPUYECKMX  337a4aX C  MCHOJIb30BAHMEM CYMMBI  YIJIOB  TPEYTOJBHHUKOB U
MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IPU IEPECEUYECHUU IBYX NapauIeIbHBIX
IPSAMBIX CeKylIel. Pemare mpakTuyeckue 3aa4y Ha HaXO0K/ICHUE YIJIOB.

BrnaneTs NOHATHEM T€OMETPUYECKOTO MECTA TOUEK. YMETh OTNPEACIsATh OUCCEKTPUCY yriia
U CEPEAVHHBIN NTEPIIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

@OopMyJIMPOBATH ONPEIECICHUS OKPYKHOCTH M Kpyra, XOpJAbl U JUaMeTpa OKPYKHOCTH,
II0JIb30BATHCSI UX CBOMCTBAMU. Y METh IIPUMEHSTH 3T CBOKCTBA IPU PEIICHHUH 3a4a4.

Biagete nmoHATHEM ONMCAaHHOW OKOJIO TPEYTrOJBbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
ueHtp. Ilonp3oBaThcs pakTaMu 0 TOM, YTO OMCCEKTPUCHI YITIOB TPEYTrOJIbHHUKA MEPECEKAIOTCS B
OJIHOW TO4YKE, MU O TOM, YTO CEpPEAVHHBIE MEPIEHAUKYISAPBl K CTOPOHAM TpPEYroJIbHUKA
MEPECEKAIOTCS B OJIHOM TOUKE.

Biagete noHsATMEM  KacaTelbHOM K  OKPYXHOCTH, TIOJIb30BaTbCs TEOPEMOM O
MEPIEHUKYIIIPHOCTH KacaTeJIbHOM U pajnyca, MPOBEIEHHOTO K TOUKE KACAHMUSL.

[Tonp30BaTbCcsi NPOCTEWIIMMU  TE€OMETPUYECKMMH  HEPaBEHCTBAMM, IOHUMAaThb HUX
MPAKTUYECKUI CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKHE TOCTPOEHUS € MTOMOIIBIO [IUPKYJIIS U JTMHEHKH.

K konmy oOyuenus B 8 kJjiacce OOydYarOmIMIICS TOJYYUT CICAYIOIINE MPEAMETHBIC
pe3yNabTaThl:

PacrioznaBaTth OCHOBHBIE BHbI YETHIPEXYTOJBHUKOB, MX AJIEMEHTHI, IOJIb30BAThCA HX
CBOMCTBaMHM MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpumeHsTh CBOMCTBA TOYKM TMEpECceUYeHUss MeEAMaH TpPeyrojbHHKa (LIEHTpa Macc) B
pelIeHNH 3a/1ay.

Brnagety nmonstueM cpeaHel JIMHUU TPEyrojbHUKAa M Tpameluy, MPUMEHSITh UX CBONCTBA
IpU peuieHuu reoMeTrpuueckux 3anad. Ilomb3oBaTbest Teopemoit dameca M Teopemoil o
MIPOMOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX Ui PEIlIeHUs TPAKTHUECKUX 3a/1a4.

[IpuMeHsTh NPU3HAKY [10100US TPEYTOJILHUKOB B PEIICHUH F€OMETPHUUECKUX 3a/1a4.

[Tonb3oBatrbest Teopemoit Iludaropa ams pemieHUsS TEOMETPUYECKHMX U MPAKTHYECKHX
3amau. CTpoUTh MaTeMaTHYECKyI0 MOJEIb B MPAKTUUYECKUX 3aJjauax, CaMOCTOATEIbHO JeNaTh
4epTEX U HAXOUTh COOTBETCTBYIOIINE JITHHBI.

Bnagerp moHATHAMH CHHYyca, KOCHMHYCa M TaHTE€HCA OCTPOTO yIjia MPSMOYTOJIBHOTO
TpeyroipHuKa. [101p30BaThCS ATUMU MOHITHSIMHU JUIS PEUICHUS MPAKTUYECKUX 3a/1a4.

Boruncnate  (pa3nuuHbiMM - cioco0amMu)  TUIOMIA[b  TPEYroJbHUKA W IUIOIIAIU
MHOTOYTOJIbHBIX ~ Guryp (moib3ysch, TJ€ HEOOXOaUMO, KambKynaropoMm). IlpuMeHsTsh
MOJIyY€HHBIE YMEHHSI B PAKTUYECKUX 3aa4ax.

Brnagets NOHATUSMH BIHMCAHHOTO W UEHTPAJIBHOIO yrja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yriiax MEXAy XOopJaaMu (CEeKYIIMMHU) U yriie MEeXIy KacaTelbHOW U XOpAOoH
IIPYU PELICHUN T€OMETPUUECKUX 3a/1ad.

Bragets moHsATHEM ONMMCAHHOTO YETBIPEXYTOJIbHMKA, NMPUMEHATh CBOMCTBA OINMCAHHOTO
YeThIPEXYTOJbHUKA NP PEIICHUN 33]ad.

[IpuMeHsTH MoJydeHHBbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTeMAaTHUYECKUE MOJENU s
3aJa4u peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUH (IIOJIB3YACH, T HE00X0AUMO, KaTbKYISITOPOM).

K koHIy oOyueHuss B 9 kJjacce OOydaloUIMiics TOJYYUT CIEAYIOIINE IpeIMETHbIE
pE3yIbTaThI:



3HaTh TPUTOHOMETPUYECKHE (QYHKIUH OCTPHIX YIJIOB, HAXOJUTh C HUX MOMOIIBIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYIOJIBHOTO  TPEYrOJbHUKA  («pPELIEHHE  IPSIMOYIOJIbHBIX
TPEyroJibHUKOB»). HaxoauTts (C MOMOIIbIO KAJIBKYASATOPA) JUIMHBI U YIJIBI JUISL HETAOJIWYHBIX
3HA4YCHU.

[Tome30oBaTbes (hopMynaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKAM TOXIECTBOM
JUIS. HAXOXJAECHUS COOTHOILIEHUH MEXTy TPUTOHOMETPUUYECKUMU BETUUYUHAMHU.

Hcnonb30BaTh TEOpEMBbl CUHYCOB U KOCHHYCOB JUISl HAaXOXACHUS PA3JIMYHBIX AJIEMEHTOB
TPEYroJibHUKA («pElIEHHE TPEYroJbHUKOB)»), MPUMEHITh UX IPU PELIEHUH T€OMETPUYECKHUX
3azad.

Bnaners nonsTusmMu npeoOpa3zoBaHus MOA00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. [lonp30BaThcs cBOKCTBaMU 1MOA0OMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HaXOJUTh YIJbl Yy M0oN00HBIX uryp. IIpuMeHsTh cBoiicTBa 1mo00Us B MPAaKTUYECKUX 3a/adax.
YMeTh NpUBOAUTH NMPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonb3oBaTbcst TeOpeMaMu O MPOU3BENEHUU OTPE3KOB XOpJ, O MPOU3BEIECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[lonb3oBaTbcsi BEKTOpaMH, IMOHUMAaThb HUX TEOMETPUUECKUH U (DU3HUECKUH CMBICI,
MPUMEHATh UX B PEUICHHMM T'€OMETpUYEeCKHUX U (u3ndeckux 3anad. [IpumeHsATH cKalsipHOE
MIPOM3BEICHNE BEKTOPOB I HAX0XK/I€HUS JUIMH U YTJIOB.

[lonb3oBaThcsi METOJOM KOOPAWHAT Ha IUJIOCKOCTH, MPUMEHSTh €ro B pPELIEHUU
r€OMETPUUYECKUX U MPAKTUYECKUX 3a]au.

Bnagers MOHATUSMU MPaBUJIBHOTO MHOTOYTOJIbHUKA, JUTMHBI OKPY)KHOCTH, JJIUHBI TYTH
OKPY)KHOCTH M DaJMaHHOW Mepbl yria, yMeTb BBIYMCIATH IUIOLIAAb Kpyra U €ro dacreil.
[IpyMeHSTh MOTydYeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Haxomuts ocu (MM LEHTPbI) CUMMETpUHM (UTYp, MPUMEHSITh IBHUKEHHS IJIOCKOCTH B
MPOCTEUIINX CITydasiX.

[IpuMeHsTH MoJlydeHHbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MAaTeMaTUYeCKUe MOJENU s
3a/1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C MPUMEHEHHEM MO00us
Y TPUTOHOMETPUYECKUX (PYHKIHH (TIOJB3YACh, TJIe HEOOX0IUMO, KAIbKYISTOPOM).

TemaTudueckoe IIaHUPOBAHUEC

7 KIIACC
HaumeHoBaHUIe KoanuecTBo 9acoB
Ne A31EII0B 1 TeM JaexkTpoHHble (HUGpoBHIE)
n/m| P Bceero Konrpoaenbie| IlpakTHieckne o0pa3oBaTte/ibHbIE PeCypChl
NporpamMmmMbl padoTsI padoThI
IIpocreiimme
reOMETPUYECKHUE
1 ?}fgggf};;& ux 14 BBEIUTE BBeIUTE [[bubmuoTexa [JOK
‘ 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/7f415e2¢]]
N3mepenune
TFE€OMETPUYECKUX
BEJINYUH
BBEIUTE [[bubmuoTeka [IOK
2| Tpeyromshuiu 22 ! 3HAYCHHE https://m.edsoo.ru/7f415e2¢]]
[TapamiensHbIe
3 |[mpAMBIE, CymMMa 14 1 BBE/IUTE [[bubmnoreka LIOK
yTJIOB 3HauUCHUE https://m.edsoo.ru/7f415e2e]]
TPEYTrOJbHUKA
4 OKpyXHOCTb U 14 1 BBE/IUTE [[bubmnoreka LIOK
KpYT. 3HaYCHHE https://m.edsoo.ru/7f415e2e]]
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Ne Haumenopanmue Koauecrso 1acos JuekTpoHHbIe (UG poBLIE)
| pasnesioB U TeM KourpoJububie| IIpakTHyeckue P HOP
n/n I Beero o0pa3oBaTe/ibHbIE peCypChl
pOrpamMmel padoTsbI padoThI
['eomerpuueckue
MOCTPOCHUS
5 [ToBTOpEHME, 4 1 BBEIUTE [[BubmuoTexa [JOK
0000IIIeHHE 3HAHU I 3HAYCHHE https://m.edsoo.ru/7f415e2e]]
OBUIEE
KOJIMYECTBO
YACOB 10 68 |4 0
[TPOI'PAMME
8 KJIACC
Ne Hanmenosanue Komriecreo acos JaekTpoHHble (HudpoBbIe)
|| pa3neoB u Tem Konrtpousbnbie|IIpakTuyeckue P Hop
n/n Dor Bceero oOpa3oBaTe/ibHbIE pecypchl
pOrpamMmel padoThl padoThI
N BBE/IUTE [[PubmuoTexa [JOK
1 |Hebipéxyrombmmxa 12 1 3HAYCHHE https://m.edsoo.ru/7f417e18]]
Teopema ®arneca u
TeopeMa o
BBEIUTE [[BubmuoTeka [IOK
2 gﬁg::ﬁ??;iﬁ%ﬁi 15 1 3HAYECHHE https://m.edsoo.ru/7f417e18]]
TPEYTrOJIbHUKU
IImomane.
Haxoxnenue
wIoniaaei
BBE/IUTE [[PubmuoTexa [JOK
3 ;ng;iﬁiﬁ?xﬂ 14 1 3HAYEeHHE https://m.edsoo.ru/7f417e18]]
¢uryp. [Tnomamn
Mo00HBIX puUryp
4 l?ﬁ;ﬁi Mugaropa 10 1 BBEIUTE [[bubmmoTeka [IOK
IPHIOHOMETpHII 3HAYCHHE https://m.edsoo.ru/7f417e18]]
Yruel B
OKPY>KHOCTH.
Bniucanneie u
ONMCaHHbIE
BBEIUTE [[bubmmoTeka [IOK
S ;ZTCI;E:;EIIZ:E’::HKH' 13 ! 3HAYCHHE https://m.edsoo.ru/7f417e18]]
OKPY’KHOCTH.
Kacanue
OKPYKHOCTEH
6 [ToBTOpEHME, 4 1 BBEIUTE [[bubmuoTexa [IOK
0000111eHNEe 3HAHUI 3HauUCHUE https://m.edsoo.ru/7f417e18]]
OBUIEE
KOJIMYECTBO 08 °
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Ne Haumenopanmue Koauecrso 1acos JuexkTpoHHble (LU poBbIE)

|| pa3neoB u TeM KourpoJububie|IIpakTuyeckue P HOP

n/n I Bceero o0pa3oBaTte/ibHbIE PecypcChl

pOrpamMmel padoTsbI padoThI

UACOB I10

[TPOI'PAMME

9 KJIIACC

Ne Haumenopanmue Koauecro uacos JuexkTponHble (¢ poBbIE)

| Ppa3aenoB u Tem Kourpoububie|IIpakTuyeckue P HOP

n/n I Bceero o0pa3oBaTe/ibHbIE PecypcChl

POrpamMmel padoThI padoThI
Tpuronomerpus.

1 ITSSEEM;;B " 16 1 BBE/IUTE [[BubnuoTexa [JOK
anchB Pererie 3HAYCHHE https://m.edsoo.ru/7f41al2c]]
TPEYroJIbHUKOB
[IpeoGpa3zoBanue
noaoous.

BBEIUTE [[BubmmoTeka [IOK

2 Zﬁiﬂiﬁﬁgﬁiz 5 10 1 3HAYCHHE https://m.edsoo.ru/7f41al2c]]

OKPYXHOCTH
BBEIUTE [[Bubnmuoteka [IOK

3 |Bexopet 12 1 3HAYEeHHE https://m.edsoo.ru/7f41al2c]]

4 foegag;?{]:;; a 9 1 BBEIUTE [[Bubnuoteka [IOK
HJ‘IOI():KOCTI/I 3HaYEeHHE https://m.edsoo.ru/7f41al2c]]
[IpaBunbHbIE
MHOTOYTOJIbHUKH.

JmuHa oKpyXHOCTH BBEIUTE BBEUTE bu6mmoreka [IOK

5 8
U IUTOIIAb KPyra. 3HAYCHHE 3HAYEeHHE https://m.edsoo.ru/7f41al2c]]
Boeruucnenune
wIoniaaei

6 JBrkeHust 5 BBEIUTE BBEIUTE [[bubmuoTexa [JOK
IIOCKOCTH 3HAaYCHHE 3HAYCHHE https://m.edsoo.ru/7f41al2c]]
IToBTOpEHME,

7 000011eHHE, 7 2 BBE/IMTE [[bubmuoTeka [IOK
CHCTEMaTH3aIHs 3HAYCHHE https://m.edsoo.ru/7f41al2c]]
3HaHUU

OBUIEE KOJIMYECTBO

YACOB I10 68 6 0

[NPOI'PAMME
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